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ABSTRACT 

This document is a compilation of informal reports, letters, and memorandums 
regarding geologic and hydrologic studies and investigations such as foundation 
investigations for structures, drilling or coring for environmental studies, development 
of water supply, or construction of test or observation wells for monitoring. Also 
included are replies requested for specific environmental, engineering, geologic, and 
hydrologic problems. 

The purpose of this document is to preserve and make the original data available to 
the environmental studies that are now in progress at Los Alamos and provide a 
reference for and supplement the LAMS report "Records of Observation Wells, Test 
Holes, Test Wells, Supply Wells, Springs, and Surface water stations at Los Alamos: 
with Reference to the Geology and Hydrology," which is in preparation. The informal 
reports and memorandums are listed chronologically from December 1961 to January 
1990. 

Item 208 is a descriptive history of the U.S. Geological Survey's activities at Los 
Alamos from 1946 through 1972. The history includes a list of published and unpub
lished reports that cover geology, hydrology, water supply, waste disposal, and environ
mental monitoring in the Los Alamos area. 
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·~ i'"O\Jlld ii•L t;.e r ~.iolllCft 

P.O. Bo~ !•~1'{ 
Alb1.quer,;ue, :Jev Mexico 

• . 1' ., t)tC: • .L) I !/.) •. 
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10-81te CuQaD voW.4 :rJ,.,.; aatw:nt ac"'M• tall .....,s.r ~ ror atWal 
~ ,..nla, u.a p .... b~ Sllftl.Uate tato "- alllnt• 1D tbe lGwr 
pert 01' l.0-81te CaqyoiliiDI Sa~ CWqaa ...... , U' tile acd6mt 
occurred. dur1rc ~~ rw1IJft or t1alr1DI a l 1 q • • tit=......,..,., tM 
-..tea cou'' 11e CIU"rU4 .. a 'al.ac' s.- ..,.. tf CP ;w _. .,wcwiY&bl.7 to 
thlt lHQ anma.. AD eu t1a ._ .a- tM ..ua ~ lO atte Quqca, II 1pe1. to 
eoutrol tlll rel•w fd 'J90Wi*'4 llqiii.Ya, at,,. -•· u a~ 11tatura 
to c:lledt acdd11Dtal..l7 ~ 119d.418, .... tMflttate SaftltraUIJD 
1Dto tM allun•• Obia:wat;HD. w118 ~ IB&Liwtal SD ~ C)m;)nn 
belA:w tbll -=till of 10-81te C¥•.,aa waal4...,.. tD -'-"-" U.. 11qdM 1D tbe 
al.l.tn'11a. 

~ 8dale ccm.11Uooa a WS.:t rtljRto • tiMt M1atc1t7 of DDrtb
ct!IDtral. IMr -.xico wu ~ ~ Jlro. ltu&t-t A. ~ o~ tbe a.dftnd.t7 
cd 1tev Jtl:lt1co fDr a ~ 1.9'9 ..ua. td a ~ 8dlrt7 0 •t~ 
at J.oa Alpme. A 00J17 ~ tada NjiOI'Io 1a ~ 1a .... t1lM ~ tbe Atc.ie 
BDers:J Oct s mm. .& • 7 o~ Jr. JDrUarop•a NpJZ"to Sa u fbUoa: 

About~ ,.reeat fd tile eartJacpba zwdltcl !a llw D •eo ill 1ibe 
lut centm, line ortsS!I&tft. 1D ~ 75 =ne ~ al- U. Jtlo tlirwtdll 
Val.JAQ' 'bet •• IDcoi::ro Ulll ~~ wfnl7 Sa ta locon....a.l.a 
u.. lblt of tbe ~ •• -. ba'IW 1.-~ la. :bat.D81t71 but tbere 
u.ve beea uw.raua ~ 81:.rGDc ..._.., 111111 a a. wq atzoaa 
Mocta. 

Udns tbe lba1-Jbnl tata.lit7 .,..,. (I~ Jd.ela•l1•c ..,aa,; X 
equal.a extrela 1Dtaait;y &D4 ...-ra1 a...tar)~ tMN llaw 'be8:ll ~ ptea 
ot 1Dtaaity VIII pl.UII to lX, 6 fd ~'t7 n:Il• 15 o!' 1Btenait7 VII, 
2T ot intenalt7 Vl, aD4 3S fd !Dtad.~ Y. 
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AD~ •trous llbock (1DteDait7 D pl.IM) oecmx .. -.r CerrUloa 
em Ma7 28, 1918, at 5:30 ua. It. -. falt onr a area ot ~ about 
45,000 IHp1&1"8 m1lea 1 vi th .... &1'fWta at Slmta ~~ ~I &D4 
aeftl"&l. other placaa. It 1DWl 11a.,. prN'-bl-7 attat.cl :l.Dt.eDait7 
nat Loa Ale .... , or poaai~ !zata.iq VIl w.ltll a luper-tocua ffl&ke·. 
A quake~ inteDait7 m oeeurrect at~ 1D 1959· 

Setsmlopata ~ bel.SAmt tb&t a JWC'OD fd h1ab ~ (auch 
aa Wev llpdco )• v1tb pku or i.Dtaw1~ laae tbaD vm a'¥ be fair~ 
-.r. bec:au8e u.e.. 1'requeDt w.eu act aa a an.t,- -.1.,. ana relieve 
ee.rtll st.reu be:fbre it caD aecuall&te 1D fDrce to proc1ace a violeut 
ebock or 1DteDs1t7 D: w .x. 

Boweve.r 1 a mock d14 occur at l.Ds Al....,. em ADcut 171 19;2. 'Die aboc.k vu 
briet aDd of 1Dteaait7 V 1 acconUJrc to tM o.tfteSal rwport pibliabeclin 
"Abat.raeta td eart.bqaa.ke zeporta tar 'tiM Pad.f'1c caut tiDil tJae Weatern 
lbunta1D reciOD" 1 EA-75, J'\11)', Aupat, aD4 ~~ 19521 iaauecl by tlle 
o .s. eaut &114 o.odet1c au fe3'. 

Al~sp lev qae11es hlml occune4 --.r l'.al ,,._., 1:b1a area ia on tbe Rlo 
~ atnct.ural. troup --.r ~ta of larp wptlllillt. · IJ!wa, earthquatu 
Jd.&bt be apect.ed. to oceur at azq u., ad U. lDIJ .,,.,. area m1gtat CLperi
eoce traDra trma qne\:ae ~tiD& 1D other ,.rta ~ 1be t.M\1611· Tbel'e ia 
DO geologie ev1c1llmee to iad1cate t.laat 1Dtaaaift ~ havw occurred 
reeentl7 1D th1.8 rqS.oll. 

ee: BraDeh Area Cb1et ,. OW 1 lll!uver 
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llr. Oeorp !eat 
Group JC-1 

GroUD&l Water Bnmc:b 
P.O. lox 321.7 
Albuquerca- 1 llev Mexico 
Oct. 2, 1961 

Loa AlMDa Se1errt.if1c l&boratorJ 
r.o. :aox 166S 
Loa Alama lev Mexico 

Dear Slr: 

Fol.l.ov1.ng our tel.epboDII comvaat10A Oil Septwrber 291 th1a 1D.format.ion 
OD l'OCU aD4 Jd.Derala tbat _. up cozacrwte agrepte tor a aea1 OD 

a 41apoal area w.a COIRpUe4 • 

.AoalyMa ot averap snmite1 prt.zite, "'baalo" all4 "acid" wlcazdca 
are abDvD OD tbe attached table. !bHe sin appzad•t.1.0Da ot the 
chemc&l ccmat1 t.uent.a of these .rock t.,-pea. 

'Jbe telUpar &rOUP ot .tDtr&la ccmatat.a of artboclaae ADA 111c:rocl.1De 
and the pl.ag1ocl.ue tel4apar Aries. !be 1bra11a 1br ortbocl.ue aD4 
llicrocliM 1a UlB1:!.08 • 'Die pl•£S,ocl • • taJ.4.a]J&r eerie a fb%118 aa 
1.-,l"JlbOU aerie• ~pure albite laAl.S~~ to UIDJ"thit.e c..u2o8 • 
,;m predl•lnate ftl..4aJ:a' probabl.J preMDt. !:A tba CODC1"'ete agrepw 1a 
orthocl•• becauA of ita reaia'tlmce to watMrlD& aDil ita abu.DdaDce u 
phenocr;yata 1D arazd t.e aDd acid VQ]mmS c rooka. 

'!he intb.nat.icm-·vu coll.ecta4 traa "Roeka &D4 MI.Ditrala• b:y Lou1a V. 
Piraaoza, "Diua'a •m•l of MiDeralosJ" reY'1M4 'b7 C. s. Hurlbut, Jr. 
aD4 "IaDeoua an4 lllttuorJihic Ptttrol.oQ'" b7 7. 3. TurDer and Jean Verhoogen. 

Pleaae call WI it ve can be of f'urtller ... 1.atance. 
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s1o2 n 2o3 re2o3 reo MsO cao ~o co2 ~o P 2o~ Tio2 MDO ~o xl.r}:/ 'l'otal 

Granite 1 17-0 12.0 0.8 0.9 o.o 0.8 3.2 ~-9 0.3 0.1 100.3 
2 71.6 14.5 1-5 1.1 0.9 2.0 3.0 .... 1 o.a ·5 100.0 

!uie 
Voleaoiea 3 ~9.1 15-7 5· ... 6.4 6.2 9-0 3.1 1.5 1.6 2.0 100.0 

... ~7-26 1~-91 2.53 9·59 8.05 9·96 3.13 1.20 0.69 2.48 .18 100.0 
Ac14 
Yolcmdca 5 75·6 12.7 1.2 .31. .12 ·59 4.0 <·05 4.6 .05 .18 .04 .~ 100 

Quartzite 6 97·11 1.39 1.25 - .13 .18 100.66 

'.,.J 
I 

1'.) 

7 74.22 10.61 7·45 .85 1.48 ·56 2.12 l.o8 1-79 

!/ XJO reprellata ..U .-.rtlt1e• 11114 tracn ot otMr ad.te• 

1. Oradte, 8eat1M1 po!Dt, Pllill• ~, Colo. (Pln10D1 19'18) 
2. Antrqe biotite srutte, &ftN&II 90 ~· (P1r•11011, 19118) 
s. Averap 198 aaal.J81• ot lu&lt bJ J.A. lllal~ (PJ.rUOD, 19118 
a.. ••t Otaao Plloceae, aftrqe 5 ol1T!Dt 'bual.te ('f\Jmer 8.114 Yerbooaan 1951 
5· RIQollte tutt 1 I'D• ,, ... County, •· Mu. (u.a. Oeological survey 1960) 
6. Pure qtartzlte, aatcJtt•• Statton, Pema. (P1r•aoa, 19'18) 

100.15 

1· I&pure quartzite, Pigeoa Jlblut, III.DD. 1 CODta1Da ..U quutltie• of h1dspar, Idea, cblorlte, 
aD4 -anettte (PlreBOD, 19118) 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
GROUND WATER BRANCH 

P. 0. BOX 4217 
ALBUOUEROUE, NEW MEXICO 

Novo 6, 1963 

Mr. c. w. Chriatenaon 
Group Leader H-7 
Loa AliUDOII Sc1ent1t1c laboratory 
Loa A.lamoa, Bev Mimi co 

Dear Chria: 

IN RIEl"~ Y R~R TO: 

The follO'V'i.ng information ia 1D reapcmse to ;your verbal requeat ot October 
31, 1963. The 1nfonaat1cm vaa ccmp1le4 troll data collected 4ur1.ns ground
water 1Dveatiaat1ou 1D cooperation v1th the Loa Alamoa 8c1entit1c 
laborat.ory and the Atomic IDergy Ccmlliaaion an4 1a tou.n4 1D the fol.l.ovi.Ds 
report a : Qriga, R. t., 1955, OeolocY and grouncbla ter reaourcea ot the 
Loa Alamoa ArM, 11ev N!Kieo: u.s. Oeol. &lrvey aArn1n1atrat1ft report to 
the AIIC, 219 P•, 17 t1ga.; ve1.r, J. 1., h., u4 Purt,.an, w. D., 1962, 
Geology and hydrolos;y ot Techn.ical area 491 )'r1Jol.ea Jlaea, toa Al..,. 
County, lev Maico: u.s. Oeo1. aan.y adm:fn1atratift report to I.E and 
LABL, 225 P•, 62 t1poJ and BAltz, B. :a:. 1 ~, J. H. 1 Jr. 1 and 
Purt;ymun, w. D., 1963, Pre.l1m1Mey report OD the polOSJ and hydrology 
ot Mortand•4 ~D Dear toa Alamoa 1 1. )Ia., vith reference to 41spoaal. 
ot llqu14 lov-lnel radioactive vute: u.s. Oeol. SurveJ open-til.e report, 
lo4 P•, 13 tip. 

'lhe area aelected bJ the Loa Al.uloa 8cieut1t1c lAboratory tor the D8V 
"hish ~4 particl.e accelerator" 1a 1n the DOI"tbu"D balt ot MC• 241 'r· 
19 1., R. 6 1. em the Maaita de loa A'a.,a which ia part ot the PaJarito 
Plateau. 'rbe PaJarito Plateau ia 41aaecte4 into a DWiber ot ti.Daer•lilal 
meaaa by •atvar4 tJ.ov1ni intend. tt.ent ~ t.ri'but.ai'J to the Rio Grande. 
Nea1ta a. loa A'amo• 1a ODe ot tbeae tiDpr·l.ike •au tbat 1a 'bouDdacl 011 

the DOrt.h by Loa .A'..,• ~ and em the 80\l'th by S&ndSa Ca.eyon. !he 
v14th ot the -- raz:aaea tram about 8oo to 2,200 teet. '!here 1• a aall 
eaat-veat r1dp aloDS the DOrthen:l edp ot ~ •• an4 the aurt'ace ot the 
•• alopea aout.hvard tram the ridp at an altitude ot abou.t 7 1 020 teet 
to an &l.titude ot about 6,920 teet &lcms the southern e4ae of the ••· 
~~~ea~d SaDc!Sa ~DI hav.e been cut 200 to 4oO teet be1ov the aurta.ce 

Meei ta a. lo• Al amo• 1a capped by the :Balldeller Tuft ot Ple1etoce~~e ap. 
UDderlyiDg the Bandelier !utt are rocka of tbe SaDta :re Group ot Mlc!4l.e 
( 7) Mioceue to PleiatoceDB ap. 'nle rocb ot the Santa h Group 1D ucend
ins or4er are the Teauque JonatioD an4 tha P\Qe OanglQ!IPrat.e vbic:b cont&1Da 
1Dterbeclde4 baaalt1c rocka ot Cb.1Do Nau. 
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c. w. Christenson 
:Iov. 6, 196.3 - Page 2 

The Tesuque For:cation of the Santa Fe Jro· .. p is a se;.<ence of light-colored 
se~nts laid dovn as flood-plain de?osi~s 1~ the Rio Grande de?re~sio~. 
It is co~sed of ~iable to oode~~tely vell--~~ntec beds of siltstone 
and sandsto:::e vi th so:le con.:.;lc~~·ate and la;,· le:::ses. 7ne total thi ck.ness 
of the unit in the re~ion exceeds ,40r :eet as in-.erpretcd from well lot;s 
and exposures in lo·.rer Los Ala..JO;:; .;anyo:~. 

<rrerl:;:ing the Tesli.que Fo!":Btio:-1 is the ?u:re Cc:-1(;1' ·1erate c:;:nposed of two 
me!:lbers. T.ne lo\Y"er :le:m:Je!" is a ;><>c:·rly ccnscliC3te~.. .:ha.nnel-fill de-posit. 
called t:.he Tot-a vi Lentil ·..rhich is .:c.::~pc- seL of ar~·- .sic anci ;uc.rt.:::i tic de;;ri:::, 
fro~ sane. to bo'..llder size. The .pper ce:.::::>er the .t'a~lcJCra.te ::.C!:Oe:- is 
made up of volcanic debris anc is im.er·::>e--..ied ·.fith ille oafial-..ic ro·;~s of 
Chi:10 '-Esr.. The Totav1 Lentil ne.::1ber consists .:Jf ·ebble~ 1 cob'::.les 1 an~ 
boulders of rbyoli te 1 lat.i ~-", quart:. lati :.c, and pu . .Uce ir. a mat:·ix of 
silt and sand. The ti_ickness of the Puj-e CotL.3l0::Jero.te :md Oa.s::.l~.:. ex.::eed::; 
640 feet at test well 3 "SE·.~SEisW~ se-: . .:...3, T. lJ ~- 1 • 6 E.), in :.C.:; 
AJ.ai:X)~ :S..."l;;,'On :1orth of Mecita de lo~ :..l.Ei.IOCs. Test Jell 3 >o:.-.c:::ed vlo:.!1i~ 
the ?a::e :o:-.glo:::nerotc at a.: a1 :itu1e o!' :J.J..:-10 feet.. A ba;:;alt f'1.·.1 ... , 
e:;.:::o·J...""!":.e:-e·.~ i:l the fa.."l_;lone:-a.tc ::JC=~r at a der-..o c.d 266 "t.O ~~ fcc ... o::.· 
at a:l al :itude of 6,359 to r.; ,2.37 feet.. 

T::e 3andelier Tuff o·.rerlies t!lc fal1c;lo:·~c!·ate ;e::.":)e!· a."ld di?S .~c:1.Ll~ e:.:.~-,. 

'lrro..r::.. 1-r. consists of a::.h-fe.ll and :1:..:.:.1-:1.o·.1 ~·od:..s -.hat. arc dro.:.::e ·o :c~· 
:.ae olde:- rocl'..s, i'illi:!C the 10\·TS and s.."":D· <.hin.::: out ~!1e ·• ;·_. Jrc.;:a:.J.. .;:· 
:one olicr rock~. T':.c ::.C..."'"lclclic!'" :uff ic ..:o~ose .. o:f t.h-·cc -:e.-·:Je 4

-· L; 
a:.>(:e:•J.ir..;.:; order t~~e: · arc : the Guo.~ e !.tmber, an as::1- f.:J.ll ?:.:.::i..:c _u .:-:.d i:: 
:.!1c s'~bcur fa.cc !lt ~E::.i ~ ~ loc ;Ua.:r.:::: j t.:te 1t.rwi :-~-=--~·::>e!· 1 o. :;.·_4 ia!JlC :..:..:~l

::o.; t:l&.:: is c;:r>O::::e~; i:1 !;t1e lmre:::- wu.ll of 1.£..:> P.J.;... -.o:::: u.:1a :.?.t.ud.L .... C:l::: ·o .... 
ad.jace:::. t.o ~::::1:.& de lac Al:3.--:10.:; e.nc ~ile ':'::::~i!·c ... e ·~=...:.e:·, c. ..;e:~e:.. o~· 
as.:.:;- t·lo·.: ~uf:fs :.rili.:!l 1~o~·r: :-c.d ~Ja de lo..; .. -...la.4u&. 

'l'ile :}ue.,;c ~~=::er of -.!!e :.C!:Qclicr T"...tff ifi co=?o:;eJ ::>f L. -~ ;1:..:.~..::c ?rc. · :.c . :.;.: 
~o::~i ~~i-~~: of ,;lacs o::c.:."'c.b, c.~d. q·!c!--t:: a:-:d .;;c.:'"li ~. !e ..:1·~:c- ,u.l:; i:-. ~ .;c :...1 ... 1..-..:· 
.:tr'.tc-:.t~·c o!' p:L-ll·~C. A:: te~;;, ~~·c.!..l ··:, :.~c ?u~-e-·3-.ll!..,e co~i...~t!~ i:.: :.:.-~ t:.:::. 
e..l:.:.· .. udc: o"! _;,\·jO .::·cc-7.: a.:-:.d. ·.;he ·:u.a.'e-0 o·.:i :o:,~ac:t i~ a<- ..:.:-1 ~:.i~~t;!c o:' 
.. · .. : -~en- .... ··~ ~·. ...... ·c '~-~ o\1 • .. • .~ • .. • • , ,,, 0 . 
- 1 • -·., .:. '"'~ 1 ..... 1-~ ...._lC ·.1UD.._; .·-.;;.. ••. Y-. ..;.;.. ·'.I _CC ·.Lll;.!}: l..: ·:._..-.:_;:. .tC-: • .:.~lC - .:> . ;. 
;~~-;c_ :~o:·.::;iotc o~ a li:_:..~t,- .~c.: p~.::!..!COtl::; :-.:1~ 1Jli ~e -~u~.''.:L"' \r~li~~l 1~ f:·~c.~~-~-c :): .. 
:~·6.1"~.:..::: .:c!. ..:C·~. I-.; co~·;-r.;:..i~~ ·.1u:.:r-c.::: c:::-· :.tal.;, _1;..:. ... ;.;n~:·d:, i.!:-:.C. :~10.~ .:.. !0 .:-~:.~, 

:J:., -~'"'::.-:..,:.-..: .:!::c .... al~ a;~ti ·:-t~·~-i~_: c.: -o·.t::L:.: o:.· ~::. oli · ... c, 1-"':. :.c, t.::J. ?:~.~...:c _:·t::. J-

. ~ .. .-;~ !..·~ :;. ::.~;e- .. :rui.:ccl a~~l. T.lc O...,o~·_.i ~~:.::)·::· l:; ... ·O ·. _"v.; ~cc·· ~.!i...:~: C."v 

:t:~::..~ ~to~ ."J.:.:lO·~. T'.!C 0·,:,·.:-.:.-:;.:;.::.L~c.:e ·.:o:·~t:.c.:-;. o.;..::.t.:.4 :; ~- -'l..: :.....~.J:.v:.~J.c 
.J . ) ·· .': . .:cc .. "' ~-: · ... -le .. -:..:.ll of LcJ ...... ..:~:n::; Ca:.~ ·o. ·c~r _cG-: ,:c . ..,~. ·: .. c 
-~.j-!i-·o.}~ :b ... ~ .. .:c:: ~:j :o:J?O':rc.: o: :-:. .ic.:·ic~ o..: :....s.l .:J.·~ .... ::; o .. :~ .. 1. a·ti~"'c c· .... .:.~· ·.~·l::..~ .. :. 
.:o~: ""'-::_ . q~~· ::. a. :d. ~C.:ll·~ .. :e r!:·~ -~·~1...., -~::d. frt:. -~ C.-'1"~~ 1 -.;o:---c ~:·:....: . :i . .. e_·:..!.:j ~ . .-~i 
-·':·.::: :·~~:...~1e.:'~:; o_- _;!"O.~ r!l::-o!i~c ·~1.:~ lt..~i:.c : .. 1 \... .::~l.·.e ~~i~ ·.;1· .... ..-i~:. ~e ,~~~: 
-_''.) :;; ·::..1..·· .:.~~·o::.: <! ;>U.r·.:.: · ·.,-e~J.c.i· ·.o Go J..c . .::e~ ;eL:C. , :·:.. T .• c ;::~::i-·c e 
:.t;.·..,c. ::.::::..:a.: ::.oc fccw :..1::::·: .:..:·1-. .. £::· ....:lC .·:..:.;c .... ~ le:...i.A.. ~~ ~u: ~~.;.) . 
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c. w. Christe~son 

Nov. 6, 1963 - Page 3 

'The rocks of the 3a.."'ldel1er Tuff at ~si ta de los .. ;J.a.m:Js covers the older 
rocks and obsc·.1res a~· ;>re-Bande1ie:::- ::;t.r:.:.ctu:-e. ?ajarito Fault Zone 
is a 'bout 5 :::liles to the east; ~o"W"ever 1 ::x:rre!lent in this zone probably 
occurred shortly af'ter the dt·,?Osi tion .. :~ t.ne tuff in ?leis to~e:1e t.i!:Je. 
Several small faults in the Tes·- :.1e Fo...::ativ:. have oee:1. :1oted in IDs 
Ala.IJOs and Guaje Canyo:-. abo·~t 7 :::i.l.es to ·--:e north·.rest. :be :::JO'le~:lt 

on these faults occurrec! lvng befo!"'fe the e!ld of Pleist.ocer.e tL.""le. Tnere 
is :10 evidence of post ~delie:::· faults 0:1 the ?ajarito Plateau in the 
area of !~si ta de los Ala.IJX)S. 

Conce:·r . .i. •• .;, ..:c.i. .;:m:::c conditio:1.s 1 a brief report on the seismicity of 
nor"t..~ ce:::1tro.l New :-E<.ico was prepa.rec "::>:: Dr. Stuu.:-t A. ~lorthrop of the 
Uni·;ersi -::.~' of Ne\·T ~xi.::o for a Februar:: 1949 I:lCet.ing of a Reactor Safct:,-· 
Cor.li:'li:tee a"t IDs A.J..a.oos. A copy of this re::-ort is ;>robably in the files 
of the .AtOD:i.c enerzy Co~s::::ion. A s-....."ll:JB.r:: of Dr. :lorth.rop's re?Ort is 
as follo·..rs: 

AbO';.l"'.; 94 :pe::-cent of the eart.hqt!akes :-ecorded in :1ev re.'{ico i~'l 
the la:::;t ce:1.t.ur:• !lave orici.nar.eC: in :.;.i:le 7)-z:dle strip alon.: the 
Rio Gra..:1de Val2.e:,.· jet .:een :3ocor=-o am! Alb\..:. -iUer ;ue, :na.i:::-..1.:,• in t~e 
3o·:.:or!·o-Jele:1. area. :-b;.;t. of ~he ee:t.h.1uakes ~av-e been of 10~-1 

i:n.e::si t.~· 1 ·out the:-e hu.ve been :lt.cer-;us ::o<.ieruccl;;· strong sho::ks 1 

a::1d a. fe'i ·:er~-' st.roag shocks. Usi~ the Rossi -Forel intensi t: 
Gcalc (I eq·...:als ~cro~eic::lic s..I-J.oc:~s; X equals e:-~tre:Je i.:1t.e::.sit:· 
c:1u ...:e~le!~:ll disaste=-) in :.he F.io Jre.:~de Valley t.here aav·e bee::1 :.:. 
qua::e:.; oi' i:1te:1si t:,· VIII ,1us :..o IX, :.; of L1te::1si t.j· VIII, 1; of 
i::tc:!:;i t~: VII, 27 of Llt-e:1si t~· v:r 1 a:1d .33 of i:l"tensi t:r V. ;'1.;-: 

c:: " ... .:.~e~l~i st.:-0:1.:..: shock ( : ;lte::1Si ty IY. :?1:..1::>) occur--ed near Cerrillos 
on a~~:: 2c, 1)1..:, 1 a"t ) : )() a::.. It wa.~ felt ovc.!" an area of or~~-' 
abou:. ~~) 1000 ::.qua.::-e :liles; ho-.re·:c:::- 1 _;l.:::..s"te.!" fell at Santa Fe a;;. d. 
?'CO --:ole ·,rc1·e a·,:t?.]·:e::eG. r. ~ .SspanolL. 1 :l!'!d se·:t:..:·al ot.~e:::- -;>laces. It 
-..tot4ld :l.C.ve presL;.-:Ja;_;l:· .:1t.t.ai~:ed int.e;.:.itj· VI at Los Al.:l:X)::;, or 
?CGCL'l~- i::tcnsi".:.:r VII '.-lit.:l a dee:~e;·-_;_'o::=us q:.1a..Ke. A que.ke of 
i. :-.:.e:.::;::'- ;;.: III o.::cUl·re..:. a.t C:ha.nc.. in 1?3~·. 

:~c::...;::-..olo.:ict.-. ~~:e:·c.ll · ,el::.e·:e tha.".; a re io:1 of ~1i,_:;.'l :f':'cque:-.c:· 
(::;: • ..:~! as ~-;c-.; :~·.i ·o) dt;: ~:.1r..:-::e:.: of i.1tc:~~it:· 1~:.;::. tha::-! '/III 

:-:.::... i,C tui:.:."!.:· GL: .. e ;c...:~ ..;c t.l1e:.e !'r~r~ .c::1t e~1oc~:::; act a~ a :;o...:~c-~,-· 
:c:.. -~ :e =--~.:::. ·~l:!.c·:e ca:::-:.1. Jt.:-e::.~- ·e:·o:·c it ca.n. acc~ula"tc L: .:~o~·cc 

;o -~.::o .. :cc c. .-::o~c::~:. ::>.:!..J.::: o:· i.1:..e.::.;iV. IX or X • 

. . J.:;.;" ... _:.,::.;! ~ ~'.lr a· ... Lo<:; -\.l;_ n::. 0:1 :.a ~::r-. l;, 1~- .)2. Tl1e suoc~-:: ~o.'G.G :-;~·ic:: 

c.:..-.~~ .:~· i.::.c .. ::::. .. V, accu:':"'di.. ,o ~~:e c;.::·:·id;;:.l :c?()rt as -ou"jli3.lCl i.1 
.·.- .,;~.-~..~. ;:;.- o:: ::::;...--~lCi~:e rt::~o·--·~c f~ :- :~1e ?u-.:ific Goo:.;t a:1.d -.:.he .:es.·~c:-:: 

"() .:·~:~i. .. ·cJ.:::::. 1 ~·l3h-, 1 .Ju..l~ 1 ·.'..l._;u~·v, ""':C. ~::tc:.::Je!- 1 1;,:,2, ic::..cJ ··· 
....... ~ ~ #~.: · . C.J\..w;.:, :_;:..._ :-cod.c:,i ~ .:;t.:,r. c~ . 
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c. w. Christenson 
No. o 1 1963 Page 4 

Although fev quakes have occurred near IDs Ala~ms 1 this area is on 
the Rio Gra:1de structU.""al t:-oUdl near faults of large macni tude. Thus 1 

earthc;:..:akes mibbt be expected and the Los Alamos area :night experieace 
tre::x>rs from quakes orici."'lating in other parts of the troue;h. 

The strea.""lS sre inten:li ttent 1n Sandia and IDs Al.B.!:X)s canyon adjacent 
to ~~sita de los Alar.x:~;:;. '!he static water level in test vell 3 is at 
an altitude of 51 370 feet and probably coincides with the u~per surface 
of the .::ain ,_;roc:nci-wat.c!" bo~. This surface is in Puye ConG).o::e::-at.e. 
Mo·.,re:!:Je!lt of water in the ::~ain groWld-vater body is tovard the east. ~lo 

wutcr was founC. above the ~in ground-water ooey at test well 3. 

PDP' ,., i ::1 

Sincerely yours, 

.-!Jr.a~ (), P~~-
Willia:n D. Purtyr.nm 
Geologist 

cc: Bra."'lC-~ Area Ci1ie:~ 1 GW 1 De!lve=- 1 Colo 
\Ullia. Ke;::le ~ I :r-u, LhSL 
CLl.EL.l·le.; ~;e. :-i~t, En_;. 1 1 LASL 
Ed-.r.i..."'! '.1'i!l,.,;fiel..:. 1 AEC 
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Mr. Olarlea B. Whorrit't 
~!Deerina 1 

Cround w.•a.ter :Brauch 
P.o.~ 4211 
Albuquerque 1 Rev M:dco 
Febnmzo7 S 1 1964 

IDa Aloma Sc:1eDt:lf1c: tabora'toz7 
Loa A'omoa, nev )irxico 

Dear Mr'. Wberr1 tt: 

Cover~ the requetst cdc. w. 'trask, ~r11l3 1, LASI., and ot Ed:.l1::l 
'-'iz:gf'ield, 01.1.er,. ProJoct &:pport 'Brunch AEI!, represcntativcn of tl".o 
u.s. Geological Surft7 vera pre&ent during :tound.aticm testinG at the 
prcpoaed Meson factal7 aite on Meaita de loa Alamos. 

Six exploratory holea vere ccrecl or dr1ll.ed :f'raat 30 to 50 :t.'cct be.ne~th 
u.e pl"'p()Ged. 1'0\mdat10D level. 14lich la at BD elevnt1on of 61 970 teet. 
Core reCOR17 bel.DV the toUDdaticm lovel vu c:ampl.ete 1D bolea "A" and ''B'', 
l.esa t.haD 20 pll"CG't Z'0CCM1r7 1D bolea '"c• 1 "D" 1 aJl4 '"B" and :» reeavcey. 
1n hole "r. 

reurt.rat:lon teeta v.re ada b7 the contrActol"'J-.Alpb3 Te~at:l.ng I.Aboratory 
o'f Albuquerque, in hclea .. c .. 1 "D .. 1 "Z", an4 "T' to clcter:d..ne the bc=-rina 
ca;:a.c:it7 or the t.utf.\lbera JIO_eoru wre reco\"81"C'd tor to:tinS in tbe 
lallomtar7. 

'.rt:e :tcnmdat.10D holea vera l.eft open for aeceaa v1th density G:ld zro1sture 
~ equ.ipc~mt. 'Dul Zll):lsture ecmtent. and clena.1ty of tho tutt adJa.ccnt 
to the wll. ot the hola vu 'llat.erzdnecl 'b)f nwtrCIZl acntt.ertne =1Mturo 
e~1pment &D4 pnme r&7 aittins &uulit7 equip:x:nt. re:rpcctivel.y. 

'lta JX)isture c:onteut ot tl:&e tutt ~ lrJDa tb.:m 5 pe!"'CC:Dt. b)r volw:.o beloW' 
the ele"V~Ltion ot tbe pt'OPOIIGd f'ounCbt1CG lewl. stu~~ the distribution 
o1' &l:Disture 1D the tuft ill ~ lml A'JN!oa area indicnte 't.bAt the IJ::.ture.l. 
::101:~tu.re ccatAmt o~ the tuU beDCAth t1:e moaa 1a ~ l~a th:l.n 5 
lJI!rooDt. 'b7 901"• 1D areaa 'Wbero the ac41 cover &n4 natural clmiJlllGO lmve 
not been disturbed. 

':he d«ma:lt7·11181Ulure=rrt.a ot tho tutt vue ~ to c1etec:t. Bn7 vert1c:u o.nd 
hcri=ntal &msity cha.ngea vhieh :rq c1'.feet tbe 'tx!er.rine cc.pa.c:it1e:J ~ t.!1e 
tun aD4 to I:Dke ava1labl.e dAtA to correlate 'bc:ariDg CELpaeit1ea of the tu:f':f" 
u ~ 'b7 Alp Teat!D& IAboratcq v1tll the r.cnea o-r vaeyilla clc:lsit-.1 
1A the tuft 

5-1 



'l'be attacbe4 f'1«ure 11lua~tea a correlation o~ theca d:lftorent :ollCls. 
'lbe cSenaitiea are 41\~de4 into tw cluaif1=t1on:l: TU:tt with &!n.:Jity 
:tra 95 to 105 lba/cv.. n. (pouncla per cubic toot) an4 105 to ll.5 l.b:;;/cu.~. 

Denai ty muurenanta were mda at four foot intervnl.G 1D the bor~3. 'lbo 
zonal c:bana'a• 1D 4tms1t7 of the tu1"f are Mt nece~mr~ abrupt c:h3.Jlcc:J but 
are o-r a £r&dua1 c:hi:Lnae vb1ch enD occur over a !Our to eight toot intcrwJ.. 

Core vu DOt recovered 1D zcmea of the tUft v1 th a &maity o-r 95 to 105 
lba/eu.ft. Yhile pu-t1al recovery to total recovery vas mde 1n zcne:s vith 
a 4:m&;it:r ot 105 to 115 lbe/cu.ft. 

O:rrel.aticm of zom.J. &!na1t1es ~ the tuft <iVe uni:f'orm (aee e.ttnched 1'1gure}. 
AltanBte c:mnaea 1D claD:s1t7 occurred SD bola "11' vh1ch vu the ~thole. 

'ale chl:msU in 'nrt1cal damait7 are c1wt to 4Utenmt cle~ea o't voldina 
\lben the tuft vaa eqilaced u a bot ub :tl.ov v1tll the 4enaer veldins 
occurriD& DaU" the center of the 1'loV. 

A 'b...~ot 4eacript1cm of the polo(g in tbe area fd M:!:;;ita 411 loa ~a 1A 
a letter re:port vaa ~ to c. v. Cbriatenacm on 1'love:ber 6, 196;!. vith 
copiea to ~ of'ft.ce. :tt w aaa be ot turtbltr NZ'Yioe please fee1 :tree 
to c:al.1 Oil ua. 

. COl BraDch Area Cbief 1 

vn "• D. J\Jrt)'Dm 
Qooln;1at 

Qrouzd v tel' BzoaD.cb, J)cmver, Colo. 

UwiD li1Dsft,e14, IJII!. Loa A'.,..,. 
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)!E-. Cecil :a:. M»ghM 
Conatruction Branch 

Ground Vater Bnmch 
p.o. :eox 1&217 
Albuquerque, Bev Maxico 
Oct. 16, 1964 

u.s. Atam1c Eoarg:y cammtaaion 
J.oa Alamoa, Kev Madoo 

SubJectz GeoloQ at proposed M~aon J'aato17 

!lbe foll.oving ~tion ia 1D reaponA to :vour verbal request of 
October l.S 1 1964 ccmcernin& t.h8 polog at the FQPO&ed Meson Factoey 
em Maaita 4e loa .Alamoa. 

'lhe structure ia to be buil.t on the Tab.irege Member ot the Dm&!ller 
TUft• It 1a about 250 :teet thick at the propoaed "site" area. !Ibe 
:ED.nclelier Tuft ia over ~:teet thick an4 1a a pyroclastic rock made 
up of a large number ot volcanic ash :C.owa &Del ftLlla ~t have been 
aubsequentl if hardened by heat and pressure. · 'lhe Tsb.irese Member of the 
:Bs.nc!eller Tuft 1a the upper un1 t an4 1a composed of a aeries of hardened 
ash•f'l.ova of rh)'ol1te tuft which ccmta1na quartz and aanidine crystals 
and fragments, 8CIID8 mafia m1nerala an4 rock ~ta o:t· gray rhyolite 
and latite 1D a nne ash matr1x. 1hia ensemble of mater1al.s baa been 
phyaically bonded 1D INch & way that it beceme a toug):l and resistant 
Jllflterial ahovn by the vertical cl1UII along the ec1gea ot the me3as. 

'lbe 1Dd:ividual ash 11on 1D the Tshirege Member may ranee from 20 to 
120 teet 1n thickneaa. 'lh1D lens-like shapes ot :pumiceous material '11JB.'3 
occur between these 11owa. Prel.1m1.nar)' borings (up to ~ :teet belov 
the fouDdat1cm level.) 414 DOt encounter a:zry of thia pumiceous material. 

Test borings at the site indicated the uncon:t1ned compressive strength 
testa me.c1e on tuft' cores ranged :tram 20 to 60 tons per square :toot, 
lihUe penetration testa (made on the tuft where DO cores were recovered) 
indicate that a "bear1Dg capacity of 71000 pounds per square 1"oot coul.cl be 
used 1D the 4eaiga:l ot the foundation. (Alpha ~atina Laboratories 
report to LASL OJ1 Februa17 s I 1964). 

'DI.e fol..1ovina geologia section 1a for )'Our il:dormation. It waa inter-
preted from the Mesite. 4a loa Al,am:)s aubauri'ace ~tiona, from measurements 
ot" outcrops ot adjacent ~n vall.a, and :rram the 11tho1ogic los of test 
veU a ill IDa .Al.amoa ~ 1mml41a~ DOrt.h or 'the ara.. 
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)'oundat.ion Elevation of propoaed atructure at MDson ~t017 
6 ,~o :teet &bo'Ye aea level. 

&mc3el1er !l'u:tt 
Tshirego Mmber, ecmsisting of hard.enecl 

volcanic ash-:t'loW'B ~to 4eDB8q 
welded rh:fOll.te tu:tt. 

otov1 J.bmber eons1st1Dg of asll·:r1.ow ot 
pa1"'U.y vel.ded ~te tuff 

QuaJe lalber eonaiat1.ns of lump pumice 

1\Qe Constomerate 
Fang] C'JJ1J!rate Mmber eanaisting ot 
D)dera~ veU COD80l1c1atecl ~ 
and boul 4ora 

:Basalt 

1bicknesa 
(feet) 

\rfll1am D. Part~ 
Ceologin 
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~th 
(feet) 

250 

6ll. 
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~.tun M&~ra 
11•1 IASL p.o. E=. uos 
t.N .Alz!:Doa • !rev :m!co 

Dlt&r J:loaD : . 

Qroun4 Yater ~ 
P.O. !Ox 4217 
Albuquerque, 1bSI Jle:dco 
h'bruar7 l.8,. 1965 

DUl rem~, Cll&rlea ro.mott, anti I JDI14e a lri8t" ~t.itnl 011 
Fcbruar)' 61 1~ o:t t.he. recentl)' completed d1npoea1 pit. at M:siw 
4ol ~' (.L-ea "o" pit 2:10. s). Bill roqueate4 that x t.ramad.t 
to )'OU DOat o~ '8Jil:spreGs1ona a. to the coodit!= cd ttaa pit for 
tiapOSCl use. 

~ .,u cover Z'II:Qbe8 from ~ 1.to 2 ftet· thick. ~ tutt 'bel.ov 
the soil zom ~ to be dr3'• ln'?oat1Qlti=ll m ._loa .Al..8za 
area have shown that ver:~ 11tUe water _,.,. 1Dto tbe tuff ~ 
tho eo1l cowr !au mat beeD tlatu:tbed·; !. 

'lhe lithologic cbarAoter of tba t.u:tt 1n the·J)it !a tho ... u 'that 
'o:t tba t.utt 1D the otbe%' p1t.s SA U. area. ~ SOM ot 80ft pmic:e 
~t• at a 4e;ptli o:r 20-25 teet 'iii pit. mmtvr 2 vu mt ae wU 
4-ewloped aa m tbe %ICV pit; tile pumico ~.c. ... ,,.,. aD4 
vidor ~4 in the tut~·eou.e mtrix. 

lfumroWI .)o1nta !D t:lC ~ Vo1'e ex:pc>Ged aloDS the .:U.. M tbe pit. 
~ Jo11lta ra.n&e ~open to cJ,oo(td vith cl&)P or alt.erat1on pro&lct~. 
Ibn ot the Joints ue ~r 'Y8rt1cal. and bcm.ea'th t.ba .eoU ~ are 
~ t1ll.e4. lD pzlt!l'Dl. ~ Jo:inta ~ to - t.ba"'"IIBIII Qpe ~t 
OCc=' 1D MJ&cent pit§. 

She surf'&C!e ot the mena s1opu· tow.rcl toM east. iln4 10ume&St vb.1dl 
~a the fl68t rim the lov rim ot the pit. l'1.ll. tro::n a:xcayat1on 
of t.he pit. 18 ~Ucd over the coU ~ on tbG eo.:rt aide of the -pit 
to mise tbo &ltitu",e ot t.h?.t ril:l. l'i.ll.ing or the pit v1th wate 
mterie.l. ~Should bo cocpletcd belov the !!Oil ZODe,.. hea"Q' pree1p1tauan 
rrA'; ccune orolliou o~ tbe art1ftc1al. ea.st rim aml eqcoe DOlDit ot tho 
w.ate.s or allcu ve.tcr to :x:m1 rndicacti\"0 contn:r'mmta out of tho 
pit em to the uur:t:J.ce of the IZ&a .. 

lf.b.ere dlould be little ~er or vater =vinS m.c11osct1va conta:lm
tion :0-cm the va8to mtcrial 1n the pit into Ul'O &12Jaeen't ~ 1 

1:f' tllo pit, when :1"1.l..lt!:!c!., 1..- eeal.e4 with a mater.lal. vh:l.eh woul4 ft8'trict 
1ntllt:-=.t1on or prec!p1tat1an. 
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lleBD !!l~ 
!-1 USL • IbaJ Ale:JO.S, ft. M.=x .. 
~2 

LitUe 1s ~"no~ the hyd.rcl..o(;1c c:barn.c;;rerlet1c:o ot tno ol'"Ubhe4 tuft" 
that l:IO\I' ill ~ to eee.l cm:r wste di.Bpoaal pita. A :tiel4 ~ 
ut1l1dll3 tho neutron-ncutrou. &eatteri.ng ~1Gtare »robes and tile acceea 
tnbea installed in a d1=IIOB4l p1t t.hn.t 1a f'1l1e4 aDd .eee.lecl is p'cmr*4 
1n the 1'utw-o to C!ctcr.::J:ino the 4epth 0~ illnltratiOA Into. the .eat• 
mte.rial f'roz:a precip1 tation end tbB l.Osa o'f =oU~ b,y ~mtioD .. 

"lllo nev };>it. a~ to bo tdmf1ar 'tO ~ adjacent p1U, bd1cc:til:la tmrt. 
tl:l.o DIN ;pit 111 GU.itable tor tbe d1epo$1l.l o-r _ra.dioac:'t.1w ·waste DOUda. 

~e plzm to mke a ~tailed Ell;) o~ the e~ .8.124 wut -.11 ttt tb6· 1lit *
the vent.hor _permta. 

cc: wnnam Xe~ a-6 
h4 :Buuo Ei2Q • s 
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*· Dull .. , .... 
c:r.up s.Mer 
R•l 1 tAIL 
P. O. In 166l 
Loa .u-. 11ft llalco 

Dear DNA, 

a.a. 11!5, rederat autU1Da 
Salata Pe, llev Nnic.o 

17501 

Dec rrhtr 9 1 1966 

a :l.upect:I.OD of tu DMr •iapoaal pit, .&ne c: Pit ... 5, vu -de OD 
Dec-.bu 6 1 1966. 1111 IDI...-dy r..-c.a that I Una-it to JOU aOM of ., 
~ua:l.ou u to the coadiU .... of tM ptt foe du, •••1 .... 

'1M .U.poul pit Ia U.Ut 100 fM"t w!Aie, 600 f•t 1-., _. vida a wxl•• 
deptla of zt fHt. Aa liiDK pit la &Nut 50 fMt witle, 400 f .. t 1oq1 ..a baa · 
a -Jdm• .. ptJa of 5 fMt. 'a.. 1•1 4iMMla ef tM ,.S.t 1a _t.._.t. 

liM pit,... c.atnct .. lDto t110 ub 11- ef ct. ..... u.er 'lvff. 1M 
coatact IMtt-- tM n_. la ._kei ~ a prdce .- •t.a La wll upot~ed OD 

tM DOI'tll •11 of tba plt _. aloq tM W8twa Mlf of t.ba acNtll -.11. 'ftae 
rila of tM _.tG'Il Ulf of tlli8 ao.atla wll a.. .._ cut _. •odell •low tba 
c•tect. !be .... n ... .au .. ef dQellC. tdf ..... tM -- alta .. 
foaM la pita ... 2 ... 4. lotla .Uta ia tJWI -- .. of faU17 ca.peteat 
rocb tlaat ... 1• f .. a at.Ul• c.t Ia &M blffa ltn • twr • a. ..-OU8 jotata 
wb:l.cla are .._. wrtlcal ... aUU. la l'u1• ~tl.oDa ._... c•·•• __.. J.arae 
alde of tM c.ff to 4.lalodae rr.. t1ae alb of tM pit. 'IIlla Ia caueecl t1J 
lllteraectla of jof.Dta ...,,.. tM cu£ t.ce. ~ W.a baa :l.afor..S - that 
tba pit will aot M ... .atll tMM ai.Ua an ecal .. fl'- tlae -.11 ( .. fety 
....... baw Mea ta._ ~ B•l, u Cite ~ of tile pit l'oped off aad 
po8t..S). 1M jolau ••u••• lD tt. alla of 68 .. t rap tn. cloMd c. 
.,_ aa .au 1 I.Ddl& .._,_., t1aa joiata ~iatal)' Mlov tiM aoll sou 
... fill .. wltla cla7 - alt ... -hrial. .., .... Jeiata la the n ... of 
the pit an fill .. wltla crualiM tuff -. t.o aaffie of ... ,,..., •..S dur:I.Aa 
coutructloa. .. .,.. Jol•u tlaat wuU ......u- 11111 .. ._.. aoted. 

'l'llo Mil cower e.,a ... la tlao walla of 1M pit I'Mpa tn. about 0.5 foot 
te aiMJut 3 f•t. Alo.a tlae awtb ..U of tt.a pit tn. alaout netiOH 2+75 to 
3+90. fMt tlae .,_ I to 4 feet of tbo all ceuu~ of fill -t•tal a tbe 
pr .. •t pit wa cut lDto tbe r.., loeAh•a taco rtt 11o. 3 which 1a ..,., filled 
aad cowr.S. 
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The laDd •urface &rCNIIII the pit alopea -tly to tile aoutt.ut fraa • 
altitude of 6,678 feet at the ~tbweat caraer to aa altitude of 6,6$1 feet 
at the aoutbeaat eona•• '11M bott• of tlae 1DMl" pf.t le at • altitude of 
6, 643 llbtch h about 50 feet abow tbe 000&' of c.uda 4el lueJ aDd PaJar:l to 
Cnyoo. 

!be dbpoul pit 1a auitabla foe tliapoe.al of •ltd • ,.ckap vutaa u it 
... u the paidell ... for pit c:outrucU.. Mt farnJa 1D a CGDfareDCe bat....a 
EDa. l, 11-1, R-6, 8•7 of tba to. At .. Sc.iatific I.Ucat.orJ aBd tba u. s. 
Geolopcal Su:rfeJ l:aeld at Lo8 Ala.oe - Jaae 23, 1965. 1!1• au1da11Jan are 
t rUed 1• a latter te llr. Ted au.ao, IDa- 3 1 tlated JuDe 30, 1965 fl'aa 
r. c. IDopMD, u. s. Ceoloaical s. .. ,. 

lf w caa be of •111 flar:tlaer aa•iataDca pl .... fM1 tr .. to cODtact ua. 

cc: Ya. 18aneciJ, Cr-oup Yeller 
L\SL1 B-6 

Balwtora lueo, Gr-oup Leader 
I.ASI., ... l 

Caor .. IUltoa, Calef 
Couttuctloa aad Naiat&aa~~~ee, AEC 
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WillS... D. run,.. 

fK & w. I. Bale 
Diatr1ct aatef, W&D 
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Mr. c. v. Truk 
~ua. 1, t.ASL 
r. o. 1cn1 166l 
Loa AU...• ... lladce 

a- 115, redeal Jutt•Laa 
leta re, •- M..Sce ... t- 16, ''" 

Dull Ioella", lua. 1. bu kept U8 ad'Yi.H oa the JC'•ar••a of the at\IIIJ to 
deter.iae the defOTD&tloa of tbe tuff by loadtDa teata. tbe teata betas 
conduct•• oa Jtealta •• loa Al..,. aDd Uulta del .. ., are a pa't of tbe 
fOUDdatlon l~attaatloa foe the Maaoa FacllltJ• DeaD ra~ated aa.. 
a•olo&lc lafozwattoa • the teat areea ta accordalace vltb 70'11" ....,~..s
to r. '1. Teactae, liP• DO, at .. hlJ 26, 1966. '!be folloviq tDfomatloa 
wa cc:aptln fr.- a pl'rl'ioua lJn~eatlpttoa at Matta de loa Al..... A 
at~attaraphlc aecttoa •• ........ at ltealta dal lua7 at rajartto baerwu 
llo. 2. 'l'baae aaolo&l• lllll.ta were con-elat .. wttb a abdlu' aectton at 
Jllaalta de loa Alamoa .._ the propoa .. locattoa of the *aaa ractlltJ 
Expert.ntal Jutldtaa• Correlation of the w.rtoua ... lope .alta ta tlae 
aectloaa .._.. ...Sa to .. tenai.H tbe aeolo~ .....a•t,taa tM tut arua ad 
the UDlt Ia wldcb the tute _. 'llelll& conducu.l. 

Gerlaal de,.crlptiOft of tt\e ft .. r eurface ~oclt•, Hulta 4le loa A1...,. IUMI 
Hutta del Bue7 •• a put of tbe rajarito llateau that u · for...acl 1IJ tbe 
Tabtrea• Member of the lasMlaller 1\aff. 1he 'l'ahb'ep n.ber• a aerla of 
a1h flove of rbJollte tllff. Ia aapoa .. of ...-rca aJMI aaatdlaa C1')'11tala 
azul cryatal &apeata. wttla rock &apeata of patce lattte aDd rhJoltta 
la a fiDe .. ~a .atria. '1M •Dtllllt aDII ala of the 4fl&l'U a..wttM, ,_.-c•• 
latite, and rbJoltte ft17 Ia eacla of the .. Ia flow aa .._ tba dep-ea of 
wldlaa of tbe aala .. ttiL 

'l'ba desrae ~~ wlc!t•a b cluatft .. at t.ta AJ- aa IIOIRMlded • 110deratal7 
welded• aad wldecl tuff. 1be trauttloa betveea IIOftWid .. (poroaltJ u 
8Uda aa 60 percnt) to wld .. hff (poroat.ty aa -11 u lS percaat) Ia M 
to cODpacttoa ad fualq ~hut of tbe .,.atal•• ~tal f~atJM~Dta, ad 
rock frapnta ta tlaa ula •td.x. 'l'be dagrH of w14ltq aDd tbe ..,....ta 
an4 at•• of patce, latlte, _. dlfollte rock traa-at• detend.M tlaa pliJalcal 
charaeta"uttce of tile hfl (l.a., poroaltJa 4eult7 _. IM81q ca,ecltJ). 

l!alta of tbe Tahlr•r.• ~!!• '!be '!aldnp ...._ •I tile hadalt• 'l'llff lau 
t.e• dlrided lato ft.• poloalc .Uta at Jlaalta a * All •· 'lbae alta 
cornlate wltla ablll8 .alta te tM aoutla at ... lta Ml _, (llpn l). 'Die 
..tu tn. &M •W.t c.e ,. au& .. Ia• a.· lae Do _. J 
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Vnlt 1a ta • li&bt cr•na• to ltaht brown pwd.ceou. tuff breccia. 'It contat• 
Dumoroua , .. tee fraamenta which MJ M •• IIUCb u 6 tach• lD ln&tb, ... 11 
~rt• cryatala and a f~ ... 11 rock fras-ent• of latlta aDd rh,ollta. ~ 
unf.t, DODWldecl to IIOde-ratalJ wldell, wut.Mn tea 1t.., elope_. la flacu 
.. , for.. a .-rtlcal u.ll. 

Unit llJ 1a a p:aytala bi'CMI tuff that caat.at. larPI' .-rta cr,atala Mt 
ftrvU a1aCI -uer pwLJca frapeDta. It Ia a...,...,., .. to ....s.rat•lr wlaiM bdf 
that veatbera to a ateap elope. 

IJnit 2a la a llpt sraJ .-fce«Ne tuff tbat CODtaiaa aa.a 'I"OCk frapaU Of 
pumice, latlt• aiMI whfollte tUt are u ...:!a u l bcbea acrna. It la a 
'DOavlld.. to .ocleratelr walde4 taff tlaat watha'• te fora a ..S.ata to at.., 
I lope. 

UDtt 2b ta a ll&ht piU to kowilala ar•:r nff wltla •- pebble abe nck 
fraa-nata of ~lee, lattto _. dlJollta aad •• I"'UU8 crptal• ad cr,.at.al 
frapeata of .-rta &Jill amaUlM. 'It s.a a -.IRahlJ wl ... to wLied tuff 
eel -there to 101'11 lodpa, ~ ...... wrtlcal -.J.la •'-1 eaa, .. cat 
tnto tho plata ... 

Valt l 1• a llpt &nJ ,.u .... tuff tbat coatalaa ___.eo• ,..tee frapuat:a. 
lba ,..tea frapMDta _,Ito u IUda • 6 tDchu ACI"'OIa. 'It alao eoataiaa a · 
fav .... uar rock frapnu of daJollta _. lattt•. 'lbe •lt to a DD~~~Mld .. 
to .ocferat•lJ wld .. hff, .... wataa.ra to fora a patla to ..Serata alopa. 

Stradsraphlc Secttona. A atratlsrapldc aact!Da of t!aa .1'ablnp He '>«,... 
.uaured at Heatta del ~ ..- Pajarlto laerwolr llo. 2, and the aeolo&lc 
Ulllta of tba Hctioa w.ra correlated vltb a aectJ.n pi'O'doualr aeuurecl at 
HHita de 108 AI.-. DUI' tho propoa .. locatloa of tha bpul•attal luild1q 
(figure 1). Correlatloaa of the poloata IIDJ.ta .._.. ...sa ~ tbe lltholo&J 
of the alta ad tlaeu veathUtaa characterllltlca. the llllita were alH 
traced aoatbwri &c. Huita .. loa A'..,. to llltaita .. 1 "-'• A dat- wu 
ntabU.ahecl • the prcaiDeDt -.rker Ncl o! tuff-~ DAlt8 1a ad 11t vhleb 
Ia Upt oraqe aDd wathfte to a allaht .otcla. It !a a peraiatent aDII rNdllJ' 
!dent lfi .. aeoloatc future tbat la prauat .... tba twD .alta ........ -
the plat-. 

VDlta Ut ad 2a thtckaa eliaht17 tn. Maalta .. loa Alnoa aouthwrd to Mealta 
4•1 l\le7 ( t.Ula 1). Vftlt 21» tblaa ac.a 47 f•t fraa MHlta Ida loa Al.-. to 
ltulta clel ....,.. 'IH dlffernca la thlckan• of VDtt a 011 the tvo .... _, 
.,. tlua to tba di~ectloa o! the ejectl.on of the .... now that formed VDlt 21t 
aDd pol.at of •1&1• of tJae flaw (• area ,..t of tM Paja~lto Plateau) ad Ia 
part to topoarapbJ that aiat..t Ia pn•I&Ddelle twa. 'l'ba tldclmna of the 
'l'lhir•p ,..._.. decnu .. rapWJ' eut of the aectl• at Jteelta .. , lueJ to 
tbe ~clDltJ of Yalta &ock W.a the tuff llae ~tlJ • bualt. 

'Dle .... lt fca ad a topop'apblc 1a1a1a Ia tlae -- Ia pn-.....,.ll.ft tS.. 1taa 
.,_ ,.rt e! Ddt J Sa •ad .. • '-tla •••• 1M tlaicJaaeae of tba I' rt•t• ,_t ef Ddt J Ia 4S r.. at ... ita tid ..., _. t1 Ieee at .. Ita .. '-
A' ±•• 
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nlickn•s• of unite at test araa•, 'rbe a.o teat areA• at Me•lta de loa Al
ar• at altitude• of 61 970 feat ";nd 6,990 feet. At Me•tta del ~ the teat 
araa la at aD altitude of 6,9l5 feet. The tHt aroaa 01a both meeee ca 1• 
UDlt l ~t at dlffereDt atratl;rAphlc poattioua 1D the unit (table 3). 

Care tboul• M takn 1D nttapolat1cm of tett .. ta fraa one ana to aDDther 
becauae tbe phyalcal cbaracter1at1ca of a tuff iD a atnsl• unit wrlea both 
¥UU.ca11J aad laterallJ due to tbe degree of wldiq ad the aln a -.ouat 
of rock 1DC1u•1cma lla the tuff. Another factOI' tbat -r affect the renlt• 
of t.be teat uta Ia the t1d.cbaeea of the uatta Maeatb tbll t••t a--. "lbe 
t!dclalne of ct. Uldta Naa.atb the tut area ft17 .... la ,_.t. to tbe 
locatloa of t.be tut _... Ia tha udt nd. Ia ,.rt• t8 tht-tna • tJatc1renf111 
of tM .aite .. ~ ... ..,_,tM ...... n ... 

u - - .. • , 61adl« - .. ~. ,t .... t.l fne te ~ -· 

~· tnl17• 

VlllS... .. J!Wt) • 
Geoloafat 

I• V.I. We 
Dbtri.ct a.ser ... 

aea c::ta.l• aarr. 11-oject •atz••• AIC 
C..p IU.lt•· Clalet. 

C..tnctl• _. lldlitn a• II'• a•• Ala 
........ .,. Olr14 t.••••· .... L&IL 
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C.Oloatc lllllt8 lltatta al• 
A1aiiiOe Jl 
(J'Nt) 

91 
76 
51 
21 
7,... 

45 
2t 
60 
u 
16+ 

lJ Altthlla at top ef -u. • 7,034 feet. 
iJ AlUblle a& ~ ef -tt.ea • 6,tJ5 teet. 

TAILI 2. 

....... t ........ 

... ,.n ....... 

'l'blebue ef ,..toatc .-lt8 at C.t _.... 

l 
2b 
2a 
lb 
la 

... ,ta .. * 
At..,. Jl 
(Feet) 

». 
76 
51 
21 
74+ 

... ,ta .. ~ 
A1 ... 11 

(I'MC) 

34 
76 
51 
21 
74+ 

Jl Alttblle ac teet ._ • '•'" f•t• !1, Alttblle - tMt -- - ,,,70 f.Mt • 
., Altthlle at ~~ -- • ,,,,, ,.._ 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Room 115, Federal Building 

Santa Fe, New Mexico 

February 20, 1967 

Mr. William Kennedy, Group Leader 
Group H-6 
Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 

Dear Bill, 

IN RF.:PL Y REFER TO. 

A reconnaissance of the seepage pits near Building 35 in TA-21 was made 
on January 30, 1967. The distribution of moisture of the tuff in several test 
holes adjacent to the pits was determined by a neutron-scattering moisture 
probe. Several water samples and a sample of weathered tuff were collected 
for radiochemical analyses. Thla data and'··aata collected from previous studies 
near the seepage pits that would pertain to the construction of a solid wa~te 
disposal pit in the area have been recapped as you requested and are contained 
in the following letter. 

Pit construction and geology 

The disposal area consists of 4 pits that are about 120 feet long, 20 feet 
wide and about 6 feet deep (figure 1). The pits are filled with about 4 feet 
of sand, gravel and boulders with berms extended ar·ound the individual pita. 
Effluents were released through a distribution system into pits 1 and 2 and 
through overflow pipes into pits 3 and 4 respectively. In January 1967 the 
outline of the gravel portion of the pits was obscured by the growth of grasses 
and weeds and erosion of the berms. A new road haa covered part of pit 1 and 
construction has destroyed some of the berm around pit 3. 

The pits are probably excavated in unit 3 of the Tshirege Member of the 
Bandelier Tuff. The lower part of this unit is nonwelded tuff grading up into 
a moderately welded tuff which underlies the pits. Joints are more numerous in 
the upper part of the unit due to the denser welding. Most of the joints are 
orientated vertical or near vertical. The total thickness of the unit is about 
110 feet. It is underlain by a moderate to dense welded tuff. 

The total thickness of the Bandelier Tuff underlying the mesa at Building 
35 exceeds 800 feet. The tuff is in the zone of areation; the top of the main 
zone of. saturation is about 1,150 feet below the surface of the mesa. 

History 

The seepage pits near Building 35 are the oldeat used for the disposal of 
liquid wastes at Los Alamos. Wastes from the processing of plutoniua at TA-21 
were released into pits during the period 1943 to 1952. The use of the pits 
was discontinued in 1952 when a treatment plant (Building 35) was installed to 
remove plutonium and other radionuclides. The effluents from the plant are 
released into DP Canyon, a southeast trending canyon north of the pit area. 
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'nae ..ouat of efflueuu releu..S tato the ptu clurtaa the parlocl 1943 to 
1952 baa beeD ut!Jiated to ranae fraa 2· to 3 ail1l011 pllcnu~ a ;year. the 
eoftCeDtratloa of plutoDlua ta the efflueu durlq tbta period baa ben eat1-
.. tH at 60 c/a/al (covnta per aiDute ,.r ailliter) vitb aa awrage fluoride 
coaeeatrattoa (uaociated vlth tbe uutea) of 160 ,. (parta per aillioa). 
1a addition 10,450 aallou of efflunt hipl;y cooceutrat.ecl vf.th -.oat.- citrate 
vu re1eaa~ tato the pita fraa Juoa 1951 to July 1952. 1be plutoolwa coaca• 
tratioa of thla w•te .nera&M about 7,000 c/a/rll IIDCI tM fluoride coocentratiou 
were about 200 p,-. 

The pita were not uaed tr.. 1952 to .Jnta.ery 1965. Stoca Ja•••ry 1965 pits 
1 and 2 haw received an a..-raae of 74.3 tbnna•ad plloaa a aoath or a total of 
1.8 •UUOD pllOD8 of low lawl radioacttw effluent fraa DP-Eaat. 

A atudy wu aade in 1953 to clatendM tiM retaetioa cbaractertatlca of the 
tuff vf.tb reprd to plutOiliua (lln'MDD, 1954). ADotber atudy -.. .acta ta 1961 
to detuatne tbe .,,.••t of plutOD!.,. ln the t&aff (<lu'iateaaOD &Del 'l'bDIIu, 
1962). 'l'ba reaulu of thue atudtea are a~ued in the follovtna aecttcms. 

l.eteutiOD of plutolliW~ ia the tuff 

Ftw teat bolea ..-e drilled 1D ... a-OUIMI tbe pita ta 1953. Material 
frea the teat laolea wa aa&lJSecl to detend.De t1ae nlati:• -.ounta of plutontua 
aDd the loa exc:hawap capaelti .. of tbe tuff •Jaceat to and UDderlytDa the 
pita. toc..tioa of teat laolu are • .._ ta ftaun 1. t'ba exact 1outloa of 
tM m-l in pit 1 ... unlr:Dow. rlutoaiwa aDd 1011 acbalap capacittea of the 
tuff are aboMD la ta~le 1. 

aer-aD (1954) coacluclecl fr._ tM atudy that plutOD.iwa 18 readU7 
retatMcl by the wrtOU8 aartla .edla (c1q, aaad, aDd aravel) aad 
that tbe r•t•ttoa ta p-eat• la tta. u...r -terta1•. '11M hori
soatal lliarattoa of plutoatu. u 'WrJ .. 11 wtthio 20 fHt of the 
awface, (1'11-1 _. '111•2, ftpn 1 aad table 1). Other onenatlona 
were that t.U 1• acheaae capacltta ef tlae tuff u bwu:le4pte to 
acCOUDt f~W tJae nt•tloa of plutGBiUL '1be retnttcm of plutonil.D 
ill the tuff ta ..,.tl7 ... to abeorptioD1 ad the effect of ion 
e.ubaqe 1a of aecondary blportaace. 

Nov a.t of plutoaj.,. 

'IH purpoM of tU atud)' 1B 1961 _. to •candM tta. 110 n• ent of plutoaiua 
aDd effl.-at 1a tlae tuff. A naft (c:at•aoa) lO f•t ..... 6 f .. t vtcle, aDd 12 
f•t loa& .a ... __. pit 1 (fipre 1). a.bGDtal lllol• wue cored lDto the 
•11 of tJae abaft at 2 foot U,tb 1Dtanala ao .. to tend.Date NDaatJa pit 1. 
A •c..- cup 8J8t• _. placet~ la tbe llaa-i.aoDtal llalM to obtaiD ...,t• ef 
the effl .... t IIOY!q tkroup the tuff f• cUetcal ..a redlocbe-tc:al aalyaea. 
Six additloul wrttc.al 01" aau wrU.ca1 bol• wn 41rt11 .. to a depth of about 
100 f .. t arOUDII pit 1. 'rM wrttca1 bel• aJMI __. of the bortaosatal holH la. 
the abaft wre ..-d to cletend.M tb8 .. utw• CODteat of tbe tuff by ue of a 
-.troD 110lat111'e-acatted.q JIC'OM. .\Nut 211 thoueead plloaa of tap wter •a 
ral ..... lato plt 1 la JYly lt61. A .aatb lat.r 178 tbouaaad sallona of effluent 
coatatnfDI plutoaiua ... added. 
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Cbrbteaaoo aad tb.u (1962) CODCl..dM fr• the atudy that plutonium 
'bad penetrated to a 4epth of at 1-t 28 faet la tbe tuff beoeath the 
pita aDd that thia peDetratioa at gptla taku place •inly aloaa 
jobau. Clay foa:-cl ia jointa aad ill clrdtriff.ed frapnta ltJ 
watberin& vill aorb plutODi .. ad r ... tt ta locaU.aed &r8U of high 
pluton.twa coocentratiou. 'l1le low coaceatratiODII of alwatm. and 
aillca ia tba affluent ta all .... , .. f.Dillcatecl tbe a~eace of 
eollotclal elaya that alaht pnrriAie a-..- of tr&Ditportiq plutonlwa 
through the tuff. '1M c:.Maical .,.titJ of tM effluenta tbrou&b the 
tuff 1Dcl1cate4 an lD~ relatiOMhip MevMil the sro .. alpha 
(plutoaiua) eel p8 of tblt efflueat (hia:b p81 low concantratiou of 
aroa• alpha, low ••• hip eaoeeatratiou of sroa• alpha). JlarciDaaa 
ud total duaolwd aoltda iacnaaed at depdl auapatlq the dia• 
aolutin of .atariala frca the ttaff. 'Da8 ..,, ct of efflutmu 
throop the tuff u pl'edcwfnaatlJ u-rd beoeath the pita aicled 
by OJ*I jolata. 

Of tuter"t 1ft poaatble coaatructioa • a .ollal .... te dupoaal pit f.a the 
area la tbe _,..t of plut.oatwa that w.a repoa-ted fra. cor• aad rock ...,tu 
obtained clurtq cODacnactlOil of tbe facf.Utta for tbe atuciJ ta 1961. 'lbue 
data are &twa ia t.Ule 2. 

Obeerwtlcma J!m!!l"! 196Z 

lfflueata fra. DP-Iut uw at tt.ee partiallJ fUla4 the abaft Dear Ht 1, 
th.u cr .. tlq a .ac-e locaU .... potat for taflltratlon of llcpd.u. T•t bolH 
DPV-lA ...S DI'W-J coetaf.DM ..- e.ffl._t at tM tS.. of obac•t10D. lt 1a 
auppoaacl that the ,.t.ft ln DPW-l .ouad-.. the -taiM of tbe eataa rn. 
wter poadecl la the pit. Wloda teal ..a~,- of wur ~ca t!aeae hol• 
coutai__. OlllJ back.,.._. --.ata of P'OM alflaa ad aroe• Mta a- radio• 
activity aDII ao plu.tDDl- 01' uraaiua. .._.lta of _1,... of •t.er for trlti\EI 
•hOVD below are ~ttou aDd are aulaject to nn.iOD. 

DIW·lA - 462 Dill 3a or 7ft of DGD-occ UC AI 
DPW•l • lackpOUDd 
lffi-t nmDiD& lat.o •haft • z.ooo Dill '- • 3001 of DOD-occ iU'G 

5I DIH • •t.tntep"atJ.oaa ,_. ld.Dut8 
IIOil-OCC lPG - JloD-occupattoB ladloloaJ,cal Pl'otectioa Odde .-bora 

A ...,te of -.tbued. tuff collected --.til tJae &r...,.l ftll of pit 1 
Dear the •bait CGDtal'*' 971 clra/a (caunu ,_ m...u ,_. ar.-) of ar•• alpha 
radioactivity. 

'11M .outare coateata of tb8 tuff ill a.J.u DN-1. DfN•21 Gill DN-S were 
loged at ••lec:t..a 4eptha (table l). A caq~~riMB of tbe .oiatwe coateat 
vttJa pnytoua -tatun ...._...ta (lluoc.h 1961 pr-ior ta the .Wittoa of J89 
tb.ousaad pllou of tap we. aDd effl...-ca _. Allpet lt61 clurtaa the •tudy) 
1• •howD ill t:Ole 3. 
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the Jamaary 1967 .... ur-.nte of hole DI'W-1 llhow the effect of the 
1.9 ailli• pllou of effluent fraa DP-Iut la tlldch the 110iaa coucentra
tiou of wter laaw .ned fraa a depth of U f•t (40 percent. Aucust 1961) 
to 40 fHt (41 percct1 Jauary 1967). 'lbe hole il oat to the abaft. l'he 
80iature .... ur-.sta la •J·Z 8Dd DPW·5 abcN a ...-ral d.ec:Teue in the 
.olatue content of the tuff fraa At.aawtt 1961 to Janual'y 1967. '1'be lDdication 
is that .,.t of the effiueats releaeed bata pit 1 haw 110vecl ckMm ill the area 
of tba shaft. a focal point for collection aJMl Wiltraticm of effluenta Into 
the tuff. 

GeDeral ltat~t 

'Dw etudia ha'M abcNa that tha IIOUJ•sat of the effluents in the tuff· 
UDderlyiq the ... ,. .. pita 18 .,.tly clcMlwri MDaath tba pita. t'be plutonf.us:a 
.,,.. vith the efftueat• .M tbe data lDdlcate tbat the 110st of the plutonba 
18 retaiud t., abacwpdoe l.n tbe upptar 20 feet ot tbe tuff (tables 1 a1ld 2). 
Scaet howrftr 1 -7 _,.. to area tar deptha tJiro.ah opeD jolDU • 

the coutructlOD of a aolicl ._.t• dupoeal pit ill tha area _, neceaslt.ate 
tbe drllliq of sne:ral holu to cletel"alDe the WCNDt of CODt-Sutioa proaent 
.. wll u the •truct11Z'e aD111 11 thol017 of tile aa.lerl71Da rock. 1he IUiber and 
Mptla of the bolM ._..l.t 4epeod oo tba sf.H1 .teptJa aDII locatiOD of the pi'Opoaod 
ptt. 

Soune of datt 

Abru-• .Jolla L • 1963. Ceo tope aDII bJ*olopc eaftrOIDellt of radioactl ve 
11Ute dbpoNl alta at J.oa A'...,.• ... llaicoz u.s. Geo1. surw, 
...... a.pt •• 35 ••• l flaa. 

Ou-iateMOil• c. v ..... tbt-e• 1 X. G. 1 1962 1 •51 sat of plutoai.- througb 
I.a. Al- t.ff• J! lee wl ........ 4lapoul of ndloacttw wutu 
c-.fereaca: 'I'P«"bJsfcal lerricee 1 u.s. Dap~. of Ccw rca, TID-7628, 
•• 249•11. 

llezWD41 1. 1. 1 1954. lateati&MI of pluto11ia ta wste aeepap beds at 
t. At woe: GaplbU..W -auscripc Ia fU ... of V.S. Ceol. Surwy 
at Suta ha W. -.z., 14 P•• 2 flp. 

"1'llb recapa all tJie .. til w ..._ • tM •••se• plta __. Julldlq l5. 
~ bulk of l~ b • • _. plt 1. 

rl-• aatac~ • if • caa ._ of fu&"t~Miir -s.ataace. 

cc: C..p a. Blt•• Cbiaf 
Coastr11etlaa 6 .. iDteMDCe k. 
AIIC 

c. w. Cbrtat•••· Groap "--"-
1·7. L.A.I.L. 
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Table 1.--Plutonium concentrations in tuff from test holes, 1953. 

TH-1 TH-2 TH-3 TH-4 TH-5 
Depth Plutonium Depth Plutonium Depth Plutonium Depth Plutonium Depth Plutonium 
(feet) (d/m/g)a/ (feet) (d/m/g)!./ (feet) (d/m/g)!./ (feet) (d/m/g)!./ (feet) (d/m/g)a/ 

Surface 70 Surface 9 Surface 8 Surface 410 Surface 32 
2 4 2 3 1 400 1 600 2 9 
4 4 4 2 2 36,100 2 10 4 8 
6 4 6 2 3 45,600 3 80 6 4 

6 to 10 2 8 1 12 1,400 4 3,400 8 3 
10 to 14 2 10 4 15 5,000 5 530 10 2 

15 4 12 J 16 5,100 6 80 11 2 
14 3 17 720 7 1,800 12 ~/ 450 
16 4 18 24 8 40 12.5 1,510 
18 2 19 12 9 380 13 1,330 
20 3 20 12 10 2,400 

-0 
I 

VI 

a/ Disintegrations per minute per gram. 
~I Angle hole, point of intersection with pit. 

Note: TH-1 and Th-2 are vertical holes in earth filled berm. 
TH-3 and TH-4 are vertical holes in pita. 
TH-5 is angle hole a.t 45 degrees extending under pit. 

Ion exchange Capacity 
TH-3 at 19 feet 0.7 milliequivalent per 100 grams 
TR-4 at 5 feet 3.2 11 " " 
TH-5 at 12 feet 1. 7 11 " " 

(Table modified from Hermann, 1954) 



Table 2.--Grosa Alpha radioactivity of tuff from test holes, 1960 

Horizontal holes in caisson 

Depth No. Average Gross alpha-a/ All cores 
(feet) Cores Gross alpha-,!/ (Max.) (Min.) 

6 10 3,003 6,613 4 
8 7 1,306 2,850 11 

1.0 8 1' 143 1,872 12 
12 6 821 1, 729 414 
14 9 749 2,094 1 
16 9 732 1,305 8 
18 4 517 923 141 
20 7 183 506 45 
22 4 15 20 11 
24 8 402 1,038 175 
26 10 13 88 2 
28 6 28 156 2 

Vertical or near vertical holes around pit 

Hole No. No. of Depth Gross alpha AI 
Samples (feet) (Avg.) (Max.) (Min.) 

1 10 76 2 3 1 
1-A 10 83 24 24 9 
2 11 93 698 3, 722 142 
3 11 99 3 7 2 
4 13 99 1.5 2 1 
5 7 92 3 6 1 

,!I Counts per minute per gram. 

Note: Hole DPW-lA angled at 11\ degrees toward pit 1. 
Hole DPW-2 angled at 19 degrees toward pit 1. 

(Tables modified from Christenson and Thomas, 196 
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Table 3.·-Moiature content of tuff adjacent to teat holes 

DPW-1 DPW-2 DPt.'·S - . 
Depth Percent Moisture Depth Percent Moisture 

(feet) (by volume) (feet) (by volume) 
3-17·61 8-23-61 1·30·67 3-18-61 8·23-61 1-30-67 

I -~---[ Percent Mob ture 
eet) (by volume) 

I 3-19-61 8-25-61 1-30-67 

1 22 28 34 1 26 34 39 1 20 20 36 
5 24 34 37 4 25 38 40 5 16 16 26 
8 18 38 39 8 30 24 30 10 19 20 26 

12 13 40 22 12 25 >SO 30 15 20 2 5 29 
16 14 34 22 16 22 >SO 28 20 17 22 2 5 
20 16 35 40 20 16 >SO 18 25 13 19 18 
24 18 30 34 24 24 >50 28 JO 12 16 15 
28 16 27 36 28 25 >SO >50 35 13 18 20 
32 28 . 36 39 32 22 >50 >50 40 13 20 18 
36 18 29 41 36 20 >50 47 45 11 16 16 

<? 40 14 23 41 40 10 44 16 50 lJ 21 20 
-.J 44 14 27 36 44 10 46 16 55 12 19 20 

48 14 29 30 48 10 42 17 60 12 14 16 
52 16 34 30 52 12 44 22 65 12 15 17 
56 14 28 19 56 14 40 25 
60 13 23 16 60 15 28 22 
64 lJ 22 26 64 12 24 17 

Note: Water level DPW-1A 1·30-67 24.2 feet 
..-ater level DPW-3 1-30-67 50.3 feet 
DPW-4 Destroyed 
Depth of DPW·a, 76 ft; DPW·2, 93 ft; DPW-5, 92 ft. 
Logging length of cable - 65 feet in 1967. 
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Williaa R. hllDK)', Group Leader, 8-1 hbrua17 a, 1001 

Villiaa D. PurtJlSlll, VBOS 

CtiTl'Dro J'ROll .aNJ'rORIJm BOLES AT DP.li'EST DAn BLDG. 257 

UBGI 

'ftl• ten hole cutttnp c:leacriW berea wre clel!YVed 
to ~ur laborato17 oa hbru&rJ a, 1188. ft4t7 wre collect*' 
durS.nc tbe ooutnwtion of ~lli tcrtq lolell at the al\Jdae 
diapoaal area aeu Buildiq 187 at DP-wnt. !'he ec1oncl 
aketdl llbOWII tbe 11 tlaolou peaetnt.ed ~ a. lM:tl" u w11 
u their appl"Cart.ate loc&tloB. fte -.tell b pnliaiaarJ -
aubjec:t to ~-. 

fte tollonq !'able p~ 4eptla i.Jrt......:l of auap1e 
collec'tioaa 

pwt• Dnilytioa 

a-1 
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WUliall a. EeuedJ I 

Bol• 1a .... eu-1• are cuacl wttJa 100 n. of 1-tacla 
pla.sttc tubiq wbiola atead• ~ S tt. alloYe laad: wrface. 

Bol• 1Ja 'T' .... 1 .. are c:ued wttb 40 tt. ot l-inch 
di-tu ,tuttc tubiJII nteb ~ .._t 1 toot abo,.. 
1aad .u-tace. 

WDPnrtj 

JIDc. All DOted .... 

~~c .•. ~~ ..... , 
p. •· 'fnJl11o, h·, a-e 
•· D. JU-t,_., vaaa 
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Mr. George Hilton 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Room 115, Federal Building 
Santa Fe, New Mexico 87501 

April 7, 1967 

Construction and Maintenance Branch 
U.S. Atomic Energy Commission 
Los Alamos, New Mexico 

Dear Mr. Hilton: 

The foll~~ing lett~r presents data on the chemical quality of 

water from supply .Jells related to use at the Power Plant (TA-3). It 

is not a comprehensive study but reviews the chemical quality of wate~ 

from the supply wells at Los Alamos that pertains to scale forming 

constitu~nts in the water. lbe letter also includes a section on 

water production and distribution, and some of the hydrologic character-

istics of the wells. It was prepared at the request of Mr. Henry 

Strandring at the meeting of members of the U.S. Atomic Energy Commission, 

Los Alamos Scientific Laboratory, and members of the u.s. Geological 

Survey held at Los Alamos on January 11, 1967. 

Background: The major use of water at the power plant is in genera-

tion of steam and in condens~rs for cooling the etc~ after is passes 

through the turbines. Water from the supply wells is used 1n production 

of steam in the boilers after lt is passed through deionization 

columns t~ remove min~ralti that Jill cause scale. A major portion of 

the water supplied to the poJer plant is used in the condenser and 

cooling tower. Sine~ 1950 the major amount of water used for cooling 

bas been the effluent from the: East Road Sewage Treatment Plant bwt 

some ~ater for this use is supplied from the ~-3 Sewage Treatment 
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Plant and regular w.ter supply ("Wells). The wter used in the 

condensers has required s·ome chemical treatment; ho'Wever, the mixture 

of the effluents and "Well w.ter on the 'Whole has been satisfactory. 

The effluent from the East Road Plant "Will no longer be available 

in the spring of 1967. Thus, make-up 'Water for the condensers and 

cooling tO"Wer "Will be from the supply "Wells supplemented by effluent 

from the TA-3 Sewage Treatment Plant. The change in the :mjor source 

of water for use in the condensers from the :East Road Plant to the 

supply wells may require a different type of tr~tment to rem:>ve or 

reduce mineral constituents that "Will cause scale in the condensers 

and feed lines. The mjor scale formiog constituents in "Water at 

Los Alamos are silica, calcium and magnesium. 

Water proguction and distribution: Water supply to the t~n and 

technical areas, White Rock, and Pajarito Acres is from the Los A·l"amo& 

field (6 wells in Loa Alamos Canyon), the Guaje field ( 7 wells in Guaj~ 

and Rendija Canyons) and the Pajarito field (2 wells on the Pajarito 

Plateau). A third well is completed in the Pajarito field and ia to be 

added to the supply system in the summer of 1967. The S-site area water 

supply is supplemented by several springs west of the site. Ground 

water pumpage from the Los Alames, Guaje, and Pajarito fields from 1960 

to 1966 is sb~ on table 1. 

The water supply to the t~ area is from the wells in the Los Alamos 

and Guaje fields. White Rock and Pajarito Acres are supplied from wells 

in Sandia Canyon, PM-1 and PM-3, when it is added to the system. The 

surplus from these wells ia used to supply the t~ area through the 
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transmission line from tbe Los Alamos field. The technical areas south of 

ws Alazoos Canyon are supplied from well FM-2 (Pajarito Canyon) . This 

~ill include water to the Paver Plant at ~-3· 

Lithology of rocks related to quality of ~ater: The lithology of rocks 

yielding water to the wells determine in laree part the chemical quality of 

the water. Rocks yielding water to the supply vells are the Tesuque Forma

tion and the Puye Conglomerate. The Tesuque Formation is composed of silt

stone and sandstone vith sporadic lenses of clay or pebbly conglomerate. In 

some wells basalts are interbedded ~ith the sediments. :&3-salt flo~s inter

bedded vi th the sediments of the Tesuque Formation are sources of silica 1 

calcium, and IIBgnesium and thus may increase the silica, calcium, and 

magnesium concentrations in the ~ater moving through them. Thus if the 

mjor part of the yield to the ~ell is from the interbedded basalts the 

silica, calcium, and magnesium concentrations may be higher than ~ater :f"rom 

~ells developed in other units. The Puye Conglomerate overlies the Tesuque 

Forn:lition and yields a part of the ~ter to wells completed on the Pajarito 

Plateau. It is composed of a thin lO'Wer unit (about 50 feet thick) of a 

poorly consolidated conglomerate that is made up of arkosic and quartzitic 

debris derived from igneous and metmorphic rocks (table 2). The upper unit 

(saturated thickness from a few feet to zoore than 500 i'eet) is a moderately 

~ell cemented conglomerate tbat is composed of volcanic debris 1 mai~y 

rhyolite, quartz latite, latite, and minor amounts of rhyolitic tuff' and 

p'I..Imice. \-Tater fram the thin lO'Wer unit has higher calcium (about 10 ppm) 

and magnesium (about 6 ppm) concentrations than ~ater in the upper unit 

~hi!.e the silica content is about the same. 

General statement: Silica, calcium, and magnesium in ~ter from the 

supply wells contribute most of the scale to the water feed lines and 

condensers at the TA-3 Po~er Plant. Silica, calcium, and megnesium con-

centrations in and total hardness of ~ter from ~ells in the three 'lell 

fields is shown on table 3. 
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Silica concentrations in water from the well fielda range from 

27 ppm (parts per million) (LA-1 to 80 ppm (G-lA). Silica concentrations 

may vary with increased pumpage; however, not enough analyses are available 

to confirm such a trend. Calcium concentrations range from an average 

of 4 ppm (LA-6) to 27 ppm (PM-3) and magnesium concentrations range 

from 0 ppm (LA-6) to 8 ppm (PM-3). The wells in the Los Alamos and 

Guaje fields show no s-ignificant changes in the concentrations of calcium 

and magnesium after long periods of use. Slight changes in concentration 

of calcium (1 to 4 ppm) and magnesium (1 to 2 ppm) do occur during 

periods of light pumpage (winter and early spring) as compared to 

periods of heavy pumpage (summer). The higher concentrations of these 

ions occur during periods of lighter pumpage. 

Silica, calcium and magnesium concentrations may vary within a well· 

field due to local conditions within the aquifer that yields water to 

the well. In general, the sediments of the Tesuque Formation (Los 

Alamos field) yield water with the smaller concentrations of silica, 

calcium, and magnesium. Wells completed in sediments interbedded with 

basalts in the Tesuque (Guaje field) yield water with greater amounts 

of silica, calcium and magnesium. 

The silica concentration of water from the wells in the Pajarito 

field is high (70 to 79 ppm, average, table 3), and calcium and magnesium 

concentrations are higher in water from wells PM-1 and PM-3 than in 

water from the other supply wells. 

Pajarito field: The wells in the Pajsrito field yield water from 

the Puye Conglomerate and sediments and interbedded basalt flows i~ the 

Tesuque Formation (table 2). The sediments in the Tesuque Formation 

are coarser in the Pajarito field than in the Los Alamos and Guaje fields 
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and these sedfments along with the permeable Puye Conglomerate accounts 

for higher yields from wells in the Pajarito field (table 2). 

The analyses of water prior to February indicate two different 

types of water being added to the supply system (table 3). Silica 

concentrations of water from the Pajarito well field range from 70 ppm 

to 79 ppm, however, ~he average calcium concentrations of water from 

wells PM-1 (26 ppm) and PM-3 (27 ppm) are higher than those from well 

PM-2 (10 ppm). The average magnesium concentrations are higher also 

(PM-1, 6 ppm; PM-3, 8 ppm; and PM-2, 2 ppm). 

Additional water samples were collected from PM-1, PM-2 and PM-3 

during February to determine if quality changed with increased pumpage 

(wells PM-1 and PM-2) and if quality changes occur at depth within the 

well (PM-3). 

Well PM-1 was shut d~ for 12 days and pumped for 6 days at an 

average rate of 650 gpm (gallons per minute). Water samples were 

collected at selected tLme intervals (table 4). The silica concentration 

of the water increased from 65 ppm after 15 minutes of pumping to 80 ppm 

after 22 hours of pumping and then fluctuated between 79 ppm and 84 ppm 

during the remainder of the test. Calcium and magnesium concentrations 

remained fairly steady during the test; however, several anomalies were 

noted· in samples collected after 22 and 94 hours of pumping. The 

temperature of the water increased from 75° after 15 minutes of pumping, 

to 82° at 121 hours of pumping, and remained at 82° until the end of 

the test. 

Similarly, well PM-2 was shut d~ for 12 days and then pumped 

for 2 days with water samples collected at selected time intervals 

(table 5). The silica concentrations ranged from 78 ppm to 81 ppm, 
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calcium from 9 ppm to 10 ppm, and magnesium from 2 to 4 ppm during the 

test. No specific trends in changes of quality were noted. Temperature 

of the water increased from 72° after 5 minutes of pumping, to 73° after 

2\ hours and remained constant during the remainder of the test. 

Samples were collected in November 1966 from well PM-3 during 

development and test pumping (table 6). There was no significant change 

in calcium and magnesium concentrations in the period the samples were 

collected. The samples were not analyzed for silica. Water samples 

were collected at selected depths from well PM-3 in February. Silica 

concentrations increased from SO ppm at a depth of 1 1 000 feet to 74 ppm at 

2,000 feet, then decreased to 58 ppm in the sample :from 2 1 4oo feet. The 

higher concentrations of silica occurred in or near interbedded basalt 

in the Tesuque. There was no significant change in calcium and 

magnesium concentrations. 

The test in well PM-1 indicated tha~ some change in chemical 

quality of water occurred during the first 22 hours of pumping. This 

change probably is caused by the initial withdrawal of water from the 

lower unit of the Puye Conglomerate. Silica increased as the yield 

from the Tesuque increased. The temperature and the chemical composition 

of the water remained constant after prolonged pumping of wells PM-1 

and PM-3. The wells are located about 7,000 feet apart in Sandia Canyon. 

They penetrate about the same saturated thickness of the lower unit of 

tbe Puye Conglomerate and basalts are interbedded with sediments in the 

upper part of Tesuque Formation. The major part of the yield to the 

wells is probably from the basalts interbedded in the sediments in the 

upper part of the Tesuque and from the thin lower unit of the Puye 

Conglomerate. No significant change was noted during the test in well PM-2. 
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The major yield k.o well PM-2 in Pajari to canyon is probably fl'"Om the 

thick section of saturated sediments in the upper part of the Puye 

Conglomerate which contains low concentrations of calcium and 

nngnesium. 

A revie\-7 of the chemical quality of water :from test vella on the 

Pajari to Plateau, sho-ws that higher concentrations of calcium and 

magnesium exist in the water in an area north of Sandia Canyon then to 

the south. There bas been 11 ttle pun::page !'rom the -wells in the 

Pajarito field, but on the basis of the tests m.de in February and the 

' quality of water from test wells it is assumed tbat there will be 

little change in calci~magnesium concentrations with increased 

pum;page; hovever, periodic aJJal.yses should be I!Bde on water from the 

new wells to determine any changes or trends. 

Summary: Water supply to the Power Plant {TA- .3) 1 according to 

the distribution plan of water from wells and well fields 1 will be 

from well PM-2 in PB.Jarito Canyon. '.n:le silica concentrations in this 

water is high (average 79 ppm); however, calcium an::1 :mgnesium 

concentrations (average 10 ppm EUld 2 ppm respectively) are about the 

same as !'rom most wells in the we Al.amos EUld Guaje fields. 

If other data or inforn:Btion are needed please feel f'ree to 

contact us. 

cc: William Kennedy Group H-6 
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~able 1.--Ground-water pumpage from the Los Alamos, Guaje, and 

Pajarito well fields in the years 1960-66. 

(pumpage, in millions of gallons) 

Year Los Alamos Guaje Pajarito Total 

1960 530 533 1,063 

1961 547 623 1.170 

1962 577 597 1,114 

1963 538 655 1,193 

1964 627 665 1,292 

1965 447 573 99 1,119 

1966 450 614 127 1,191 
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Table 2.--Well characteristics and saturated thickness 

of formations 

Average Sa,turated Thickness 
Average Average (feet) of formation 
pumping specific depth Tesuque 

Well field rate capacity 1966 to water . Puye fonnation 
and 1966 (ga1/ft 1966 Cong. Sedimentl Basalt 

Well number (gpm) of draw down) (feet) (feet) ( .eet) (feet) 

Los Alamos field 

LA-1 70 800 

1 B 543 5.1 50 1,700 

2f!./ 342 1.4 108 762 

3 350 2.6 81 789 

4 593 8.4 285 1,680 

5 476 180 1,570 

6 553 13.8 129 1,661 

Guaje field 

G-1 423 4.5 269 1,433 298 

1-A 562 11.5 306 1,199 14 

2 395 11.6 349 1,641 

3 311 4.7 353 1,354 93 

4 231 2.1 392 1, 379 159 

5~/ 549 7.4 445 1,085 337 

6 392 5.4 585· 615 330 

Pajarito field 

PM-1 589 15.1 740 55 1,435 270 

PM-2~/ 1,429 22.7 826 586~/ 756 134 

PM-3~/ 1,400 38.0 50 1,585 175 

a/ Jan - June 1966 d/ Includes 16 feet of basalt 

b/ Jan -Aug 1966 e/ Test pumped Nov 1966 

C/ Dec 1966 11-9 



!able ).--silica, Calcium, Magnesium and hardness of waler from 1upply wells 

for •amplea to date (March 1967) 

Nutnber 
Silica~ Calcium (Ca, in ppm) Magneaoum (Mg, in ) Hardness as Cac?J 

of (Si02 Range Range ppm Range(in ppm) 

analvses in ppm) Min !'!ax Avg Min :-lax Avg Min Max Avg 

Los A1atnoa field 

LA-1Y 8 27 7 10 8 0 2 0.2 17 30 21 

LA-18 13 40 6 9 7 0 2 .2 17 28 21 

LA-2 13 30 5 9 7 0 2 1.0 14 28 20 

LA-3 15 32 10 17 13 0 2 .4 28 44 39 

LA-4 16 36 7 14 11 0 1 .6 18 40 29 

LA-5 14 36 7 13 10 0 2 .2 18 35 27 

LA-6 61 30 2 6 4 0 1 0 7 20 11 

Guaje field 

G-1 12 66 10 14 12 0 2 1 28 40 34 

G-lA 11 80 11 15 12 0 4 2 29 54 38 

G-2 10 54 10 17 13 0 4 28 56 36 

G-3 13 56 9 18 12 1 5 2 29 64 41 

G-4 11 50 12 19 16 3 7 5 50 73 59 

G-5 13 46 10 21 16 2 7 5 54 76 59 

u- 4 ~n ~ 1"3 11 '1 l 2 36 47 41 

PajariLo 1ield 

PH-1 8 70 17 32 26 4 9 6 79 110 89 

PH-2 4 79 9 12 10 2 3 2 34 38 36 

PM-3 3 74~1 26 30 27 7 9 8 98 104 101 

y 1 or 2 analyses only 

y No pumpaae since 1956 

y Maximum, in sample from a depth of 2,000 feet (2-14-67) 
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Table 4. --Hydrologic data from well PM-1, February 14-20, 1967. 

Hardness 
Sample Specific Silica Calcium Magnesium as 
int~rval Pumpage capacity Temperature (Si02 (Ca in (Mg in caco3 hours (1.000 of gallons) (gal/ft of drawdown) (aF) in ppm) ppm) ppm) (in ppm) 

\ (15 min) 10 31.5 75.0 65 26 7 97 

5 197 22.8 78.0 73 26 7 93 

22 867 19.6 79.5 80 34 2 92 

47 1,853 17.8 81.5 84 26 6 90 

72 2,839 16.3 81.5 80 26 7 92 

.... 
94 3,701 15.4 81.5 80 26 11 108 .... 

I --
121 4,768 15.0 82.0 79 26 7 92 

144 5,665 14.6 82.0 82.5 26 6 88 



Table 5.--Hydrologic data from well PM-2, February 20-22, 1967. 

Specific Hardness 
Sample Pump age capacity Silica Calcium Magnesium afl 
interval (1,000 of (gal/ft Temperature (Si02 (Ca in (Mg in Caco3 hours gallorw) drawdown) (•F) in ppm) ppm) ppm) (in ppm) 

1/12 (5 min) 7 31.3 72 78 9 4 38 

2~ 213 25.5 73 80 10 2 36 

10 860 24.1 -- 81 10 3 38 

22 1,890 23.2 -- 81 10 4 42 --I - 34 2,903 23.2 73 78 10 3 38 N 

47 4,034 22.7 73 79.5 10 4 40 



Table G.--Hydrologic data from well PM-3 

Teat pumping and development October 31, November 1-2, 1966 

Har.dneaa 
Sample Estimated Calcium Magnesium l!la 

interval (pumpage Temperature (Ca in (Mg in caco 
hours 1,000 of gallons) (OF) ppm) ppm) 3 (in ppm) 

58 3,060 82 26 9 102 

82 4,480 82 30 7 104 

95 5,130 82 26 8 98 

--I -w 

Samples collected at selected depths, February 16, 1967 

Depth Silica Hardness 
of (Si02 in Calcium Magnesium a a 

sample Temperature (Ca in (Mg in Caco3 
(feet) (OF) ppm) ppm) ppm) (in ppm) 

.1,000 74 50 26 8 98 

1,500 76 67 25 9 100 

2,000 76 74 26 9 101 

2,400 76 58 24 8 94 



Room 115, Federal Buildinq 
Santa Pe, New Mexico 87501 

Mr. William Kennedy 
Group B-6 

March 7, 1969 

Los Alamos Scientific Laboratory 
Loa Alamos, New Mexico 87544 

Dear Bill: 

A brief reconnaissance was made of the proposed burial pit 
near Building 40 in TA-21 on March 6, 1969. 

The mesa at the proposed pit ia underlain by Unit 3 of the 
Tahirec;e Member of the Bandelier Tuff. The total thickness 
of t.hia unit ia about 120 feet with the lower part consisting 
of a nonwelded tuff vrading up into a aoderately welded tuff 
which forma the aurface of the aesa. 

Near Building 257 in TA-21 the ahafts drilled for disposal of 
aludgea penetrated buried channel• aut into the upper aurface 
of Unit 3. These channels were filled with varying amounts of 
latite and rhyolite boulders which were later covered by a 
aubaequent ash flow firmly welding them in place. SUch channels 
may or may not be encountered in the propoaed excavation. 

Joints in Unit 3 will be more numeroua in t%1-. wl)per moderately 
welded tuff with moat joint• orientated vertical or near 
vertical. These joints aay cause large alaba of tuff to fall 
into the pit endangering personnel during excavation or 
disposal operations. ·sance it may be neceaaary that the walla 
be aloped inward about 1 foot for every 4 foot of depth with 
loose alaba acaled from eloped walla. While thia does not 
solve the whole problem it doaa minimize the danger to personnel 
working in the pit. A similar design baa been used in conatruction 
of the pita at Meaita del Buey. 
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Mr. William Kennedy - 2 - March 7, 1969 

The total thickness of the Bandelier Tuff underlying the 
mesa probably exceeds SOO~eet. The tuff is in the zone of 
aeration; the top of the main zone of saturation is at about 
1,150 feet below the surface of the mesa. 

Existing solid disposal pits and buried stainless-steel storage 
tanks are located to the east and west of the proposed pit 
(see Eng. Drawing 6250). The disposal pits are reported to 
contain plutonium and uranium wastes. The last liquid wastes 
probably were added to the tanks in 1949. In the early 1950's 
the tanks were estimated to contain 160 to 1,000 grams of 
plutonium (Abrahams, 1963, p. 21). 

I would like to make a brief Yisit to the pit when completed to 
have a look at the geology. Please c0nta~t us if we can be of 
further assistance. 

Sincerely yours, 

William D. Purtymun 

for: William E. Hale, District Chief 
Wlm, USGS 

Reference: 

Abrahams, John H., 1963, Geologic and hydrologic environment 
of radioactive waste disposal aites at ~a Alamos, New 
New Mexico: u.s. Caol. Survey Admin. Rept., 35 p., 
3 figs. 

cc: F. c. Koopman 
Albuquerque, N. Mex. 
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Mr.· Richard Crook 

Room 115, Federal Buildinq 
Santa Fe, New Mexico 87501 

March 18, ],969 

Utilities and £ngineerinq Division 
Z ia COJ-npany 
Los ~lames, New Mexicn 37544 

Subject; Sand produced with p\ll!\page from well in the 
Pajarito Field 

Dear Dick: 

I have compiled some data concerning sand produced wi~~ pumpage _ 
from the three wells in the Pajarito Field. Wells PM-2 and 
PM-3 produce only trace amounts of •and during the initial part 
of t..'le pumping period. The largest produce of sand of the three 
wells is PM-1. Instantaneous measurements duri~; ~ Inhoff Cone 
of pumpage from PM-1 and ~-3 yielded sand contents too small to 
measure. Meaaurements made by uainq a Centrifuqal Sand Sampler 
collected by Hal York and John Stump are tabulated on table 1. 

·The centrifugal sampler collects sand over a period of time, thus, 
amounts collected were enough for measurement. 

Table 2 presents data collected during the development and stop 
testinq of well PM-1 with notations concerning sand during similar 
testing of wells PM-2 and PM-3. 

Table 3 lists soae of the tolerances for sand produced with pa~page. 
As you see ~~ere is a wide variation of limits. Tolerances vary 
with the distribution system. 

Sand concentrations are greater when the well is first started and 
as pumping continues the concentration decrease. The sand 
determin~tion shown on table ·1, vas taken during the initial part 
of the pumping or after the well haa been .urged. This does not 
provide an accurate estimate of sand produced during a normal 
pumping period; however, by usinq thia data I made a very rough 
estir:tate of the sand produced in about a million gallons of water 
during a pu:nping period of 27 hours at 620 qpm from Plt-1. This 
amounted to about 0.06 cu ft per million gallons. I intergrated 
the pumpaqe with estL~ated sand contents for the first 5 hours and 
L;ereafter assumed only trace amounts of sand in the production 
(see step test 2-12-65, table 2). 
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Mr. Richard Crook -2- March 18, 1969 

The amount of sand produced during a pumping period or a 
realistic estimate for a year could be made by installation 
of theCentrifugal Sand Sampler on a well during a pumping period 
4 to 6 times a year. If possible it would be to our advantage 
to invest in one of these samplers as the one we used was 
borrowed from Glen Hammock. Collection of data as to sand 
concentrations with pumpage of various wells would give us 
some idea of well deterioration as well as the amount of sand 
wear on pumping equipment. Thus with this information we could 
regulate pumpage to minimize both. 

Hal informed me that you had received numerous complaints from 
White Rock residents concerning sand in the water. A possible 
cause would have been the off and on pumping which occurred during 
installation of the automatic control for the well system. Surge 
caused by numerous atarts and atops of the pump will cause large 
amounts of sand to be produced with the pumpage. There were over 
100 pumping periods of less. than '0 minute• at well PM-1 during 
the year 1968. Most of these occurred during the spring and 
aummer. 

If I can be of further assistance please call. 

Encls: 

cc: 

Sincerely yours, 

William D. Purtymun 
Hydrologist 

for: w. E. Bale 
District Chief, WRD 

George Hilton, AEC, Los Alamos, N. Mex. 
F. C. Koopman, USGS, Albuquerque, N.Mex. 
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Table 1.--Sand content in pumpage of wells PM-1, PM-2 and PM-3, 
1969. 

PM 1 - 620 gpm 

2-26-69 

3-6-69 

PM-2 - 1,410 gpm 

2-26-69 

3- 7-69 

PM-3 - 1,320 gpm 

2-27-69 

3- 6-69 

Time 
since pumping 

began 
(Minutes) 

0 - 15 
15 - 30 

Surge 
0 - 5 

0 - 5 
5 - 15 

15 - 16 
16 - 21 

Surqe 
0 - 2 
2 - 12 

a:.::.~:::lfi 

15 - 20 
Surqe 
0 - 10 

0 - 2 
2 - 12 

13 - 14 
14 - 18 

0 - 10 
10 - 20 
Surqe 
0 - 5 
5 - 10 

0 - 6 
6 - 16 

16 - l8 
18 - 23 

SUrge 
0 - 1 
1 - 13 

13 - 14 
14 - 4 
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Sand Content 

(ppm) (cu ft/mq 

34 
1 

8 

43 

8 

6 

Trace 
Trace 

1 

3.5 

0 

4.6 
0.14 

o.es 

5.5 

1.1 

0.8 

0.14 

0.49 

0 

3 0.4 
1.5 .2 

2 .26 
1 .14 

1.5 .2 

0 0 

Motor tail 
Pump off 

0.8 0.1 



Table 2.--Sand contents in pumpage during development and testinq , .. , 
of vella PM-1, PM-2 and PM-3. 

PM-1 - Development and aquifer tests February 3 to 12, 1965. 
Shown below are sand contents for select periods during 
development and step t.e•ta. 

Develoi!!ent PM-1 

Averaqe 
Date pumpinq Sand Content 
1965 Hour Rate (cu !t per mllllon 

(gpm) ppm gallons) 

2- 4 15:20 Start 
15:30 780 51 7 
16:00 • 160 20 
16:30 • 63 9 
17-:00 .. 63 9 
17:30 • 86 12 
18:00 " 50 7 
18:30 • 36 4 
19:00 • 16 2 

'~-

2-6 14:10 Start 
14:30 857 26 3.2 
15:00 .. 9 1.2 
15:30 • 5 .7 
16:00 • 6.5 .9 
16:30 .. 5 .7 
17:00 .. 3.8 .5 

2-0 y 08:00 Start 
08:30 784 12 1.7 
09:00 • 3.6 .5 
09:30 • 2.6 .35 
10:00 • 1.3 .18 
10:30 • .9 .12 

2-9 18:45 Start 

2-11 13:20 Start 
13:25 726 14 1.8 
13:30 • 21 2.7 
13:35 • 11 1.4 
13:50 • ' 1.2 
14:20 • 4 .6 
14~50 .. 2.3 .4 
15:20 • .9 .12 

y Well not pump<efl for 24 hours. 
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Table 2.--Continued 

Step test - PM-1 

Average 
Date pumping Sand Content 
1965 Hour Rate (cu tt per milll.on 

(gpm) ppm qallons 

2-12 13:00 Start 
13:05 842 31 4.2 
13:10 II 33 4.8 
13:15 II 17 2.2 
13.:30 " 12 1.8 
14 :;00 II 2.9 .48 
14:30 It 1.8 .25 
15:00 II 1.5 .~9 
15:30 It 1.3 .17 
16:00 • .7 .095 
16sl5 726 .7 .095 
16:30 II .2 .07 
17:00 " .1 .07 
17:15 636 TSTM v TSTM ~ 
17:30 • " • 
18:00 • II II 

18:30 • " II 

18:45 .. None None 
19:00 541 " " 
19:30 • .. 

" .. 
20:00 • • " 
20:15 421 None None 
20:30 " .. .. 
20:45 II " " 
21:00 " • II 

!/ Amount to small to measure. 

PM- 2 - Development and aquifer teats June 30 to July 6, 1965. Reported 
only trace• of sand (amount• to small to measure) during •tep 
testa, July 6, at pumping rates ranging from 617 gpm to 
1,476 qpm. 

PM - 3 - Development and aquifer teat October 26 to November 5, 1966. 
Reported only traces of sand (le•s than 0.1 ppm) during step 
tests November 4 and 5, 1966 at pumping ratea ranging from 
899 to 1,401 gpm. 
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Table 3.--Tolerances for aand produced with pumpaqe. 

A. Sand production shall be leas than 30 ppm within 
20 minutes after commencement· of pumpinq (Well 
specification• for wells PM-1, PM-2 and PM-3 during 
development and teat pumping). 

B. One ounce of sand per 100 gallons of w&ter (Corps of 
Engineera, USGS Memo by E. H. Barrick, May 24, 1956). 

c. Size and character of aand influence the tolerable sand 
concentrations; however,where aand concentrations is less 
than 0.10 cu ft per mill'ion gallona, no sand troubles have 
been found, while where it exceeda 0.3 cu ft, consumer 
complaint• or sanded .. ters invariably result. A purely 
arbitrary limit of 0.1 cu ft per aillion gallons has 
tentatively been selected (•control of sand in water 
systems, • by John Jt. Rosawa, p. 132, 1D Journal of 
Ameri~an Water Work• Aaaociation, Vol. 46, No. 2, 
February 19541. 

D. In acme caaea, one ppm may be the peraisaible lim! t in a 
system that has many valves and amall orifices, such as a 
vat.er-flood system for secondary recovery of oil. Tvo or 
3 ppm may be tolerable for municipal and industrial supply 
(•Ground Water and Welle, •p. 373. Published by 
Edward E. Johnson, Xnc. St. Paul, Min., lat Ed., 1966). 

Comparison of Sand Tolerances 

Source 
of cu ft 

Data ppu per million gallons 

A!/ 30 4.0 
B 50 7.0 
c 0.75 0.10 
D~ 1.0 O.lC 
oy 2.0 0.24 

1/ After 20 minutes of pwapin9. 
~~ Systems containing many Yalvas and small orifices. 
~ May be tolerable for municipal and industrial supply. 
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Mr. Dean Miller 

Room 115, Federal Building 
Santa Fe, New Mexico 87501 

April 2, 1969 

Utilities and Engineering 
Zia Company 
Los Alamos, New Mexico 875~~ 

Subject: Hydrologic data for a densely welded tuff. 

Dear Dean: 

Enclosed is data that John Stump requested. These data were 
collected dur.ing a study at TA-49 where the Bandelier Tuff 
has similar properties to that at TA-8 and TA-9. 

I looked over a section of the tuff within one-half mile east 
of the septic tank at TA-8 and have estimated from a topographic 
sheet that the welded tuff is in excesa of 150 feet thick in this 
area. There is some sheeting and breccia in the lower 50 feet 
but on the whole this section looks harder and denser near the 
base. Back at the septic tank this. unit may be thicker due to 
faulting to both east and west which may have formed a slight 
through prior to the emplacement of the unit. 

We left a recorder on the hole, if it is in the way call 
983-3801, extension 3307 and leave word for Kunkler to remove 
it. 

Encl: 

cc: 
F. C. Koopman 

Si~cerely yours, 

William D. Purtymun 
Hydrologist 

Transmitted by: 

J. L. Kunkler 
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Here are some hydrologic properties of a similar tuff at 
TA-49. 

UNIT 2 

Delth 
be ow SEecific SEecific Coefficient 

toE ol flow retention Yield Porosit:t of 
~feet} (percent) (Eercent) (percent). Permeability 

2 11.3 26.1 37.4 2.0 
6 12.3 15.9 28.2 .2 

11 17.3 2.0 19.3 .04 
10 20.2 .6 20.8 .08 
44 20.8 7.6 28.4 .2 
75 14.4 • 2 
79 13.9 13.9 27.8 .3 
97 17.2 12.1 29.3 .2 

104 17.3 12.0 29.3 .2 

1/ Gallons per day per square foot. 
Note: Samples collected from 4 core holes.~ The depths·are 

referenced to the contact between Unit 3 and Unit 2 
of the Bandelier Tuff. 

14-2 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

G EO LOG I CAL SURVEY 

Water Resources Division 
P. 0. Box 4369 

Albuquerque, New Mexico 87106 

Mr. William Kennedy 
Group Leader, Group H-6 
Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 87544 

30 June 1969 

Subject: Materials Waste Pit, Area "A". TA-21--excavated April 1969 

Dear Bill: 

A reconnaissance was made of the waste pit at TA-21 on May 9, 1969. 
At that ti~e the first layer of waste had been placed in the pit 
and covered with tuff. The wastes are contaminated material from 
the facilities that are being renovated at TA-21. 

General description 

TA-21 is on a eastward-trending "finger-like" mes.a, a part of the 
Pajarito Plateau. The land surface in the immediate area of the pit 
slopes northward about 100 yards then breaks into a series of benches 
and steep slopes to the channel of DP Canyon about 100 feet below the 
top of the mesa. The pit was excavated in a near east-west direction 
leaving steep ramps on each end (figure 1). The excavated tuff was 
piled over two sealed solid disposal pits (see LASL Eng. Drawing 6250). 
An access road to the bottom of the pit was cut along the south wall. 

Parts of the north and south walls are nearly vertical with the re
mainder sloping at about 1 to 5. The walls at present are stable, 
though several small blocks were dislodged during construction. 

General Geology and hydrology 

The pit is excavated in Unit 3 of the Tshirege Member of the Bandelier 
Tuff (figures 2 and 3). Total thickness of the unit is about 120 feet 
with the lower part consisting of a nonwelded tuff grading up into a 
moderately welded tuff which form the upper part of the mesa. The pit 
is completed in the moderately welded tuff. The soil cover exposed by 
excavation ranges from 2 to 5 feet in thickness. 
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Mr. William Kennedy 
Page No. 2 

The attitude of most of the major joints are near vertical to verti
cal ranging from 70 to 90 degrees measured from the horizontal. 
Some of the joints were slightly curved, open in places and closed 
in others. All of the joints were filled with dark brown clay be
neath the soil zone while at depth were filled or plated with dark 
brown or gray clay. 

The orientation and distribution of the major joints in the hori
sontal plane of the north and south walls of the pit are shown on a 
rose diagram (figure 4). Three point sets occur true north to Nl0°W, 
N40°E to N60°E and N70°E to N80°E. Though all the joint sets do not 
intersect at 60 degrees as they would if formed in a homogeneous 
liquid as it cooled, the predominance of the three joints set and 
near vertical attitude of the joints suggest that the joints formed 
as the ash flow tuff of Unit 3 cooled after emplacement. 

Surface dra-inage in the area of the pit is to the north into DP Canyon. 
Intermittent flow in the canyon is from storm runoff and release of 
treated-industrial effluents from the waste treatment plant at 
Building 2 57, TA-21. 

The total thickness of the Bandelier Tuff underlying the mesa probably 
exceeds 800 feet. The tuff is in the unsaturated zone; the top of the 
saturated zone in the Puye Formation is at about 1,150 feet below the 
surface of the mesa. 

General statement 

A few open joints are exposed in the walls of the pit; however, they 
should cause no trouble when the pit is sealed. Wastes should be 
buried below the soil zone within the natural confines of the tuff. 
The seal (tuff removed from excavation) should be 6 to 8 feet thick 
over the wastes, extended beyond the edges of the pit, and slightly 
rounded with adequate surface drainage. It may be necessary to plant 
the seal material with vegetation, not only to preven.t water erosion 
but to prevent wind erosion which may cause problems in nearby shops 
and laboratories. If the pit is to be left open any length of time, 
steps should be taken to prevent summer storm runoff from draining 
into the wastes in the pit along the south wall (see figure 3). 
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Mr. William Kennedy 
Page No. 3 

Consideration is given to the preceding paragraph, the. pit is accept
able for disposal of solid wastes as outlined in guidelines set up 
by the University and Geological Survey (letter to S. E. Russo, 
Eng. 3, from F. C. Koopman, USGS, June 30, 1965). Please contact us 
if we can be of further assistance. 

Enclosures .4 

Copy to: 

Sincerely yours, 

For: William E. Hale 
District Chief 

Prepared by 
W. D. Purtymun 

George Hilton, AEC, Los Alamos 
Jim Desilits, Eng. 2, LASL, Los Alamos 
Dean Meyers, H-1, LASt, Los Alamos 
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Figure 2.--North wall of pit showing soil zone, tuff and joints, and first layer of waste • 
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Room 115, Federal Building 
Santa Fe, New Mexico 87501 

August 19, 1969 

Hr. c. w. Christenson, Group Leader 
Group H-7 
Loa Alamos Scientific Laboratory 
Loa Alamos, New Mexico 87544 

Subject: Geology at disposal area near Bldg. 257, TA-21. 

Dear Chris: 

At your request I have compiled data related to the geology at 
the disposal area near Sldg. 257 at TA-21. Two sketchea showing 
aactiona of rock unite from pit l to 27 and pit 2 to 27 are 
attached. 

The lower unit ia a light gray moderately welded tuff with au 
approximate thickness of 100 feet. It ia o•erlain 1n part by 
a reworked tuff which is deposited in a channel or low relief 
cut into the lover light gray tuff unit. The upper unit forming 
the surface of the mesa at the disposal area is a lisht brownish 
gray aoderately welded _tuff (aee sketch 1 and 2). 

The unit that ia sivina us trouble in drillina additional pit is 
the reworked tuff and pumice which containa cobbles and bouldera 
in the lower part. The reworked tuff vas deposited by gaaeoua 
forces accoapanying the emplaceaent of tbe·upper aah.,llow. The 
cobbles and boulders occur in tabuLar shapes or if in mass show 
faceted aides as if deposited by slidin& rather than rolling as 
one would expect with water-laid material.· T~~ ~l•~t caused by 
expandina aaaes accoapanyine t~a emplacement of the upper ash flow 
deposited the laraer materials (cobbles and boulders) into areas 
of low relief in the upper surface of the lover unit. Ae the upper 
unit and reworked tuff vera •~placed contaaporaneusly they have 
cooled as a single unit thus the contact between the two is 
gradiational and not very distinct. A sharp contact is found 
between the reworked tuff and lower light gray unit. 
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Mr. c. u. Christenson, 
Group Leader, Group n-7 

2 August 19, 1969 

Pit 18 and 26 {sketch 2) were drilled in July 1969. Pit 18 vent 
to a depth of 59 feet {pilot hole 64 ft) passed through the 
reworked tuff which evidently had few boulders in the lover part. 
The walla of the pit are rough and irregular in the reworked tuff 
from a depth of about 14 to 22 feet. 

Pit 26 waa drilled into a neat of boulders near the base of the 
reworked tuff and vaa abandoned at a depth of 15 feet {pilot hole 19 
feet). The walla of the pit from the land surface (I vas not able to 
get a ladder long enough to get to the bottom) shoved no cobbles or 
boulders, fairly smooth walls. The only evidence of the reworked 
unit in the walla was a scall pBtch of reworked sand and tuff at a 
depth of about 12 feet along the northwest wall of the pit. Evidently 
the pilot hole (dug with a 3 foot bucket auger to a depth of 19 feet) 
encountered cobbles and boulders too large to dislodge or pick up thus 
waa probably abandoned several feet above the top of the lower u~it 
of light gray tuff. 

Inspection of pits when the rig is se~tiug on the hole to allow 
access may be of value determining extent of the reworked tuff 
containing the cobbles and boulders. This would aid in location 
of future pits. If we can make the inspection for you or if you 
need additional information please feel free to give us a call. 

Sincerely yours, 

lot. D. Purtymun 
Hydrologist 

For: v. E. llale 

cc: Wm. Kennedy, H-6, LASL 
Loa Alaaoa, N.Mex. 

F. C. Koopaan, USGS 
Albuquerque, N. Mex. 
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Lf \LAMOS SCIENnFIC LABORATORY 
UNIVERSITY Of' CALIFORNIA 
LOB ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 

1'0 Paul R. Franl:e, Jr., MP-6 DA1'E: October 16, 1969 

THRU William n.. Kennedy, Group Leader, H-6 

FROM : William D. Purtymun, H-6 

SUBJECT: UOVEMENT OF INDUCZD RADIATION IN THE TUFF ADJAC:ZNT TO THE 
BEAM CHANNEL AT THE r.illSON FACILITy 

SYMBOL : H-6 

The problem e'~ressed to us on October 13, 196n was 

the possible movement of induced radiation in the tuff 

adjacent to the beam channel by precipitation to areas where 

:a.t would be a health hazard. The following recaps the 

general hydrology with respect to the problem. 

Thicltness and depth of rocl:s underlying 
th h t d f th F ility e Mesa at t e e~ en 0 e Meson ac cc .... {fee-c) Depth 

Roclt Type Thic!~ness (feet) 

Tuff 520 520 

Conglomerate 90 610 

Basalt 120 730 

Conglomerate 420 lzl60 

1) Section based on outcrop and log of TIV-3 
and foundation elevation of Meson Facility 
of 5,970 feet. 

The main aquifer (zone of saturation capable of water 

supply) lies at a dept~ of about. 1,100 feet belog the 

surface of the mesa. Recharge to the aquifer is along the 
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1'0: 

LC LAMOS SCIENTIFIC LABORATORY 
UNIVIERaiTY OP' CALIFORNIA 
LOe ALAMOe. NIEW MEXICO 

Paul n. Franke, MP-6 -a. DATE: October 16, 1969 

flan!ts of the mountains to the west and deep canyons cut 

into the western third of the plateau. Movement of water 

is eastward toward the Rio Grande at an average of about 

450 feet per year (aauifer tests TW- 3 and PM-2). No mea-

surable amount of tritium was detected in water from well 

Pl\1-3 so that it is assumed that water reaching the main 

aquifer in this area from recharge to discharge has been 

in transit for more than 50 years. 

There was no water in the formations above the main 

aquifer; however, intermittent .streams in Los Alamos and 

Sandia Canyon (cut to a depth of 200 to 400 feet below the 

surface of the Mesa~ recharge small bodies of water perched 

in the alluvium along the stream channels. As the water 

in the alluvium moves eastward some is lost to evapotrans-

piration while some move·· into the tuff and conglomerate 

interbedded with basalt to maintain a body·of water perched 

in the basalt near State Highway 4. Water in the basalt is 

discharged throuah springs in lower Los Alamos and Sandia 

Canyon Ylhere the channel has cut through the basalt. 

Studies related to distribution of moisture in the 

soil and tuff on the mesa tops indicate little if any 

precipitation moves through the soil zone where the soil 
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TO: 

LC LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 0 .. CALIF'ORNIA 
LO. ALAMO., NIEW MEXICO 

Paul R. Franke, MP-6 -3- DATE: October 16, 1969 

cover is undisturbed; however, where water was allowed to 

pond, it has been observed to move to a depth of 16 feet. 

Studies made of crushed tuff used as seal material on pits 

for the disposal of solid wastes have shown precipitation 

from a single storm has infiltrated to a depth of 6 feet; 

however, most of this moisture was returned to the atmosphere 

by evaporation in the dry period following the storm. 

The beam channel is constructed in a trench cut into the 

tuff and bac!.~ee filled with a cover of about 25 feet of tuff. 

A roadway is to be constructed. on the top of the fill. As 

the roadway will probably be paved only the slope areas 

adjacent to the 'road are areas of possible infiltration in~~ 

to the tuff fill overlying the beam channel. 

With adequate drainage along the roadway, it seems 

improbable that precipitation could infiltrate into the tuff 

adjacent to the beam channel, or if it did, would be in-

sufficient in volume to move contaminates into the canyon 

walls thus into the perched \'Jater in the canyon floor or 

downward to the main aquifer 1,100 feet below the surface of 

the mesa. 

Enclosed are two articles that you requested. If you 

need further information please.feel free to contact us. 

Enc. (2) 

cc: Dean Keller, ENG-1 17-3 
r· · ·-n ;; r-1-1 
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GEOLOGY, HYDROLOGY, AND HYDROLOGIC 

CHARACTERISTICS OF THE TUFF 

AT MESITA DE LOS ALAMOS 

INTRODUCTION 

This report describes the geology and hydrology of 

the Meson Facility on Mesita de Los Alamos. It also in

cludes a section on the hydrologic characteristics of the 

tuff adjacent to the beam channel with reference to move

ment of radioisotopes by moisture. 

Mesita de Los Alamos is an eastward trending "finger

like" mesa which is a part of the larger Pajarito Plateau. 

The mesa is formed by a series of ashfall and ashflows of 

rhyolite tuff. It is bounded on the north by Los Alamos 

Canyon and on the south by Sandia. The surface on the mesa 

slopes gently eastward. A small east-west ridge lies along 

the northern edge of the mesa in the area of the Meson 

Facility. The beam channel and other buildings are located 

on the southern flank of the ridge. 

GEOLOGY 

The ashfalls and ashflows of rhyolite tuff that form 

the mesa are rocks of the Bandelier tuff. In the subsurface 

beneath the mesa are rocks of the Puye and Tesuque Formations. 

The lower-most formation, the Tesuque, is composed of 

siltstones, sandstones with lenses of clay and pebbly con

glomerate with some interbedded basalt. (Spiegel and· 
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Baldwin, 1963). Above the Tesuque is the Puye Formation 

(Figure 1). The lower part is a poorly consolidate 

channel fill deposit overlain by a conglomerate composed 

of volcanic debris (Bailey and others, 1969). Inter

bedded with the conglomerate is a basalt flow that origi

nated from volcanic centers to the southeast. 

The Bandelier tuff overlies the Puye Formation, 

forming the walls and upper surface of the mesa. It is 

composed of three members (Griggs, 1964). In ascending 

order they are: the Guaje Member (an ashfall pumice), the 

Otowi Member ( a friable ashflow tuff), and the Tshirege Member 

(a series of ashflow and ashfall tuffs). Total thickness 

of the Bandelier is about 570 feet. 

HYDROLOGY 

Surface drainage from Mesita de Los Alamos is into 

Los Alamos and Sandia Canyons which are tributary to the 

Rio Grande. The intermittent stream in the canyons 

(cut to depths of 200 to 400 feet below the surface of 

the mesa) recharge small bodies of water perched in the 

alluvium along the stream channels. As the water in the 

alluvium moves eastward some is lost to evapotranspira

tion while some moves into the tuff and conglomerate and 

interbedded basalt to maintain a body of perched water in 

the basalts near State Highway 4. Water in the basalt is 

discharged through springs in lower Los Alamos and Sandia 

Canyons where the channel has cut through the basalt. 
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TI1e main aquifer (zone of saturation capable of 

municipal and industrial water supply) lies at a depth of 

about 1,100 feet below the surface of the mesa within the 

Tesuque Formation and lower part of the Puye (Figure 1). 

The movement of water in the aquifer is eastward toward 

the Rio Grande where a part is discharged into the river 

through a series of seeps and springs. At the Meson 

Facility there is no water perched between the main aquifer 

and stream connected aquifers in the alluvium in Los Alamos 

and Sandia Canyons. 

Little if any water from precipitation infiltrates 

into the tuff on the mesas where the normal soil cover is 

undisturbed due in part to the high evaporation rate and 

hydrologic characteristics of the soil (Abrahams and others, 

1961). As a result there is no recharge to the main aquifer 

from the mesas. 

In trying to date the age of the water at Supply Well 

PM-3, located about 1.5 miles east of the Experimental 

Buildings, analyses (electrolysis enrichment method) showed 

no measurable amount of tritium. It is assumed then that 

the water in the aquifer has been in transit from the re

charge area to the well for more than 50 years. The rate of 

movement of water in the aquifer is estimated at 450. feet 

per year (aquifer tests, Test Well TW-3 and Supply l'lell 

PM-3). Based on tritium results and rate of movement the, 

recharge area woul' be from the west along the f~~nks of 

the mountains. Cushman, 1965, also postulated th~t t~o 
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main recharge area to the aquifer was along flanks of the 

mountains and deep canyons cut into the western part of the 

plateau. 

HYDROLOGIC CHARACTERISTICS OF THE TUFF 

In an area where the soil cover or near surface tuff has 

been disturbed and water was allowed to pond, moisture has 

been observed to move to a depth of 16 feet.in the tuff. The 

moisture beneath the pond was distributed by gravity and 

capillarity while on the outer edges movement was by diffu

sion. The following example illustrates the ability of this 

tuff to absorb and retain water. Injection of 500,000 

gallons of water into a 10 foot, 4 inch diameter zone in the 

tuff took about 3 months. Five months after the test, the 

500,000 gallons of water had assumed a spherical shape of 

moisture about 180 feet in diameter. The moisture content 

of the tuff ranged from about 22 percent by volume beneath 

and adjacent to the injection zone to less than 4 percent 

by voiume at the edges of the sphere. Moisture near the 

injection zone was being distributed by gravity and capil

larity while at the edges movement was by diffusion. 

The beam channel is constructed in a trench cut into the tuff 

and is backfilled with about 25 feet of compacted tuff. The 

rate'and depth of infiltration of water from precipitation 

can be only approximated from other data. Infiltration from 

a single storm moved moisture to a depth of about 6 feet in 

a crushed tuff used as seal material on a filled disposal pit. 

Most of this moisture was returned to the atmosphere by evap

oration in the week that followed the storm. 
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With adequate drainage along the surface of the beam 

channel, it seems improbable that precipitation could in

filtrate into the backfill and tuff adjacent to the beam 

channel, or if it did, would be in sufficient volume to 

move contaminates into the canyon walls or downward to 

the main aquifer 1,100 feet below the surface of the mesas. 
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Lf \LAMOS SCIENilFIC LABORATORY 
UNIVIEI'lSITY OP' CALIP'ORNIA 
~ Au.MOS, NEW MEXICO 

OFFICE MEMORANDUM 

TO ':William R. Kennedy, Group Leader, H-6 DATE: November 21, 1969 

FROM :Jack w. Aeby, H-6 

suBJECT: PERMEABILITY OF THE TUFF TO WATER VAPOR 

SYMBOL :H-6 

In order to establish a background bore line for tritium 
samples taken from test borings around the DP slurry dump 
holes, advantage was taken of the fact that drillers were in 
the process of boring a new 8 ft. diameter hole in Area ''H", 
the classified shops disposal area. When we arrived at this 
area in the afternoon of November 6, we found them bailing out 
the loose tuff from the 40 ft. depth. We simply bagged a few 
handfuls of the loose material for our background sample. 

Approximately one liter of this material was placed in a 
two liter beaker and heated to drive off the moisture which 
was collected on a watch glass cooled with a single ice cube. 
It required a very high heat to drive off 1 m1 of water for 
our analysis. (This tuff actually gave a slightly negative 
reading on the moisture balance.) A 500 lambda alliquote of 
the water was placed in a standard scintillation counting 
bottle along with 15 m1 of scintillation solution for scintil
lation counting. The counting results showed an activity of 
4,586,795.9 ± 8,958.8 dis/min. ml or 69,496.91$ RCG. A very 
surprising result indeed for a background sample. Subsequent 
repeat counting verified the above. values. 

The search continues for an adequate background sample. 
However, our initial failure and subsequent failures have 
launched us on an interesting experiment to determine the 
permeability of the local formations to tritium or moisture. 
The result's to date are contained in the enclosed chart. 

Even though this sample is 69,496.9% RCG for water, one 
must remember that it is rather difficult to extract from the 
tuff. Subsequent air samples taken in this same hole at the 
45 ft. depth ran a maximum of 118% RCG air, 100% is the con
centration in the air one could tolerate with no measurable 
effects. 

JWA:mtj 

Enc. Chart 
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LO!' . A~03 SCIENT::-::: L.I,:;:;OR,O.TORY 
lit4tVIl'!!OITY' C,. CAUnl "'414 
LOll .\LA!WO"e, NE..., JooiOI~ 

OFFICE MEMORANDUM 

TO :Dean D. Meyer, Group Leader, H-1 )DATE: July 7, 1970 

TliRU :William R. Kennedy, Group Leader, H-ELL/\.(. 
·FROM : William D. Purtymun, H-6 

SUBJECT: MIGRATION OF TRITIUM IN SHAFT DISPOSAL AREA, TA-54, AREA "G" 

Sn!BOL I H-6 

Samples of tuff were collected during the drilling of 
shafts 34 through 48. Tritium analyses of the moisture con
tent from the samples as well as moisture content are shown 
on the attached table. Also enclosed is a sketch map showing 
location of shafts. 

La~oratory analyses of three samples of tuff from n 
depth of 25 feet indicated the following hydrologic properties. 

Porosity 

44 
37 

36 

Specific 
·Retention 

(percent by volume) 

17 
20 

18 

Specific 
Yield 

27 

17 

18 

The moisture content of the tuff ranged from 0.1 to 6.4 % 
with an average of 1.2 percent by volume. 

The tritium concentrations from samples collected from 
shaft 34 (November 1969) located about 55 feet east of ex
isting shaft 14 ranged from 62 to 454 x 10-6 ~Ci/ml of moisture. 

The concentrations in samples from shafts 35 to 38 located 
about 80 feet south of shaft 14 ranged from 0 to 106 x 10-6 

~Ci/m1 of moisture. 

High tritium concentrations (range 1,779 to 1,180,630 
x 10-8 ~Ci/ml of ttoisture) were found in samples collected 
from shafts 39 through 48 which are located in a line about 
6 feet east of shafts 4 through 13 that are filled with wastes. 
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l'O: De:Ln D. Meyer, H-1 -2-

LOS \M09 SCI~NT1FIC t..A'30RATORY 
'JNIVP!A.ITY OP' CAL"C a •• ~ 
~ I<.L.A .. OW, N'CW MUICO 

DATE: July 7, 1970 

The low moisture content of the tuff indicates that the 
tritium is being dist~ibuted through the pore space of the 
tuff as well as joints or fractures by diffusion in a water 
vapor. There is probably some moisture gradient (gre:Lter 
in the wastes themselves) which will aid in the outward 
movement of the tritium as the volumes of greater moisture 
seelc equilibrium in the tuff. There appears to be little if 
any pattern in the distribution of the tritium, probably due 
in part varying concentrations buried at various depths within 
the shafts and in part to a possible distribution that could 
be joint controlled. 

In talking to Jaclc Healy there was some question as to 
if the moisture disti1led from the tuff for analyses was in 
part bound water or water of crystallization. I ran a few 
tests and as near as I could determine the moisture distilled 
from the tuff was not in the form of bound water or water of . 
crystallization. 

TiDP:mtj 

Enc. 1 - Table 
1 - Sketch 

William D. PUrtyc.un 

20-2 



Shaft 
Number 

34 
34 
34 

35 
35 

36 
36 

37 
37 

38 
38 

39 

40 
40 

41 
41 

42 
42 

43 
43 

44 
44 

45 
45 

46 
46 

47 
47 

48 
48 

Table shows percent of moisture and tritiu~ content 
of moisture in samples of tuff collected fro~ shafts 
in Area "G", TA-54. 

Percent J 'tritium ~Ci/m:I 
Depth Date Moisture of moisture 

(feet) Collected (by weight (x 1o-6) 

20 11-7-69 0.4 454 ± 8 
40 11-7-69 0.1 136 ± 6 
65 11-7-69 0.3 62 ± 5 

20 5-26-70 6.4 11 ± 5 
40 5-26-70 1.2 106 ± 6 

20 5-27-70 .7 37 ± 5 
40 5-27-70 1.2 83 ± 6 

20 5-27-70 .2 7 ± 5 
40 5-27-70 .6 41 ± 5 

20 5-27-70 .1 27 ± 5 
40 5-27-70 .6 0 ± 5 

25 6-9-70 1.2 52,797 ± 104 

15 6-9-70 2.0 7,374 ± 32 
25 6-9-70 1.0 15,135 ± 43 

15 6-9-70 1.1 115 1 Jl,l! I j :• . I 

25 6-9-70 1.4 6, 833 :t .. , .... ,, 

15 6-9-70 1.4 70,761 ± 140 
25 6-9-70 .9 10,633 ± 36 

15 6-1Q-70 1.2 3,115 ± 20 
25 6-1Q-70 .2 23,029 ± 52 

15 6-1Q-70 1.6 4,644 ± 22 
25 6-10-70 .6 1,779 ± 16 

15 6-10-70 1.0 211,094 ± 414 
25 6-1Q-70 .a 178,198 ± 198 

15 6-11-70 .9 30,823 ± 61 
25 6-11-70 .5 6,813 ± 29 

15 6-11-70 .9 220,966 ± 432 
25 6-11-70 .7 1,180,630 ± 1995 

15 6-12-70 2.3 170,824 :1: 336 
25 6-12-70 .s 324,832 :1: 187. 

-
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OFFICE MEMORANDUM 

TO :C. H. Stevens, Eng-2 o.e.TE: Fehruary 2, 1971 

THRU: w. R. Kennedy, Group Leader, H-6 · . .J ({. 

FROM :William D. Purtymun, H-6 

SUBJECT:GEOLOGIC SECTION AT TA-46 

SYMBOL :H-6 

Shown below is anticipated geologic section which would be 
encountered by drilling a test hole at TA-46. 

ANTICIPATED GEOLOGIC SECTION AT TA-46 ELEVJ\TION 7 .l~n 'FEiiT 

Geologic !!!!!! 

Bandelier Tuff 
Tshirege 

Unit 3 

Unit 2 
Unit 1 

Otowi Member 

Member 
- non to moderately welded 

tuff 
- Moderately welded tuff 

non to moderately welded 
tuff 

non to moderately welded tuff 

Guaje Member 
Pumice 

Puye Format ion 
Conglomerate 

Basaltic rocks of Chino Mesa 
Basalt and interbedded sediments 

Puye Formation 
Conglomerate 

Thiel~ ness 
(Feet) 

85 
140 

100 

340 

35 

70 

190 

300± 

,,. . : i. h 
(I .. cct) 

85 
225 

325 

665 

700 

770 

960 

1260± 

The section is based on log of Supply Well PM-2 in Pajarito 
Canyon and Test Well 8 in Mortandad Canyon. A magnetic survey that 
was run from near Well PM-2 to about 0.5 west of TA-46 did not 
show any significant anomalies that would indicate a basalt high 
1n the area. 
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ro: c. H. Stevens, Eng-2 

LOf' AMO!!J C:r":lF"NT1FlC LJ\P,....ni\TORY 
UN IV. ••~• t • • ·• t:llol.t .. ('n ... •' 

LOa jt,l "t.to o") ltf.W MI:IIICU 

DATE: F<?bruary ~, 1!=171 

Test drilling on the Pajarito Pl.att:•='-11 h:1~ n .. : ''!:•· ... :: ,.,, ... , 

ground water in the Bandelier Tur:. IIH~ tn., ·•f ::-. -·:· . 
is estimated to be at a depth of uiwul l,H!tt fcc, , ...•.. .- · .n: ...... 1 

at TA-46. 

William D. Purtymun 

cc: F· J. Zimmerman, Eng-2 
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TO 

L' \LAMOS SCIENTII"IC LABOJitATC 
UN1Yit,.81T'I' 0,. CALI,.O,.NIA 

LOe "LAM08. NltW MDICO • ., ..... 

OFFICE MEMORANDUM 

Vernon J. Stephens, Eng-2 DATE:April 28, 1971 

FROM William D. Purtymun, H-8 •))f}/J 
suaJECT: RESULTS OF TEST DRILLING A'ND PENETRATION TESTS AT AREA "C" 

SYMBOL : HB-M-2124 

Twelve test holes ranging in depth from 5 to 25 feet were 
drilled in Solid Waste Disposal Area "C", on April 14 and 15,1971. 
Enclosed are the results: eeologic logs, penetration tests, 
moisture content of soil, fill, or tuff, and a particle distri
bution analyses of the soil. 

Tests at the 120 SW guy indicated that the location is under
lain by a disposal pit, probably the chemical pit. No holes were 
drilled at the 240N guy, 120N guy or the 120SE guy. 

Robert Sandoval, H-1, monitored cuttings from all holes 
drilled. No radioactive contamination was detected. 

Notes: 

1. - ''N" is equal to the number of blows required to drive a 
2-incb outside diameter by 1.375-inch outside diameter 
standard split spoon sampler through a vertical distance 
of one foot using a 140 lb. hammer with a free fall of 
30 inches. 

2. -Penetration count at 6_inch interval. 

3. - Natural or existing moisture content of recovered core of 
soil, fill, or tuff is listed to right of penetration test 
results. Moisture contents are circled and are in percent 
moisture by weight. 

4. - General description of soil, fill, and tuff 

Soil, weathered in place, light brown, containing small 
crystal fragments of quartz and sanidine, roclt frag
ments of tuff, pumice, latite, and rhyolite generally 
less than l-inch in diameter in soil matrix (see 
particle size distribution). 

Fill, rewor!ted material consisting of pebble, cobble to 
boulder size fragments of tuff in a matrix of soil. 
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LO~ • \..AMOS SCIENTIFIC LABORATORY 
UNIVIUIIIITY OP' CALIP'OIIINIA 

-01 ALAM08. NIW MIXICO 1'71.ol 

TO: vernon J. Stephens 
H8-M2124 

DATE: April 28, 1971 

Tuff beneath the soil zone is weathered, consisting of 
crystal and crystal fragments of quartz and sanidine 
with small roclt fragments of latite, rhyolite and 
pumice in a light brownish gray ash matrix. Pumice 
fragments are weathered to a light brown and are 
less than 1 inch in length. The unweathered tuff at 
depth (hole C, Fig. 2) same as above except ash 
matrix and pumice fragments are unweathered; matrix 
light gray; pumice fragments, dark gray. 

5. - Particle size Distribution of Soil 

lYDP:et 

Cla~sification 

Silt and clay 
Very.fine sand 
Fine Sand 
Medium Sand 
Coarse sand 
Very coarse sand 
Gravel 

Particle 
Diam. mm 

<0. 062 
0.125 
0.250 
0.500 
1.00 

O.OG2-
0.125 
o. 250 -
0.500 
1.00 - 2.00 

>2.00 

cc: Roland Pettitt, Zia Engineering 
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TO 

OFFICE MEMORANDUM 

B ALAMOS SCIENTIFIC LABORATORY 
UNIVIIIIITY OP' CALI,.ORNIA 

LO. ALAMOI. NrN MlltiCO 1711 .... 

John Enders, H-1, CMR Bldg. DATE: July Z6, 1971 

FROM Harry S. Jordan, H-8 

suBJECT: SURVEY OF STORAGE PITS, TA-54 

SYMBOL : H8-MZZ10 

A survey was made of pits 8, 1Z, 16, 17, and Z1 at TA-54, 
Area G on July ZO, 1971. The survey,~ in response to your memo 
June 1, 1971, was made tehdetermine if the pits conformed to guide
lines for pit construction as outlined in a memo from F. C. Koopman, 
USGS to S. E. Russo, Eng-3 dated June 30, 1965. 

1. - The pits inspecte~ were SO feet from the.ccanyon rim. 

z. - Maximum depths of the pits were above adjacent canyon 
floors. 

3.- Generally the pits were laid out with long dimension parallel 
to surface topographic contours. Pit Zl, the long dimension 
is at right angles to the contours. When the pit is filled, a 
greater thickness of seal material should be used to cover 
the wastes to prevent erosion from forming gullies down 
the long dimension. 

4. -There are numerous joints and fractures in the walls of the 
pits. Joint frequency is about 1 joint per 6ft. of wall in the 
pits. This is about the same joint frequency as found in 
other pits in the area. Most of the joints are vertical or near 
vertical ranging from 70 to 90 degrees from a horizontal plan• 
The joint ranged from clay filled to open. The only joint 
that will need attentio~is in pit 17 about Z65 ft. from the NW 
corner on the SW wall. The joint opening, strikes 75• to 
so• NW and is open Z to 5 inches, extends 4 to about 1 Z ft. 
below the rim of the pit. Joint opening is near vertical. 
The opening can be filled and plugged when wastes in the 
pit are laid up to this level. 

Pits 8, 1 Z, 16, and Zl, cut through two ashflows in 
Unit Zb. The contact is characterized by increase in size 
of pumice fragments and thin layers of reworke4 sedi
ments. Pit 17 is within the lower ashflow. It was noted in 
several of the pita that the thin sediments in the contact 
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TO: John Enders, H-1 

I . ' ALAMOS SCIENTIFIC LADORATORY 
UNIVIIIIBITY 01' CALII'OIINIA 

L.Oe ALA .... Oe, NIIW .... IIXICO e7Bolol 

DATE: July Z6, 1971 

were o!fset several inches along near vertical joints cutting 
both ashflows. The offset is probably caused by compaction 
of the lower flows.:: This is general information and does 
not effect·t~~~ use of the pi~ for disposal of wastes. 

5.- Recent rains have producecfsmall amounts of runoff which 
has entered the ramp on the NW ends of pits 8 and 17. 
Runoff should be diverted from the pits. Pit 17 will 
probably experienc_e some sheet wash runoff into the pit 
along the SW wall.-·· In the future tuff excavated from the 
pits should be piled up gradient from the pit to prevent 
runoff along the walls. 

Unless noted, the pit construction meets the suggested guide
lines as pre_sented in the letter of June 30, 1965. 

As per conversation with W. D. Pu:rtymun on July ZO, 1971, 
photographs of the walls and bottoms of the pits should be obtained 
for the record prior to the disposal of any wastes in the pits. 

HSJ:WDP:et 

cc: W. D. Purtymun ... ~ ... .,.,. .... . .. . 
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Harry • Jordan 
Group Leader Ji-8 
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Waste Storage at Areas H, J, and L, TA-54 

Mesita del Buey 
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Waste Storage at Areas H, J, and L, TA-54 

Mesita del Buey 

Introduction 

Mesita del Buey is a narrow southeastward trending mesa located 

about 4 miles southeast of the community of Los Alamos. The main aquifer 

of the area lies at a depth of about 1, 050 feet below the surface of the mesa 

at Area H and at a depth of about 950 feet at Area L. Surface drainage !rom 

the mesa is into Pajarito Canyon to the south and an unnamed canyon to 

the north that is tributary to Canada del Buey (Fig. 1). Stream flow in 

Pajarito Canyon and Canada del Buey is intermittent, occurring occasionally 

during the summer !rom heavy thunder showers activity. Both canyons are 

tributary to the Rio Grande. 

Pajarito Canyon has a large drainage area as it heads on the mountain 

to the west. As a result the alluvium in the canyon contains water that is 

recharged from intermittent flow on the flanks of the mountain. Canada del 

Buey has a small drainage area and contains no water in the thin alluvium in 

the canyon. Test drilling indicates no water occurring beneath the mesa and 

the top of the main aquifer. 

The surface of the mesa where the storage area is located is covered with 

a clay-like soil and is underlain by a series of ashflow and ashfall of dry rhyolite 

tuff. The tuff is underlain by volcanic flow rocks of basalt and sediments. For 

a detailed description ci. the geology and hydrology of the mesa see Los Alamos 

Scientific Laboratory Report LA-4660 . .! I 

Area H is used for the storage of classified materials. Area J is used 

ft~•r storage of material contaminated by explosive chemical while Area L is used 

for storage and chemical and toxic wastes. 

Access to TA-54 is off Pajarito Road about 0. 5 west of TA-18. The mesa 

is fenced !rom Canyon to Canyon with a 5 strain barb wire fence (Fig. Z). 

Access is controlled by SF-Division and H-Division. 
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Figure Z. - Entrance to TA-54, Area H in 
background. 

Figure 3. - Area H, enclosed in security fence 
shaft cover to right. 
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The purpose of this report is to outline the geologic und hydrologic 

cnviromncnt at each of the areas in reference to possible trnnsport of waste 

mntc rial into the environment beyond the storage arens. 

Pits and shafts on Mcsita del Buey arc constructed according to guidelines 

set up by the H-Division and Eng. Divisionof the Los Alamos Scientific Laboratory 

and the U. S. Geological Survey. The guidelines cover construction burial of 

wastes, and surface seal of pits are designed to prevent the migration or 

transport of waste materials of the environment. Guidelines are found in 
1 I Appendix A, report LA-4660.-

AREAH 

Area H is used for the storage of classified materials. The materials 

are placed in 6 foot diameter shafts about 60 feet deep.!../ The shaft currently 

in use has a cover that is locked except when materials are being placed in 

the shaft (Fig. 3). The shafts are filled 5 to 6 feet of the surface and then 

capped with concrete. 

The surface of the mesa at Area H slopes gently southeastward with 

the drainage into Pajarito Canyon. The mesa is underlain by about 590 feet 

of dry tuff and 460 feet of dry volcanic flow rocks. The main aquifer of the 

Los Alamos area lies at a depth of about 1, 050 feet below the surface of the 

mesa. 

The shafts are completed in the tuff, penetrating Unit Z.b and into the 

top of Unit Z.a (Fig 4). Analyses of moisture distilled out of the tuff for tritium 

indicated that some migration of tritium with water vapors through the tuff 

(Appendix I). The extent of the migration of tritium or shaft containing the 

tritium has not been determined. The tritium is migration with the material 

moisture in the tuff (generally less than 1 percent moisture by weight of. the 

tuff). The 1, 050 feet of dry tuff, volcanic rocks and sediments overlying the 

main aquifer are of sufficient thickness to conclude the migration in the vapor 

phase from the shafts to the main aquifer will not occur. The tritium is being 

released to the atmosphere by transpiration through plants and tree;as well as 

evaporation from the surface soil in th~ area (Appendix II}. 
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The area is enclosed with a security type fence with access controlled 

by SP Division. 

AREAJ 

Area J is used for the storage of wastes contaminated by explosive 

chemicals. The waste consists mainly of equipment or solid materials that 

are contaminated or are suspected to be contaminated. No explosives are 

placed in the pits. The area contains two pits. One filled and sealed 

(Fig. 5) and the other in use (Fig. 6). The pits are 50 feet wide, 250 feet 

long and about 15 feet deep. There are ramps at the long dimension of the 

pit. 

The wastes are buried in layers with each successive layer covered 

with 0. 5 to 1 foot of tuff. This prevents fire and some scourging of the 

wastes by the public until the final seal is put on the pit. 

The surface of the mesa slopes gently to the north with drainage into 

an unnamed canyon to the north of Mesita del Buey that is tributary to the 

Canada del Buey to the east. The mesa is underlain by about 575 feet of 

dry tuff and about 465 feet of dry volcanic flow rocks and sediments. The 

main aquifer of the Los Alamos Area lies at a depth of about 1040 feet below 

the surface of the mesa. The pits are completed into the top of Unit Zb 

of the Tshirege Member of the Bandelier tuff. The soil thickness in the 

area of the pit ranges from about 0. 5 to about 1. 5 feet. 

The area is open access to the public. The only fence is a locked 

gate at entrance to TA-54. 

AREAL 

Area L is used for the storage of chemicals or toxic materials. The 

wastes consist of solid chemical liquids. Liquid chemicals are usually in 

laboratory size that have become out ..:>f date. The actual quantity of fluid 

is low. The storage area consists of a pit that is 12 feet wide, ZOO feet 

long and about 12 feet deep with ramps on the long dimension.!../ One shaft 

6 feet in diameter and 60 feet deep is located in the southeast corner of 

the area (Fig. 7). 
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Figure 4. - Area H, South wall of shaft 
8 showing vertical joint from 
a depth of 30 feet. 

Figure 5. - Area J, pit filled and sealed with tuff. 

24-8 



.. 

Figure 6. - Area. H pit in use, wastes to the left, 
layers of wastes covered with tuff in 
sides and bottom of pit. 

Figure 7. - Area L pit in use, water tank 
for fire protection. 
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into an unnamed canyon north of Mesita del Bucy that is tributary to 

Canada del Buey to the east. The mesa is underlain by about 340 feet 

of dry tuff and 610 feet of dry volcanic flow rocks and sediments. The 

main aquifer of the area lies at a depth of about 950 feet below the surface 

of the mesa. The pit is completed into the top of Unit Zb of the Tshirege 

Member of the Bandelier Tuff while the shaft extends through Unit Zb 

into the top of Unit Za. The soil thickness in the pit area averages about 

1 foot. 

The entire area is enclosed with a security type fence and access 

is controlled by H-Division. 

WASTE STORAGE AND THE GEOHY DROLOGIC 

ENVIRONMENT!,_/ 

Total containment of contaminants is of paramount importance in 

the disposal of wastes at Mesita del buey. Initial containment is accom

plished with the burial of wastes in pits or shafts. After burial, the major 

means of transport of contaminants to the environment would be in the 

hydrologic cycle. 

Transport of contamination by surface runoff on the mesa seems 

unlikely because the wastes are buried. 

Little if any water from precipitation or surface runoff infiltrates 

through the seal material overlying wastes in· filled pits. There is not 

enough water to leach the contaminants from the wastes and move them 

into the tuff. The bottoms of the pits are underlain by about 500 feet of 

tuff at Area H to about 340 feet of tuff at Area J. The hydrologic character

istics and conditions of the soil, seal material, and tuff indicate no recharge 

to the stream-connected aquifers or main aquifer through the surface soil, 

buried wastes, or underlying tuff at Mesita del Buey. 

The natural moisture content of the unsaturated tuff is in the range 

in which moisture is redistributed by diffusion. Contaminants may be 

transported by diffusion if gases or volatile fluids are placed in shafts or 

pits. Diffusion may take place through the tuff where there are large 

amounts of pore space, through open joints, or along contacts between 

ashflows. 24-10 



fo 

The physical and hydrologic characteristics of the Lui'£ arc iclc.:..l 

for the storage receptacles for the wastes in Areas L, H, and J. There 

is no hazard to the environment by use of these storage areas. The wastes 

are contained within the storage area. 
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TO 

APPENDIX A 

OFFICE MEMORANDUM 

> AU\IJIC,~ r.r:Jr:rrrJFir: Ll·.cr.:.nATOR'I 
uru·u:nr.rrf OF <":'"Lrrc;,ntuA 
LOO AL-'MOO, fltW MUICO 

:William R. Kennedy, Group Leader, II-6 DATE: November 21, 1969 

FROM : Jacl~ W. Achy, II-6 

suBJECT: PZill.mADILITY OF TilE TUFF TO WATEn VAPOn 

SYMI301.. ; ll-6 

In order to establish a baclq~round bore line for tritium 
s:u:1ples tal\:en from test borinas around the DP slurry dump 
holes, advantage was taken of the fact that drillers were in 
the process of boring a new S ft. diameter hole in Area "H", 
the cl=-.ssified shops disposal area. l'fl1en we arrived at this 
a~ea in the afternoon of November 6, we found them bailin~ out 
the loose tuff f:t·om the 40 ft. depth. We simply bagged a few 
handfuls of the loose material for our baclq~round sample. 

App~o~icately one lite~ of this material was placed in a 
t~o liter bcnker and heated to drive off the moisture which 
was collected on a watch alass cooled with a sincle icc cube. 
It required a very hicrh heat to drive off 1 ml of water lor 
our analysis. (This tuff actually ~ave a slirrhtly ne:ative 
rc:tdinc; on the moisture balance.) A 500 lambda alliquote of 
the water was placed in a stand~rd scintillation countin~ 
bottle along with 15 ml of scintillation solution for-scintil
lation counting. The counting results showed an activity of 
4,536,795.9 ± 8,958.8 dis/min.· ml or 69,496.91% RCG. A very 
surprisinG""': result ·indeed for a baclcground sample. Subsequent 
repeat counting verified the above values. 

The search continues for an adequate baclq;round sample. 
jJowevcr, our initial failure and subsequent failures have 
launched us on an interesting experiment to determine the 
_permeability of the local formations to tritium or moisture. 
The results to date are contained in the enclosed chart. 

Even thouffh this sample is 69,496.9% RCG for water, one 
must remember that it is rather difficult to extract fror:l the 
tuff. Subsequent air samples trucen in this s~e hole at the 
45 ft. depth ran a maximum of 118% RC~ air, 100% is the con
centration in the air one could tolerate with no measurable 
effects. 

J'\'U~: mtj 24-13 
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LO:J • LJ\M<,•; :,<,II lj 1111•; I 1\l:'•iiJ\'Ho~l('( 

uruy,.,. ... ,.., ''' , ALl''"'""" 
L.08 ALAMOM, HLIII MLAIC.O 

OFFICE MEMORANDUM 

William n. Kennedy, Group Leader, 11-6 DATE: December 23, laG9 

i'ROM William D. Purtymun, II-6 

SUBJECr; APPE.'IDIX TO PEn1I.F.h.DILITY OF THE TUFF TO \VATER VAPORS 
(NOVEMBER 21, 1DG9) 

SYMBOL : H-6 

Ten additional soil samples were collected about 
5 feet out from the south fence of Area "H" at a depth 
of 1 foot. These soil samples were analyzed for tritium 
in the same manner described in the original memorandum. 

The results in dpm/ml are listed beside sample 
numbers at sample locations. 

Samples are too few and not of sufficient depth to 
be conclusive and the patterns maybe only a result of 
chance, however, if a northwest trending joint set occurs 
in this area as in Area "G" the source maybe shafts 
4 and 7. 

\VD'P:mtj 
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TO 

LOS ALAMOS 5CIENTIFIC LAtiORATORY 
UNIVLA&ITY 0,. CALI,.OANIA 

LO• ALJI.MO&. HE:W ""OICO .7116 .. 

OFFICE MEMORANDUM 

:Dean Meyer, Group Leader, H-1 DATE: December 2., 1971 

FROM :Harry S. Jordan, Group Leader, H-8 

suBJECT: TRITIUM AND RADIOCHEMICAL ANALYSES, PITS 8, 12, 16, 17 and 
21, TA-54: REFERENCE MEMO H-1, 71-139 

SYMBOL. :H8-M2.371 

Nine test holes were drilled in August 1971 in and adjacent to the 
new disposal pits at TA-54 (See sketch on location). Five of the test 
holes (SA, 12A, 16A, and 2.1A)were drilled to a depth of 30 feet in 
the floor of the pits. Four of the test holes (SA, 16B, l 7 B and 2.1 B} 
were drilled to depths of 60 feet, three on the perimeter and one near 
the center of the area. The test holes were drilled to establish back
ground data on radioactivity in the tuff prior disposal of wastes in 
the pits. 

Samples of tuff were collected over a five foot interval. The 
moisture content of each sample was determined and moisture distilled 
out for tritium analyses. The data is tabulated on Table 1. The tritium 
concentrations xange from 4 to 33 pCi/ml (picocuries per milliliter of 
moisture). with an average of 14 pCi/ml. There was no pattern to the 
distribution of tritium with depth. Concentrations are low, within 
background data on tritium collected from a shaft at Area L (2.0 pCi/ml). 

In undisturbed areas on the mesa moisture concentrations in the 
tuff will range from 3 to S per cent by weight in upper 10 feet of soil 
and tuff. The concentrations decrease with depth. Soil cover in the 
areas of holes SB, 16B, 17B, and Z.lB was distributed by heavy equip
ment used in construction of the pits. The moisture content of samples 
in the upper 10 feet of soil and tuff from the above holes ranged from 
0. 6 to 5. 0 per cent by weight with an average of 1. S. 

The moisture contents of tuff from holes SA, 12A, 16A, 17A, 
and Z.lA (located in bottom of pits) and below depths of 10 feet in holes 
SB, 16B, 17B, and 2.1B ranged from <0. 1 to 1. 4 per cent by weight 
with an average of 0. 4. The moisture in the soil and tuff is in the low 
moisture range where movement is by diffusion. 

The pits are constructed in Unit Z.b of the Tshirege Member of the 
Bandelier Tuff. Unit Z.b consists of a moderately welded tuff consisting 
of two ashflows separated by eroded material consisting of reworked 
sand, tuff and pumice. Pits S, 1 Z, 16, and 2.1 are constructed through 
the upper ashflow reworked materials and completed into the lower 
ashflow. Pit 17, located topographically lower, is constructed within 

25-1 



TO: Dean Meyer, H -1 
H8-MZ371 

.z,. 

UNIVCIISITY 0" CALI,.ORNIA 

LO& ... L.A,.O&, N[W ,.CXICO 87D•• 

DATE: December Z, 1971 

the lower ashflow., the surface around the pit below the erosional 
contact between the two_ ash!lows. 

The test holes drilled in the bottom of the pits (within the lower 
ashflow) are completed into the top of Units 2a. The test holes drilled 
on the perimeter and near the center of the area are completed through 
Unit Zb into the top of Unit 2a. 

Radiochemical analyses of samples collected from test hole 
ZlB were composited according to stratigraphic units (i.e. upper 
ashflow, reworked material, and lower ashflow of unit Zb and upper ash
flow of unit Za) and analyzed for gross alpha and beta activity as well 
as 2 38 Pu, 239 Pu, 137 Cs and Natural Uranium (Table Z). The results of 
the analyses are within limits of background data in the Los Alamos area. 
The positive value of 0. OOS_pCi/g (picocuries per gram) of 2 ~ Pu in the 
upper ashflow (depth 0-10 feet) is within limits established for 2 ~ Pu fallout 
in the Los Alamos, Santa Fe and Espanola areas. -

HSJ:WDP:et 

cc: H-8 File 

WDP ··--
:·~--
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Table 1. - Tritium Conccntr ... ons and Moisture Contents m .ttings !rom Test Holes. 

Depth 
Internal 
{feet) 

0-5 
5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 

Depth 
Internal 
{feet) 

Or5 
5-10 
10"-15 
15-ZO 
20-ZS 
2.5-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 

Tritium 
Picocuries per Milliliter of Moisture 

Hole Hole Hole Hole Hole Hole Hole Hole 
SA 12A 16A 17A 21A SB l6B 17B 

9 11 12 15 11 27 12 10 
s 15 10 13 12 13 15 7 

11 13 5 11 4 10 15 12 
<4 13 14 10 9 14 14 13 

9 10 16 12 10 21 16 20 
11 12 6 s 12 17 18 

20 18 14 
22 12 12 
10 10 15 
13 15 12 
27 16 16 
20 17 13 

Note Limits of detections 4 picocuries per milliliter. 

Moisture content of tuff 
Percent Moisture by Weight 

Hole Hole Hole Hole Hole Hole Hole Hole 
SA 12A 16A 17A 21A 8B 16B 17B 

0. 2 <0. 1 0. 1 <0. 1 o. 8 5. 0 0. 6 2. 0 
1.1 < . 1 • 3 < • 1 '7 2. 7 .4 1.0 
.9 < • 1 <.1 1. 0 . s 1.3 • 5 • 3 
• 7 • 2 <.1 <.1 <. 1 . s • 4 • 2 
. s • 1 0 1 • 4 <.1 • 7 6 • 3 

lo 4 0 1 <.1 1.2 < 1 • 2 . z • 5 
1.0 • 2. 1.1 

• 6 • 1 .4 
• 6 .8 • 6 
. 9 .4 .4 

1.1 <ol • 3 
.8 • 3 .6 
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Hole 
21B 

15 
24 
23 
20 
33 
24 
25 
1S 
26 
21 
15 
17 

'\ 

Hole 
21B 

1.9 
l.Z 

• 5 
• 5 
.4 
• 1 
• 4 
. z 
• 3 

<ol 
.4 
• 2 



Table z. - Radiochemical 11nalyses of tui! from test hole ZlB. 

Pico.:uries per gram 
DCJ?th Gross Gross 

Description (feet) Alpha Beta 

Unit Zb 
Upper ilsh!low 0-10 6 z 
Reworked Miltcriill 10-15 8 il/ 
Lower Ashflow 15-40 7 a., 

Unit Za 
Upper Ashflow 40-60 7 a/ 

a/ Below limits of detect_ion 1 pCi/ g 
b/ Below limits of detection 0. ooz· pCi/ g 
c/ Below limits of detection Z pCi/g 

254 

23epu 239 Pu 

b/ o.oos 
b/ b/ 
b/ b/ 

b/ b/ 

Microgrilms 
per gram 
Natural 

137 Cs uranium 

c/ o.zo 
C.t . ze 
C.t . Z4 

c/ • 31 
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TO 

FROM 

SUBJECT: 

SYMBOL. : 

L.OS ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY Of' CALif'ORNIA 

LO. ALA ... 08, NEW ""DICO 878-

OFFICE MEMORANDUM 

Morton Smith, CMB-13 
DATE: J 2. ).2. _ l/ 

William D. Purtymun, H-8 :>tc-f' 

LOGS AND CASING SCHEDULE OF HOLES DRILLED FOR HEAT FLOW 
MEASUREMENTS 
H8-MZ390 

The following presents logs and casing schedules of holes drilled 
for heat flow measurements. The holes were cased with Z inch dia
meter plastic tubing. The annular space between the bore wall and 
casing was filled with cutting removed from the holes during drilling 
at Sites 1, Z, 3, and 4. Sand was used for backfill material at Site 5. 

It was impossible to complete the holes to a depth necessary for 
the heat flow measurements due to welded tuff encountered at Sites 6 and 7. 
Sketch map shows general location of the holes. 

SITE 1 - December 71 1971 

Soil, dark brown 
Tuff, light gray 

Thickness 
(feet) 

4 
68 

Depth 
(feet) 

4 
7Z 

Hole bottomed on hard rock, probably latites of Tschicoma 
Formation. Cased with 70 feet of casing which extends z. 0 feet 
above land surface. 

SITE Z -December 10, 1971 

Pumice, dark brown weathered 
Tuff, brown weathered to clay 

34 
18 

34 
sz 

Hole bottomed on hard rock, probably latites of Tschicoma 
Formation. Cased with 49 feet of casing which extends 0. 5 feet above 
land surface. 

·siTE 3 -December 13, 1971 

Pumice, weathered, contain large amounts 
of moisture 6 7 

Tuff, reworked, brown 36 

26-1 
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TO: Morton Smith, CMB-13 

H8-MZ390 

·Z: 

LOS ALAMOS SCIENTIFIC LABORA.TORY 
UNIVERSITY Of' CALif'ORNIA 

LOS ALAMO&, NEW MEXICO 8711•• 

DATE:December ZZ, 1971 

Cased with lOZ feet of casing which extends 0. 5 feet above land 
surface. 

Site 4 -December 15, 1971 

Soil, brown 
Tuff, gray 
Tuff, dark gray dense 

Thickness 
(feet) 

3 
69 
z 

Depth 
(feet) 

3 
7Z 
74 

Hole bottomed into weld tuff. Cased.with 73 feet of casing which 
extends 0. 5 feet above land surface. 

SITE 5 - December 17, 1971 

Tuff, brown, weathered to clay 
Tuff, light gray 
Tuff, dark gray, dense 

71. 
zo 

6 

7Z 
9Z 

. 98 ....,,. 
Hole bottomed into welded tuff. Cased with 95 feet of casing which 

extends 0. 5 feet above land surface. 

SITE 6 -December 16, 1971 

Hole abandoned and filled at a depth of 9 feet in welded tuff. 

SITE 7 - December 16, 1971 

Hole abandoned and filled at a depth of Z4 feet in welded tuff. 

WDP:et 
enc. 1 

cc: Dr. Marshall Reiter, NMMIT (w enc) 
Don Brown, N-7 ( w enc.) 
ISD-5 (Z) (w/o enc.) 
H-8 File 
WDP ~-----. 
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TO 

FROM 

.OS ALAMOS ~.CICrJTif'"IC LADORATORY 
UtUVlff!'iiTY t.Jf- CI'Lit.'l;lP'UA 

LOS ALAMOS. :ltW ME:lCICO 871:; •• 

OFFICE MEMORANDUM 
File DATE: January 7, 1~72 

William D. Purtymun, H-8 i;'J(J 

SUBJECT: GEOLOGY AND HYDROLOGY OF TEST AREA NEAR TA-15 

SYMBOL. : H8-MZ413 

The test area at TA-15 is on a small narrow east-trending mesa 
that is part of the Pajarito Plateau (Fig. 1 ). The surface drainage from 
the n"lesa is to t~e north and south into an unnamed canyon that is a tri
butary to Pajarito Canyon near TA-18. The unnamed canyon and 
Pajarito Canyon contain only intermittent streams, runoff occurring 
during periods of heavy precipitation. Pajarito Canyon is tributary to 
the Rio Grande about 7 miles east of the test area. 

Geology 

The Pajarito Plateau is formed b.y a series of ashflow and ashfall 
of rhyolite tuff of the Bandelier tuff. Underlying the Bandelier is the 
Puye Formation composed of a conglomerate of volcanic debris and 
sediments with possible interbedded basalts and latites. The Puye 
is underlain by the siltstones and sandstones and possible interbedded 
basalts of the Tesuque Formation. The following table gives the estimated 
section of these units underlying the test area based on thickness en
countered in Test Wells DT-SA at TA-49, Test Well 8 near TA-50 and 
Supply Well PM-Z near TA-18. 

Estimated Section 
Altitude of Land Surface 7, 160 feet 

Bandelier Tuff 
Tshirege Member - Nonwelded to welded 
Otowi Member - Nonwelded 
Guaje Member -Lump pumice 
Puye Formation -Volcanic debris and 

sediments with possible interbedded basalt and 

Thickness 
(feet) 

470 
340 

50 

latite 690 
Tesuque Formation - Siltstones and 

sandstones with some interbedded 
basalt 1, ZOO+ 

27-1 

Depth 
(feet) 

470 
810 
860 

1,550 

2,750+ 



TO: File 
HS -112·113 

LC'- I>.L/· MC~:i SCiCrlTIFIC L/,C0RATORY 
Ut•tVCU51TV OF ':ALIF"OIHUA 

L.OS AL.AMO~. ~(YI MCI.ICO 07!:044 

DATE: January 7, 1?7 

A gravity sul"VL!Y indicates a north-:;o11th trcncling trough abu11L l mile~ 

wide undc rlics the test area. TilC trongh i:; !ill eel with about 12, 000 fcc:t tJf 
volcanic and sediments which overlie the Precambrian Cryst;J.llir.c.: RtJcks 
(Fig. 1). 

The north -south trending Pajarito Fault Zone lies about 3 miles west 
of the test area. A minor north-south trending fault lies about 2 miles west 
of the site (Fig. 2). The minor fault down thrown to the east displaces the 
Tshirege Member of the Bandelier tuff about 90 feet. The Pajarito Fault 
Zone is dropped to the east 400 to 500 feet. 

Hydrology 

The depth to the main aquifer (aquifer capable of municipal and in
dustrial water supply) varies from about 1, 200 feet along the western edge 
of the plateau to about 800 feet along the rim of White Rock Canyon. Water 
in the aquifer moves eastward toward the Rio Grande where a part is dis
charged into the river from seeps and springs. Recharge to the aquifer on 
the flanks of the mountains to the west and deep canyons cut into the flanks 
oi the mountains and western part of the plateau. This top of the main 
aquifer lies at a depth of about 1, 150 feet below the surface of the mesa at 
the test area in the volcanic debris and sediments of the Puye Formation. 
Movement of water in the aquifer is toward Supply Well PM-2 which lies 
about 11, 000 feet to the east (Fig. 2). 

Aquifer test of Test Well DT -SA, DT -9, and DT -10 indicated the rate 
of movement of water in the aquifer at about 400 feet per year, thus it would 
t-aKe about 28 years for the water to move from beneath the test area to the 
supply well or about 90 years for the water to move 7 miles from test area 
to the Rio Grande. 

Test Wel:;.s DT-SA, DT-9 and DT-10 at TA-49, test well TW-8, and 
Supply Well PM-2 encountered no water perched in the Bandelier tuff or in 
the Puye Formation above the main aquifer. It is very unlikely that perched 
water occurred in the rocks beneath the test area and the main aquifer. 

Little if any water from precipitation infiltrates into the tuff on the 
mesas where the normal soil cover is undisturbed due to high evaporation 
rates and hydrologic characteristics of the soil as a result there is no re
charge to the main aquifer from the mesas. 

Samples of tuff were collected when hole lSA at the test area was 
drilled. The moisture content of the cuttings was not dcterminccl, but 
visual inspection rejected them for tritium analyses as the moisture 
content was too low (less than 1. 0 per cent by weight) which would make 
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TO: Fih~ 

Ht\-~1.!·113 

3. 

l ALAt.t.r,:; :;.•:lr::::;-;-w;c '-.:·t:r'".-RATCRY 
UNIV&.:il',l rY ..-,,. r_/\L,.:;·,...Jrii'JIA 

L.OS 1\LAMCJ:... NCVI MCY.ICO U7S44 

DATE: J anu;ll·y 7 I I 1)72 

watl.!r vapor rl.!covcry difficult. This <.tlso suggests there is no muvt:m t:nt 
of water into the tuff irom the surface of the mesa. 

Holes t!1at are expended for cxperime::1ts or abandoned and filled should 
be setlled at the surface either with a concrete plug or compacted soil to 
prevent any a1nount of water to move into the tuff and upset the balance i:hat 
now exists. 

No attempt was made to correlate the ashflows penetrated by the hole 
at the test area with similar units mapped at TA-49 to the south. The following 
is a driller log submitted to H-8 after completion of Hole lSA: 

Bandelier Tuff 
Nonwelded to moderately 

welded unit 
Welded tuff 
Nonwelded to moderately 

welded unit 
Welded Tuff 

Construction: 6 foot diameter to 84 feet 
4 foot diameter 84 to 1 ZS feet 

The following are references on file at·H-8: 

Thickness 
(feet) 

Zl 
9 

80 
15 

Depth 
(feet) 

Zl 
30 

110 
lZS 

1. Records of wells~ test holes~ springs and surface-water stations in 
the Los Alamos Area. 

z. Geology of the microseismograph station at S-Site~ Los Alamos County 

3. Development of ground-water supplies on the Pajarito Plateau. 

4. Geology and ground-water resources of the Los Alamos area. 

5. Geology and hydrology of Technical Area 49, Frijoles Mesa, 
. Los Alamos County. 

6. An evaluation of aquifer and well characteristics of municipal well 
field in Los Alamos and Guaje Canyons near Los Alamos. 

7. Distribution of moisture in soil and near-surface tuff on the 
Pajarito Plateau. 

27-3 

WDP:et 
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IN Jll.PLY 

UNIVERSITI" OF CALIFORNIA 
LOS ALAMOS SCI'Z..'\-ITFIC L..a..BORATOR.Y 

(CoNTRAC": W-7«l.5-zNo-36) 

P. 0. &x J 663 
Loe Alamoe, 'S:w Mwco B7.5H 

auu TO: H8-672 November 27, 197 2 

Mr. Fred Swetnam 
District Forest Ranger 
Jemez Springs, New Mexico 87025 

Dear Mr. Swetnam: 

This is in reply to your :.."lquiry of possible conversion 
of Hole C, Section 9, T20N, R3:=:, for use as a stockwell. The 
hole is 750 feet deep and is cased with 4-1/2 inch 0. D. blank 
pipe. 

The drilling contractor, Dan Laughlin, Shannock Drilling 
Company, found the water level at about 350 feet in April 1972. 
At present the water is at a dep:..~·of 328 feet. 'rhis puts the 
saturated section within the Abiquiu Tuff (see attached log). The 
Abiquiu, in part, appears quite ?ermeable. 

The water from the hole did not clear up w:Pen the hole 
was bailed after the casing was :.,stalled. This may be due to 
the water in the Abiquiu Tuff ~:-eating a positive pressure and 
entering the casing .at the botto::l of the hole, thus eroding 
sediments £ron1 the .:Abo. 

The hole could be comp:et.ed as a stoc1.-well by slotting the 
casing in place or removing fro::1 the hole and replacing with 
slotted pipe through the Abiquh: Tuff. The well could then yield 
3 to 5 gpm (gallons per minute j. 

If we can furnish additic:-.al information, please contact us. 

WDP:mb 
cc: lvl. D. Smith, Cl'vlD- 13 
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OFFICE MEMORANDUM 

TO 1 Ed Williams, Q-23 

AL-AMOS SCIENTIFIC LABORATORY 
UNIVI"SITY OF CALIFO"NI.t. 

LOS AI..AMOS, NIW MIXICO 875•• 

CATEI April 13, 1973 

fROM I 
William D. Purtymun, H-8 ... 1~' 

suBJECT: FIELD TEST SITE FOR BASALT MELTING EXPERIMENTS 

SYMBOL ; H8M-73 -38 

Four tentative sites were located with Ed Williams, Q-23, and 
Randy Hanson, H-8, on April 9. They are located: (1} West of Highway 4 
in Canada del Buey; (2) North rim of Water Canyon south of Pajarito Acres; 
(3) in Water Canyon adjacent to Highway 4; and (4) in Ancho Canyon east of 
Highway 4. Verbal description of the sites was presented by Ed to the staff 
of Q-23 and they decided to develop the site in Ancho Canyon for the experi
ment. The Ancho Canyon site was visited with ENG-2 on April 11 to deter
mine ease of access. 

The following presents a general description of the geology of the site. 
Detailed studies should be made later to correlate penetration rates in the 
various basalt flows. 

The site is located at the western outcrop of Unit 2 of the Basaltic 
Rocks of Chino Mesa in Ancho Canyon (see attached map). The basalts were 
extruded from vents in the Cerros Del Rio Volcanic Field which lies to the 
east across the Rio Grande. The basalts extruded from the volcanic field 
flow north, northwest and west across the present course of the Rio Grande. 
Thus, the upper surface of Unit 2 at the site dips gently to the west. The 
dip is about 130 feet per mile based on the western most outcrop and the 
top of the basalt penetrated by TH-7 which lies about 0. 2 mile to the west. 

Unit Z east of the site is discontinuous. A deep canyon was cut into the 
unit prior to the deposition of the Bandelier Tuff. The tuff fills the canyon 
and overlies Unit 2 in Ancho Canyon. 

The section of Unit 2 exposed in Ancho Canyon is in excess of ZOO feet. 
The basalt is not a single flow but a series of flows. The upper 100 feet 
appears massive but is composed of three or four flows. The contact between 
flows is marked by interflow zones of basalt breccias, which may or may not 
be associated with some sediments. 

The uppermost flow at the site ranges from 20 to 30 feet in thickness. 
The contact is marked by a thin zone of breccia in the upper flow and vesic
ular basalt that forms the top part of the underlying flow. 
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To: Ed Williams, Q-23 
H8M-73-38 

-2- April 13, 1973 

The following is a description of Unit 2 taken from R. L. Griggs, 1964, 
U. S. Geol. Water Supply Paper 1753. 

Unit 2 conformably overlying unit 1, forms the main cliffs along 
White Rock Canyon, caps much of Chino Mesa east of the canyon, and 
west of the canyon unit 2 caps a mesa south of White Rock. Unit 2 is 
more than 850 feet thick on Chino Mesa and thins gradually northward 
and wedges out. It consists mainly of flows of basalt and basaltic 
andesite and a few local beds of basaltic tuff and thin sandstone. The 
flows generally are more massive than those of unit 1 and in places, 
individual flows are more than SO feet thick. They range from gray 
to dark gray and generally are lighter in color than those of the under
lying unit. Some specimens contain small phenocrysts of olivine only. 
Some contain phenocryasts of olivine and pyroxene; others contain 
olivine, pyroxene, and plagioclase; and still others, small phenocrysts 
of pyroxene only. The groundmass is composed of plagioclase, clino
pyroxene, and a small amount of magnetite. The groundmass of some 
specimens may contain a small amount of olivine. The plagioclase 
ranges i~ composition from sodic labradorite to calcie andesine. 

If we can be of assistance please feel free to call. 

WDP:et 

cc: Marvin Linke, ENG-2 
A. Giger, Q-23 
J. Neudecker, Q-23 
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Location of Test Site for Basalt Rock Melting Experiment 



TO .Ed Williams, Q-23 

"lS AL.AMOS SCIENTIFIC L.ABORATORY 
UNIVt:RSITY 01' CALII'ORNIA 

L08 ALAM08, Nt:W MltXICO 87S•• 

OFFICE MEMORANDUM 

DATE• May 2, 1973 

FROM •W. D. Purtymun, H-8 

sUBJECT•TEST HOLES AT TA-56 ?J91' 
SYMBOL ·HSM-7360 

Enclosed is sketch map showing location of test holes and thickness 
of overburden overlying the basalt at TA-56. 

It appears that the best location will require removal of overburden. 
In the area that was investigated this would be south of the stream channel 
where the overburden ranges from 4. 5 to 8. 5 feet. Removal would be to 
the northeast. This area would be protected from any flash flooding that 
could occur during the summer. 

The basalt at shallow depths north of the stream would be subject to 
flooding. Cutting• from these holes also contained excessive moisture, 
which indicated some water moving through the alluvium down Ancho 
Canyon. 

If the site south of the stream is developed, overburden removed 
could be used to level the land surface to the northeast for parking and 
a trailer area. To minimize the impact on the environment it would 
be advisable to leave in the two large pines that are plotted on the sketch 
map. 

WDP:et 

Attachment 1 
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GEOHYDROLOGY OF PAJARITO PLATEAU 

WITH REFERENCE TO QUALITY OF WATER - 1949-1972 

By 

William D. Purt:ymun 

., 
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PHYSICAL CHARACTERISTICS 

OF THE BANDELIER TUFF 

The Bandelier Tuff is formed by a series of ash flows and ash falls 

which are described as nonwelded, moderately welded, and welded tuff. 

The nonwelded, moderately welded, and welded tuff grade one into the 

other both vertically and horizontally. 

The upper Tshirege Member is about 250 m thick along the western edge of 

the Pajarito Plateau and thins eastward to less than 15 m. Individual 

moderately welded and welded ash flows in the upper part of the Tshirege 

Member range from 6 to 40 m thick. Some of the uppermost ash flows are 

beveled off by erosion eastward across the plateau. Outliers of tuff 

overlie the Puye formation along Puye Escarpment. Most all ash flows 

thin eastward from the source area (Sierra de los Valles). Nonwelded 

ash flows of the Otowi Member may be as much as 90 m thick near the 

center of the plateau.(l) 

I. Welding 

The welding process of an ash flow tuff begins after emplacement. The 

major factors affecting welding are heat at the time of emplacement, 

amouat of volatiles in the mass, rate of c~oling, and thickness of the 

ash flow.< 2> The degree of welding ranges from incipient stages marked 

by the cohesion of glassy fragments, to complete welding marked by the 

cohesion of the surfaces of glassy fragments accompanied by their 

deformation and the elimination of pore space. 

Zonal variation of welding occurs vertically within individual flows or 

within a series of flows that have cooled as a single unit.(l) Single 

ash flows or series of ash flow that have cooled as a unit may show a 

greater degree of welding near the center than near the upper and lower 

contacts. A series of ash flows that have been emplaced in rapid 

succession may cool as a single unit with the greatest degree of welding 

near the center. 
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Variation of welding occurs horizontally within individual flows with 

greater degree welding near the mountains (the source area). The degree 

of welding becomes less eastward across the plateau. 

The tuffs in the Los Alamos ·area are classified according to the degree 

of welding--i.e., nonvelded, moderately welded, and welded tuffs. 

Welding results in increased cohesion and deformation of the glassy 

fragments in the tuff. Nonvelded tuff has high porosity, only slight 

cohesion of the glassy fragments, and crumbly fracture; moderately 

welded tuff has lesser porosity, moderate cohesion, slight deformation 

of the glassy fragments, and a somewhat brittle fracture; an~ welded 

tuff has lover porosity, good cohesion, a high degree of deformation by 

flattening of glassy fragments, and a brittle fracture.< 4 > 

The degree of welding influences most of the physical characteristics of 

the individual ash-flow tuff units. 

The following shows a large range in porosity in each of the variations 

of tuff indicating that welding is only one of several factors determin

ing porosity. 

Nonvelded tuff 

Moderately welded tuff 

Welded tuff 

Range in porosity 
(percent by volume) 

40 to 60 

30 to 55 

15 to 40 

The surface of exposed tuff (nonvelded to welded) becomes "case 

hardened" as it is exposed to the weather. In this process, due to the 

porosity of the tuff, moisture is absorbed and some minerals are dis

solved. The minerals are returned to the surface by evaporation as the 

tuff dries out where they are precipitated to form a rind. This rind 

forms a protective surface which resist the erosion of the surface by 

wind and water. However, exposed pumice fragments weather out rapidly 

leaving small cavities in tuff surface. 
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II. Density 

The density of nonvelded tuff is lower than in welded tuff. This is due 

to the compaction of the matriz (glass shards and ash) and closer 

arrangement of the quart% and sanidine crystals, and rock fragments in a 

velded tuff. The specific gravity of the tuff matriz averages ~bout 

1.55. The range in bulk density of nonwelded to welded tuff depends on 

the porosity (i.e., the larger a porosity, the smaller the density). 

The folloving table shovs a comparison of the densities of pumice and 

the tuff (nonwelded towelded) with other rock types. 

Rock Type 

Pumice (nonwelded) 

Nonvelded tuff 

Moderately velded tuff 

Welded tuff 

Granite 

Marble 

Sandstone 

Basalt 

III. Bearing Capacities 

Range in d§nsity 
(gm/cm ) 

< 1.0 

1.02-1.52 

1.15-1.84 

1.52-2.16 

2.64-2.76 

2.60-2.84 

2.14-2.36 

2.4 -3.1 

The bearing capacities of a tuff are dependent upon the density of tuff 

(i.e., the greater bearing capacities occur vith the tuff of greater 

density). The density of the tuff is related to velding (i.e., density 

of the tuff increases from nonvelded tuff to welded tuff). 

Data are available on the bearing capacities of the moderately welded 

tuff. The folloving table shovs the relationship of density change to 

the resistance to crushing of a moderately velded tuff. 
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DensitJ 
(gm/ em ) 

1.73 

1.74 

1.77 

4 

1.79 (probably with pumice inclusion) 

1.81 

1.83 

Resistance t~ Crushing 
(kg/m ) 

3.9 X 105 

3.4 X 105 

4.8 X 105 

5.6 X 105 

Rock inclusions of pumice, rhyolite, and latite are found in the tuff. 

The frequency of occurrence of the rock fragments differs in individual 

ash flows and at different locations within the same ash flow. 

The pumice fragments may be as much as 5 em in length and 2 em in 

diameter. The pumice is soft and friable. Pumice fragment inclusion in 

a small sample of the tuff would decrease the bearing capacity as 

failure would most likely occur within the pumice fragment. The 

rhyolite and latite fragments are dark gray, hard, and may be as much as 

five to seven em across. These large rock fragments would add strength 

to the matrix of tuff. 

The following table is a comparison of the bearing capac1t1es of a 

moderately welded tuff (density 1.73 and- 1.82 g/cm3) and miscellaneous 

rock type. The bearing capacity is computed as 1/5 of rupture strength 

of the material. 

Rock Type 
Bearing Ca~acity 

(kg/m ) 

Moderately welded tuff (1.7.3 g/cm3) 4.7 X 104 

Moderately welded tuff (1.82 g/cm3) 1.1 X lOS 

Sandstone 3.4 X lOS 

Limestone 8.4 X lOS 

Marble 1.1 X 106 

Granite 1.4 X 106 
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IV. Thermal Conductivity 

The thermal conductivity of the tuff is inversely related to porosity, 

thus, the thermal conductivity of the nonwelded tuff would be less than 

a welded tuff as more pore space is available for insulation. 

The only data available on the thermal conductivity was made of a 

moderately welded tuff in one area investigated. The following table is 

a comparison of the thermal properties of the tuff and miscellaneous 

rock types. A decrease in thermal conductivity increases the insulating 

value. 

Rock Type 

Moderately welded tuff 

Limestone 

Sandstone 

Marble 

Granite 

V. Mineral Composition 

Range of Thermal Conductivity 

(cal, gm-cm ) 
2 hr x em x oC 

0.38-0.47 

4.9-11 

9.9-20 

17-25 

16-35 

The tuff is rhyolitic in composition and contains small rock fragments 

of rhyolite, latite and devitrified pumice and crystals and crystal 

fragments of sanidine and quartz, in a matrix of glass shards and welded 

ash. Dark minerals are scarce although traces of crystal fragments of 

biotite, hornblende, and pyroxene have been observed.(l) 

Seven samples of a moderately welded tuff were analyzed petrographically 

by C. S. Ross (written communication, July 7, 1960). Ross recalculated 

the proportions of phenocrysts in terms of proportion by weight. The 

results of all seven were similar, one of which is presented here: 
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Pore space 

Phenocrysts 

Sanidine 

Quartz 

Magne~ite 

Pyroxene 

6 

about 30 percent by volume 

about 20 percent by weight 

12 percent by weight 

6 percent by weight 

1 percent by weight 

± 0.5 percent by weight 

The ground mass is typical devitrified welded tuff. The devitrification 

products are very fine grained, but show typical cristobalite feldspar 

structure. Cavities contain radial groups of feldspar and tridymite. 

The rocks contain a few fragments of altered andesite, and some brown 

birefracting clay like material (probably montmorillonite). 

VI. Chemical Composition 

The color of the tuff ranges from very light gray to medium dark gray. 

Some units range from pinkish gray to light pink. Large fragments of 

pumice that appear much darker than the matrix in some units enchance 

the color of the tuff. Moderately welded units are generally lighter in 

color than the welded units. The coloring is inherent in the tuff and 

probably the result of minor changes in the chemical constituents and 

heat of emplacement. 

In general the tuff is composed namely of silica and alumina. The range 

in chemical constituents is shown on the following table. 

Chemical Constituents 

Silica (Si02) 
Alumina (Al 2o3> . 
Ferric oxide (Fe 2o3> 
Ferrous oxide (FeO) 
Magnesium oxide (MgO) 
Calcium oxide (CaO) 
Sodium oxide (Na2o> 
Potassium oxide (K2o> 
Water (H20) 
Titanium oxide (Ti02 ) 
Phosphorous oxide CP205) 
Manganese oxide (MnO) 
Carbon dioxide (C02) 
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Range 
(in percent) 

72.0-78.2 
11.2-13.8 
1.1-2.1 
.21-.75 
.02-.33 
.26-1.17 
3.5-4.5 
4.2-4.7 
.15-2.8 
.10-.32 
.10-.07 
.oo-.98 

<.05 
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VII. Joints 

Joints and joint systems are prominent in the Tshirege Member. The 

joints divide the rocks into polygonal blocks, many of which are pris

matic or columnar. 

The joints can be classified into two groups, master joints and minor 

joints. The term "mascer joint" signifies those joints that are 

numerically predominant, are most persistent in length, and pass through 

several groups of beds.<S) 

The master· joints can be traced vertically across two or more units of 

the Tshirege Member. They are vertical or near vertical, dipping more 

than so•. The overall vertical trends of the individual master joints 

are relatively straight; however, they curve slightly through individual 

units and upon entering a unit of different degree of welding, may be 

deflected slightly. 

The minor joints dip at angles from about 40• to so• and in most 

instances, intersect the master joints. These joints are not as 

persistent as master joints. 

Master joint systems in Mortandad Canyon display orientation differences 

of about 60•.< 6 > Joint systems mapped at Mesita del Buey also indicate 

orientation differences of 60•.< 7> The angular differences between 

these joint systems suggest that these sets are conjugate tension joints 

caused by shrinkage during cooling of the rocks. 
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HYDROLOGICAL CHARACTERISTS 

OF THE BANDELIER TUFF 

The natural moisture content of the tuff forming the mesas between the 

eastward-trending canyons is generally less than five percent of 

volume. Thus, movement of moisture is under unsaturated conditions. 

The low moisture content of the tuff is caused by the protective cap of 

clay soil derived by weathering of the tuff near the surface and low 

rainfall and high evaportranspiration. The hydrologic characterists of __,

the tuff depend largely upon the degree of welding of the individual ash 

flows. 

I. Hydrologic Effects of Soil 

The surfaces of the finger-like mesas which form the Pajarito Plateau 

are covered by a clayey ~oil derived by weathering of the underlying 

tuff of the Tshirege Member. The soil is thickest near the axes of the 

mesas and thins toward the edges where the tuff is exposed. Thick 

sections of soil have also developed along slow draining arroyos cut 

into the surfaces of mesas and in relatively flat areas where water 

collects and stands, allowing some infiltration into the tuff. The 

greatest known thickness of soil is at Frijoles Mesa where 2.7 m was 

logged in a shallow test hole located in a relatively flat area. 

Petrographic examination of the soil derived from the Tshirege Member 

wa_s made by Staritzky of the Los Alamos Scientific Laboratory. <1> He 

found that the size distribution of the "sand" fraction (areater than 50 

microns in diameter) varied between 15 and 38 percent, the "silt" 

fraction (2 to 50 microns in diameter) varied between 58 and 73 percent, 

and the "clay fraction" (less than 2 microns in diameter) varied between 

4 and 12 percent. Hineraloaically, the principal constituents of the 

soil were quartz and feldspar, and the most important secondary consti

tuents are the clay minerals, montmorillonite and illite. Montmoril

lonite is know to have the highest base-exchange capacity (85 to 100 

millequivalents per 100 arams) and illite the next highest (25 to 30 

millequivalents per 100 grams) among the clay minerals. 
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A study of the natural distribution of moisture in soil and in near 

surface tuff was made at Frijoles Mesa during a 2-year period. The 

moisture content in the soil cover, including the transition zone from 

the soil to weathered tuff, varied according to prevailing weather 

conditions. The moisture content was highest in March and April as the 

result of late winter snows and thawing and was generally lowest in the 

months of August through October owing to high evapotranspiration 

rates. Water from precipitation rarely infiltrated through the 

undisturbed soil cover into the underlying tuff and only in an extremely 

low moisture range (less than 5 percent moisture by volume) within the 

upper 1m of the tuff.< 2 ) 

The upper two units of moderately welded tuff (thickness about 36.5 m) 

at Frijoles Mesa blow air through open joints in response to a declining 

atmospheric pressure; therefore, the soil cover, which prevents most of 

the precipitation from infiltrating into the underlying tuff, also 

impedes the exchange of air from the atmosphere to the tuff.(3) 

II. Hydrologic Characteristics of Nonwelded, Moderately Welded and 
Welded Tuff 

The hydrologic characteristics of tuff related to porosity, specific 

yield, specific retention, pore size distribution and hydrologic 

conductivity were determined of in six units of the Tshirege Member at 

Frijoles Mesa. These hydrologic characteristics were determined in the 

laboratory under saturated conditions. As saturated conditions rarely 

occur in the tuff, these-parameters may be of only general interest. 

The porosity of the tuff at Frijoles Mesa ranged from 19 to 54 percent 

by volume; the lowest porosities are in the welded tuffs. Specific 

yield and specific retention decrease with a decrease in porosity. 

Specific yield is greater than specific retention in a nonwelded tuff 

(high porosity); however, as the porosity decreases the difference 

becomes smaller and low porosity specific retention in a welded tuff may 

be greater than specific yield. 
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The relationship of porosity to pore size depends on the degree of 

welding, thickness of the flow, and position in the flow. The larger 

pore sizes and greater porosities are near the top of the flow and 

decrease vertically through the flow. This is due to the larger pores 

formed by escaping gases near the top and compaction and baking of the 

middle and lower portion of the flow as it cools. 

The hydrologic conductivity is indirectly related to porosity depending 

upon pore s1ze and the degree of interconnection of the pores. The per

meability of the tuff matrix decreases with depth for the same reasons 

that the porosity decreases. 

Hydrologic characteristics of the Tshirege Member of the Bandelier Tuff, 

as determined in the laboratory are shown in the following table. 

Depth 
below 

surface 
Unit of mesa 

(m) 

6 o- 19.5 

5 19.5- 20.1 

4 20.1- 41.1 

3 41.1- 53.3 

2 53.3- 83.5 

18 83.5-152.7 

Hydrologic Characteristics of 
the Tshirege Member at 

Frijoles Mesa 

Hydrologic Characteristics 

Degree of Specific 
welding Porosity yield 

(2ercent) <2ercent) 

Moderate 38-54 18-34 

None (sand) 

Moderate 33-54 11-43 

Nonwelded 48 34 

Welded 19-37 .6-26 

Nonwelded 

III. Movement of Water 

Range of 
Specific Hydrologic 
retention Conductivity 
(Eercent) (m/dai) 

16-27 0.004-0.25 

1.4-2.4 

12-22 0.012-0.53 

14 • 0.9 

11-21 0.003-0.08 

• 50-2.1 

The Tshirege Member is dry beneath the surfaces of the finger-like 

mesas. The moisture content of the tuff generally is less than 5 
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percent by volume, even though the specific retention ranges from 11 to 

27 percent. Beneath the canyons which contain perennial or intermi~tent 

streams, the moisture content of the tuff may be as much as 60 percent 

by volume; however, the water movement through the tuff is as unsatur

ated flow. Test holes drilled through alluvium and into the tuff in 

Water and Hortandad Canyons penetrated thick sections {up to 55 m) of 

wet tuff (up to 60 percent moisture by volume); however, no free water 

moved into the test holes. 

Instruments were used to measure moisture content of the bore wall in 

holes constructed in_the tuff beneath the stream channel in upper 

Mortandad Canyon. These holes contained no free water, although the 

welded tuff beneath the stream contained as much as 25 percent moisture 

by volume. Specifically constructed moisture access holes in the tuff 

underlying water perched in the alluvium in lower Mortandad Canyon had 

moisture contents of the tuff as much as 45 percent by volume but the 

rock yielded no free water. The welded and nonwelded tuff in the canyon 

are transmitting water (high moisture content) downward by gravity into 

the tuff by unsaturated flow. There is some lateral ~ovement by capil

larity. 

The water in the tuff moves as unsaturated flow. The majority of the 

pores are of capillary size. The energy relationship with moisture 

content of a moderately welded tuff was determined by Abrahams< 4 > (Fig. 

1). The saturated moisture content of the tuff was about 41 percent by 

volume. When moisture contents are below 4 percent there is no movement 

of water; from 4 to 8 percent moisture is redistributed by diffusion; 

from 8 to 23 percent distribution is by gravity and capillarity, and 

above 23 percent the movement is by drainage from gravity. 

A study of the movement of water through the tuff was made at Hesita del 

Buey by adding water to an infiltration pit. The amount of water added 

was equivalent to 110 years of precipitation on the Pajarito Plateau. 

The movement of water from an infiltration pit was monitored by a series 
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of moisture access tubes set in the tuff and a neutron-scattering 

moisture probe and scaler. The average infiltration rate from a 1m2 pi~ 

under a constant head of 23 em of water averaged about 0.34 m/day for a 

period of about 160 days. The wetted front moving into the tuff was 

sharpest during the first part of the test. After about 2 montns of 

infil~ration moisture had moved downward more than 4.5 m; moisture 

content ranged as follows: 35 percent by volume at 0.6 m below the pit, 

30 percent at 0.9 m, 25 percent at 4 m, and 20 percent at 4.6 m. 

IV. Hydrologic Effects of Welding 

The uppermost ash flow at Frijoles Mesa exhibits zonal variations of 

welding in a single cooling unit which causes vertical changes in 

porosity. The moderately welded flow )s about 24 m thick near the 

center of the mesa. The greatest porosities are in the upper and basal 

parts of the flow. Lesser porosities (zone of denser welding) are in 

the lower one-third of the flow, and pore size decreases with increased 

depth. The following table presents the hydrologic characteristics at 

different intervals- in a single ash flow tuff. 

Height 
above base 
of flow 

(m) 

17.9 

14.3 

14.3 

12.2 

8.8 

6.7 

6.1 

5.8 

3.6 

0.3 

0.3 

Hydrologic Characteristics of an Ash-Flow Tuff at 
Frijoles Mesa 

Specific Specific 
Porosity yield retention 
(percent) (percent) (percent) 

54 35 19 

50 34 16 

54 ~ 38 16 

51 34 17 

49 28 21 

41 24 17 

47 27 20 

42 23 19 

38 -~ 18 20 

51 33 18 

49 24 25 

31-13 

Hydrologic 
Conductivity 

{m/day) 

vert. horiz. 

10.082 

0.12 0.12 

0.25 0.21 

0.16 0.16 

0.041 

0.004 0.082 

0.082 0.082 

0.041 0.033 

0.037 0.041 

0.041 

0.037 0.082 

Pore Size 
distribution 
(percent of 
porosity) 

>.01 mm 

39 

26 

20 

20 

15 

17 

20 

<.01 nun 

61 

74 

80 

80 

85 

83 

80 
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A decrease in porosity in an ash flov tuff results in a decrease in 

specific yield and as the specific yield decreases, the specific 

retention increases proportionately (Fig. 2). The hydrologic conduc

tivity is related to pore size and pore-size distribution rather than 

porosity. The permeability of the tuff matrix decreases at increased 

depth with a general decrease in the percentage of pore sizes greater 

than 0.1 mm. 

Variations in vertical and horizontal permeability in the lower one 

third of the f1ov may be due to movement and compaction of the ash flow 

as it cooled. Movement of flov as it cools could result in elongation 

of the pores in a horizontal plane, and the greatest permeability 

probably is in this direction. Three of the five horizontal hydrologic 

conductivities in the lower one third of the flov are greater than the 

vertical conductivities; however, the conductivity measurements were 

taken in random directions and no attempt was made at orientation to the 

probable direction of movement of the flov. 

V. Hydrologic Effects of Joints and Contacts 

Joints and the fractures in the tuff are capable of transmitting 

fluid. The interconnection of the joint system is an important aspect 

of the hydrologic regime. 

Joints in moderately welded to welded tuff of the Tshirege Member range 

from closed to open. Locally the amount of opening is as much a 5 em; 

however, the majority of joints are open less than 1 em. All joints 

terminating at the base of the soil zone, which covers the surfaces of 

the mesas, are filled with a light-brovn clay. The depth of clay fill

ing variet from 0.9 to 1.2 m belov the soil zone at Mesita del Buey and 

Frijoles Mesa. The joint openings are plated with clay to depths of 

21 m at Frijoles Mesa. Some of the joints are filled or plated vith a 

light-gr~y clay. The light-gray clay is derived from weathering of the 

tuff and is composed of minerals leached from the tuff by vater. This 

clay vas precipitated along the joint openings prior to the development 
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of moisture access tubes set in the tuff and a neutron-scattering 

moisture probe and scaler. The average infiltration rate from a 1m2 pit 

under a constant head of 23 em of water averaged about 0.34 m/day for a 

period of about 160 days. The wetted front moving into the tuff was 

sharpest during the first part of the test. After about 2 montns of 

infiltration moisture had moved downward more than 4.5 m; moisture 

content ranged as follows: 35 percent by volume at 0.6 m below the pit, 

30 percent at 0.9 m, 25 percent at 4 m, and 20 percent at 4.6 m. 

IV. Hydrologic Effects of Welding 

The uppermost ash flow at Frijoles Mesa exhibits zonal variations of 

welding in a single cooling unit which causes vertical changes in 

porosity. The moderately welded flow is about 24 m thick near the 

center of the mesa. The greatest porosities are in the upper and basal 

parts of the flow. Lesser porosities (zone of denser welding) are in 

the lower one-third of the flow, and pore size decreases with increased 

depth. The following table presents the hydrologic characteristics at 

different intervals· in a single ash flow tuff. 

Height 
above base 
of flow 

(m) 

17.9 

14.3 

14.3 

12.2 

8.8 

6.7 

6.1 

5.8 

3.6 

0.3 

0.3 

Hydrologic Characteristics of an Ash-Flow Tuff at 
Frijoles Mesa 

Specific Specific 
Porosity yield retention 
(percent) (percent) (percent) 

54 35 19 

so 34 16 

54 ~ 38 16 

51 34 17 

49 28 2l 

41 24 17 

47 27 20 

42 23 19 

38 -~ 18 20 

51 33 18 

49 24 25 

31-13 

Hydrologic 
Conductivity 

(m/day) 

vert. horiz. 

10.082 

0.12 0.12 

0.25 0.21 

0.16 0.16 

0.041 

0.004 0.082 

0.082 0.082 

0.041 0.033 

0.037 0.041 

0.041 

0.037 0.082 

Pore Size 
distribution 
(percent of 
porosity) 

>.01 mm 

39 

26 

20 

20 

15 

17 

20 

<.01 rnm 

61 

74 

80 

80 

85 

83 

80 
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A decrease in porosity in an ash flov tuff results in a decrease in 

specific yield and as the specific yield decreases, the specific 

retention increases proportionately (Fig. 2). The hydrologic conduc

tivity is related to pore size and pore-size distribution rather than 

porosity. The permeability of the tuff matrix decreases at increased 

depth vith a general decrease in the percentage of pore sizes greater 

than 0.1 mm. 

Variations in vertical and horizontal permeability in the lower one 

third of the flov uy be due to movement and compaction of the a.sh flow 

as it cooled. Movement of flow as it cools could result in elongation 

of the pores in a horizontal plane, and the greatest permeability 

probably is in this direction. Three of the five horizontal hydrologic 

conductivities in the lower one third of the flov are greater than the 

vertical conductivities; however, the conductivity measurements vere 

taken in random directions and no attempt was made at orientation to the 

probable direction of movement of the flov. 

v. Hydrologic Effects of Joints and Contacts 

Joints and the fractures in the tuff are capable of transmitting 

fluid. The interconnection of the joint system is an important aspect 

of the hydrologic regime. 

Joints in moderately welded to welded tuff of the Tshirege Member range 

from closed to open. Locally the amount of opening is as much a 5 em; 

however, the majority of joints are open less than 1 em. All joints 

terminatina at the base of the soil zone, which covers the surfaces of 

the mesas, are filled with a light-brown clay. The depth of clay fill

ing variet from 0.9 to 1.2 m belov the soil zone at Mesita del Buey and 

Frijoles Mesa. The joint openings are plated with clay to depths of 

21 m at Frijoles Mesa. Some of the joints are filled or plated with a 

light-gray clay. The light-gray clay is derived from weathering of the 

tuff and is composed of minerals leached from the tuff by vater. This 

clay vat precipitated along the joint openings prior to the development 
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of the soil &one. The joints are interconnected and master joints 

transect one or more flows. Joints are more numerous and open in ash 

flows of moderately welded to welded tuffs than in nonwelded tuff. 

Joints in the moderately welded to welded tuffs will transmit depending 

upon availability of large volumes of water and the amount of opening 

and the degree of interconnection between different joint systems. More 

than 15,000 m3 of drilling fluid was lost while drilling 300 m of 

Bandelier Tuff at Frijoles Mesa. Most of the loss was in the upper 

150 m in the Tshirege Member which here consist of moderately welded to 

welded tuff in which open joints are numerous. During grouting of a 

casing in a large diameter hole at Frijoles Mesa (a 76 em dia., 15.2 m 

depth casing filled with water to prevent collapse), the bottom seal in 

the casing ruptured and the water from within the casing drained into 

the formation within 3 hours. The number and orientation of joints in 

the hole were determined before the casing was installed. A joint near 

the bottom was open 1 to 3 em for about 1.2 m. The 6.9 m3 of water 

moved into the joint and downward into the joint systems of the under

lying flow. Observation of another large-diameter hole 15.2 deep and 

located 7.6 m to the north failed to disclose a trace of the water. 

The experiment at Mesita del Suey indicated that water from the infil

tration pit (42 m3 of water equivalent of 110 years of precipitation on 

the Pajarito Plateau) moved downward through a moderately welded tuff 

into a pumice zone which is more porous and permeable. Movement in the 

pumiceous zone was lateral. Infiltration into a moderately welded tuff 

underlying the pumice zone was from near the center of the saturated 

area in the pumiceous lense. The moisture content of the upper 

moderately welded tuff was much lower than the underlying pumiceous 

zone, which indicates that specific retention of the pumice zone is 

greater. 

Vertical infiltration through the Tshirege Member would be affected by 

zonal variations of welding as well as by horizontal contacts between 

flows. 
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Vertical changes in hydrologic conductivity caused by contacts between 

flows tend to perch infiltrating water. In the stream channel 1n 

Mortandad Canyon, water is returned to the surface from underflpw in the 

alluvium and in a moderately welded tuff at the contact with a nonwelded 

tuff. 

Industrial wastes discharged into surface water in Acid Canyon move into 

the joints and tuff of the Tshirege Member, are perched on the top of 

the Otowi Member, and then move laterally along the contact into a seep 

area at the junction of Acid and Pueblo Canyons. 

Results of an infiltration experiment in the soil near TA-50 indicated 

that precipitation that is not removed by surface drainage infiltrates 

into the soil on the mesas of the Pajarito Plateau; however, the down

ward movement of this water is impeded or stopped by the dense transi

tion zone between the soil and tuff and the water is returned to the 

atmosphere by evapotranspiration.< 2> During this experiment, the amount 

of water added to the soil was equivalent to 50 years of precipitation 

on the Pajarito Plateau. 
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LC. ,LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOHNIA 

LOS AL,,MOS. I~LV "'EJI.ICO 137~.&4 
TELEPHONE: 

OFFICE MEMORANDUM 

TO Margaret Ann Rogers, H-8 DATE: December 12, 197 3 

FROM . Bill Purtymun and Linda Trocki, H-8 

sUBJECT: PERCENT MOISTURE BY WEIGHT FROM AUGER HOLES IN PIT #7, Area G 

SYMBOL: H8-73-MZ96 

9-17-73 9-Z0-73 9-18-73 9-20-73 
Depth Hole #1 Hole 14 Hole fz Hole ff3 ---- ----
0-5' • 7 5. 5 l.Z 1.0 

5-10 1 .4 • 5 • 6 • 5 

10-15' • 7 • 1 • 3 . 6 

15-ZO' .9 • 4 • 3 z. 1 

ZO-Z5' • 7 • 3 . z z. 4 

ZS-30' • 7 • 4 • 4 . 3 

30-3 5' • 7 . 3 . z • 3 

35-401 • 3 • 4 • 5 . 5 

40-45' • 3 z. 0 • 3 • 5 

45-50' • 9 • 5 • 3 . 5 

50-55' l.Z 

55-601 z. 3 

60-65' z. 0 

65-70' • 9 

70-75 1 1.7 

75-80 1 • 7 

80-85' 1.4 

85-95' 1.7 

95-1 07' 3. 0 

107-117' z.s 
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Tab!\! 2. - naciiochemic;:!.l an::.ly:;cs oi tuff fnJm t.:::;~ hol..: ZlB. 

Pico.::u::-ics per gram 
D..:p;:h 

(feet) Alpha I3ct;:!. 2 :,,_ ?u 2 :;~ Pu 137 Cs 

Unit Zb 
Upper ;u;hfl0w 0-10 6 2 
Ih~w0rkcd l\·Iatcrial 10-15 8 <L/ 
Lower A:;hf10w 15-40 7 ;:;; 

Unit Za 
Upper Ashflow 40-oo 7 a/ 

a/ Below limits of detection 1 pCi/ g 
b/ Belo\v limits of detection 0. 002 pCi/ g 
c/ Below limits of detection 2 pCi/ g 

32-2 

b/ 0.005 c/ 
b/ b/ "C! 
b/ b/ C.t -

o/ b/ c/ 

; .. :ic r~6rL!.::--. 

0. 20 
. z;~ 
.24 
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TO 

2/il .· ( . 
I 

(: 

Lf \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMO~. NEW MEXICO 87!144 
TELEPHONE: 

OFFICE MEMORANDUM 

Merlin Wheeler, H-8 DATE: February 7, 1974 

FROM William D. Purtymun, H-8 

suBJECT: MOISTURE CONTENTS.OF CUTTINGS FROM AUGER HOLES IN PITS 7, 8 
AND 24, AREA G. 

SYMBOL: H8-74-M64 

Attached is memo H8-73-M296 with the results of data from four 
test holes in Pit 7. The following table presents data from Pit 24. 
Moisture contents are in percent by weight. Also attached is a sketch 
map of locations. 

Depth 
(feet) 

0-5 
5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-52 

Pit 24 

Hole 1 

o. 9 
1.1 
o. 8 
1.0 
0. 3 
0. 3 
0.5 
0.6 
3. 2 
3.4 

Hole 2 Hole 3 

2.4 0. 1 
2.3 1.9 
4.2 0. 2 
0.6 0.3 
0. 5 0. 5 
0.5 0.3 
0. 1 0. 3 
.0. 3 0.5 
0. 3 1.3 
0.6 1.2 

Test holes in Pits 7 and 24 were logged at 2 foot interva·ls with the 
neutron moisture sonde for background information. The moisture 
content of the tuff was below limits of the calibration curve which is 
"- 5 percent moisture by volume. My calculations indicate that in the 
low range of"- 5 to 10 percent by volume the moisture will be redistri
buted by diffusion. Above "- 10 percent distribution would be by dif
fusion and capillary with some ef! ect of gravity. 

As yet I don't have a profile showing bottom elevations of Pits 7 
and 24 for correlation purposes; however, drilling breaks were in
dicated at 15 to 17 feet in Pit 7 and at 19 - 24 feet in Pit 24 which are 
about the contacts of Unit 2b and Unit 2a. A second drilling break 
occurred "' 50±5 feet in both pits. The second contact is between 
Unit 2a and Unit lb and is shown by a slight increase in moisture con
tents in Hole 1 (Pit 7), and Holes 1 and 3 (Pit 24) indicating a change 
in the hydrologic characteristic of the two ashflow units. 
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To: Merlin Wheeler -2- February 7, 1974 

The increase in moisture content of the tuff as the result of water 
pending in a pit left open over a period o~ years is shown in the data 
from holes drilled in Pi1 8 in January 1974. Pit 8 was constructed in 
the summer of 1971. Background data (Memo HS-M2371 attached) in
dicated that the moisture content of cutting from Hole SA drilled in 
August 1971 ranged from 0. 2 to 1. 4 percent by weight. The moisture 
content of the tuff in cuttings from the three holes drilled in January 1974 
ranged from 1. 6 to 9. 8 percent by weight. 

The following table presents the moisture content (in percent by weight) 
of cuttings from three test holes drilled in January 1974 in the floor of 
Pit 8. 

Pit 8 
Depth 
(feet) Hole 1 Hole 2 

0-5 8.7 
5-10 9.3 
10-15 8.6 
15-20 7. 5 
20-25 6. 0 
25-30 2. 8 
30-35 z. 5 
35-40 3.4 
40-45 3. 6 
45-50 3. 9 

Note: Hole 1 North Side of Drums - East 
Hole 2 North Side of Drums -West 
Hole 3 South Side of Drums 
Ref- Memo H-8-WM-90 

8.5 
9.8 
8. 2 
4. 1 
4. 0 
1.9 
1.6 
z. 4 
3. 5 
3. 9 

Hole 3 

8.2 
7. 1 
8. 1 
8. 1 
5. 2 
z. 5 
z. z 
2. 3 
3. 1 
3.7 

Background data related to r:adioactivity in cuttings from select 
test holes in Pits 7 and 24 are being tabulated. Trust this is the infor
mation you wanted. 

WDP:ET 

Attachments 3 

CY: J. A. Mohrbacker, H-8, MS-737 
Keith Schiager, H-8, MS-490 
Margaret Ann Rogers, H-8, MS-522 
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TO 

F"ROM 

SUBJECT 

SYMBOL 

L( LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFCGNIA 

LOS ALAMOS, NEW MEXICC 87S41 

OFFICE MEMORANDUM 
J. t>bhrbacher, H- 8 DATE: February 13, 1974 

M. Wheeler, H-8 ~ 

H)ISTIJRE A.\'D TRITIIDI CO~CEJ\JRATIO:"\S IN FILL ~lATERIAL, AREA G, TA-54 

HS-l\'N-112 

Abstract 

Soil samples were collected from the fill moterial overlying Pit No. 1 
and Pit No. 2, Area G, to depths of 3.8 metres. ~bisture contents varied 
betKeen 3 and 13~ but generally shmved a similar trend with depth at 
all sample points. Penetration of annual precipitation appears to occur 
to depths of two to three metres. The moisture contents were above those 
observed in undisturbed tuff, and below those occurring in natural soils. 
Further field investigations will be required to detennine actual moisture 
movement rates. 

Tritium concentrations were significantly higher than normal back
ground. Concentration gradients indicate that tritium is diffusing 
toh·ards and perhaps out of the soil surface. No atmospheric sampling 
data is available concerning the quantities of tritium in the air above 
this site. 

Sampling Procedures 

In early December, 1973, samples were collected of the cover material 
on Pits 1 & 2, Area G, TA-54. Material was collected by two 1nethods; 
holes were drilled using a four- inch power auger, and samples of the 
material brought to the surface were collected at regular depth intervals; 
a split-spoon sampler was driven into the material h~th an impact hammer, 
returned to the surface, arid the samples removed from the sampler. 

The samples were analyzed. for moisture content using standard gravi
metric techniques. Moisture samples \vere removed from the soil by heat distil
lation and analyzed for tritium content. Selected samples l\'ill be analy:ed for 
pl tonium, cesium, and strontium. A s~rrmary of the resultant data is summarized 
in Table 1. The technique used in collecting the samples is indicated in the 
table. A sketch map of the location of the sample holes is presented as Fig. 1. 

The various sample holes are of varying depths, primarily reflecting 
thickness of cover material in the various locations. Great ~are was 
taken to cease penetration at the first indication that waste material 
was being encountered. A thorough monitoring of the samples and sampling 
equipment performed by an H-1 monitor, indi.cated no detectable contamination. 

After the drilling was completed, th~ holes were backfilled a short 
distance, and a 2-inch plastic pipe placed in the hole. The hole was 
backfilled around the pipe, anc.l the pipe was capped. These cnsings will 
be used as access tubes for a neutron moisture meter to provide further 
monitoring of moisture movement in the fill material. 
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TO: J. ~1ohrbacher .:z 

LOS ALAMOS SCIENTIF'IC LABORATORY 
UNIVE"""'TY OF CALIFORNIA 

'& ALAMOS. NEW MEXICO 87544 

DATE: February 13, 1974 

Three additional sets of holes have been drilled in tuff material 
underlying disposal pits \vhich were not in full senrice. 1 Samples were 
collected using the power auger described above, and analyzed for moisture 
content. A summ3ry of data from selected holes in Pits 7, 8, and 24 is 
presented in Table 2. Analysis for tritium was not performed. However, 
data from field investigations in 1971 indicated that background tritium 
concentrations in undisturbed tuff are on the order of 10-20 pice-curies/ 
millilitre. 2 

Discussion 

The fill material on Pit No. 1 and Pit No. 2 appears to have been 
undisturbed since covering was completed in April 1961 and July 1963, 
respectively. This lack of disturbance is indicated by the presence 
of mature specimens of Chrysotharnnus larrihowardi (rabbitbrush) in the 
vicinity of the sample holes. This p ant spec1es requires ten to twenty 
years to reach adult size. 

In general, a peak in the water content was located at one to two 
metres depth. Below this interval moisture contents decreased with 
depth, and then at depths of about three metres remained some~hat constant 
with depth. This indicates that moisture penetration by precipitation 
is confined primarily to the upper 2 to 3 metres of mnt.eriRl. PPnPt-r:Jt-;n"!: 

below ihat depth may occur during years of tmusually high precipitation, 
and from slow redistribution of near-surface moisture. 

Moisture contents were well below field capacity values (estimated 
as 15-20% for this material) indicating that moisture movement is primarily 
caused by capillary forces. No actual movement rates can be inferred from 
this data without additional field measurements. The variation in moisture 
contents observed between the fill on Pit No. 1 and that on Pit No. 2 may 
be due either to variations in soil conductivity or differences in 
surface slopes. Further work is planned to substantiate this. 

It is interesting to compare the moisture content of the fill material 
with that of the tuff beneath disposal Pits 7, 8, and 24. Pits 7 and 24 
were constructed in the fall of 1973, and the bottoms had been eA~osed 
to precipitation for only a fe\v months when the moisture samples were 
collected. The moisture contents are similar to, or lower ti1an those 
recorded in other, undisturbed portions of the tuf£. 3 Pit No. 8 was 
constructed in August 1971, and was thus eA~osed to precipitation for 
more than two years. Water is known to have accumulated in the bottom of 
the pit on at least one occasion (September, 1973) ... This increased 
moisture input is reflected in the higher moisture contents observed 
beneath Pit No. 8, compared with Pits 7 and 24. 

No firm comparison can be marle between the moisture transmitting 
capacity of the fill material (crushed tuff) and the undisturbed tuff. 
However, the similarity of the moisture regime beneath Pit No. 8 and that 
in the fill material indicates that the transmission capabilities of the 
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TO: J. Mohrbacher -l 

L.OS AL.A1.1 1')5 SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.'IS ALAMOS, NEW MEXICO 87!! •• 

DATE: February 13, 1974 

two materials are in the same range of values. Generally speaking, both 
material can be characterized as "poor conductors" of moisture. For 
comparison, moisture contents of undisturbed natural soils range up to 
20% by weight at depths of one to two metres. 3 

The recorded tritium concentrations are of considerable interest. 
Environmental monitoring in the Los Alamos area indicates that background 
tTitium concentrations are in the range of 10-20 pico-curies/millilitre, 2

'
5 

for both soils and near surface tuff. The tritium concentrations observed 
in the fill on Pit No. 1 are more than three orders of magnitude higher 
than this. A search of disposal records for that pit did not reveal any 
single item that would appear to be a source of the tritium. Several 
entries recorded the disposal of 50-100 curie quantities of tritium, 
but none were in the near vicinity of the moisture sample holes. The 
significant concentration gradient towards the surface, indicates that 
tritium is diffusing towards, and perhaps out of the ground surface. 
Additional monitoring ~ill be necessary to determine the actual 
quantities of tritium entering the atmosphere or vegetation at this site. 

Conclusion 

Moisture sampling data indicates that precipitation is penetrating 
to a depth of one to two metres in the fill material. The material appears 
to have about the same moisture transmission capacity as undisturbed tuff, 
both materials being lower than natural soils in the area. 

Unusually high tritium concentrations were observed in the fill on 
Pit No. 1, but cannot be attributed to any specific source. Tritium 
appears to be migrating towards the ground surface. 

l-1LW:jb 

cc: L. Johnson, H-8 
W. Purtymun, H-8 
M. A. Rogers, H-8 
K. Schiager, H-8 
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Table 1. Data Summary, ~loisture Samples, Area G. Auger Holes in Fill Material Co\•ering Pi· 

Depth ~loisture 
Inten·al Content Tritium Content 

Hole No. m. % by wt. pCi/ml \\'ater Location 

G-1 0-0.7 10.1 4 246 s. \\'. End Pit No. 1 
(Split 
spoon) 0.7-1.5 13.1 14 823 

1.5-2.3 10.1 38 207 

2.3-3.1 8.2 57 850 

3.1-3.5 8.3 102 042 

G-2 0-0.8 9.5 7 280 s.w. End, Pit No. 1 
(Auger) 

0.8-1.5 11.7 6977 

1.5-2.3 11.4 19 557 

2.3-3.1 7.5 130 426 

3.1-3.8 7.0 297 271 

G-3 0-0.8 3.3 685 N.W. End, Pit No. 2 
(Split 
spoon) 0.8-1.5 4.8 698 

1.5-2.0 4.8 835 

G-3A 0-0.9 
(Auger) 

3.3 645 N.W. End, Pit No. 2 

0. 9-1.5 5.7 841 

1.5-2.3 4.7 908 

2.3-3.1 5.0 935 

G-4 0-0.8 
(Auger) 

5.0 157 S.W. End, Pit No. 2 

0.8-1.2 3.9 443 
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Table 2. Moisture Content of Tuff, Area G 

Mbisture Content, Percent by Weight 

Depth Pit 24 Pit 7 Pit 8 
(metres) Hole 1 Hole 2 Hole 1 Hole 2 Hole 1 Hole 2 

0-1.5 0.9 2.4 0.7 1.2 8.7 8.5 

1.5-3 1.1 2.3 0.4 0.6 9.3 9.8 

3-4.5 0.8 4.2 0.7 0.3 8.6 8.2 

4.5-6 1.0 0.6 0.9 0.3 7.5 4.1 

6-7.5 0.~ 0.5 0.7 0.2 6.0 4.0 

7.5-9 0.3 0.5 0.7 0.4 2.8 1.9 

9-10.5 0.5 0.1 0.7 0.2 2.5 1.6 

10.5-12 0.6 0.3 0.3 0.5 3.4 2.4 

12-13/5 3/2 0.3 0.3 0.3 3.6 3.5 

13.5-15 3.4 0.6 0.9 0.3 3.9 3.9 
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OFFICE MEMORANDUM 

TO :John Finley, ENG-DO 

ALAMOS SCIENTIFIC LABORATORY 
UNI\I[RSITY OF CALIFORNIA 

LOS ALAMOS. N[W M[XICO e7e•• 
TELEPHONE: 

CATE: March 19, 1974 

FROM : William D. Purtymun, H-8 rr 
SUBJECT: TEST HOLES AT BLDG. TA-16 

SYMBOL: HS-74-12.6 

Three lithologic units were penetrated by test holes at Bldg. 2.60 
at TA-16. They were clays, outwash of sand, gravel, boulders and a 
moderately welded ashflow tuff. 

The clay ranges from dark gray to light orange in color. The darker 
clays contained some sand and gravel while the light orange clay contained 
no sand or gravel. The clay in general overlies the outwash of sand, gravel 
and boulders. The clays are bentonite which have the ability to adsorb and 
absorb water and swell accordingly. 

The sand, gravel and boulders are outwash from intermittent streams 
that spread alluvial debris from the flanks of the mountains west of T A-16 
onto the surface of the plateau. The alluvial debris is of tuff, latite, 
rhyolite and quartz latite. There are stringers or lenses of clay in the 
alluvial outwash. 

The tuff underlying the outwash is moderately welded. The upper 
3 to 4 feet is weathered to a light orange while the underlying unweathered 
unit is a light pinkish gray. 

The outwash sand, gravel and boulders at the time of testing were 
saturated. In front of Bldg. 2.60 most of the holes were filled with water. 
The asphalt formed a confining layer. The recharge is from snowmelt 
in the drainage ditches cut in the outwash west of the paved areas. Most 
of the holes flowed after completion. The water in the gravel is seasonal 
with higher water tables occurring during the spring and summer. Water 
in the outwash probably dries up in early summer and late fall due to 
lack of precipitation. 

The clay unit that underlies Bays 11, 12., and 13 are subject to a 
wetting and drying cycle that causes swelling and shrinkage of the clay. 
Stabilization of the foundation will probably require extension of the 
foundation into the gravel and drainage of the gravel overlying tuff. 

A generalized cross-section and location of test holes is attached 
as are tables showing logs of the test holes and moisture contents. 
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To: John Finley, ENG-DO -2- March 19, 1974 

Lee Hilton, WX -3 is preparing a map showing exact location of the 
test holes. 

WDP:et 

Attachments (3) 

Cys: H. E. Ballance, WX-3 
W. I. Norwood, WX-3 
Tom Chandler, WX-3 
Dean Keller, ENG-1 
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TH-1 

TH-2 

TH-3 

TH-4 

TH-4A 

TH-4B 

TH-5 

TH-6 

TH-7 

TH-8 

TH-9 

TH-10 

TABLE I 

Log of Test Holes 

Sand, Gravel and boulders 

Sand, gravel, with minor amounts of clay 
Gravels and boulders 
Boulders 

Sand, Gravel and Boulders with minor amounts 
of clay 
Tuff, weathered, ·light orange, weathered 
Tuff, light pinkish gray, moderately 
welded 

Clay, dark gray 
Clay, light orange 
Boulders 

Clay, light orange 
Boulders 

Clay, light orange 
Boulders 

Clay, light orange 
Boulders 

Clay light orange 
Boulders 

Clay, light orange 
Boulders 

Clay, light orange 
Sand, gravel, boulders with some clay lenses 
Tuff, weathered, light orange to brownish gray 
Tuff, welded, dark gray 

Clay, light orange 
Boulder 

Clay, light brown 
Sand gravel and boulders 
Boulder 
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Interval (in feet) 

0 - 2. 5 

0 - 3 
3 - 7. 5 
7.5 

0 - 9. 5 
9. 5 - 14 

14 - 19 

0 - 1 
1 - 4. 5 
4. 5 

0 - 4 
4 

0 - 4 
4 

0- 3. 5 
3.5 

0 - 4 
4 

0 - 4 
4 

0 - 4. 5 
4. 5 - 14 
14 - 19 
19 

0 - 4. 5 
4. 5 

0 - 3. 5 
3. 5 - 5 
5 



TABLE I Continued 

TH-11 

TH-12 

TH-13 

· Sand gravel with some clay 
Boulder 

Sand, gravel with some clay 
Sand, gravel and boulders with minor amounts 
of clay 
Boulders 
Tuff, light orange to light pinkish gray 

Sand and gravels 
Clay, dark gray 
Sand, gravel and boulders 
Tuff, weathered, light orange 
Tuff, light pinkish gray, moderately welded 
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Interval (in feet) 

0 - 2. 5 
2. 5 

0 - 2. 5 

2. 5 - 7 
7 - 9 
9 - 18 

0 - 6 
6 - 8 
8 - 10 
10 ~ 14 
14-17.5 



TABLE II 

Moisture Content of Cuttings 

Interval 
Test Holes 

(feet) 1 z 3 4 5 6 7 8 9 10 11 1Z 13 

0 - z. 5 16 8 16 Z1 zo zo 19 zo Zl 19 18 18 

z. 5 - 5 9 10 19 17 16 17 15 19 18 13 

5 - 7. 5 10 13 19 13 zz 19 

7. 5 - 10 9 18 
z6 

14 

10 - 1 z. 5 14 19 14 

1 z. 5 - 15 13 18 30 13 

15-17.5 14 15 Z5 1Z· 

17. 5 - zo lZ 15 
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TO 

FROM 

SUBJECT: 

SYMBOL: 

OFFICE MEMORANDUM 

M. C. Smith, Group Leader, Q-22 

. ' 

Lr • ALAMOS SCIEN11FIC LABORATORY 
UNIVEI'ISIT'Y CF CAI.."CRNIA 

LOS AL ... MOS. N[W MEliiCO 17,4.& 
TELEPI-IONE: 

CAT£: April 2, 1974 

~ '\~~ 
Wm. D. Purtymun, H-8 and Francis West, Q-22 

EXPLORATORY TEST HOLE IN VOLCANICS WITH POSSIBLE COMPLETION 
AS A SMALL YIELD WATER SUPPLY. 
H8-74-l40 

The following data was compiled at the request of Don Brown in 
regards to data obtained during the initial phase of drilling GT -2. 

The geophysical and lithologic logs of test hole GT -2, Fenton Hill 
Site indicated water is perched in the volcanics overlying the Abo 
Formation. An exploratory hole would be necessary to determine if 
an adequate water supply could be developed for the site. 

The volcanics at the site are about 450 feet thick.· The Bandelier 
Tuff extends from land surface to a depth of about 360 ft. The Paliza 
Formation from 360 to 410 ft. and the Abiquiu Tuff from 410 to 450 ft. 
The Bandelier Tuff is composed of a series of moderately welded to 
welded ash flow tuff that are ryholitic in composition. The Paliza 
Formation is an andesite basaltic breccia and is underlain by the Abiquiu 
Tuff that is a tuffaceous sand and c;:onglome rate. 

The geophysical logs of GT -Z indicated about 40 feet of saturated 
thickness in the volcanics (Paliza Canyon and Abiquiu Tuff). The 
presence of water in this section was noted by drilling condition of 
GT -Z. Water bearing characteristics could not be determined as the 
hole was drilled using fluids as a cutting carrier. 

The velocity log of GT -Z indicated a saturated section frorn a -
depth o! 410 to 450 feet in the volcanics that is perched on the Abo 
Formation. The Abo is composed of shales, siltstones, and fine grained 
sandstones. The Paliza Canyon is a fairly stable formation while the 
Abiquiu Tuff is loosely consolidated and friable. The caliper log on 
GT -Z through the Abiquiu s ectior. indicated washout while the Paliza 
Canyon remained stable. The electric log indicated porosity and fresh 
water in the interval from 410 to 450 feet. 

Generalized contours on top of the Abo Formation (using test 
holes GT -1, GT -2, A and D for control) indicate the surface of the 
Abo Formation dip to the west south west at about 80 feet per mile 
(Fig. 1). The water in the volcanic would move down dip perched on 
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To: M. C. Smith, 0-22 -2- April 2, 1914 

the Abo Formation. 

The contours on top of the Abo are generalized as the upper 
surface is very irregular, forming high and low areas, cut by erosion, 
that were later filled with volcanics. The water in the volcanics will 
move down dip filling these low areas while in some of the high areas 
the Abo may be above the water table. 

The springs and seeps in Lake Fork (elevation 7890 ft) and Virgin 
Canyon (elevation 7750 ft) discharge from the volcanics overlying the 
Abo. The discharge forms perennial stream that flows in the Rio 
Guadalupe. The spring at elevation 8120 is perched in the volcanics. 

The ground water divide in the volcanics between the Fenton Hill 
Site and the valley cut by San Antonio Creek occurs along the north-south 
trending fault that was mapped by Smith and other ( 1970). The spring 
at elevation 7950 ft. (Horse Shoe Spring) discharges from the base of 
the volcanics on the down thrown side of the fault. Along the Jemez 
River the base of the volcanics are 300 to 500 feet below the base of the 
volcanics to the south and south east of the Fenton Hill Site. The 
difference in elevation probably occurs along Virgin Canyon and due 
in part to erosion and in part to a probable fault that is down thrown 
to the east. The spring at elevations of 7300 and 7460 ft discharge 
from the base of the volcanics whi·le the spring at 7560 ft discha::-,;es 
from a perched zone in the volcanics. The springs at elevatior.s 
7300 and 7460 ft are used for water supply at Jemez Springs. The 
ground water divide probably occurs along Virgin Canyon. 

Test Hole A (elevation 8329 ft) was reported to have little or ::::> 

water in the volcanics GT-1 (elevation 8315) was drilled using .!luiC. 
as a carrier so that no hydrologic observation could be made prior 
to casing the hole through the volcanic. Test Hole D (ele\·atio::>. i830'; 
contains water in the volcanic that rose to a depth of "'-30 it below 
land surface. 

The springs in La~e Fori< ar,d Virg~n Canyon as well as i.!lc gt :. -
phys:c::.l ~ogs of 0T -Z ::-• .:i:.cc.rt..-: ·wc.:<:r !:;. tl1c ;.·.:>l.::.:.:.i.:s. .:.. r;.C".!:. ci:i::-.:c.: 
by cable-tool metnod wuulcl be r.ece::isa.ry tv cit:i.~riJl!nC ii c1. .supp1y' fo.Jr 
this site could be cc.;nstru.::.:eci. T~v~re is Ct. limitt:C. area fo:- re-charge- to 
the aquifer in the vulca1:i.::s e?.st oi th~ sj~c at'd there is always r!1e 
possibility of drilli::>.g into a high area of the Abo where the ·.-olcr!nics 
would be dry. Limited ground water storage could occur in the low 
areas between the highs. Thus due to the geologic and hydrologic 
conditions in the area a hole drilled into the volcanics at the Fenton 
Hill Site for a water supply should be considered an exploratory hole 
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To: M.:C Smith, Q-22 -3- April 2, 1974 

until tested to determine if an adequate ground water supply could be 
developed. 

The specifications for an exploratory hole and possible com
pletion as a water supply well are attached. 

SPECIFICATIONS FOR. AN EXPLORATORY HOLE AND POSSIBLE 
COMPLETION AS A WATER WELL 
Scope of Work 

The contractor shall furnish all labor, material, equipment, 
and maintenance of equipment to perform all work required to drill, 
case, test, and develop one explo;. ;:.tory hole to a depth of about 
450 ft using cable -tool equipment. The anticipated log of the ex
ploratory hole to be located at TA-57, Fenton Hill Site in Sandoval 
County is as follows: 

Tuff moderately welded and 
· weld ash flows 

Basaltic breccia 
Tuffaceous sand and conglomerate 

Anticipated water level "-360 ft. 

Depth (feet) 
From To 

0 
360 
410 

360 
410 
450 

The thickness of the saturated thickness of the volcanic rocks 
penetrated above the Abo Formation (red beds) will determine if the 
hole will be completed as a well. 

Specifications: 

1. The drilling contractor must be licensed by the Ne"...- Mexico 
State Engineer to drill in the Rio Grande Basin. The contract.or 
shall secure the necessary permit to drill and test the exploratory 
hole from the State Engineer. 

2. The proposed exploratory hole is to be drilled as follows: 
a. Drill a 12 c:- ~-i in..:n C:ian:.ct~r i1;:,i.~ t.::: a C..:pl!l .;;.; aJ .. uat 

20 !t and set 10 3/4 iach casi.r.g (the 10 3i-l inch c.asir.g wil.:. 
be furnisheod by LASL). The 10 3/4 ~nch casing v..ill be ceme:1ted 
with a slurry g:-c~.:t from top to bottom by the contractor. 

b. Drill an 8 inch diameter hole to a depth of about 450 ft 
through the volcanics into the top of the Abo Formation ( recl beds). 
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To: M. C. Smith, Q-ZZ -4- April Z, 1974 

c. The saturated thickness of volcanics encountered and 
hydrologic characteristics of the section will determine further 
completion of the exploratory hole. This decision will be made 
by the contract or in agreement with a LASL representative. 

Z. Casing construction of the exploratory hole is as follows: 
a. The length of the screen or perforated (slotted casing) 

will be determined by the contractor in agreement with a 
representative of LASL. The type and size of the openings 
in screen or perforated casing will be determined by the 
contractor in agreement with a LASL representative to allow 
minimum entrance of sand to the cased well. 

b. The screen or perforated pipe will be run with 6 inch ID 
standard pipe (welded or threaded) to the required depth of 
about 450 ft. · The screen and/ or perforated pipe will be 
furnished by the contractor. The casing and screen and/ or 
perforated pipe will be set by the contractor. 

c. The casing shall be secured at the surface in an approved 
manner (i.e. welded to I beams) and hung in tension in the hole. 

3. Development and test of the exploratory hole is outlined as 
follows: 

a. The contractor will provide bailing tests not to exceed 
Z hours in each perched water zone above a depth of 350 feet 
as requested by a LASL representative chargeable to LAS:... 
as an hourly rate. 

b. The contractor will provide testing by pumping for a 
period of at least Z4 hours to determine the type and size of· 
the pump and adequacy of the well for water supply. 

4. General specifications are as follows: 
a. The contractor will provide LASL with cuttings !rom 

each 5 foot interval in depth C.u ring drilling of the 8 in.:n 
diameter hole. 

b. during the 24 hour test a representative of LASL will 
be prese!;.t. ,.r~~cr le·,·ei.:i wi::i. ::.~ .. cc~crn~ined pdu::- to, cu::-!::g 
and after the te~t. P~mpir.g rates wiH be detcrmir.ed at ~::>u:-!;r 
b!ervals d'.!:-ir:.g t:.e test. 

WDP:et 

cc: Don Brown, Q-ZZ 
Bob Hendron, Q-ZZ 
Francis West, Q-ZZ 36-4 
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Approximate Cost of the Exploratory Hole 

1. a. Drilling 12 or 14 inch to a depth of about 20 ft and cementing 
in 10 3/4 inch casing 

b. Drilling 8 inch hole to about 450 ft at $8 a ft.JJ 

2. a. Casing 6 inch ID standard pipe about 430 ft 
at $5 a ft. 

b. Stainless steel screen 20ft at $60 aft= $1200 
OR perforat~standard 6 inch ID pipes 20ft at 
$12aft$24 . 

3. a. Hourly rate for testing and development 12 hrs at 
$25 an hr. 

b. Testing by pumping for 24 hours 
at $30 an hour 

Estimated total 

11
1 

Contract terminates at 1. b if no water encountered 
2 Type of casing depends on sand size in aquifer. 
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FLOOD- FREQUENCY AND MAXIMUM DISCHARGE 

OF SIXTEEN DRAINAGE AREAS IN THE 

VICINITY OF LOS ALAMOS 

BY 

William D. Purtymun 

And 

Linda Trocki 

ABSTRACT 

Flood-frequency and maximum discharge were compiled by a 

theoretical method for 2, 5, 10,25 and 50 year recurrence intervals. 
the 

The data for the drainage areas was compiled at/U.S. Atomic 

Energy Commission Boundary along the eastern edge of the Pajarito 

Plateau or at the Rio Grande. The data will provide a basis for 

environment. studies and design criteria for facilities. The only areas 

in which flooding may occur are the canyon floors. 

37-1 



-2-

I. INTRODUCTION 

Surface water drainage across the Pajarito Plateau is eastward 

from the Sierra de los Valles to the Rio Grande (Fig. 1). The inter-

mittent streams have cut deep canyons, forming a series of "finger-

like" mesas that comprise the surface of the Pajarito Plateau. There 

are no perennial streams in the Los Alamos area that flow from the 

mountains to the Rio Grande. Some of the large canyons on the flanks 

of the mountains contain perennial streams. The stream flow in 

these canyons is lost to evapotranspiration and into the alluvium and 

underlying rocks at the western edge of the plateau. 

Runoff from the heavy snows on the mountains may reach the Rio 

Grande in two of the larger canyons, Los Alamos and Pajarito, for 

several weeks during the spring. Heavy intense thunderstorms cause 

runoff in the canyons during the summer. These flood conditions occur 

for only a few hours and only in the vicinity of the stream channel on 

the canyon floor. The "finger-like" mesas of the plateau are well 

drained with no possibility of flooding. 

The canyons are in a youthful stage of erosion which is charac-

terized by steep canyon walls and V -shaped cross -sectionof the valley 

profile. There are no flood plains along the channels and inter-

mittent runoff continues down-cutting on the canyon floor. Any excessive 

runoff or flood flow caused by heavy summer storms will be concen-

trated in a small cross -section of the existing channel. 

Surface water data necessary to evaluate the flood-frequency and 

maximum discharge in the canyons of the Los Alamos area does not 
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exist. Thus, theoretical data results have been obtained for 16 drainage 

areas (Fig. 2). The flood-frequency and maximum discharge have been 

computed at the U. S. Atomic Energy Commission Boundary along the 

eastern edge of the Pajarito Plateau or at the Rio Grande. 

The data have been compiled to provide a basis for environmental 

studies and design criteria for facilities which in the future may be 

located in the canyon bottoms. 

II. FLOOD-FREQUENCY AND MAXIMUM DISCHARGE 

The flood-frequency and maximum discharge for 16 drainage areas 

were derived from nomographs devised by Scott. 
1 

The method uses empi-r

ical relationships between existing flood data at gaged sites and the 

physical and climatic conditions of the corresponding drainage basin. 

The nomographs are then used to estimate flood frequency from the ap

propriate physical and climatic conditions in areas where no direct 

flood data exist. 

The peak discharges of 2, 5, 10, 25 and 50 year recurrence inter

vals were determined for each of the drainage areas containing a well 

defined channel from nomographs presented by Scott for Region 1 which 

includes the Rio Grande watershed in North-Central New Mexico. 

The climatic data used with the nomographs as determined at 

Los Alamos were a mean minimum January temperature of 8 °F and a 

maximum 24-hour 2 year rainfall of 1. 69 inches. Each drainage 

area in square miles above the AEC Boundary was determined by use 
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of a planimeter-. The main channel slope, in feet per mile, was com

puted from topographic maps at points 10 and 85 percent of the distance 

from discharge point at the boundary and drainage divide. The difference 

in altitude between those two points divided by the distance between the 

points was used to compute the main channel slope for drainage areas. 

The flood-frequency or "recurrence interval" is the average 

inte rva1 of time during which a flood of a given magnitude is equaled 

or exceeded once. A flood with a recurrence interval of 50 years is 

the flood that is equaled or exceeded once in 50 years, on the long 

term average. The concept implies no regularity in the time of 

recurrence of a given magnitude flood. It is possible for two or 

more 50 year floods to occur within a short period of time, or many 

more than 50 years may elapse before the occurrence for one 50 year 

flood. 

Frequencies may be expressed in terms of probabilities, i.e. the 

probability of the occurrence of a 10 year flood in any given year is 1 

in 10 or 0. 1 ; the probability of a 50 year flood in any given year is 

1 in 50 or 0. 02. 

~Drainage Area - (Barranca Canyon) 

Barranca Canyon heads on the Pajarito Plateau at an altitude of 

about 7, 200 ft. The stream in the canyon is intermittent. There is no 

release of effluent into the canyon. The flood-frequency and maximum 

discharge are based on the following data: 
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Drainage Area 1. 9 square miles 

Main channel slope 205 ft. per mile 

Frequency 

2-year 
5-year 
10-year 
25-year 
50-year 

.!J; Cubic feet per second 

Maxilnum Discharge 

(Rs).!./ 
145 
235 
430 
500 

B. Drainage Area 2 (Bayo Canyon) 

Bayo Canyon heads on the Pajarito Plateau at an altitude of about 

6, 680 ft. The stream in the canyon is intermittent. There is no 

release of effluent into the canyon. 

D~ainage Area 3. 8 square mile 

Main Channel Slope 

Frequency 

2-year 
5-year 
10-year 
25-year 
50-year 

C. Drainage Area 3 

150 ft. per mile 

Maximum Discharge 

(Cfs) 
85 

215 
300 
595 
675 

Drainage Area 3 consists of an area of 0. 1 sq. miles on the 

south facing wall of Los Alamos Canyon. The _flood-frequency 

and maximum discharge were not computed as nornajor drainage 

channel exists. 37-7 
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E. Drainage Area 4 (Pueblo Canyon) 

Pueblo Canyon heads on the flanks of the Sierra de los Valles 

at an altitude of about 9, 000 ft. Stream flow in the canyon is inter-

mittent; however, there are two react:.:les, one ne-ar the western edge 

and the other near the eastern edge of the plateau, that receive 

treated sewage effluent (fig. 2). The effluent infiltrates into the 

alluvium or is lost to evapotranspiration prior to reaching the AEC 

Boundary. There is a small amount of water in the alluvium recharged 

from the effluents and storm runoff. The amount varies, with 

seasonal larger volumes occurring in the spring and late summer 

from snow melt and summer thundershowers. 

Drainage Area 8. 6 square miles 

Main channel slope 

Frequency 

2-year 
5-year 
10-year 
25-year 
c.o-year 

175 ft per mile 

Maxiinum Disdarge 
(Cfs) 

110 
250 
370 
590 
740 

F. Drainage Area 5 (Los Alamos Canyon) 

Los Alamos Canyon heads on the Sierra de los Valles at an 

altitude of 10, 400 ft. The stream in the canyon cutq{nto the flanks 
and 

of the mountains/is perennial. Stream flow is impounded at Los 
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Alamos Reservoir at an altitude of about 7, 600 ft. The reservoir 

has a storage capacity of about 4 acre-feet. I3elow the reservoir 

stream flow is intermittent. Mino·r amounts of effluent are released 

from a sewage treatment plant and cooling tower blow down near the 

western edge of the plateau. Sewage and industrial effluents are 

released into a tributary canyon near the center of the plateau. The 

effluents do not reach Los Alamos Canyon as they are lost to evapo-

transpiration and into the alluvium above the confluence. The alluvium 

contains some water perched on the underlying rock. The volume 

is seasonal. 

Drainage Area 10. 6 square miles . 

Mean Channel Slope 210ft. per mile 

Frequency 

2-years 
5-years 
10-years 
25-years 
SO-years 

Maximum Discharge 

(Cfs) 
105 
240 
360 
560 
710 

G. Drainage Area 6 (Sandia Canyon) 

Sandia Canyon heads on the Pajarito Plateau at an altitude 

of 7, 500 ft. Stream flow in the canyon is intermittent. Sewage 
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effluents and water from a cooling process at the Power Plant are 

released into the upper reaches of the canyon. Some water in the 

alluvium probably occurs in the western part of the plateau from the 

effluent and storm runoff. 

Drainage Area 2. 7 square miles 

Main Channel Slope 145 feet per mile 

Frequency 

2-years 
5-years 
10-years 
25-years 
50-years 

Maxilnum Dis charge 

(Cfs) 
70 

190 
300 
560 
625. 

H. Drainage Area 7 (Mortandad Canyon) 

Mortandad Canyon heads on the Pajarito Plateau at an altitude of 

7, 440 ft. Stream flow in the canyon is intermittent. Cooling water 

from a technical area and industrial effluents are released into the 

canyon near the center of the plateau. These effluents and storm 

runoff maintain a body of perched water in the alluviwn. The water 

in the alluvium is of limited extent, terminating about 2 miles west of 

the AEC Boundary. The loss to evapotranspiration and into the 

underlying tuff maintains a balance with the surface water recharge. 

The canyon is unique as the alluvium is over 100 ft. thick at the 
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boundary. Since hydrologic observation began in the canyon in 1959 

surface runoff has not been sufficient to move from the upper canyon 

to the AEC Boundary, due in part to the large volume of unsaturated 

alluvium and the low gradient of the channel in the lower part of the 

of the 
canyon. The stream channel in the lower part/canyon is discontinuous, 

braiding out on the canyon floor. Thus as a main channel is not well 

defined, the canyon does not lend itself to the theoretical flood frequencies 

and maximum discharge analyses. 

Drainage Area 1. 8 square miles 

Main Channel Slope 155 feet per mile. 

I. Drainage Area 8 

The small segment of a south facing wall of a mesa contains no 

major drainage channel. The area is about 0. 2 square miles. 

J. Drainage Area 9 (Canada del Buey) 

Canada del Buey heads on the Pajarito Plateau at an altitude of 

about 7, 240 ft. The stream in the canyon is intermittent. A small 

amount of water from a cooling process is released into the canyon 

in its upper reach. 

Drainage Area 3. 4 square miles 

Main Channel Slope 110 ft. per mile. 
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2-years 
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1 0-years 
25-years 
50-years 
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Maximum Discharge 

(Cfs) 
90 

220 
330 
680 
730 

K. Drainage Area 10 (Pajarito Canyon) 

Pajarito Canyon heads on the Sierra de los Valles at an altitude 

of about 10, 400 ft. Several of the canyons that are confluent with 

Pajarito contain perennial streams on the flanks of the mountains 

and the western part of the plateau. Very little effluent is released 

into the canyon. The surface water from precipitation is sufficient 

to maintain water in the alluvium. The volume varies and is seasonal, 

dependent on recharge from snow melt and summer showers. 

Drainage Area 10. 6 square miles 

Main Channel Slope 205 ft. per mile 

Frequency 

2-years 
5-years 
10-years 
25-years 
50-years 

Maximum Discharge 

(Cfs) 
105 
250 
355 
580 
700 

L. Drainage Area 11 (Water Canyon) 

Water Canyon heads on the Sierra de los Valles at an altitude of 

10, 400 ft. Some perennial flow occurs in the main stem of the canyon 
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on the flanks of the mountains. Treated sewage effluent is released 

along with waste water from technical areas along the western 

part of the plateau. 

Drainage Area 12. 8 square miles 

Main Channel Slope 260 ft. per mile 

Frequency 

2-years 
5-years 
1 0-years 
25-years 
50-years 

M. Drainage Area 1 2 

Maximum Discharge 

(Cfs) 
100 
240 
340 
500 
650 

Drainage Area 12 is a steep canyon wall on the west side of the 

Rio Grande with an area of 0. 5 sq. miles. No main channel exists 

so the flood frequency and maximum discharge were not computed. 

~Drainage Area 13 (Ancho Canyon) 

Ancho Cany.~:>n·_peads on the Pajarito Plateau at an altitude of 7, 280 ft. 

Stream flow in the canyon is intermittent except in the lower reach. In 

the lower reach to the Rio Grande the stream flow is perennial, fed by a 

spring discharging from the main aquifer. 

Drainage Area 6. 7 square miles 

Main Channel Slope 235 ft. per mile 
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0. Drainage Area 14 
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Maximum Discharge 

(Cfs) 
80 

190 
290 
480 
600 

Drainage Area 14 is a steep canyon wall on the west side of the 

Rio Grande that contains no well defined drainage channel. Drainage 

area is 0. 6 square miles. 

P. Drainage Area 15 (Chaquehui Canyon) 

Chaquehui Canyon heads on the eastern part of the plateau at an 

altitude of 67 20 ft. The stream in the canyon is intermittent. The 

main channel drops precipitously from the plateau to the Rio Grande. 

Drainage Area 1. 8 square miles 

Main Channel Slope 410 ft. per mile. 

Frequency 

2-years 
5-years 
10-years 
25-years 
50-years 

Maximum Discharge 

(Cfs) 
40 

105 
160 
290 
350 
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Q. Drainage Area 16 

Drainage Area 16 forms a steep wall on the west side of 

the Rio Grande. The basin contains no main channel. The drainage 

area is about 0.4 sq. mile. 

III. CONCLUSION 

The only areas subject to flooding are along the existing channels 

of the canyon floors. The surface of the mesas are well drained and 

present no flood problems. 

Of the sixteen drainage areas investigated, only 10 contained 

well defined channels that were applicable for theoretical flood 

frequency and maximum discharge analyses. The following table 

illustrates the frequency in relation to the range and average of the 

maximum discharge of the 10 drainage areas. 

M i D . h 1/ ax mum 1sc arge-

Frequency Range Average 

2-year 40-110 85 
5-year 105-250 205 
10-Year 160-370 305 
25-year 290-680 525 
50-year 350-740 625 
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GEOLOGIC/\L /\ND h .<OLOGIC/\L EV/\LUl1TION FOI"l. TilE 1 .::NoSE tmUTRON SOUI"l.CC 

F/\CILITY 

A. General Geology and Hydrology 

The major geological features of the Los Alamos area arc the 

Val1es Caldera and the Sierra de los Valles on the west and the Pajarito 

Plateau that forms an apron around the eastern flanks of the Sierra de 

los Valles (Fig. 1). The Valles Caldera was an active volcanic center 

in early Pleistocene time. 1 Eruptions spread layers of tuff and pumice 

on the eastern slopes of the Sierra de los Valles. The ashflows from 

these erruptions resulted in deposition of tuff more than 305m thick, 

which form the gently sloping surface of the Pajarito Plateau. 

The Pajarito Plateau is on the western margin of the Rio Grande. 

depression which extends from southern Colorado through central New Mexico 

into Northern Mexico. Tho depress ion, a structural feature, range :from 

40 to 50 km in width at Los Alamos. The depression is filled with 2100 

to 3600 m of volcanics and sediments above the basement complex of 

Precambrian crystalline rocks. 

The major structural feature on the Pajarito Plateau is the Pajarito 

Fault Zone that trends north-south along the western edge of the plateau. 

The fault zone forms a break in slope between the mountains and the 

plateau. Several minor faults occur on the plateau and in areas to the 

north of the community of Los Alamos. 

A general description is presented of the rocks that outcrop and 

are found in the subsurface of the plateau. They are in ascending 

order, from oldest to youngest, the Tesuque, Tschicoma, and Puye 

Formations and the Bandelier Tuff. 
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The Tesuque Formation consists of siltstones, sandstones, with 

lcn.scs of clay and pebbly conglomerates. Interbedded -.•:ith the sediments 

is an occassional basalt flow. Total thickness of the formation is 

unknown, but exceeds 700 m based on tc~t hole penetration. 

The Tschicoma Formation forms the mountain mass of the Sierra 

de los Valles. It consists of volcanic flow rocks of latite, quartz 

latitcs and rhyolite that were extruded as a viscous mass from volcanic 

cente:-s in the area of the Valles Caldera. 

The Puye Formation overlies the Tesuque Formatio~ and inter-

fingers with some of the younger flow rocks of the Tschicoma. The Puye 

is a conglomerate of volcanic debris eroded from the Tschicoma 

Formation. Basalts flow interfingers and in places overly the conglomerates. 

The Bandelier tuff forms the upper part of the Pajarito Plateau. It 

consists of three members that in ascending order are: Guaje Member 

an ashfall pumice; the Otowi Member, a nonwelded ashflow tuff; and 

the Tshirege Member, a series of nonwelded to welded ashflow tuffs. The 

Guaje is thin generally less than 15 m while the Otowi may be as much 

as 65 m thick. The uppermost Tshirege Member as much as 300 m thick. 

The tuff and pumice are rhyolitic in composition consisting of quartz 

and sanidine crystals and crystal fragments, with a few smaD. rock 

fragments of latite and rhyolite in an ash matrix. The porosity of the 

tuff may range from less than 15 percent for a welded unit to as much as 

60 percent in a nonwelcled unit. 

The surface drainage from the Pajarito Plateau is into southeast 

trending canyon cut by intermittent stream. The surface of the gently 
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sloping mesas between the canyon arc well drained with no possibility 

of flooding. The intermittent strcarr1 flow in the canyons occurs from 

spring snow melt and summer thunder showers. Drainage in the canyon 

is into the Rio Grande. 

The alluvium in some of the larger canyons contains small bodies 

of perched water that is periodically recharged from the intermittent 

stream flow in the canyon. 

There are no known bodies of water perch in the tuff or underlying 

conglomerate of the plateau except along the eastern edge in the vicinity 

of Los Alamos Canyon. The tuff and conglomerate are essentially dry . 

beneath the alluvium on the canyon floor and the top of the main aquifer. 

The main aquifer (source of municipal and industrial water supply) 

is in the Tesuque Formation and lower part of the Puye Formation 

beneath the Pajarito Plateau. 
2 

The main aquifer slopes gently from the 

area of recharge. to the west in the Valles Caldera and Sierra de los Valles 

to the Rio Grande. The depth to the aquifer is about 380 :n along the 

western edge of the plateau and decreases to about 180 m alo:1g the eastern 

edge. The movement of water in the aquifer is at about 120 m per year 

toward the Rio Grande where a part is discharged into the river through 

a series of seeps and springs. 

B. Site Locations 

The location for the 14 MeV Intense Neutron Source Facility was con

sidered for three locations on the Pajarito Plateau (Fig. 2). 
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1. Two Mile ~vt es~ 

The location at Two-~v1ilc M\!sa i::; at an altitude of about 

ZZ7-1 m along the western edge of the plateau. The surface of the 

mesa is capped by the Bandelier Tuff \',:hich is about Z30 m thick: 

The tuff is underlain by about 110m of the Tschicoma Formation 

that is interbedded with about lZO m of the Puye Formation (Fig. 3). 

Surface drainage !rom the location is into Two-Mile Canyon. 

Strearr. flow in the canyon is intermittent. The depth to the main 

aquifer is at about 370 m beneath the surface of the mesa. 

Z. Near T A- 36 

The location ncar T A-36 is at an altitude of about 2100 m 

near the center of the plateau. The surface of the ·mesa is 

capped with the Bandelier Tuff which is about 180 m thick (Fig. 3). 

The tuff is underlain by about 80 m of basalt resting on about t'20 m 

of the Puye Formation. The top of the Tesuque Formation is at 

depth of about 480 m at the location. 

Surface drainage at the location is into Potrillo Canyon to 

the southeast: The depth to the main aquifer is about 300 m below 

the surface of the mesa. 

3. At TA-33 

The location at T A-33 is at an altitude of 1960 m near the 

eastern edge of the plateau. The surface of the mesa is capped 

with about 80 m of Bandelier Tu!!which is underlain by about 

220 m of basalt and interbedded basalt breccias (Fig. 3). 
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The Puye Formation is absent at this location. The top of the 

Tesuque Formation is about a depth of 300m. 

Surface drainage at the location is to the south into 

Chaquihui Canyon which drops precipitately to the Rio Grande. 

North of the location Ancho Canyon is cut deep into the eastern 

edge of the plateau. 

Stream flow iri chaquihui Ca:1yon is intermittent, however, 

several spring discharge from the main aquifer in the lower 

reach of the canyon. Stream flow in the lower reach of Ancho 

Canyon is perennial from the discharge !rom springs in the main 

aquifer. The main aquifer lies at a depth of about 300 m at the 

location probably in the lower part of the basalts or at the top of 

the Tesuque Formation. 

C. Geologic Hazards 

Geologic hazards considered at the three locations ar~ seismic 

risk, surface displacement by faulting, landslide, and hydrologic considera 

·tions related to geology. 

1. Seismic Risk. 

The seismic risk for the Los Alamos Area is applicable for 

the three locations considered. The seismic risk was prepared· 

on geological and seismological evidence. The two methods for 

evaluating the risks arc different and results vary slightly , 

they arc in an accpetable range. 

The seismic risk based on geologic evidence relates the 

length of faults, displacement, and age of faulting. Evaluation 
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of data from the four faults it was concluded that the Los .t.lamos 

area may experience a shock of a magnitude of 5 during a period of 

3 
100 years. 

The seismic risk based on seismological data was re-

stricted to shocks within 111 km of Los Alamos and included 

( 1) non-instrumental reports of earthquake prior to 1962, and 

(2) instrumental studies of .?hocks from 1962 to 1972. 

The strongest earthquake within the region of study during 

the 100 year period, 1872-1972, had a probable magnitude of 5. 5. 

Estimates of the strongest shock to occur in the 100 year period 

based on extrapol<:ltion of e2.rthquake frequency - magnitude relation 

ranged from 3. 9 to 5. 4 depending on data set used. 

It was concluded that the seismic risk should be based on the 

reoccurrence of a magnitude 5. 5 earthquake once every 100 years 

somewhere within the Rio Grande depression from Albuquerque 

to Questa. The seismicity of this part of the depression is {1) less 

than the Alququcrque to Socorro segment of the same structure 

and (2) substantially less than equivc>.lent areas in southern 

California. 4 

2. Surface Displaccmtnt by Fault~· 

Faults in the Los Alamos area trend north-south (Fig. 2). 

The faults displace the upper Tshiregc Member of the Bandelier 

tuff which is 1. 1 million years old. 

The largest fault, the Paja rito Fault Zone lies about 2. 6 km 
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to the west of the Two-Mile Mesa loc;1tion. A smaller fault 

tc rminate~ in the Ts hi n·g!.! M c:mbe r about 1. 2 km to the sou thwc s t ""'' 

of the location. The fault apparently docs not off set any ash flow 

units of the Tshircge Member on the north wall of Pajarito Canyon. 

There are no app:1rent lineations indicating extension of the fault 

through fracture or joint system into Mile -Mile Mesa. If the fault 

were projected northward on it's present trend it would pass 150 or 

200m west of the location as shown on Fig. 2. 

There are no knuwn faults at the locations ncar ·TA-36 or at 

TA-33. 

3. Landslides 

Landslides except for isolated rock falls from the canyon 

rim are an unlikely hazard at the three locations cons ide red 

because of the rock characteristics and deep water table. The 

locations are at least 50 m from the canyon rims and this distance 

will allow for isolated rock falls as well a.s distribution of loads 

related to foundation design. 

4. Hydrologic Consideration 

The surface of the mesas at the three sites are well 

drained with no possibility of flooding by excessive precipitation. 

Ground compaction due to the withdrawal of water from the 

main aquifer is not a significant geologic hazard. There has not 

been a significant lower of th.:! water -table. The aquifer is of 

silty sandstone, sandstone and conglomerate and as such is not 

particularly susceptible to compaction when water is withdrawn. 
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D. Construction 

The three loc~tions ~re on the upper ~shflow units of the Tti'lirege 

Member of the D~ndclier Tuff. No found~tion exploration has been made 

at the locatiorl; however, extrapolation of data from other sites near 

the location indicate the upper ashflows arc of a moderately welded tuff. 

The porosity of a moderately welded tuff ranges from 30 to 55 percent 

by volume with a bulk density of 11-50 to 1840 kg/m3
• 

The moderately welded tuffs are easily excavated with heavy 

equipment. Foundation design should be no problem after engineering 

studies. 

E. Contaminated - Waste Water 

Contaminated waste water at the facilities will b.e collected 

through drain lines into a holding tank. The wastes in the tank will b_e 

removed as needed and treated at the liquid waste treatment plant. 

The holding tank will be dug into the tuff. In case o! rupture 

the wastes will drain into the underlying tuff. 

The natural moisture content of a tuff underlying a soil on 

the plateau is generally less than 5 percent by volume. Pore space 

in the tuff is mainly capillary in size and at a low moisture below 10 percent 

by volume moisture will be distributed by diffusion and at a range from 

10 to 24 percent the moisture will be redistributed mainly by capillarity 

and gravity. Above 24 percent the wastes will drain by gravity. 

The loss of 1, 800 m 3 of wastes over a period of a year from a 

rupture in the tank would allow wastes to move to a depth o! about 60 m with 
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lobes of moisture in the tuff ranging from 20 to 28 percent immediately 

below the tank. Capillarity would extend the wastes outward to a radius dilfil 

of about 30m. In time the wastes would reach equilibrium in the 

capillary size pores remaining suspended in the tuff. There would 

be no effect on the main aquifer that lies at depths ranging from ZSO to 

370m at the locations. 
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X.2 Description of FTR Site 

The FTR Site is on the western edge of the Pajarito Plateau 

adjacent to the flanks of the Sierra de los Valles. The area is 

at an elevation of about 7 600 feet and contains a heavy cover of 

pines. The slope of the area is 10 degrees or less eastwar~ with 

a development of 1 to 3 feet of soil. In place the bedrock of 

tuff is exposed. The surface is cut by a few small channels that 

drain into Two-Mile Canyon. 

X.2.3. Geologic and Hydrologic Description of the Site 

Volcanic flow rock and sediments under1y the site at the 

western edge of the plateau. A generalized section showing rock 

units and and their thickness is based on a test hole located 

about one mile to the northeast. 

UNIT 

Bandelier Tuff 
Tshirege Member 
Otowi Member 
Guaje Member 

Tschicoma Formation 
Puye Formation 
Tschicoma Formation 
Puye Formation 
Tschicoma Formation 

THICKNESS 
(FEET) 

620 
215 

60 
35o 
390 
270 
10 

510+ 

DEPT 
(FEET) 

620 
835 
895 

1 245 
1 635 
1 905 
l 915 
2 425+ 

The Bandelier Tuff consists of three members: Tshirege, 

Otowi, and Guaje, from youngest to oldest. .The Tshirege Member 
is composed of a series of nonwelded to welded .ashflows of 

rhyolite tuffs. The flow underlying the site is a welded tuff. 

The Otowi Member is a nonwelded pumicious ashflow of rhyolite tuff 

while the Guaje Member is made up of an ashfall rhyolite pumice. 

The Tschicoma Formation is composed of latite and quartz 

latite flows and pyroclastic rocks. The Puye Formation is com

posed of gravels and boulders of latite, quartz latite, rhyolite 

and pumice in a matrix of silt and sand. 

The individual ashflow of the Bandelier Tuff dip gently 

eastward off the flank of the mountains formed by the Tschicoma 

Formation. As the tuff are volcanic in origin they are highly 

jointed due to the cooling. The Pajarito Fault is a north-south 
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trending fault that lies about 3 500 feet west of the site. It is 

a normal fault, down-thrown to the east. The displacement is 

estimated at 400ft. The Water Canyon Fault.also north-south 

trending terminates about 1 mile to the southeast of the site is 

also a normal fault with maximum displacement of 80 feet. The 

movement on both faults has been post-Bandelier. 

Drainage from the site is into Two-Mile Canyon thence 

into Pajarito Canyon that is confluent to the Rio Grande. The 

stream in the Canyon is intermittent. The alluvium is thin but 

may contain small amounts of water seasonally. The water is 
perched on the underlying tuff. There is no water perched in th~ 

volcanic rocks and sediments above the main aquifer. The main 
aquifer of the Los Alamos Area is the only aquifer capable of 

municipal and industrial water supply. The top of the aquifer at 
the site lies at a depth of about 1 200 feet in the lower part of 

the Tschicoma Formation or upper part of the Puye Formation. The 

aquifer slopes gently eastward from the recharge·area in the Jemez 

Mountains to the discharge area along the Rio Grande. 
Los Alamos falls within seismic zone 2 of the Uniform 

Building Code. Seismic frequency,based on geologic evidence, 

historical dat~ and seismic records from instrumentation since 

1962, indicate a recurrence interval of a magnitude 5.5 earthquake 

once every 100 years with the epicenters somewhere in the Rio 
Grande depression from Questa ·to Albuquerque, an area 50 miles 

north as well as 50 miles south of Los Alamos and 20 to 40 miles 

wide. 

The Los Alamos area lies in the Rio Grande depression 

which was formed by a complex series of faults. The seismicity 

of this part of the depression is (1) less than the Albuquerque 

to Socorro segment of the same structure (of recorded earthquakes 

in New Mexico, 95%, occur in this segment) and (2) substantially 

less than equivalent areas in Southern California. 

Other geological conditions, ground subsidence due to 

withdrawal of water, landslides and renewed volcanism, at the site 

have been considered. Ground subsidence is unlikely because of 

the already low ground water level and physical structure of the 

\~ater-bearing levels. Landslides, excluding rock falls at the 
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canyon lip, do not occur because of the geological structure and 

dry condition of the mesa rock. There are indications that 
volcanic activity is decreasing. In the past 20 years fumaroles 

have ceased in activity and thermal springs have become cooler. 

X.2.4 Access and Security Aspects of the Site 
The site is located on the west edge of the present TA-3 

area, and adjacent to the east side of State Road Loop 4. The 
site is located 0.76 miles from the Administration Building and 
0.95 miles from the nearest Fire Station. Direct access to the 
site does not exist at the present time, necessitating the con
struction of a paved roadway across Two-Mile Canyon. 

The site is located within a chain-link fenced area but 
is not a security area. A security fence will be required on the 
southside of the site to exclude technical areas which require 
security. 

X.4.8 Land Usage and Despoilment 
The site will use about 4 acres for the building and park

ing lot. It will require the removal of the trees and underbrush. 
The pine have not reached a stage for use as lumber. Consideration 
will be given to leave green belts where possible to enchance the 
aesthetics of the area and to promote recovery of vegetation. 

Leveling of the site will remove excess top soil and tuff. 
Usable top soil will be stockpiled for rehabilitation of the 
area around the buildings. The tuff will be used in construction 
of the access road across Two-Mile Canyon. 

The urbanization due to construction of the site will in
crease the surface runoff in to Two-Mile Canyon. Surface drainage 
\'f'ill be maintained during and at completion of construction to 
minimize erosion in the area and transport of sediments into the 
canyon. 
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OFFICE MEMORANDUM 

TO Wayne Hanson 

LOS ALAMOS SC:E:NTIFIC LABORATORY 
UNIVEASI TY OF CALl FORNI A 

LOS ALAMOS, "NEW MEXICO 87544 

DATE: October 23, 1974 

FROM W. D. Purtymun ·"7fo~P 

SUBJECT STORM RUNOFF MORTANDAD CANYON 

SYMBOL. H8-74-380 

Hydrologic investigations have been made in Mortandad Canyon since 
1960. Two gaging stations (GS-1 and GS-2, attached map) were 
established in the canyon in 1962. Records from GS-1 are from 
1962 to present and from GS-2 from 1962 to 1965. 

There has been no runoff out of the canyon disposal area to the 
county line since hydrologic observation began in 1960. The 
canyon heads on the Pajarito Plateau and has a small drainage 
area. Total drainage area west of the county line is about 1.8 
sq mi with 0.5 sq mi above GS-1, and an additional 0.8 sq mi 
from GS-1 to Obs. Hole MC0-8. Observations indicate that most; 
if not all, surface runoff into the canyon occurs in the 1.3 
sq miles west of Obs. Hole MC0-8. The canyons contributing 
runoff are Mortandad (CMR Complex) Effluent, and Ten-Site canyon. 
East of MC0-8, the remaining 0.5 sq mi are relatively flat with 
no major or minor canyons entering from adjacent mesas. 

The stream chatinel east of MC0-6 braids out on the canyon floor 
as the canyon begins to widen and alluvium thickens. Th~ small 
drainage area with thick sections of unsaturated alluvium allows 
rapid infiltration of storm runoff to date. 

As the channel is not well defined in the lower section of the 
canyon, the method for flood-frequency and maximum discharge 
analyses as discribed by Scott is not applicable. However, as 
the channel is well defined west of MC0-6, the flood-frequency 
and maximum discharge '~as computed at GS-1. The drainage area 
is 0.5 sq mi with a mean channel slope of 153 ft/mi. 

Gaging Station 1 

r· 

Frequency 

2-year 
5-year 

10-year 
25-year 
50-year 

Max. Discharge (cfs) 

40 
120 
190 
420 
430 

The maximum discharge during the period 1962 through October 11, 
1974 was estimated to be about 80 cfs in which 9.2 ac-ft of 
water passed through the gaging station. This occurred on 
July 31, 1968 and caused flooding in the canyon which ended 
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UNIVF.A!'HTY OF CALIFO!l .. IA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Wayne Hanson -2- DATE: October 23, 1974 

between MC0-10 and MC0-12. The tunoff did not reach the county 
line. The events predicted by use of Scott's method for the 
12 years of record appear high. 

Three of the larger events for 1974 are listed below. These 
events did not reach the county line. 

Date 

8/5/74 

8/17/74 

10/11/74 

Max. Discharge (cfs) 

10.5 

55 

15.4 

The increased construction in the area (TA-35, TA-55) will increase 
the storm runoff into the canyon. At a maximum discharge of 100 
to 120 cfs at GS-1, the flood flow will probably reach the county 
line and move on to Indian land. Channel conditions and charac~ 
teristics east of the county line are unkno"\'ln. 

Surface flow in the canyon recharges a small body.of water in the 
alluvium that is perched on the underlying tuff. This water body 
extends from the effluent outfall at TA-50 (400 ft west of GS-1) 
to east of Obs. Hole MC0-8. The depth to water in the alluvium 
ranges from near land-surface at GS-1 and MCS-3.8 to about 12 ft 
at MC0-4 and becomes progressively deeper to about 80 ft at MC0-8. 
East of MC0-8 to the county line the alluvium is dry. 

The use of a dam to prevent transport of radionuclides out of the 
disposal area by storm runoff could couse additional problems. 
The radionuclides in the dry reservoir basin would be subject to 
resuspension by wind. The failure of the structure would release 
a larger crest th~n normal runoff. This would disperse radionuclides 
over a larger area beyond the county line as well as create severe 
erosion and possible damage to the bridge on State Road 4. 

A method to prevent runoff out of the canyon and to fix radionu
clides in the disposal area "\'lould be to construct infiltration 
shafts in the channel east of ~fC0-6 and MC0-8. The shafts, 3-ft 
in diameter and 30-ft deep, would be dug into unsaturated allu
vium and would be completed above the \'later in the alluvium west 
of MC0-8. The shafts must be filled with gravel to prevent col
lapse. 

The alluvium in the upper 30 ft is reworked material with a 
conductivity of about 450 ft/day. A 3-ft dia -- 30~ft deep shaft 
would allow infiltration at the rate of 5 cfs one minute after 
flow begins and would decline to about 1.~ cfs at the end of 
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TO:Wayne Hanson -3-

UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!544 

DATE: October 23, 1974 

15 min. T\.,relve shafts in the channel \.,rould have the total capa
city to reduce the flood crest some 60 cfs; however, as the shafts 
will be strung out downgradient, the c~pacity will be slightly 
greater. Continued infiltration during the event will reduce 
the "tail off" (decline from crest) which has a tendency to move 
further down the canyon than the crest of the event. 

The shafts spacing will allow infiltration of ~ater into the 
alluvium over a wide se~tion of the canyon. The volume of un-· 
saturated alluvium east of MC0-6 will absorb all infiltration of 
water ~rom the shafts causing no problem with transport of radio
nuclides by water in the alluvium past the county line. 

There will be considerable transport of suspended and bed load 
sediments with the storm runoff. These sediments will decrease 
the infiltration rates 6f the shafts; however, location of most 
of the shafts in the lower section of the canyon will result 
in possible use of the shafts three ot four times in the next 
10 years. 

The estimated cost of the three ft dia, 30 ft deep shafts filled 
with gravel are about $665 each. The twelve shafts needed would 
cost = $8000. 

If the shaft method is used, it is planned to use three of the 
tl'lel ve shafts between l-1CO- 6 and MC0-7 for a study to monitor 
the infiltration rate, movement of water and radionuclides in 
the unsaturated alluvium,. the effect of sediments on infiltration 
rates and volume of runoff handled by the three shafts under 
different runoff events. 

WDP:lmh 
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TO 

FROM 

SUBJECT 

SYMBOL. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NE\'1 MEXICO 87544 

OFFICE MEMORANDUM 

Wayne Hanson DATE: October 25, 197 4 

w. D. Purtymun @,OfJ 

INFILTRATION SHAFTS AND SEDIMENT TRAPS, MORTANDAD CANYON 

HS-74-410 

I wish to revise Memo HS-74~300 in regard to construction 
of flood control structures in the canyon. 

Six-ft dia shafts about 20 ft deep will be more effective 
for infiltration of storm runoff than the 3-ft dia shafts. 
In view of the large volume of channel bed load carried 
in the runoff, sediment traps will be necessary to pre
vent excessive sedimentation in the shafts. 

Shafts and Sediment Traps 

Nine (9) shafts - 6 ft dia - 20 ft deep filled with washed 
gravel (Not base coarse). 

Two (2) sediment traps, 10 ft wide, 100 ft long, dug to a 
depth of 6ft below the stream channel •. Side rounded and 
smoothed off to prevent walls from sluffing. Channel en
trance and exit riprap at channel level. It may be ad
visable to construct two (2) cross-cuts (at right angles) 
across the traps about 50 ft in length, 20 and 60 f~ from 
channel entrace. These would increase capacity of the 
traps and serve as clean-out.areas when trap is partially 
filled. 

The alluvium in the canyon is quite friable and unconsoli-
dated. It will easily removed by the bucket-auger, and 
heavy:: equipment. The width of traps can be adjusted to 
type of equipment used in excavation. 

WDP:lmh 
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OFFICE MEMORANDUM 
TO LaMar J~ Johnson, H8 Group Leader 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C ... L.I FOFINIA 

L.OS ... L.AMOS, NEW MEXICO 87541 

DATE: November 14, 1974 

FROM w. D. Purtymun, H8d:v;:"'.f.L.ff 

SUBJECT 

SYMBOL 

INVENTORY AND MOVEMENT OF PLUTONIUM IN ACID-PUEBLO, DP-LbS 
ALAMOS, .AND MORTANDAD CANYON 
88-74-424 

The inventory is based on (1) mass of sediments in a section 
of the channel, and (2) the average concentration of Pu in sediments 
in that section. This method of inventory leaves a lot to be de
sired, but considering the limited data it appears to be the best 
method at this time. 

The mass of sediments is compiled from channel width, length 
of section, a thickness of 0.15 m, and a specific gravity of 1.57. 
The physical characteristics of the sections considered in each 
canyon is presented on Table I. 

The mass of the sediments and concentration of Pu were us€d 
to compute the amount of Pu in the section. The concentrations 
at the stations considered and average concentrations are pre
sented in Table II. Location of stations and sections are shown 
on Figures 1, 2 and 3. 

The annual amounts of Pu released from the Treatment Plants 
into the canyon were compiled from records furnished by H-7. The 
estimate from the TA-45 Plant 1943-1950 was taken from LA-5282-MS. 
In general there was good agreement in the amounts derived from 
H-7 records and the LA-5282-MS tabulation of Pu released. 

The inventory in the canyon used data collected in 1968, 
1970, and 1972. Pu analyses for 1973 have not been completed. 
The 1972 data utilizes tabulations from the Ecology Section. 

Pu in the waste when released is adsorbed or retained with 
the finer material in the channel alluvium. The concentrations 
of Pu tend to buildup at the point of effluent discharge in the 
channel during the fall through the spring. This large con
centration is reduced by transport during storm runoff, especially 
the heavy summer showers. 

T~e fine particle in the alluvium in the channel have the 
greater affinity for the Pu; however, most of the Pu is in the 
coarser alluvium as it is more abundant. The finer sediments 
in the alluvium are carried out of the canyons (Acid-Pueblo 
and DP-Los Alamos) as suspended sediments with the storm runoff, 
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LOS ALAM...JS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!1 •• 

TO: LaMar J. Johnson 
H8 Group Leader 

-2- DATE: November 14, 1974 

2 
6 

1 

while the larger materials are being transported as bed material. 
The bed material lags behind, moving short distances with each 
succeeding runoff event. 

Storm runoff reaches the Rio Grande from Acid-Pueblo and 
DP-Los Alamos Canyons. There has been no runoff in the drainage 
area of Mortandad Canyon to the Laboratory boundary (Santa Fe
Los Alamos County Line) since hydrologic investigation began in 
the canyon in 1960. This is due to the small drainage area and 
the thickness of unsaturated alluvium in the canyon. 

The Pu inventories in the canyons is presented in the follow
ing sections. 

I. Acid-Pueblo Canyon 

Total Plutonium (mCi) 

Feb. oct. 

Section (m) 1970 1972 

0- 480 4.6 2.4 
480- 2 600 8.7 4.3 
600- 6 BOO 2.3 2.3 
800-10 280 2.5 2.6 

Total 18.1 11.6 

The inventory in Acid-Pueblo Canyon indicates that from the 
outfall to the confluence with Los Alamos Canyon, in February, 1970 
only 18.1 or 11% of the 170 mCi of Pu released into the canyon 
remains in the sediments. In October, 1972, only 11.6 mCi or 
7% remained of the 170 mCi. The largest change occur in the 
upper sections of the canyon (0- 2600 m) which contain the 
greatest amounts of Pu. The amounts in the lower section (2600 
to 10 280 m) appear to be somewhat in equilibrium, with the 
input transport equal to output. For the two years of data 
the transport is about 3.25 mCi per year. 

The average Pu concentration in the sediments in each section 
of the canyon for 1970 and 1972 is presented in Figure 4. 

II. DP-Los Alamos Can!l,on 

Total Plutonium (mCi) 

May July Aug. Feb. oct. 

Section (m) 1968 1968 1968 1970 1972 

0-1 BOO 3.9 • 4 4.6 3.2 
800-6 600 1.1 0.4 1.1 1.1 .5 

5. 0 42-2 1.5 5.7 3.7 
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The inventory in DP-Los Alamos Canyon for 1968 reflects 
the transport by storm runoff. The May concentration is buildup 
from fall through spring. These concentrations decrease through 
August as the material containing Pu moves out into Los Alamos 
Canyon with summer runoff. The channel in this reach (0-1800) 
has a very thin alluvium cover and a steep gradient. Runoff 
is above normal due to the developed area.rn the lower reach 
(May, 1968, February, 1970 and October, 1972), the transport 
appears to have equalized, with input equal to output. 

The inventory in the canyon in May, 1968, indicates that 
from the outfall to the confluence with Pueblo only 5.0 mCi or 
21% of the 24.1 mCi (1952-1967) released remains in the Canyon. 
In August, only 1.5 m/Ci or 6% of the 24.1 mCi remained. Transport 
out of this reach of the canyon by storm runoff for the year was 
about 3.5 mCi. In February, 1970 about 5.7 mCi or 21% of the 
27.3 mCi (1952-1969) of Pu remained in this reach. The October 
1972 sampling indicated about 3.7 mCi or 8% of 30.8 mCi (1952-
1972) remained in the canyon. 

The average Pu concentration in the sections of the canyon 
is presented on Figure 5. 

III. Los Alamos Canyon from Junction 
with Pueblo to Rio Grande 

Total Plutonium (mCi) 

May Aug. Feb. 

Section (m) 1968 1968 1970 

0-4 BOO 1.6 1.0 2.0 
800-7 200· 1.0 < .02 1.1 

Total 2.6 :1.0 3.1 

The inventory in Los Alamos Canyon from the confluence of 
Pueblo to the Rio Grande in May 1968 was 2.6 mCi which decreased 
to :1.0 in August with the transport of Pu with summer runoff. 

The inventory of February 1970, combining both DP-Los Alamos 
(5.7 mCi) and Acid-Pueblo (18.1 mCi) and below the confluence 
(3.1 mCi), indicates a total of 26.9 mCi of Pu in the three 
separate reaches :14% of the amounts released into DP-Los Alamos 
(27.3 mCi, 1952-1969) and Acid-Pueblo (170 mCi, 1943-1964). If 
one considers the inventory in each of the three segments of 
the three canyons or combinations of segments and assumes all 
Pu is tied up in the sediments, the loss of Pu or transport to 
the Rio Grande is about 80 to 90% of all Pu released from the 
treatment plants. · 
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IV. Mortandad Canyon 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 875.C.C 

DATE: November 14, 1974 

Total Plutonium (mCi) 

Section 

0-1 460 
1 460-3 040 

Total 

Feb. 

1970 

15.8 
1.5 

17.0 

Oct. 

1972 

28.2 
5.1 

33.3 

The inventory in Mortandad Canyon for February 1970 shows 
about 17.0 mCi of Pu in the reach from 0 to 3 040 m. The total 
release from 1963 through 1969 was 21.9 mCi. The remaining 4.9 
mCi has been carried past MC0-8 by storm runoff, but not to 
MC0-12 where the sediments contained only backgr9und amounts 
of Pu. The inventory in October, 1972 shows about 33.3 mCi of 
Pu in the reach from 0-3 040 m. The release during the period 
1964 to 1972 was 42.1 mCi. The remaining 8.8 mCi were carried 
east of MC0-8 by storm runoff but not to MC0-12. 

The average Pu concentration in sediments in the canyon 
is presented on Figure 6. 

The 30.4 mCi of Pu in the sediments of Mortandad Canyon 
represents the largest amounts available for transport by storm 
runoff. Due to the small drainage area and thickness of un
saturated alluvium runoff in the canyon has not reached the 
county line; however, the development and construction at 
TA-35 and TA-55 will increase the runoff into the Canyon. 
This increase may be sufficient to transport the P~ to the 
County line or into Indian land. Attached as an appendix 
are three memos dealing with storm runoff, infiltration shafts 
and sediment traps, and infiltration shafts for flood reduction 
in Mortandad Canyon. 

WDP:dl 
Enc. 

xc: Wayne C. Hanson, H8 
Tom Hakonson, H8 
Jack Nyhan, H8 
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TABLE I 

Physical Characteristics of Channels 

A. Acid Pueblo Canyon 

1. 0 to 4BO m (Acid Canyon) 
Width 1.5 m Depth 0.15 m 
Sp. g. 1.57 Weight 170 X 10 6 g 

2. 4BO m to 2 600 m 
Width 2.5 m Depth 0.15 m 
Sp. g. 1.57 Weight 1 790 X 10 6 g 

3. 2 600 m to 6 BOO m 
Width 3 m Depth 0.15 m 
Sp. g. 1.57 Weight 2 967 X 10 6 g 

4. 6 BOO m to 10 2BO m (Confluence) 
Width 4 m Depth 0.15 m 
Sp. g. 1.57 Weight 3 27B X 106 g 

B. DP-Los Alamos Canyon 

1. 0 to 1 BOO m 
Width 1.5 m 
Sp. g. 1.57 

Depth 0.15 m 
Weight 459 X 10 6 g 

2. 1 BOO m to 6 600 m 
Width 2.5 m 

. Sp. g. 1.57 
Depth 0.15 m 
Weight 2 B32 X 10 6 g 

C. Confluence Pueblo-Los Alamos to Rio Grande 

1. Confluence to 4 BOO m 
Width 3 m Depth 0.15 m 

6 
Sp. g. 1.57 Weight 3 40B X 10 g 

2. 4 BOO m to 7 2 00 m (Rio Grande) 
Width 4 m Depth 0.15 m 
Sp. g. 1.57 Weight 2 261 x 106 g 

D. Mortandad Canyon 

1. 0 to 1 460 m 
Width 1 m Depth 0.15 m 
Sp. g. 1.57 Weight 344 X 10 6 g 

2. 1 460 m to 3 040 m 
Width 2 m Depth 0.15 m 

6 Sp. g. 1.57 Weight 744 x 10 g 
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TABLE II 

Computations Showing Concentrations and 
Amounts of Pu in Sections of the 

Canyon 

A. Acid-Pueblo Can!l.on (Februar!l., 1970) 
Concentration Total Pu 

Section Station J3Ci/g Ave. mCi 
o- 480 AC4 ' 29.1 

Acid Weir 24.B 27.0 4.6 
480- 2 600 PC-2 4.9B 

PC-5 4.71 4.84 8.7 
600- 6 BOO PC-7 1.15 

PC-9 .39B .775 2.3 
800-10 280 PC-9 .398 

SR-4 1.14 .770 2.5 

TOTAL 1B.l 

B. A ci d-Puebl o Cany_on (October, 1972)!:..1 
Concentration Total Pu 

Section Station pci/g ~- mCi 

0- 480 AP-1 2.5 
AP-2 2.3 
AP-3 6.9 
AP-4 50 
AP-5 13 
AP-6 12 
AP-7 11 14.0 2.4 

4BO- 2 600 AP-B 2.1 
PC-5 2.6 2.4 4.3 

600- 6 BOO AP-9 .36 
AP-10 1.2 .7B 2.3 

B00-10 2BO AP-10 1.2 
SR-4 .37 .7B _l_.:..§. 

TOTAL 11.6 

!:../ AP-Series Stations Ecology Section 

c. DP-Los Alamos Cany_on (Ma'i., 196B) 
Concentration Total Pu 

Section Station fKi/g Ave. mCi 

0- 1 BOO DPS-1 16.20 
DPS-4 .B4 . B. 5 3.9 

BOO- 6 600 LAS-3 .65 
LAS-S .15 .40 1.1 

TOTAL 5.0 
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D. Los Alamos Can !ion (Jul!l. 1 196B) 
Concentration Total Pu % of 

Section Station lJCi/g Ave. mCi Total Pu 

1 BOO- 6 600 LAS-2 4.39 
LAS-3 • 7 2 
LAS-4 .6B 
LAS-S .22 l.S 0.4 

TOTAL 0.4 

E. DP-Los Alamos Can !ion (Au~ust 1 196Bl 
Concentration Total Pu % of 

Section Station lJCi/g Ave. mCi Total Pu 

o-. 1 BOO DPS-1 0. 41 
DPS-2 1. 44 
DPS-3 .91 
DPS-4 .BB 0.91 .4 27 

1 BOO- 6 600 LAS-2 .60 
LAS-3 .37 
LAS-4 .30 
LAS-S .23 .3B L.1.. __ll 

TOTAL 1.S 100 

F. DP-Los Alamos Can !ion (Februar!l.1 1970) 
Concentration Total Pu % of 

Section Station }.lCi/g Ave. mCi Total Pu 

o- 1 BOO DPS-1 1B.4 
DPS-4 1. 62 "10.1 4.6 B1 

1 BOO- 6 600 LAS-2 .19B 
LAS-3 .1S6 
LAS-4 . 396 
LAS-S .B4B 4--Q a.+ 1.1 19 

TOTAL S.7 100 

G. DP-Los Alamos Can!l_on (October 1 1972)1.1 
Concentration Total Pu % of 

Section Station lJCi/g ~- mCi Total Pu 

o- 1 BOO DP-S 0.76 
DP-6 19 
DP-7 .93 6.9 3.2 B6 

1 BOO- 6 600 DP-9 . 20 
DP-10 • 30 
SR-4 • 01 .17 . s 14 

TOTAL 3.7 100 

l:./ DP Series Ecology Section 
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H. Los Alamos Can!i.on [Confluence LA-Pueblo To Rio Grande] 
(Ma !i., 196B) 

Concentration Total Pu % of 
Section Station )JCi/g Ave. mCi Total Pu 

Confluence- LAS-6 .62 
4 BOO LAS-B .34 .4B 1.6 62 

4 BOO- 7 200 LAS-B .34 
LAS-9 .24 .29 1.0 3B 

TOTAL 2.6 100 

I. Los Alamos Can!i.on [Confluence LA-Puebio to Rio Grande], 
(Au~ust, 196B) 

Concentration Total Pu % of 
Section Station )JCi/g Ave . mCi Total Pu 

Confluence- LAS-6 • 53 
4 BOO LAS-B .02 .28 1.0 100 

4 BOO- 7 200 LAS-B .02 
LAS-9 <.01 .01 <.02 

TOTAL :1.0 100 

J. Los Alamos Can!i.on [Conf 1 uence LA-Pueblo to Rio Grandel 
(Februar!J., 1970) 

Concentration Total Pu % of 
Section Station )JCi/g ~- mCi Total Pu 

Confluence- LAS-6 .B60 
4 BOO LAS-7 .338 .60 2.0 65 

4 BOO- 7 200 LAS-S .591 
LAS-9 .364 .48 1.1 ....12. 

TOTAL 3.1 100 

K. Mortandad Can!J.on (Februar~J_, 1970) 
Concentration Total Pu % of 

Section Station }JCi/g Ave. mCi Total Pu 

o- 1 460 GS-1 87.9 
MCS-3. 8 3.8 45.8 15.8 93 

1 460- 3 040 MC0-5 2.8 
MC0-7 .40 1.6 1.2 7 

TOTAL 17.0 100 
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L., Mortandad Canyon (October, 1972l 
Concentration Total Pu % of 

Section Station }lCi/g Ave. mCi Total Pu 

o- 1 460 M-1 223 
M-2 117 
M-3 91 
M-4 48 
M-5 124 
M-6 24 
M-7 21 
M-8 9.1 82 28.2 85 

1 460- 3 040 MC0-5 2.8 
M-9 11 6.9 5.1 _12. 

TOTAL 33.3 100 
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Year 

1943-1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

TABLE III 

Annual Amounts of Plutonium Released From 
Waste Treatment Plants 

Acid-Pueblo 

143 
1.3 
1.1 
1.2 
2.2 
2.2 
1.0 

.9 

.9 
1.2 
2.6 
5.2 
3.9 
3.0 

.04 

170 

42-10 

Millicuries 

DP-Los Alamos 

. 3 
1.1 
1.0 

• 9 
. 8 

1.0 
.6 
. 8 

1.7 
5.4 
2.9 
2.2 
1.1 
1.0 

• 9 
2.4 
1.6 
1.6 
1.5 

• 7 
1.3 

30.8 

Mortandad 

1.6" 
1.9 
3.5 
1.6 
4.2 
2.6 
6.5 
5.0 
6.8 
~ 

42.1 
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OFFICE MEMORANDUM 
TO : La: la r J. Johns on, HS Group Leader 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CAL.IFORNIA 

L.OS Al..AMOS. NEW MEX1Col.875.W 

DATE:December 3, 1974 

FROM :W. D. Purtymun, H-8 T. E. Hakanson, H-8 

sueJECT • INVENTORY AND MOVE~IENT OF PLUTONIUM IN ACID- PUEBLO, 
. DP- LOS AL.A.l\tOS, AND ~10RTANDAD CANYON 

SYMBOL : H8 -74-430 

Introduction 

The purpose of this report is-to document current 
knowledge on the amounts of 137Cs and Pu which the Lab
oratory released into Acid-Pueblo·, DP-Los Alamos and 
Mortandad Canyons over the last 31 years and to present 
our estirr.atcs of residual inventories of these materials, 
based on sediment radionuclide concentrations. It must 
be recognized that the information presented herein is 
not definitive but may be modified as further data become 
available. Some of the assumptions made in estimating 
radionuclide release and inventory are arguable; however, 
they represent a best estimate based on our combined 
field experience in the canyons themselves. 

Radionuclide Input 
The three ce~yons used as liquid waste disposal areas 

have received contaminated wastes for varying lengths of 
time. Acid-Pueblo Canyon was used for a period of 20 years 
during 1944-1964 but has not been used for at least 9 years. 
The DP Canyon area is one which has been used for about 20 
years and still receives discharges from TA-21. It is ex
pected, however, that use of this canyon for disposal of 
plutonium wastes will be eliminated within the next few 
years when a new Plutonium Research Facility becomes opera
tional. Mortandad Canyon has been used for about 10 years 
as the disposal area for wastes from the TA-50 plant. 
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TO: La Mar J. Johnson 2 

LOS ALAMOS SCIENTIF"IC LABORATORY 
UNo •ERSITY Of" CALIF"ORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

DATE: December 3, 1974 

This plant processes industrial wastes from the major 

portion of the Laboratory. 
It is evident from data which are presented later 

and from discussions with the few personnel (Dean Meyer, 
Jim Sattizan) who '"ere here when Laboratory operations 
began, that 3H, 137cs, 238Pu, 241Am, 89 - 90sr, and 235u 
were discharged into some or all o£ the liquid waste dis
posal areas. Unfortunately, the lack of comprehensive 
records on the rad.ionuclide content of treated effluent 
(with the exception of plutonium) was not maintained un
til just recently. Therefore, it was impossible to esti
mate the quantities of these radionuclides which were 
released to the canyon areas. Sufficient data were avail
able to crudely estimate plutonium input to the canyons 
by utilizing gross alpha activity measurements on the treat
ed effluent. All the alpha activity in the effluent '"as 
assumed to be 239Pu; consequently the estimated input to 
the canyons was in term~ of 239Pu "equivalents". In real
ity the "Pu" in liquid effluents released to DP and Mort
andad Canyons after 1959 consisted of a mixture of 238Pu 

d 239p R t l f 238p d 239p . 1 . "d an u. ecen ana yses or u an u 1n 1qu1 
effluents indicate that about SO% of the Pu in DP Canyon 
effluents is 239Pu while over 90% of the Pu in Mortandad 
Canyon effluents is 238Pu. 

Records on the amounts of 239Pu in the untreated ef
fluent from TA-l were not maintained during the 1944-1950 

period. Consequently, estimates of additions of this 
radionuclide into AP Canyon are without a quantitative 
basis. A crude estimate was made by assuming that the 
amount of 239Pu in the effluent increased linearly through 
the 1944-1950 time period. The first year that complete 
records were available (1952), pretreatment liquid efflu-
ents designated for disposal in AP Canyon contained 45 mCi Pu. 
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TO: LaMar Johnson 3 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 0,. CALII'"OAIIIIA 

LOS ALAMOS. NEW MEXICO 1'7!544 

DATE: December 3, 1974 

A linear extrapolation from 4 5 mCi P.u released in 1952 

to 0 released in 1943 (a year prior to plutonium processing) 
followed by numerical integration resulted in an estimated 
plutonium input of about 143 mCi into AP Canyon (Table 1). 
Robeck (TID-460), utilizing some data on the Pu content of 
TA-l effluent, estimated that as much as 63 mCi Pu was re
leased to Acid-Pueblo Canyon during -1949 whereas our estimate 
(i.e. based on the l~near extrapolation) was about 20 mCi 
during that year. The descrepancy between the two values 
demonstrates the need for caution in applying the value of 
143 mCi. The actual value may be higher as evidenced by 
Robecks paper, or it may be lower, as Group H-7 contends. 

During the 13.5 year period when the TA- 4 5 plant lias 
operational (1951-1964), .an additional 27 mCi was released 
into AP Canyon which brings the total estimated additions to 
170 mCi Pu. 

The TA-21 facility which. became operational in 1952 has 
released an estimated 32.. mCi Pu to DP Canyon through 197:3 
(Table 1). The possibility exists that prior to 1952, 
additional Pu (and other radionuclides) seeped into DP-Los 
Alamos Canyon from disposal pits and drains located on the 
adjacent mesa. Elevated Pu concentrations were measured in 
Los Alamos Canyon water and soils as early as 1946 (Kingsley, 
LA- 516). There is no liay of assessing the quantities of 
radioactivity involved. 

The TA-50 waste treatment facility became operational 
in 1964 and as of 1973 had released an estimated 5~ mCi Pu 
to Mortandad Canyon (Table 1). The input of Pu to this can
yon is expected to increase after the new Plutonium Research 
Facility becomes operational. 

A • d . u...l 137 .s ment1one prevlQS y, Cs release to the canyons 
\ 

could not be estimated due to a lack of records. 
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TO: 

LOS ALAMOS SCIENTIFIC LABO iATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO ~7!5-4o4 

LaMar Johnson 4 DATE:December 3. 1974 

Inventory r.todel 

The radionuclide inventory estimates presented in 
this memo were calculated from the following equations: 

where, 
I = (CJ (L) (W) (D) (S) 

I = calculated inventory (mCi) for segment L 
C = average radionuclide concentrations 

(mCi/g) in sediments. 
L = length of stream channel segment 

(meter) over which c apulied. 
W = average width (meters) of stream 
D = depth (meters) of sediment to which 

C applied. 
S = specific gravity (g/m 3) of sediment. 

D was taken as 0.15 m and s as 1.57 X 106 g/m3. 
The total inventory (TI) was; 

n 
TI = 2_ I 

1 

lfuere n equals the number of individual stream channel segments 
considered in each canyon. 

O...V"e. 
The errors associated \'lith the model ":i:-s- obviously of the 

.same order as those associated with the input data. The radio-
o...,.~ 

nuclide concentration data~ likely the largest source of error 
in the inventory estimates for both Pu and 137cs. The coef
ficient of variation c5 · D. x 100) for triplicate samples 

mean 137 
averaged about 80 percent for Pu and 40 percent for Cs. 

Model Input 

The Pu and 137cs data used in equation I are presented in 
Tables II, III and IV. The location of sampling stations and 
stream channel sections for which calculations were made, are 
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TO: LaJ.1ar Johnson 5 

LOS ;.L~JwiCS SC:iEf.,_;liFiC LASORATCRY 
UNI" ;..:1SITY OF CALfFORN!,, 

LOS ALAMOS, NEW MEXICO fl7llo44 

DATE:December 3, 1974 

shown in Figs. 1-3. Plutonium inventories in each canyon 

were estimated from data collected in 1968, 1970 and 1972. 

The 1972 data utilizes tabulations from the Ecology Section 

(LA-5586), and Environmental Monitoring Report for 1972 
(LA-5184). The 137cs data were gathered in 1972 and were 
partially reported in LA-5282-ms. 
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TABLE I 

SUMMARY OF PLUTONIUM ADDITIONS TO THE LIQUID WASTE DISPOSAL AREAS 

FROM 1943 THROUGH 1973 

TA-45a TA-21 TA-50 

iilCi Pu in mCi Pu in mCi Pu in 
YEAR Effluent Effluent Effluent 

1943-50 143. 

1951 0.4 

1952 0.3 0.1 

1953 0.9 1.6 

1954 2.0 0.5 

1955 2.2 1.1 

1956 1.1 0.8 

1957 0.9 1.0 

1958 0.9 0.5 

1959 1.2 0.9 

1960 2.2 1.7 

1961 5.7 5.0 

1962 3.9 3.2 

1963 5.1 2.5 1.5 

1964 0.04 1.1 2.0 

1965 1.0 3.5 

1966 0.8 1.7 

1967 3.4 4.2 

1968 1.6 2.6 

1969 1.6 6.8 

1970 1.5 5.1 

1971 0.7 6.0 

1972 1.1 8.1 

1973 0.4 8.8 

TOTALS 170. 32.1 51.3 

a TA-45, TA-21, and TA-50 released liquid effluent into Acid-Pueblo, 

DP-Los Alamos and Mortandad Canyons, respectively. 
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TABLE II 

Physical Characteristics of Channels 

A. Ac~d Pueblo Canyon 

1. 0 to 4BO m (Acid Canyon) 
Width 1.5 m Depth 0.15 m 
Sp. g. 1.57 Weight 170 X 106 g 

2. 4BO m to 2 600 m 
Width 2.5 m Depth 0.15 m 
Sp. g. 1.57 Weight 1 790 X 106 g 

3. 2 600 m to 6 BOO m 
Width 3 m Depth 0.15 m 
Sp. g. 1.57 Weight 2 967 X 106 g 

4. 6 BOO m to 10 2BO m (Confluence) 
~idth 4 m Depth 0.15 m 
Sp. g. 1.57 Weight 3 27B X 106 g 

B. DP-Los Alamos Canyon 

1. 0 to 1 BOO m 
Width 1. 5 m 
Sp. g. 1.57 

Depth 0.15 m 
6 Weight 459 X 10 g 

2. 1 BOO m to 6 600 m 
Width 2.5 m Depth 0.15 m 
Sp. g. 1.57 Weight 2 B32 X 10 6 g 

C. Confluence Pueblo-Los Alamos to Rio Grande 

1. Confluence to 4 BOO m 
Width 3 m Depth 0.15 m 
Sp. g. 1.57 Weight 3 40B X 106 g 

2. 4 BOO m to 7 2 00 m (Rio Grande) 
Width 4 m Depth 0.15 m 
Sp. g. 1.57 Weight 2 261 x 106 g 

D. Hortandad Canyon 

1. 0 to 1 460 m 
Width 1 m Depth 0.15 m 
Sp. g. 1.57 Weight 344 X 106 g 

2. 1 460 m to .5/0C m 
Width 2 m Depth 0.15 m 
Sp. g. 1.57 Weightl1-14 x 106 g 
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TABLE II'I 

Computations Showing Concentrations and 
Amounts of Pu in Sections of the 

Canyon 

A. Acid-Pueblo Can~J_on (FebruariJ_, 1970) 
Concentration Total Pu 

Section station X 1 o- :9. mC i I g _ ..1 ve. mCi 
o- 4BO AC4 29.1 

Acid Weir 24.B 27.0 4.6 
4BO- 2 600 PC-2 4.9B 

PC-5 4.71 4.B4 8.7 
600- 6 BOO PC-7 1.15 

PC-9 .398 .775 2.3 
800-10 280 PC-9 .398 

SR-4 1.14 .770 2.5 

TOTAL 18.1 

B. Acid-Pueblo Can!l_on (October, 1972) 11 

Concentration Total Pu 
Section Station X 10-9 mCi/g Ave. mCi 

o- 480 AP-1 2.5 
AP-2 2.3 
AP-3 6.9 
AP-4 50 
AP-5 13 
AP-6 12 ~.t 
AP-7 11 J..4...r..9 2.4 

480- 2 600 AP-8 2.1 4.~ 
PC-5 2.6 2.4 4.3 

600- 6 BOO AP-9 • 36 
AP-10 / 2.3 1.2 ,q) • "1-8-

800-10 280. AP-10 1.2 

'~'- 78 SR-4 .37 2.6 

TOTAL 11.6 

!/ AP-Series Stations Ecology Section 

c. DP-Los Alamos Can !lor. (l.f a IJ.., l96Bl 
Concentration Total Pu 

Section Station X 10-~ mCi/g: Ave. mCi 

0- 1 BOO DPS-1 16.20 
DPS-4 .B4 8.5 3.9 

BOO- 6 600 LAS-3 .65 
LAS-S .15 40 1.1 

TOTAL 5.0 
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Table Ill (con't.) 

G. Lo~er Los Alamos Canyon [Confluence LA-Pueblo To Rio Grande] 
(14ay, 196B) 

Section 

Confluence-
4 BOO 

4 BOO- 7 200 

TOTAL 

Station 

LAS-6 
LAS-B 
LAS-B 
LAS-9 

X 

Concentration Total Pu 

lo-9 mCi/g ~- mCi 

.62 r"> 

.34 o. . 4B 1.6 

.34 

.24 ·'~ .29 SL.:l.. 

2.3 

H. Lower Los Alamos Canyon (Confluence LA-Pueblo to Rio Grande] 1 

(August:, l96B) 
Concentration Total Pu 

Section· Station X 1 o-9 mC i /g Ave. ~ 

Confluence- LAS-6 .53 
4 BOO LAS-S • 02. .28 1.0 

4 BOO- 7 200 LAS-S .02 
LAS-9 <.01 .01 <.02 

TOTAL :1.0 

I .. Lcwer Los Alamos Canyon (Conf1uence LA-Pueblo to Rio Grande] 
(Februarg, 1970) 

J .• 

Section 

Confluence-
4 BOO 

4 BOO- 7 200 

TOTAL 

Sration 

LAS-6 
LAS-7 
LAS-S 
LAS-9 

Concentration 
X lo-9 mCi/g ~· 

.860 

.338 

.591 

.364 

.60 

.48 

Hortandad Canyon (February, 1970) 

Section 

o- 1 460 

l 460- 5 100 

TOTAL 

Station 

GS-1 
HCS-3.8 
l.fC0-5 
MC0-7 

C::>ncent:ration 
X ~ mCi/g ~· 

87.9 
3.8 
'2.B 

.40 

43-9 

45.8 

1.6 

Total Pu· 
mCi 

2.0 

Total Pu 
mCi 

15.8 

2.:;' 

18.5 



Table 111 (con't.) 

D. DP-Los Alamos Canyon (August, 1968) 
Concen~ra~ion 

Sec~ion Station x to-.9 I!JP/g Ave. 

0- l BOO DPS-l 
DPS.:.2 
DPS-3 
DPS-4 

l BOO- 6 600 LAS-2 
LAS-3 
LAS-4 
LAS-5 

0.41 
1.44 

.91 

.88 

.60 

.37 

.30 

.23 

0.91., 

38 

Total.Pu 
mCi 

.4 

TOTAL 1.5 

R. DP-Los Alamos Canyon (February, 1970) 
Concen~ration Total Pu 

Section S~ation x 10-S mCi/g ~- mCi 

o- l BOO DPS-l 18.4 
DPS-4 1.62 10.1 4.6 

l BOO- 6 600 LAS-2 .198 
LAS-3 .156 
LAS-4 • 396 
LAS-5 .848 0,4 1.1 

TOTAL 5.7 

F. DP-Los Alamos Canyon (October, 1972) 11 

Section Station 

0- l BOO DP-5 
DP-6 
DP-7 

1 BOO- 6 600 DP-9 
DP-10 
SR-4 

TOTAL 

Concen~ration 

x to-9 mti/g Ave. 

0.76 
19 

.93 

. 20 

.30 
• 01 

6.9 

.17 

~/ DP Series Ecology Section 

43-10 

Total Pu 
mCi 

3.2 

.5 

3.7 



Table Ill (con·'L) 

K. Mortandad ca·nyon (October, 1972l -· 
Concentration Total Pu 

Section Station X to-9 mCi/~ Ave. mCi 
P·• 

o- 1 460 l.f-1 223 
H-2 117 
H-3 91 
H-4 48 
H-5 124 
H-6 24 
H-7 21 
H-8 9.1 82 28.2 

1 460- 5 100 HC0-5 2.8 
H-9 ~1 6.9 1~8 

TOTAL 40.0 
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TABLE IV 

Concentrations and Amounts of 
137

cs in 
Sections of the Canyons 

A. Acid-Pueblo Canxon (October, 1972) 

Concentration 
Section (m) Station X lo-9 mCi/2 Avg. 

0-480 Ap-1 0.53 
Ap-2 0.05 
Ap-3 1.5 
Ap-4 0.74 
Ap-5 14 
Ap-6 1.1 
Ap-7 1. 5 2.8 

480-2600 Ap-8 1.1 1.1 
2600-6800 Ap-9 0.31 0.31 
6800-10280 Ap-10 0.20 0.20 

Total 

B. DP-Los Alamos Canyon (October, 1972) 

Concentration 

Section (m) Station x 1o-9 mCi/g Avg. 

0-1800 

1800-6600 

Total 

m-1 
m-2 
m-3 
m·-4 
m-5 
m-6 
m-7 
m-9 
m-10 

1654 
187 

5.9 
49 
24 
15 
51 
1.3 

3. ·6 

33 
284 

8.3 

C. Lower Los Alamos Canyon (October, 1972) 

Concentration 
Section (m) Station x 1o-9 mCi/g Avg. 

Confluence-
4800 

4800-7200 

Total 

m-10 

m-11 

0.20 

1.6 0.9 

43-12 

Total 
137 

Cs 
(mCi) 

0.48 
2.0 
0.92 
0.66 

4.1 

137 
Total Cs 

(mCi) 

24 

154 

'l'otal 
137

cs 
(mCi) 

1.1 

9.1 

10.2 



Table IV (con't) 

D. Mortandad Canyon (October, 1972) 

Conc~~tration 
_s....;;e....;;c;;...t;;;..l.;;;..' ..;;.o.;;.;n~(:..;.m;.;..):...-..;..S....;;t...;;a;;...t;;...l._· o.;;._,n__ x 1 0 m C i I 9 A v 9 • 

0-1460 m-1 2022 
m-2 506 
m-3 527 
m-4 629 
m-5 285 
m-6 1191 
m-7 315 
m-8 90 696 

1460-5100 m-9 91 
m-10 0.6 46 

Total 

43-13 

Total 
137cs 

(mCi) 

240 

79 

319 
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TO: LaMar Johnson 

Pu Inventory 
Acid-Pueblo Canyon 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 1\7!54 .. 

DATE: December 3, 1974 

The inventory and relative distribution of Pu in 
four segments of Acid-Pueblo Canyon are presented below: 

Total Pu (mCi) 
Section (m) Feb. 1970 % Total Oct. 1972 t Total 

0-480 4.6 25 2.4 21 

480-2600 8.7 48 4.3 37 

2600-6800 2.3 13 2.3 20 

6800-10280 2.5 14 2.6 22 

Total 18.1 100 11.0 100 

Calculations based on Feb. 1970 samples indicate that 
about 18.1 mCi remain in the 1B280 m section of ~tream 
channel downstream from the \~aste-outfall. This value rep
resents about 11% of the estimated input of 170 mCi. In 
October, 1972, 11.6 mCi was the calculated inventory for the 
same sections of stream channel. If the difference between 
1970 and 1972 estimates are real, then the annual loss from 
this stream section was about 2.2 mCi/year or roughly 131 of 
the current inventory per year. The latter figures were based 
on a 6.5 mCi loss over three summer rainfall seasons. The 
loss appears to have been from the upper reaches of the can
yon where the stream channel is narrow, precipitous and easily 
scoured. The flux of Pu in the lower sections (2600-10280 m) 
apparently is in equilibrium,· with gains equaling losses. 

~ata on the vertical distribution of the Pu in 
Acid-Pueblo sediments indicate that the radionuclide is rela-

• 
tively well mixed to sampling depths of 30 em throu,hout the 

entire 102~0 me~er sect1on. Snow and rain runoff and sewage 
effluent are all at least partially responsible for the redis
tributi6n of sediment Pu with distance and denth. 

1 . f 239-24lp /238p . A "d p bl C d" T1e rat1o o u u 1n c1 - ue o anyon se 1-

ments averaged 17, teflecting the laboratories early work 
. th 23-9p 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 875•4 

DATE: December 3, 1974 

The discrepancy between our inventory estimates and 
the amount of Pu released to the canyon measured about 150-
160 mCi. There are several possible explanations for the 
discrepancy and these include: 

1. the removal of significant amounts of Pu from 
the upper 160 meters of the canyon during the 
dismantling and clean-up o! TA-45 and, 

Z. the flushing of Pu downstream during snow melt 
and/or rain runoff events. 

It is impossibe to assess the amount of Pu removed dur
ing the TA-45 clean-up operation. Records compiled by 
J. Enders show that 504 truck loads of material were removed 
from the TA-45 area and were buried in Area G and C. Personal· 
communications with C. Blackwell, J. Enders and C. Christens·on 
lead us to believe that .a very small amount o£ the rubble 
actually came from the canyon, per se. This contention is 
further substantiated by the physical appearance of th~ can
yon today. There is little evidence of soil and/or rock re
moval from the stream channel other·than one or two isolated 
spots where chis.el marks are visible in the Tuffe. Most of 
the material which was removed fr~m the canyon consisted of 
the cliff face immediately below the TA-45 waste outfall. 
According to Blackwell and Enders, a road was built to the 
bottom of the cliff where front end loaders scooped up about 
94 truck loads of rubble for burial in Area C. The waste 
outfall area from TA-l, which is immediately adjacent to the 
TA-45 outfall, also bears no evidence of clean-up. Tne soils 
are well developed and heavily vegetated. 

Unfortunatley, recollections from the past and opinions 
based on field observations, provide little bases for deriv
ing a quantitative estimate of the amount of Pu removed from 
the canyon. It is our belief, however, that relatively small 
amount of the radioactivity was removed from the canyon during 
the clean-up operation. 
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UNIVERSITY OF CALIF'ORNIA 

I.CS ALAMOS, NEW MEXICO 87154<1 

TO: LaMar Johnson DATE:December 3, 1974 

In our opinion, the most likely explanation for the 
relatively small residual Pu inventory is that the material 
was transported downstream during runoff events. Such a pro
cess was noted in Pueblo and Los Alamos Canyons as early as 
1946, when Kingsley (LA-516, LA-516A) measured elevated Pu 
levels in soils and water about 10000 m below the respective 
waste outfalls and that levels in stagnant pools in the stream 
were much lower following spring rains than in late fall. Ro
beck (TID-460) in 1950, also suggested runoff transport phen
omena as a mechanism of Pu redistribution in Pueblo Canyon. 

Sediment radionuclide concentrations from the confluence 
of Pueblo and Los Alamos Canyon to the Rio Grande, demonstrate 
that Pu has been transported downstream from th~ waste outfalls 
(Schnap and Tribley, LAMS-709; Dodd, LAMS-2038; Hakanson, 
LA-5586; Purtymun, LA-4561). Three studies in DP Canyon 
(Purtymun, LA-5744) and in Mortandad Canyon (Hakanson, in pre
paration; Purtymun, Johnson, and John, U.S. Geol. Survey Prof. 
Paper 550-D) demonstrated that runoff is an operative mechanism 
in the transport of radioactivity down the canyons. 

Determining the rate of Pu movement downstream in Acid
Pueblo Canyon is difficult with the data presently available. 
We have attempted to do so, however, utilizing 1970 and 1972 
data. As mentioned previously, the loss of Pu from 1970 to 
1972 was about 2.2 mCi/year or about 13% of the current inven
tory each year. 1be curves in Fig. 4 show the accumulative 
input of Pu to the canyon from 1943-1964 (upper curve) and 
the residual remaining each year through 1972 assuming a 13% 
annual loss (lower curve). The calculating formula along with 
an example calculation also appear in the Figure.L \ 

e~\AC...TIOo"\ 
The Pu inventory in 1972 as estimated by · was 

11.6 mCi which compares very well with a predicted inventory, 

based on a 13% annual loss, of 8 mCi. The use of the 13% an
nual decrement model assumes that Pu transport out of the 10280 m 
section began the first year wastes entered the canyon (1943) 
and that the flushing process proceeded at a 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOI'<NIA 

LOS ALAMOS. NEW MEXICO 8':'!544 

TO: LaMar Johnson DATE: December 3, 1974 

continuous rate through each succeeding year. The vali
dity of these assumptions is questionable. However, the 
data presented by Kingsley (LA-516, LA--516A) demonstrate 
that by 1946, Pu had moved. several thousand meters down
stream. In addition., hydrplogic /observations over the past 
16 years indicate that 3-4 runott ' events in the Acid
Pueblo watershed reach the Rio Grapde each year. Regardless 
of the validity of the assumptions, the exercise demons~rate$ 
the need for continuing long-term observations and special 
studies to provide a sound bases for predicting annual 
losses and transport mechanisms of the radioactivity. 

At a 13\ annual loss the Pu inventory in Acid-Pueblo Canyon lrould 

approach background levels (0.82 mCi over the 10280 m segment) by 1988. 
Pu concentrations in Acid-Pueblo sediments above the ,.,aste outfall 
in 1972, averaged 0.1 pCi/g in 5 samples. 

DP-Los Alamos Canron 

The results of the inventory estimates for two sections of DP-
Los Alamos Canyon are presented below: 

May ' Aug. ' Feb. ' Oct. ' Section (m} 1968 Total 1968 Total 1970 Total 1972 Total 

0-1800 3.9 78 0.4 27· 4.6 81 3.2 86 
1800-6600 1.1 22 1.1 73 1.1 19 0.5 14 

Total 5.0 100 1.5 100 5.7 100 3.7 100 

The Pu inventories in May and August 1968, reflect the stonn trans
port phenomena that we believe is operative in Pu redistribution. TI1e 
inventory in May 1968 represents build up of Pu during the Fall-Winter
Spring months, while the August inventory represents the residual after 
the summer rainfall season. The loss in the 0-1800 segment during the 
3 month period was about 90% of the residual inventory while the overall 
loss from both segments l'IBS about 70% of the inventory. The stream 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY Of' CALWOHNIA 

LOS ... L ... MOS. NEW MEXICO B_7S4• 

CATEDecember 3, 1974 

channel in the 0-1800 m segment has a thin (< 30 em) alluvial 

cover and has a steep gradient (182m fall/1800 m stream). Run
off is above normal due to the large areas of paved landscape 
(tO\·msi te) which drain into DP canyon. Losses from the lower 
section (1800-6600 m) apparently equaled gains since the inven
tory remained relatively co~stant. 

The 5 mCi inventory in May 1968 represent about 20% of the 
25.2 mCi (1952-1967) released to the canyon while the August 1968 
inventory of 1.5 mCi represent 6% of the input. 

The. 1968 data suggest that Pu losses from the canyon are 
cyclic, with buildup occurring during the Fall-Winter-Spring 
months and losses occurring during the summer months when storm 
runoff periodically fills the streams. 

The inventory estimate in February 1970 was 5.7 mCi which 
represents 20\ of the 28.4 mCi released to the canyon. About 
12% (3.7 mCi) of the 31.7 mCi input remained in October 1972. 

The inventory estimates for all three years indicate that 
year to year losses approximately equal gains_, even though with
in year losses may occur within a short time period. The overall 
loss of Pu from May 1968 to February 1970, was about 2.5 mCi. 
This value was derived as follows: 

Net Pu loss = 5 mCi (1-fay 1968 inventory) 
+ 3.2 mCi (additions during 
1968-1969)--5.7 mCi (February 
1970 inventory) 

= 2.5 mCi.loi 1.2.b;V\C..:/'jea.X 

The loss of 1.25 mCi/year, represents about 
19% of the 6.6 mCi present in the canyon in 1968 (i.e. 1.6 mCi 
input + 5 mCi inventory). The net loss from February,.l970 to 
October, 1972 was 5.3 mCi (i.e. 5.7 mCi inventory in Feb. 1970 
+ 3.3 mCi input-3.7 mCi inventory in Oct. 1972), which represents 
an annual loss over the three summer seasons ~f 1~8 mCi/year. 
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TO: LaMar Johnson 

LOS ALJ'MOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA. 

LOS ALAMU~. NEW lo4EX1Cu B7&~o6 

DATE:December 3, 1974 

The relative loss, based on an input of 1.8 mCi/year and 
1970 inventory and annual input total of 6.8 mCi (i.e. 5.7 
mCi :·+ 1.1 mCi) was 26\ per year. The average of the two rela-
tive loss rates was 23\ per year. Applying this 
value to the estimated input (Fig. S, upper curve), analogous 
to the presentation in Fig. 4, yields the predicted inventory 
(lower curve, Fig. 5) ~ased on a 23 \ annual loss. 

Purtymun's estimate of the inventory in October, 1972 
was 3. 7 mCi, l'lhich compares with a predicted value of 4. 7 mCi, 
assuming a 23\ annual loss. The model predicted that back
ground levels (0.17 mCi for the 6600 m segment) would be achiev 
ed by 1987_., a.ssuming that wastes continue to be rele!ised into 
DP Canyon until 1976 at a rate of 0.4 mCi/year. Pu concentra
tions in sediments from above the outfall in DP canyon averaged 
0.05 pCi/g for 6 samples. 

The t . f 239p /238 . average ra 10 o u Pu 1n DP-Los Alamos sedi-
ments \'las 5.2. The ratio in effluent from TA-Zl during 1972 
averaged 0.5 reflecting increased Laboratory use of 238Pu 
since 1958. Data on the vertical distribution of the Pu to 
maximum sampling depths of 30 em indicate that the radionu-

. wl-\-h6~+h 
elide has mixe~throughout the 6600 m segment. I 

Lower Los Alamos Canyon to Rio Grande 

This section of stream channel which lies below the con
fluence of Acid-Pueblo and DP-Los Alamos Canyon has received 
all of the radioactivity transported out of the two upper can
yons. Based on the estimates presented earlier, about 160 mCi 
Pu from Acid-Pueblo and 30 mCi Pu from DP-Los Alamos may have 
washed into this stream segment over the past 30 years. The 

1'1') 1-D u.?ot,- J.:o":> Rlc..m(!":. ('~''1 DV\ ar.'\ 
inventory estimates and relative distribution ot P~)L 1968 

b~\o~cg 
and 1970 appear 

43-22 



TO: Lat-far Johnson 

Segment (m) May 
1968 

0-4800 1.6 
4800-7200 0.7 

Total 2.3 

It is apparent 

Total Pu (mCi) 

' Aug. ' Total 1968 Total 

62 1.0 'V98 
38 < .02 "' 2 
10~ "'1.0 

LOS A-LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 01" CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87,S•.c 

DATE: December 10, 1974 

Feb. ' 1970 Total 

2.0 65 
1.1 35 
3.1 /DO 

that little of the 190 mCi Pu from the 
upper portions of Acid-Pueblo and DP-Los Alamos remains in the 
lower segment. The May and August 1-968 data. reflect summer 
storm transport, analagous to the data for the upper 6600 m 
in DP-Los Alamos Canyon. The estimated inventory was 2.3 mCi 
in May and about 1 mCi in August. The inventory in February 
1970 was 3.1 mCi. 

The data in Figs. 4 and 5 were used to estimate the annual 
Pu additio~to lower Los Alamos Canyon over ~he past 30 years. 
Recall that a 13\ annual loss was calculated for Acid-Pueblo 
Canyon,while the average annual loss from DP-Los Alamos Canyon 
was 23%. The upper curve in Fig. 6 shows the accumulative Pu 
additions from 1943 to 1973. The average annual Pu loss, as 
calculated by the m~thod described earlier, was 53%/year. The 
lower curve in Fig. 6 show the resulting inventories based on 
the 53\ annual loss. Calculated inventories (equation I) in 
May 1968 and in February 1970 were 2.3 mCi and 3.1 mCi, while 
corresponding predicted values based on a 53\ annual loss were 
3.9 mCi and 3.4 mCi. The 53\ annual decrement model predicted 
background levels (0.48 mCi for the 7200 m segment) would be 
achieved in the late 1980's. 

Sediment loads passing Otowi bridge on the Rio Grande Ri
ver average 2.2 x 10 9 kg/year over the last 21 years.(U.S. Geol
ogical Survey, Water Quality Records). Obviously the capacity 
for dilution of radioactivity with suspended sediments as it 
enters the Rio Grande is large. 

Sediment samples from the Rio Grande in 1973 did not 
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TO: LaMar Johnson 

__ ...., ___ ,., ....... ...., w-•-••' •• •- ___ .....,,.,,, -·· •. 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8:7, 4. 

DATE:December 10, 1974 

contain elevated amounts of plutonium. Studies of the river 
will be expanded, especially in the newly constructed Cochiti 
Reservior. 

The 239Pu/ 238Pu ratio in sediments from lower Los Alamos 
Canyon averaged 29, which more nearly corresponds to the high 
239Put 238pu ratio observed in Acid-Pueblo Canyon. 

Based on the data presented above, lower Los Alamos Canyon 
receives about 2 mCi/year from Acid-Pueblo and about 0.5 mCi/year 
from the DP·Los Alamos branch. 

Mortandad Canyon 

The A. E. C. O\fflS the land in Mortandad Canyon to about 5100 
m below theTA-50 waste outfall. The San Ildefonso Indians own 
the remaining portion of the canyon down to the Rio Grande. Sed
iment samples have not been taken on indian land_, ho\iever, some 
were taken in 1972 at the Laboratories east boundary in the can~ 
yon and at the point where Mortandad Canyon crosses State Road 4. 

The inventory estimates for 1970 and 1972 are presented 
belo\i: Total Pu (mCil 

Feb. \ Oct. ' Section (m) 1970 Total 1972 Total 
0-1460 15.8 85 28.2 71 

1460-5100 2.7 15 11.8 29 

Total 18.5 100 40 100 

The Feb. 1970 inventory estimate was 18.5 mCi, which com
pares with an input-of 22.3 mCi through 1969. The October esti
mate was 40 mCi, which compares ldth an input of 41.5 mCi 
through 1912. The 21.8 mCi increase in Pu fro~ 1970 to 1972 
reflects additions of the radionuclide from TA-50. During this 
period, records show that 19.2 mCi were released into the can
yon. 

Changes in the relative distribution of the Pu within the 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV£RSITV OF' CALIFORNIA 

LOS ALAMOS. NEW M£XICO 871544 

DATE:December io~ 1974 

two sections may be indicative of r~location by .storm runoff. 
None of the radioactivity has reached Indian land as evidenced 
by background concentrations in the sediments immediately up
stream and at the State Road 4 crossing (Hakonson, LA-5586). 

The physical characteristics of Mortandad Canyon are the 

primary reason for the relatively small downstream movement of 
the Pu. The drainage area is small, at about 6 km 2 and the 
lo'"er reaches of the canyon (i.e. )1200 m post-outfall) broaden 
and are covered with alluvial deposits to a depth of as much 
as 25 m. The alluvium is unsaturated~ and thus far, has had 
the capacity to absorb all the water (i.e. effluent, storm run
off and etc.) which reaches the area. Observations over the 
last 16 years indicate that runoff from the upper canyon has 
never reached post-outfall distances in excess of about 3500 m. j-{o~:C.(;.C:.~ 

the development and construction at TA-35 and TA-SS has increas-
ed runoff into the canyon. This increase may be sufficient to 
transport the Pu to off-site areas in the event that corrective 
measures are not implemented. 

The 239Pu/ 238Pu ratio favors 238 Pu at 0.28. Concentrations 
are relatively uniform with'depth in the upper 1200 m of the 
canyon and become increasingly concentrated in the surface 
2.5 ern below this point. Surface water is always in the channel 
to about 0200 m post-outfall, but soaks into the alluvium at 
distances beyond 1200 m. The lower portion, from about 1200-
3500 m, flows water periodically during summer storm runoff 

events. 

Cesium-137 Inventory 
Acid-Ptiebl~ Canyon 

The cesium-137 inventory for the four segments of Acid-
, be2.\ot...J.). 

Pueblo ... anyon appears 
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TO: LaMar Johnson 

LOS ALAMOS 5CICNTIFIC LAeORATOAY 
IINIVFP'SITY OF C•LtFr:U>Nt ... 

LOS ALAMOS. N£W MEXICO 87544 

DATE: 

137cs In Acid-Pueblo Canyon (October 1972) 

Segment (m) Total 137cs (mCi) \ Total 

0-480 
480-2600 

2600-6800 
6800-10280 

Total 

0.48 
2.0 
0.92 
0.66 
4.1 

12 
49 
22 
16 

100 

The estimated inventory of 4.1 mCi compares with a back
ground value of 3.1 mCi based on average pre-outfall concen
trations of 0.38 pCi/g. 

Few sediment samples from this canyon contained above-
137 137 d background levels of Cs. Thus, the amount of Cs release 

to the canyon was either small or it has since been transported 

downstream by storm runoff. 
The 137cs inventory of 4.1 mCi in October 1972, compares 

l~ith an estimated Pu inventory of 11.6 mCi. The highest per
centage of both 137cs and Pu occurred in the 480-2600 m segment. 

DP-Los Alamos Canyon 

The DP-Los Alamos Canyon inventory ~o 6600 m post-outfall 
was as follm'IS: 

137cs In DP-Los Alamos Canyon (October 1972) 

Segment (m) Total 137cs (mCi) \ Total 

0-1800 
1800-6600 

Total 

130 
24 

154 

84 
16 

100 

About 84% of the estimated 154 mCi 137cs was located in 

the upper 1800 m of the canyon while the remaining 16\ was dis

tributed in the lower segment (1800-6600 rn). In 1973, the only 

year specific analyses for 137cs were made on effluent, 1.1 mCi 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFURNI"' 

LOS ALAMOS. NEW MEXICO 87S.C4 

DATE: 

was released into DP-Los Alamos Canyon from TA-21 (LA-5586). 
It seems likely that release levels in previous years were 
larger, since the TA-21 plant has received steadily less radio
activity in the past few years. 

There appeared to be a distributional relationship between 
the Pu and 137cs in October 1972 samples. A least squares re
gression of ln 137cs vs ln Pu for 25 ~est-outfall sediment sam
ples was highly significant (r = 0.74, a <0.01). 

The 137cs inventory of 154 mCi in October 1972 compares 
with an estimated Pu inventory of 3.7 mCi. On an activity basis, 
~here is about 42 times as much 137cs as Pu. The highest per
centages of both 137cs and Pu occurred in the upper 1800 m of 
the canyon. 

Lower Los Alamos Canyon 

The inventory estimate from the confluence of Pueblo and 
Los Alamos Canyons to the Rio Grande appears below: 

137cs in Lower Los Alamos Canyon (October 1972) 

Segment (m) 

Confluence-4800 
4800-7200 

Total 

Total 137cs (mCi) 

1.1 
9.1 

10.2 

t Total 

11 
89 

100 

The tptal inventory for the Acid-Pueblo-DP-Los Alamos 
Canyon system, including lower ·Los Alamos Canyon, was about 
168 mCi. About 92\ was in the upper reaches of DP-Los Alamos 
Canyon (0-6600 m), less than 3% in upper Acid-Pueblo Canyon 
(0-10280 m) and about 6% in Lower Los Alamos Canyon. 

r.fortandad Canyon 

Th 13 7 C · · M d d C 51 0 0 t e s Inventory 1n ortan a anyon to m pos -
outfall is presented on the following page: 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVF.!IOITY nlll' t:ALII"ORNI .. 

LOS AL4M.OS. NEW MEXICO 8'7;S44 

DATE: 

137 
Cs In Mortandad Canyon (Oct, 1972) 

Segment (m) Tota1 ·~37 Cs (niCf) 

0-1460 

1460-5100 

240 

79 

t Total 

75 

25 

Total 319 100 

The 137 Cs inventory of 319 mCi for Mortandad Canyon lias the 
largest of any of the three canyons; the value being twice the 
total for DP-Los Alamos and Acid-Pueblo. 

Release of 137cs to Mortandad Canyon totaled 293 rnCi in 
1973 (LA- 5586). Assuming that a similar quantity lias released 
from 1963-1972 (no records are available), then the estimated 
inventory of 319 rnCi accounts for about 1/10 of the total which 
was released in the canyon. 

The 137cs concentrations were at background levels in sed
iments just above (~ 5200 rn) Indian land and at State Road 4. 

Consequently~ the material must lie somewhere within the first 
5100 m post-outfall. 

There are at least two possible areas where the unaccounted 
137cs might be found. The first is in the deeper alluvium 
(> 30 ern) of the lower portion of the 1460-5100 m segment. The 
coring device used to collect sediment in 1972, reached into the 
profile a maximum of 30 em. The runoff water which soaks into 
the alluvium in this segment may carry the 137cs to depths ex
ceeding the 30 em limit of the sampler. The other possible 
location for the 137cs is that at some time durini the past, the 
stream channel over flowed and carried much of.the 137cs along 
with it. We know that such an event has occurred several times 
in the past, but as yet have not studied the matter sufficiently 
to comment. 

A runoff event in Mortandad Canyon on September 15, 1974 

carried an estimated 7 mCi 137cs past the 1200 m post-outfall 
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To: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEH!Iill Y U .. CALII'CIHNIA 

LOS ALAMOS, NEW MEXICO 87'!1"'4 

DATE: 

location. About 97\ of the 137cs was associated with suspended 

particulates greater than 0.45 ~; whereas, only 3% was assoc
iated with the water. The 7 mCi 137cs transported during this 
event represents about 2% of the estimated inventory. 

There was a highly significant correlation (r = 0.91, 
a < 0.01) between ln 137cs and ln Pu in sediments, based on 
33 samples from the canyon. The presence of this relationship 
strengthens the argument that a physical transport mechanism 
(i.e. storm runoff) is operative in redistributing both Pu and 
137cs, since the two are chemically disimilar. 

piscussion and Summary 

The following tabulation lists our estimate of Pu and 137cs 
in all the canyons as of 1972. 

Canyon Total Pu Total 137cs 
(mCi) (mCi) 

Acid-Pueblo 11.6 4.1 
DP-Los Alamos 3.7 154 
LO\'Ier Los Alamos 3.1* 10.2 
Mortandad 40 319 

Total 58.4 487.3 

* Based on February 1970 samples 

The amount of Pu and 137cs associated with biological or
ganisms is very small (< a few percent) based on the observed 
concentrations in plants and animals (LA-5586), and on the rela
tively small area which has been contaminated. Sediments are 
deiinitely the major reservior of the Pu and 137cs. 

As a consequence, sediment transport processes are primal 
in redistributing the radionuclides. Storm runoff seems to be 
the major vector in all three canyons. Fine particulates, which 
contain higher concentration, are transported the furtherest 
during any particular event. However, coarser materials which 
comprise 90 plus percent of the alluvium, carries the bulk of 
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TO: LaMar Johnson 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIP"ORN!A 

LOS ALAMOS. NEW MEXICO 87544 

DATE: 

the radioactivity downstream. One study in Mortandad Canyon 
determined that a relatively small runoff event moved about 
7 mCi 137cs downstream during a 4 hour period. 

Pu, and probably 137cs, has been carried completely out 
of the Acid-Pueblo and DP-Los Alamos canyon system. Estimates 
show that as much as 180 mCi Pu may have entered the Rio Grande 
River. Average annual losses of 13\ (Acid-Pueblo) and 23t 

(DP-Los Alamos) were estimated for the two upper sections of 
the canyon system, whereas, a 531 annual.loss appeared to ade
quately predict on hand inventories in Lower Los Alamos Canyon. 
Pu from liquid effluent in Mortandad Canyon is confined exclus-. 
ively to the 5100 m sec~ion immediately below th~ waste outfall. 
Prospects for the material remaining there are dim, in light of 
construction activities on the upper.Mortandad Canyon watershed. 

The amounts of 137cs present in the canyons in 1972 ,,ere 
about 10 times greater than the Pu. A considerable amoun~ of 
137c · b 1· d · t d £ b th · ·t t" t · s 1s e 1eve unaccoun e or y e 1nven ory es 1ma e 1n 

Mortandad Canyon. 
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IN llEPI.Y 

ll&P&Il TO: H8-74-265 

Frank Trainer 
U.S.G.S.-WRD 
P.O. Box 4369 

uNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTAACT W-7405-ENo-36) 

P. 0. Box 1663 
Loa Alamot, New Mexico 87544 

December 10, 1974 

Albuquerque, New Mexico 87106 

Dear Frank: 

Listed below are the results of radiochemical analyses 
of water from USGS test holes in the Jemez Mountains. 

Gross Alpha Gross Beta Total uranium 

pCi/1 l-12Ll 

Near Jemez Sprs. ·6. 6 + • 5 23.2 + 1.5 .9 - -Near Battleship Rock 1.4 + • 3 40.2 + 1.6 1.7 
Near Porter 0.3 + .2 8.9 + 1.5 .1 -Guadalupe Box 1.5 + • 3 10.9 + 1.5 .06 -

Also enclosed is a copy of LA-5780-MS, as you 
requested. 

WDP:pb 
Enclosure 

44-1 

Sincerely, 

Pt~ 
Bill Purtymun 
Group H-8 
Environmental Studies 

AN EQUAL OPPORTUNITY EMPLOYER 



TO Jim Owens, H-8 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF' CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
DATE: November 12, 1974 

TJIRU Stewart M. Lombard, H-8 J/11 ~ 
\\'. D. Purtymun, H-8 T,l./17. FROM 

SUBJECT FLUOROMETER ANALYSIS OF JEMEZ MOUNTAINS SAMPLES 

SYMBOL H8-74-423 

There are 40 samples from 4 locations in the Jemez Mountains 
taken at various dates between 11-29-73 and 7-30-74 to be analyzed 
in a fluorometer to determine the presence or absence of fluoroscene 
dye (a marker). These samples are.to be returned, as they belong 
to the U.S.G.S. The 40 samples are numbered one to 40 as follows: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

-20. 

11-29-74 
11-29-74 
1-18-74 
1-25-74 
1-25-74 
1-25-74 
2- 7-74 
3-18-74 
3-18-74 
3-18-74 
3-21-74 
4- 2-74 
4- 2-74 
4- 8-74 
4- 8-74 
4-23-74 
4-23-74 
5- 3-74 
5- 3-74 
5- 3-74 

SML:WDP:dl 

Soda Dam 
Jemez Springs 
Test Hole #1 
Jemez Springs 
Soda Dam 
L. S. Spring 
Test Well #l 
Soda Dam 
Test Well #1 
L. S. Spring 
Jemez Springs 
Test Well 1#1 
L. S. Spring 
Test Well 1#1 
L. S. Spring 
Test Well Nl 
L. S. Spring 
Soda Dam 
Jemez Springs 
L. S. Spring 

44-2 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 

5-10-74 
5-10-74 
5-10-74 
5-16-74 
5-16-74 
5-16-74 
5-16-74 
5-28-74 
5-28-74 
5-28-74 
6-11-74 
6-11-74 
6-11-74 
6-11-74 
7-12-74 
7-12-74 
7-12-74 
7-12-74 
7-30-74 
7-30-74 

Soda Dam 
Jemez Springs 
L. s.- Spring 
Soda Dam 

·. Jemez Springs 
Test Hole I# 1 · 
L. S. Spring 
Soda Dam 
Jemez Springs 
L. S. Springs 
Soda Dam 
Jemez Springs 
Test Hole 1#1 
L. S. Spring 
Soda Dam 
Jemez Springs 
Test Well Nl 
L. S. Spring 
Soda Dam 
Jemez Springs 



OFFICE MEMORANDUM 
TO Ed Williams, Q-23 

.OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C .. L.IFORNIA 

L.OS AL.AMOS. NEW MEXICO 875<W 

DATE: March 3, 1975 

FROM Wm. D. Purtymun~ 

suBJECT MOISTURE AND DENSITY LOGGING OF BASALT HOLE 

SYMBOL : .H8- 7 5-7 6 

Attached is the moisture log (Table I) and density 
log (Table II) of the 97.5 ft (29.7 m) hole in basalt at 
TA-56. 

The moisture content were run using a sonde with 
slightly different calibration than logs run on 10-25-74. 
The logs are compatible. There appears to be some increase 
in moisture content at the 11 ft depth due to snow melt 
into a fracture. The lower part of the hole (depth 90 
to 97.5 ft) appears to contain some moisture (apparently 
free water in an interflow) that is cased out of the 
hole by the rock melt around the bore hole. 

I went over the calibration for the density log and 
found that the decay factor for the source in the sonde 
had been corrected. I also found that the density calibra
tion I used for the October 1974 logs were based on a 
specific gravity of basalt of 3.0. The standard calibra
tion (set dia.of hole cased with steel tubing) could not 
be used in the basalt with the larger diameter coupled with 
rock melt on the hole wall. A new calibration based on a 
2.~ specific gravity was prepared. For comparison the log 
of 10-25-74 was correct from this calibration and is shown 
on Table II. The density shown is wet density, for correction 
to dry density use Table I to determine lbs of moisture per 
cu ft and adjust. The density log, until we can make a 
precise calibration, should be used too as an indication of 
relative changes of the basalt penetrated by the hole. 

The density data indicates that the hole penetrated 
two interflow zones between basalts of slightly different 
ages, one from 42 to SO ft and the other from 88 to 97.5 
ft (TD). 

WDP:bh 
Enclosures 

45-1 



Table I Moisture Content (Neutron Log) !/ 

Depth Depth (cont'd) 

(ft) 10-25-74 2-19-75 (ft) 2-19-75 

1 3.5 33 4 
2 3 35 4 
3 3.5 37 3.5 
4 3 39 4 
5 3.5 41 5.5 
6 3.5 44 4.5 
7 3.5 48 6 
8 3 52 4 
9 3.5 56 4 

10 2 60 4 
11 2 8.5 64 4 
12 2 67 4.5 
13 3 70 4.5 
14 3_ 73 4.5 
15 3 76 4.5 
16 3 79 4.5 
17 3.5 82 4.5 
18 3.5 85 4.5 
19 3 88 4.5 
20 3 3.5 90 16 
21 3 92 23.5 
22 3 94 15 
23 2 95 9 
24 2 96 9 
25 3 97 9 
26 3 4 97.5 10 
27 3 
29 4 

1/ Moisture Content (Percent by Volume) 

45-2 



Table II Density (Gamma Log) !/ 
Depth Depth ( cont'dl 

(£~) 10-25-74 2-19-75 (ft) 2-19-75 
: 

l 153 39 i60 
2 157 40 155 
3 158 41 i6b 
4 155 42 1so 
5 158 44 149 
6 155 46 151 
7 156 48 151 
8 157 50 152 
9 159 52 154 

10 155 53 157 
11 157 56 159 
12 158 58 157 
13 158 60 157 
14 158 158 62 156 
15 157 64 158 
16 158 67 158 
17 158 70 157 
18 159 73 168 
19 158 76 160 
20 159 79 158 
21 159 82 159 
22 159 85 160 
23 156 88 154 
24 158 90 152 
25 158 92 141 
26 157 158 93 144 
27 157 94 148 
28 158 95 151 
29 156 155 96 148 
32 160 97 148 
33 ·- 154 97.5 149 
34 158 
35 157 
36 162 
37 163 
38 160 

1/ Density (lbs per cubic ft) 
Note: Calibration based ona specific gravity of 2.6; 

10-25-74 Log Adjusted for 2.6 sp. g. 

45-3 



TO 

FROM 

SUBJECT 

SYMBOL. 

Mail Stop 

OFFICE MEMORANDUM 

Ed Williams, Q-23, ms-57~ 

W. D. Purtymun, H-8 ?'rl~ 

ANTICIPATED GEOLOGIC SECTION AT TA-56 

H8-75-308 

: 522 

LOS AL.AMOS SCIENTIFIC L-ABORATORY 
UNIVERSITY OF CAI..IFOANIA 

1..05 AI..AMOS, NEW M~XICO 87544 -

DATE: September 19, 1975 

Approximate Elevation of Site; 1890 m 

Geologic Section Thickness Depth 

Basaltic rocks of Chino Mesa (m) (m) 

Unit 2 105 105 
Unit 1 70 175 

Santa Fe Group 
Totavi Lentil 15 190 
Tesuque Formation >600 >790 

Lithologic Description 
m 

Unit 2 

Consists mainly of flows of basalt and basaltic andesite 
with a few local beds of basaltic breccia and sediments. 
The colors range from gray to dark gray. The basalt con
tains phenocrysts of olivine, pyroxene, and plagioclase. 
The gound mass is composed of plagioclase, clinopyroxene 
and some nagnetite. The individual flows may be as much as 
15.5 m thick and separated by a thin section of breccia 
and sediment. 

Unit 1 

Consists of basalt flows, breccia and interbedded sediments. 
The individual flows are generally thin (i.e. not more than 
8 m thick). The major phenoorysts are olivine which may 
be altered to saponite and celadonite. The groundmass is 
labradorite, chinopyroxene, and some magnetite. The color 
ranges from dark gray to black. The interbedded sediments 
are arkosic sandstones and conglomerates containing some 
volcanic debris. The interbedded sediments and basaltic 
breccias may attain thickness of 6 to 8 m between the ba
salt flows. 

4t)..J 



TO: Ed Williams -2-

Totavi Lentil 

-- --·-····· ·- -··--·····-·"· 
UNIVERSITY OF CALIFORNIA 

LOS A~AMOS. NEW loiEXICO 87:1~· 

DATE:September 19, 1975 

The Totavi Lentil is a gray, poorly consolidated channel 
fill conglomerate composed of quartz, quartzite, schists, 
gneiss and granite that range in size from sand to bould
ers. Well-sorted lenses of silt and sand are present spor
adically. 

Tesuque Formation 

The Tesuque is a sequence of light-colored arkosic silt
stones and sandstones that contain lenses of clay and peb
bly conglomerate. The beds are friable to moderately well
cemented. Bedding is poorly developed except in the fine
grained materials. 

Hydrology 

Units 1 and 2 of the basaltic rocks of Chino Mesa may con
tain small quantities of perched water locally. This occur
rence is generally in the lower part of the flow with the 
interbedded sediments acting as a perching layer. 

The main zone of saturation will occur a depth of about 
180 to 190 m below the site. A part of the Totavi and 
underlying Tesuque Formation are saturated. 

WDP:pb 
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TO File 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C.I'I..IFORNIA 

I..OS .I'I..AMOS, NEW MEXICO 1175.W 

OFFICE MEMORANDUM 
DATE: September 19 1 1975 

FROM w. D. Purtyrnun, H-a,~;r' 

suBJECT STOCKPILE AND STAGING AREA FOR PROPOSED LASER BUILDING, TA-35 

SYMBOL HS-75-307 

r-1ail Stop: 522 

The site for the building was visited with Dave Kirby, 
Eng-9, on 9/15/75. The site lies east of TA-50 and ad
joins the other laser facilities to the east. The areas 
north, west, and south of the site are small and slope 
off rapidly into adjacent canyonsor drainage to the can
yons. 

The soil and tuff excavated will be used at the site. 
The soil and tuff, until used, will be stockpiled with 
similar materials at TA-55. The staging area for equip
ment and construction material is to be located in an 
open area north. of TA-50. 

Using the existing area at TA-55 for stockpiling the soil 
and tuff and the staging area north of TA-50, will have 
minimum effect on the native vegetation in the area, and 
will not introduce a new area for erosion and sedimenta-
tion. · 

WDP:pb 
cy : Dave Kirby, Eng-9, ms 702 
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TO 

FROM 

SUBJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 8754& 

OFFICE MEMORANDUM 
File - Mail Stop 490 DATE: October 3, 1975 

William D. Purtymun, H-83~~ 

DESIGNATION OF SA~LING STATIONS, JEMEZ AREA (GTE) 

HS-75-349 

Designation 

u 
v 
F (U + V) 

N 

J 
s 
Q 
R 
T 
JF-1 
JF-5 
31 
4 
27 
JS-2 and JS-3 
JS-4 and JS-5 

WDP:pb 
Cf: Howard Adams, H-7 ms 518 

Alan Stoker, H-8 ms 490 

Max Maes, H-8 ms 522 
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Description 

Redondo Creek at SR 4 
Sulphur Creek at SR 4 
Sulphur Creek below Redondo 
Rio San Antonio above Sulphur 
Jemez River near Battleship 
Jemez River above Ri~ Guadalupe 
Rio Guadalupe above Jemez River 
Jemez River below Rio Guadalupe 
Rio Cebolla 
Limestone Spr. near Battleship 
Soda Dam, Hot Springs 
Cold Spring Lake Fork Canyon 
LaCueva WS-Spring and/or Well 
Hofheins Flowing Well 
Jemez WS, FS Trailer 
Jemez WS, FS Office 



TO 

FROM 

SUBJECT 

SYMBOL 

Mail Stop 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 8754& 

OFFICE MEMORANDUM 
John Alquist, H-8 MS 490 DATE: November 7, 1975 

W. D. Purtymun; H-8 

LOGS OF TEST HOLES AT TA-l 

HS-75-404 

522 

During drilling of holes at TA-l it was not possible to distinguish 
'soil weathered in place or fill, thus these two zones on the follow
ing table are logged as fill. The tuff penetrated by the test-hole 
appears to have a greater moisture content and weathered to a great
er depth than other areas of the plateau. 

Samples were collected at 2 ft intervals to a depth of 20 ft and at 
5 ft intervals from depths of 20 to 30 ft in holes drilled with the 
auger. 

Split-spoon samples were collected at 0.5 ft intervals except in the 
upper 4 ft of the first hole (DRD-5) where thay were at 1 ft intervals. 
The split-spoon was driven·through the fill in the top of the tuff. 

WDP:pb 

Attachment: Log of Test Holes at TA-l (Table) 

CY: LaMar Johnson, H-8 Group Leader, MS 490 
Alan Stoker, H-8, MS 490 
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LOG OF TEST HOLES AT TA-l 

November 6, 1975 

Hole-B-1 Depth (ft) 
Log From To 

DRD-1 Fill 0 5 

Tuff, grey 5 19 

Tuff, reddish brown 19 21 

Tuff, grey 21 30 

DRD-2 Fill 0 6 

Tuff, grey 6 15 

Hole caved, abandoned· 

DRD-3 Fill 0 4 

Tuff, grey 4 16 

Tuff, reddish brown 16 17 

Tuff, grey 17 30 

DRD-4 Fill 0 6 

Clay-reddish brown 6 18 

Tuff, grey, weathered 18 30 

DRD-#/ Fill 0 6 

Tuff, weathered 6 13 

DRD-6 Fill 0 13 

Tuff, weathered . 13 30 

DRD-7 Flll 0 9 

Tuff 9 30 

DRJ)-#-f Fill 0 9.5 

DRD-9!!/ Fill 0 10 

Concrete~~. 5' 
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LOG OF TEST HOLES AT TA-l 

November 6, 1975. 

(Continued) 

Depth (ft) 
Hole Log From To 

DRD-lr}!./ Fill 0 10 

DRD-ll Fill 0 10 

Tuff 10 30 

DRD-12 Fill 0 4 

Tuff 4 30 

Tuff wet to 22' 

DRD-13 Fill 0 3 

Tuff 3 30 

Fracture at :::::16' filled with ·clay 

DRD-14 Fill 0 8 

Hit concret~ at 6', hole abandon, 

out of line 

DRD-14A Fill 0 10 

Tuff 10 30 

DRD-15 Fill. 0 7 

Tuff 1 30 

DRD-16 Fill 0 7 

Tuff 7 18 

Hole drilled to 28' • No cutting 

return, clay on bit. 

DRD-17 Fill 0 3 

Tuff 3 30 

DRD-18 Fill 0 7 
49-3 

Tuff 7 30 



LOG OF TEST HOLES AT TA-l 

November 6, 1975· 

(Continued) 

Depth (ft) 
Hole 12&... From To 

DRD-19 Fill 0 3 

Tuff, grey 3 10 

Tuff, reddish brown 10 13 

Tuff, grey 13 30 

DRD-20 Fill 0 4 

Tuff 4 30 

DRD-21 Fill 0 9 

Tuff, weathered 9 26 

Clay, brown 26 30 

DRD-22 Fill 0 9 

Concrete 9 10 

Tuff 10 30 

DRD-23 Fill 0 9 

Tuff 9 30 

DRD-24 Tuff 0 9 

Fill 9 30 

Hole offset ::::::4' south of DRD-22 

DRD-25 Fi\1 0 5 

Tuff 5 30 

Tuff wet at 16' 

a/ - Auger hole except as noted 

b/ - Split-spoon, Drive hammer 
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TO 

FROM 

SUBJECT : 

SYMBOL 

Mail Stop 

OFFICE MEMORANDUM 

John Ahlquist, H-8 M5 490 

tV8£, 
W. D. Purtynn.tn, H-8 ;.;r ,al-

l.OGS OF TEST HOLES AT TA-l, November 12, 1975 

H8-75-447 

522 

1-ble I.og . 

DRD-26 Fill 

Tuff, light brown 

Tuff, weathered, clay 

Tuff, brown, weathered 

IRD-27 Fill 

Tuff, light grey 

Tuff, weathered 

:..c~ A;..AMCS SC:f:NTIFIC LABORATORY 
UNIVERSITY OF CAL.IFOI'!NIA 

L.OS ALAMOS, NEW MEXICO 8754ol 

OATE:November 12, 1975 

Depth (ft) 
From To 

0 9 

9 14 

14 22 

22 30 

0 9 

9 12 

12 28 

Poor cutting rettn"n from 12 to 23', 

No returns below 23' 

DRD-28 Fill 0 9 

Tuff, grey, weathered 9 30 

DRD-29 Fill 0 9 

Tuff, weathered 9 30 

DRD-30 Fill 0 10 

Tuff, grey, some weathering 10 30 

DRD-31 Fill 0 10 

Concrete at 6 to 7', hole abandon 

DRD-32 Fill 0 11 

Tuff, grey 11 30 

8-inch pipe at 6' 
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LOS ALAMOS 5C!::Ni::"':C LA;;CrtATORY 
UNIVEitSITY 0~ CALI~OIINIA 

'.OS ALAMOS. NIIW MIIXICO a7544 

TO: John Ahlquist -2- DATE: November 12, 1975 

Depth (ft) 
l-b1e U>g From To 

DRD-33 Fill 0 4 

1\lff, light grey 4 28 

Wet at 16' 

DRD-34 Fill 0 3 

Tuff, light grey 3 13 

Tuff, reddish brown 13 16 

Tuff, dark grey 16 28 

DRD-35 Fill 0 3 

1\lff, light grey 3 28 

DRD-36 Fill 0 9 

Tuff, dark grey, wet, weathered 9 21 

Tuff, grey, wet 21 28 

DRD-37 Fill 0 5 
Tuff, light grey s 28 

IJU)-38 Fill 0 6 

Tuff, light grey 6 28 

IJU>-39 Fill 0 7 

Tuff, light grey 7 28 

r:RD-40 Fill 0 8 

Tuff, light grey 8 12.5 

DRD-41 Fill 0 9 

Tuff, light grey, wet 9 16 

Tuff, dark grey, wet 16 17 

Tuff, grey, wet 17 28 
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TO: John Ahlquist -3-

Hole wg 

· DRD-42 Fill 

Tuff, dark grey, wet 

DRD-43 Fill 

Tuff, light grey 

WDP:pb 

CY: LaMar Johnson, H-8 Group Leader, MS 490 
Alan Stoker, H-8 MS 490 
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~v~ "'~~,¥1V;:t .::t\.,.IC.N ltrl'- ~AC:S\, • .I"AIVPCJ 

UNIVERSITY 0~ CALI~O .. NI"' 
LOS ALAMOS, NEW loiiJIICO 875•4 

DATE: November 12, 1975 

Depth (ft) 

From To 

0 8 

8 12.5 

0 8 

8 12.5 



TO 

FROM 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFfC LABORATORY 
UNIVE1'151TY OF CAL.IFORNIA 

L.OS AL.AMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
John Ahlquist, H-8 MS 490 DATE: November 24, 1975....,, 

William D. Purtymun, H-8~ 
LOGS OF TEST HOLES AT TA-l, November 20, 1975 

HS-75-448 

Hole Log 

DRD-44 Fill 
Tuff, grey, weathered 

DRD-45 Fill 
Tuff, grey, some weather-

ing 
Concrete::::::: 6 ft 

DRD-46 Fill 
Tuff, grey 

DRD-47 Fill 
Tuff,grey 
Tuff, dark grey, wet · 

DRD-48 Fill 
Tuff, light grey 
Tuff, dark grey, wet 

DRD-49 Fill 
Tuff, grey 
Sample recovery poor below 

20 ft 

DRD-50 Fill 
Tuff, grey, weathered 

51-r 

Depth 
From 

0 
10 

0 

10 

0 
10 

0 
9 

18 

0 
9 

17 

0 
11 

0 

10 

(ft) 
To 

10 
28 

10 

28 

10 
28 

9 
18 
28 

9 

17 
28 

11 
28 

10 
18 



TO: John Ahlquist 

Hole 

DRD-51 

DRD-52 

DRD-53 

DRD-54 

DRD-55 

DRD-56 

DRD-57 

DRD-58 

-2-

Log 

Fill 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF' C:ALIF'ORNIA 

OS ALAMOS. NEW MEXICO 87544 

DATE: November 24, 1975 

Depth (ft) 
From To 

0 6 
Tuff, dark grey, weathered 6 12 
Tuff, light grey 12 18 

Fill 0 4 

Tuff, dark brown, 
weathered, \vet 4 15 

Tuff, light grey 15 18 

Fill 0 6 
Tuff, dark brown, 

lvea thered 6 15 
Tuff, grey 15 18 

. Fill 0 3 
Tuff, dark grey, wet 3 12 
Tuff, grey 12 18 

Fill 0 3 
Tuff, dark grey, \vet 3 11 
Tuff, grey 11 18 

Fill 0 6 
Tuff, light grey 6 10 
Tuff, dark grey 10 18 

Fill 0 9 

Tuff, light grey 9 16 
Tuff, dark grey 16 18 

Fill 0 9 

Tuff, light grey 9 15 
Tuff, dark grey 15 18 
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LO '-AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF' CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: John Ahlquist -3- DATE: November 24, 1975 

November 24, 1975 

Depth (ft) 
Hole Log From To 

DRD-59 Fill 0 9 
Tuff, grey 9 28 

Gravel or concrete 8 ft 

DRD-60 Fill 0 9 
Tuff, grey 9 28 

DRD-61 Fill 0 10 
Tuff, grey 10 28 
Concrete~ 9 ft 

DRD-62 Fill 0 10 
Tuff, grey 10 18 
Tuff, brolm, some weather-

ing 18 28 
Concrete ~ 9 ft 
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TO: John Ahlquist -4-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OP' CALIP'ORNI4 

_.OS ALAMOS. NEW ME~ICO 87544 

DATE: November 24, 197 5 

Note: Log of holes DRD-1 through DRD-25 reported 
HB-75-404; Holes DRD-26 through DRD-43 reported 
HB-75-447. 

l'IDP:pb 
CY: La~fa r Johnson, H- 8 Group Leader, r>-tS 4 90 

Alan Stoker, H-8 MS 490 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEASITY 0~ CAL.IFOANIA 

L.OS AL.AMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO John Ahlquist, H-8 ms 490 'oAaE: November 26, 1975 

·~ .... . -'' 
FROM William D. Purtymun, H-8 ~-· ~~(i.-

suBJECT: LOGS OF HOLES AT TA-l, November 25, 1975 

SYMBOL: HS-75-451 

Mail Stop: 522 

Hole Log 

DRD-63 Fill 
Tuff, grey 
Gravel or Concrete 

8 to.lO ft 

DRD-64 Fill 
Tuff, brol-ln, weathered 
Tuff, grey 

DRD-65 Fill 
Tuff, grey 
Concrete 10-11 ft 

DRD-66 Fill 
Tuff, grey, l-lea thered 
Tuff, brown, weathered 

DRD-67 Fill 
Tuff, grey some weathering 

Preceeding logs reported in Memos HS-75-404, 
and H8-75-448 •. 

WDP:pb 
CY: LaMar Johnson, H-8 ms 490 

Alan Stoker, H-8 ms 490 
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Depth (ft) 
From To 

0 10 
10 18 

0 9 

9 15 
15 18 

0 11 
11 18 

0 9 

9 16 
16 18 

0 10 
10 18 

H8-75-447, 

'h 



LC"S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87546 

OFFICE MEMORANDUM 

TO John Ahlquist, H-8 DATE: December 16, 1975 
... ________ ... _ .. --···-· .. ----""· ~ 

W. D. Purtymun, H-·8 FROM 
·---... - ---------·-- .: ... .'.: ~'7~--- . ! 

......... -·· ....... _ ........ -··--···-... 
. -·------·- -- ---.. 

SUBJECT: LOGS OF HOLES AT TA-l, December 12, 1975 
~ . · .... · .. 

. ' ... -··· ; .. -· --··----- __ ... / 
·:·.. I -··-·-····-··-·----! 

SYMBOL : H8-75-457 ::.:· -~:. i ........ _ ... _,.. _____ ..... ···--·; 
I ! 

~1ail Stop: 490 L ·---~~ _11 
LxrJe -··· 

Depth (ft} 
Hole Log From To 

DRD-68 Fill 0 2 
Tuff, gray 2 4.5 

DRD-69 Fill 0 2 
Tuff, brown, weathered 

(wet) 2 .4. 5 

DRD-70 Fill 0 3 
Tuff, brown, weathered 

(wet} 3 4.5 

DRD-71 Fill 0 2 
Tuff, brown, weathered 

(wet) 2 4.5 

DRD-72 Fill (gravel) 0 3 
Tuff, brown, weathered 

(wet) 3 4.5 

DRD-73 Fill 0 3 
Tuff, brown, weathered 

(wet) 3 4.5 

DRD-74 Fill 0 3 
Tuff, brown, weathered 

(wet) 3 4.5 

DRD-75 Fill 0 3 
Tuff, brown 3 4.5 

DRD-76 Fill 0 4.5 

DRD-77 Fill 0 3 
Tuff, brown weathered 3 4.5 

DRD-78 Fill 0 3 
Tuff, gray (wet) 3 4.5 
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TO:John Ahlquist -2-

Hole Log 

DRD-79 Fill 
Tuff, brown, 

(wet) 

DRD-80 Fill 
Tuff, brown, 

(wet) 

DRD-81 Fill 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNI\IERSITY OF CALIFORNIA 

LOS ALA ... OS. NEW MEXICO 87'!54~ 

DATE: December 16, 1975 

Depth (ft) 
From To 

0 3 
weathered 

3 4.5 

0 3 
weathered 

3 4.5 

0· 3 
Tuff, brown,weathered 

(wet) 3 

DRD-82 Fill 0 

DRD-83 Fill 0 
Tuff, gray 3 

DRD-84 Fill 0 
Tuff, brown, weathered 2 

DRD-85 Fill 0 
Tuff, brown 2 

DRD-86 Fill 0 
Tuff, gray 2 

Preceeding logs reported in Memos H8-75-404, H8-75-447, 
H8-75-448, and H8-75-451. 

WDP:pb 

CY: · LaMar Johnson, H-8 MS 490 
Alan Stoker, H-8 MS 490 
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4.5 

4.5 

3 
4.5 

2 
4.5 

2 
4.5 

2 
4.5 



IN UPI.T 

Jlll~&a TO: 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTAACT W-7405-•1'1~36) 

P. 0. Box 1663 
Lot Alame~~o New Mexico 87.54+ 

HS-7-76 .January 5, 1976 

Charles Shields 
U. S. Forest Service 
Jemez Springs, New Mexico 87025 

Dear Charlie: 

I am enclosing the following data on the test holes drilled 
by LASL in 1972 as you requested. 

Test Hole A 
Location - NE 1/4, NW 1/4, SW 1/4, Sec 18, Tl9N, R3E 
Elevation - 8450 ft 

Loq 

BandelJ.er Tuff 
Abiquiu Tuff 
Abo Formation 

Thickness "(ft) 

30 

Length of 4.5 in - OD casing: 578 ft 
Water levels - 1972, 490 ft, 1975, 485 ft 

125 
335 

Depth Cft) 

30 
155 
590 

Water in Hole A occurs within the fine sediments of the Abo Formation. 
The drillinq contractor who set the casing does not believe the well 
capable of yieldinq enough water for a stock well. 

Test Hole B 
Location - NE l/4, NW 1/4, NE 1/4, Sec 31, T20N, RJE 
Elevation - 8625 ft 

~ 

Bandelier Tuff 
Tschicoma Formation 
Abo Formation 

Thickness Cft) 

380 

Length of 4.5 in - OD casings 566 ft 
Water levels - 1972, 451 ft1 1975, 453 ft. 

60 
210 

Depth (ft) 

380 
440 
650 

Hole B is completed in the Abo Formation and water levels indicate 
the aquifer is in the fine sediments of the Abo~ however, the aquifer 
extends up into the lower part of the Tschico~ Formation. The 

-. 
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AN EQUAL OPPORTUNITY EMPLOYER 



;..;,;~ .=.;..AMVl:> l:>l..lt:.N 11,.11.. L.At:>URATORY 
UNIVERSITY 01" C ... l..lf'ORNIA 

LOS ALAMOS. NEW MEXICO 87:5 ... 

TO: Charles Shields -2- DATE: January 5, 1976 

lower end of the blank casing is sealed with clay or fine sedi
ments reflecting a water level below the base of the Tschicoma 
Formation. The drilling contractor who set the casing believes 
that the well would yield 2 to 5 gpm. 

Test Hole c 
Location - SE 1/4, SW 1/4, SE 1/4, Sec 9, T20N, R3E 
Elevation - 8800 ft 

Thickness (ft) 

Bandelier Tuff 
Abiquiu Tuff 
Abo Formation 

Length of 4.5 in - OD casing: 750 ft 
Water Levels - 1972, 328 ft; 1975, 316 ft. 

240 
340 
170 

Dent~ (f':) 

240 
580 
750 

The water levels indicate the aquifer is in the Abiquiu Tuff, in 
part, which is quite permeable. The water from the hole did not 
clear when the hole was bailed after the casing was installed. 
This may be due to water in the Abiquiu Tuff cau$ing.a positive 
pressure and entering the casing at the bottom of the hole, thus 
eroding fine sediments from the Abo. The hole could possibly yield 
3 to 5 gpm from the Abiquiu. 

Test Hole D 
Location - SW 1/4, NW 1/4, SE 1/4, Sec 10, Tl9N, R2E 
Elevation - 7900 ft 

Thickness (ft) 

Bandelier Tuff 
Abo Formation 

Length of 4.5 in - OD casing: 500 ft 
Water Levels - 1972, 70 ftr 1975, 61 ft. 

120 
380 

Depth (ft) 

120 
500 

The water levels indicate the aquifer is in the lower part of the 
Bandelier Tuff and Abo Formation. The hole would yield 2 to 5 gpm. 

~: The test holes were drilled for heat flow measurements. The 
4.5 in. 00 casing is blank (contains no slots). The holes indicated 
could be completed as stock wells by slotting the casing in place or 
by removing it from the hole and replacing it with slotted pipe. The 
casings are connected by thread coupling. 

54-~ 



TO: Charles Shields -3-

LOS ~.LA~OS SCIENTIFIC LABORATORY 
UNIVERSITY 01" CALIP'ORHIJo. 

LOS ALAMOS. NEW MEXICO 871144 

DATE: January 5, 1976 

The Abo Formation is made up of sediments which are mostly 
fine-grained (siltstones, shales and clays), thus the develop
ment of water for stock use from the Abo is slight. The best 
development for stock wells is in the base of volcanics (Bande
lier Tuff, Abiquiu Tuff, or Tschicoma Formation) overlying the 
Abo. The top of the Abo forms a semi-impermeable barrier which 
perches water in the lower part of the overlying volcanics. How
ever, the upper surface of the Abo is very irregular. Completing 
a well on a topographic high in the Abo would result in a dry 
hole while several hundred feet away a low in the Abo could con
tain water. 

Based on experience in the area and discussion with the 
drilling contractor who set the blank casing (Don Laughlin, 
Shamrock Drilling co., Espanola) low yield stock wells could pro
bably be completed in Holes B, C, and D with a greater part of 
the yield coming from the volcanics. 

The Forest Service stock well (Windmill) in Lake Fork Canyon 
was measured in August. T.qe water level in the 210 ft. deep well 
was at 161 ft. 

Attached is a map showing location of the test holes. 

For additional information, please contact us. 

WDP:pb 
CY.: Mort Smith, Q-22 

Robert Hendron, Q-22 
Ken Rea, H-8 
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Sincerely, 

~ 
W. D. Purtymun 
Group H•8 
Environmental Studies 
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TO 

FROM 

SUBJECT 

SYMBOL 

Mail Stop 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY o..- CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

John Ahlquist, H~8 DATE: January 5, 1976 

w. o. Purtyrnun, H-~~ 

LOGS OF HOLES AT TA-l, DECEMBER 17-23, 1975 

H8-3-76 

490 

Depth (ft) 
Hole Log From To 

DRD-87 Fill (wet) 0 4.5 

DRD-88 Fill 0 3 

Tuff, gray (dry) 3 4.5 

DRD-89 Fill 0 1 

Tuff, gray (dry) 1 4.5 

DRD-90 Fill 0 3.5 

Tuff, gray (dry) 3.5 4.5 

DRD-91 Fill 0 4.5 

(Concrete 3-4.5 ft) 

DRD-92 Fill 0 1 

(Concrete at 1 ft) 

DRD-92A Fill 0 1 

(Concrete at 1 ft) 

DRD-92B Fill 0 4 

Concrete 4 4.5 

DRD-93 Fill 0 3 

Tuff, brown, weathered 3 4.5 

55-1 
DRD-94 Fill 0 3.5 

Tuff, gray 3.5 4.5 



TO: John Ahlquist 

Hole 

DRD-95 

DRD-96 

DRD-97 

DRD-98 

DRD-99 

DRD-99A 

DRD-100 

DRD-101 

DRD-102 

DRD-103 

DRD-104 

DRD-105 

_.....,~ ,... .... _, •• ....,~ w••c.• .. I •r 1\.o. L.."CI'-" r1:A I urc T 
UNIVF.RSITY 01" CAI...IFORNIA 

OS AI...AMOS. NEW MEXICO a754.& 

-2- DATE: January 5, 1976 

Depth (ft) 
Log From To 

Fill 0 4.5 

Fill 0 4 

Tuff, dark gray 4 4.5 

Fill 0 2 

Tuff, gray 2 4.5 

Fill ·0 3 

Tuff, dark gray 3 4.5 

Fill (gravel & asphalt) 0 8 

Tuff, gray 8 10 

Fill (gravel & asphalt) 0 8 

Tuff, gray 8 13 

Fill (wet) 0 4 

Tuff, dark gray, weathered 4 13 

Fill 0 2 

Tuff, dark gray 2 8 

Fill 0 6 

(Concrete at 6 ft) 

Fill 0 3 

Tuff, gray 3 8 

Fill (wet) 0 6 

Tuff, gray 6 13 

55-2 
Fill 0 4 

Tuff, gray 4 10 

-~ 



TO: John Ahlquist 

Hole 

DRD-106 

DRD-107 

DRD-108 

DRD-109 

DRD-110 

DRD-llOA 

DRD-111 

DRD-112 

-3-

I.og 

Fill 

Tuff, 

Fill 

Tuff, 

Tuff, 

Fill 

Tuff, 

Tuff, 

Tuff, 

Fill 

Tuff, 

Tuff, 

Fill 

LOS ALAMC:: SCIENTIF"IC LABORATORY 
UNIVERSITY OP' CALIFORNIA 

OS ALAMOS, NEW MEXICO 87544 

DATE: January 5, 1976 

Depth (ft) 
From To 

0 6 

gray 6 13 

0 5 

brown, weathered 5 14 

dark gray 14 18 

0 5 

gray 5 11 

brown ll 15 

dark gray 15 20 

0 4 

brown (wet) 4 8 

dark gray (wet) 8 10 

0 3 

(Concrete at 3 ft) 

Fill 0 4 

Tuff, gray 4 10 

Fill 0 6 

Tuff, reddish brown (wet) 6 13 

Fill 0 4 

Tuff, dark gray (wet) 4 11 

Tuff, reddish brown (wet) 11 13 

Preceeding logs reported in Memo HB-404-75, 447, 448, 451, and 457. 

55-3 
WDP:pb 
CY: LaMar Johnson, H-8, MS 490 

Alan Stoker, H-8 1 MS 490 



TO 

FROM 

SUBJECT 

SYMBOL. 

OFFICE MEMORANDUM 

LaHar Johnson, H-8 Group Leader, HS 490 

W. D. Purtymun, H- 8 ~1-Jf 

SEEPAGE PITS DP-East (TA-21-DPE-164) 

H8-6-76 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV:!::RSITY OF CALIFORNIA 

LOS AL~MOS, NEW MEXICO 87544 

DATE: 
January 7, 1976 

A reconnaissance was made of the seepage pits at DP-East in 
reference to contamination reported by Group H-7. The pits 
received about 2.5 curies of } 27 Ac and an unknown amount of 
210 Po in 1951 and 1952. On Dec~m~er 13, 1~7S ~ater f~0m a 
cooling process was being released into the west pit from 
a near-by building. There appears to be permanent water in 
the west pit, but there is no overflow into the adjacent 
drainage at this time. The pits are within a fencrd area 
that is posted. Outside the fence are two drains that carry 
small amounts of water from the near-by building. Flow is 
through culverts into DP Canyon. 

Group H-7 collected seven soil and water samples in the area. 
The analytical results and locations are shown on Fig. 1. 
The high concentrations of gross alpha reported are in the 
pits inside the fenced area. 

Five soil samples were collected and screened by the ZnS 
Alpha Detection System at TA-l. The results and locations 
of stations are also shown on Fig. 1. The samples were col
lected outside the fence. Only one sample (drain 2) was 
above 44 d/m/g which is the detection limits of the instru
ment. 

A survey (Group H-1) was made of the area outside the fence 
(road, drains, ditches, and slope) and the berm area inside 
the fence adjacent to the pits using a Phoswick Survey In
strument. The results were below the limits of detection 
of the instrument which is about 2200 d/m/g. 

Water in Drain 2 (Location 6, 148 d/m/1) and soil from Drain 
2 (Locations 4, 7.4 d/m/g; and B, 120 d/m/g) are above nat
ural background for soil and water, Overflow from the pits 
has probably occurred from the West Pit during periods of 
heavy precipitation or release of water into the pits car
rying contaminates into Drain 2. It is also possible that 
there is some release of contaminates from the near~by build
ing into Drain 2. 
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TO: LaHar Johnson -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

S ALAMOS, NEW MEXICO 87:1 .. 4 

DATE:January 7, 1976 

The survey indicates that there is lo,v-level alpha contami
nation in the area outside the fence, which is not as great 
as occurs in the release area in DP Canyon from Building 
257 at DP-West. Studies with greater detail may be con
sidered in the future. Also consideration should be given 
to end release of water into the pits from the near-by 
buildings. 

WDP:pb 
CY: Wayne Hanson, H-8 MS 490 

Kenneth Apt, H-8 MS 490 
Tom Gunder~on, H-8 MS 490 
Jerry Buchholz, H-7 MS 518 
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t. 

Location 

1 
1 

2 
3 
4 

5 

6 

8 Acid Leach 

Location 

A 
I 

c 
D 

E 

tJ 
~ ... 

Croup H-7 Analyses (12-12-75) 

Croup 

Description 

Soil 0 • Z" (East Pit) 
Soil Z • 4• (East Pit) 
Huck Surface (West Pit) 
Soil Surface (Outside Fence) 
Soil Surface (Drain Z) 
Water (West Pit) 
Water (Drain Z) 

H-8 ~oil Analvses {1Z-22·75l 

Descriotion 

Surface (Drain 1) 
Surface (Same H-7 toe:. 4) 

Surface (Sa:ne H-7 toe. 3) 

Surface (Composite Road) 
Surf:1ce (Sl~Jp~l 

6oirec:t c:ountinJ ZnS alpha detection syste~ 

A s-~, I ~~I' I~ 
El W4tC,. t;.._,,~ 

Cross Aloha!! 

7!60 d/m/g 
730 d/r:J/1 

1990 d/rn/g 
12-5 d/m./g 
7.4 d/rn/1 

40 d/rn/f. 

148 d/rn/1. 

Gross AlEha~/ 
<44 d/m/a 
120 d/m/1 
<44 d/m/g 
<44 d/r:t/g 
<.S~ Mr.ttg· 

Figure 1 Location of samplin& stations and table of results. 

56-3 



OFFICE MEMORANDUM 

":ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

TO John Ahlquist, H-8 MS 490 DATE: February 3, 1976 

FROM W. D. Purtymun, H- 8 C!ilf 
SUBJECT : LOGS OF HOLES AT TA -1 

SYMBOL : H8- 7 6- 4 5 

Hole 

TU-RD-1 

TU-RD-2 

TU-RD-2A 

TU-RD-2B 

TU-RD-3 

TU-RD-4 

TU-RD-5 

TU-RD-6 

copy 

~ 

Fill 

Tuff, brown, 
weathered 

Depth (ft) 
From 

0 

18 

Fill 0 
Hole caved abandoned 

Fill 0 
Fill (?),no 
cuttings recovered 8 

Fill 0 
Tuff, dark gray, 16 

wet 

Fill 0 
Tuff, gray, wet 9 

Fill 0 
Tuff, gray, wet 15 

Fill 0 
Tuff, gray, wet 12 
Tuff, dark gray, dry 17 

Fill 
Tuff, gray 

57-1 

0 
4 

To 

18 

28 

6 

8 

16 

16 
27 

9 
27 

15 
27 

12 
17 
24 

4 
12 



LO"' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF' CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 

To:John Ahlquist -2- DATE:February 3, 1976 

Depth (ft) 
Hole ~ From To 

TU-RD-7 Fill 0 5 
Tuff, brown, weathered 5 13 

TU-RD-8 Fill 0 4 
Tuff, dark gray, 

some brown weathering 4 13 

TU-RD-9 Fill 0 5 
Tuff, gray 5 13 

Note: 

Holes TR-UD-1 to TR-UD-5 are located on fill overlying a 
channel cut in the tuff. Hole TR-UD-3 contained free 
water in the fill above the tuff the day after it was 
completed. 

Depth (ft) .. ,,i 
Hole lQ..&_ From To 

RD-1 Fill, wet 0 10 
Tuff, brown, 
weathered, wet 10 12 

Tuff, gray, dry 12 18 

RD-2 Fill, wet 0 8 
Tuff, brown, 
weathered, wet 8 12 

Tuff, gray, dry 12 18 

RD-3 Fill 0 4 
Tuff, gray 4 13 

RD-4 Fill 0 3 
Tuff, gray 3 10 

RD-5 Fill 0 2 
Tuff, gray 2 10 
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TO: John Ahlquist -3-

Hole Log 

RD-6 Fill 
Tuff, reddish 

brown weathered 

RD-7 Fill 
Tuff, brown, 
weathered 

Tuff, gray 

RD-8 Fill 
Tuff, dark gray 

RD-9 Fill 
Tuff, gray 

RD-10 AsPhalt and Fill 
Tuff, gray 

RD-11 Fill 
Tuff, gray 

RD-12 Tuff, gray 

RD-13 Fill 
Tuff, gray 

RD-14 Fill 
Tuff, brown 
weathered, joint 
red clay ~9 ft 

RD-15 Fill 
Tuff, light gray 

RD-16 Fill 

LO"" ALAMOS SCIENTIFIC LABORATORY 
UNIV£RSITY OP' CALIP'OANIA 

LOS ALAMOS. N£W M£XICO 8711 •• 

DATE:February 3, 1976 

Depth (ft) 
From To 

0 7 

7 18 

0 8 

8 13 
13 18 

0 z 
z 13 

0 1 
1 8 

0 1 
1 8 

0 1 
1 8 

0 8 

0 7 
7 13 

0 5 

5 13 

0 2 
2 10 

0 8 
Tuff, reddish brown 8 18 

WDP:pb 
CY: La~iar Johnson, H-8 MS 490 

Alan Stoker, H-8 MS 490 
57-3 



TO 

FROM 

SUBJECT : 

SYMBOL : 

LOS Al..AMOS SCIENTIFIC LABOP.ATORY 
UNIVEI'ISITY OF CAL.IFOI'INIA 

L.OS AL.A ... OS, NEW MI!:XtCO 17544 

OFFICE MEMORANDUM 
File 

I' .. } ,)~ .. 
l~~---~ w. D. Purtymun, H-8 ... (>' 

FIELD NOTES HOLE M-1, TA-54 

H-8 

DATE: April 15, 1976 

Hole M-1 was drilled at an angle of about one (1) degree 
above horizontal at an elevation of 6626.1 ft about 175 ft 
east of Pit 3. The hole became horizontal at a distance of 
40 to SO ft and then assumed a negative angle the remaining 
length of the hole (287ft). 

The hole was collared in Unit 2A and penetrated about 114 ft 
of the Unit before entering the interflow pumice above the 
top of Unit lB (see sketch on page 2 of notes). The hole 
penetrated the top of Unit lB at 143 ft and continued a 
downward pitch in this unit to 287 ft. 

Unit 2A is a moderately welded tuff, light'pinkish gray with 
a few small inclusions of rhyolite and dark gray devitrified 
pumice fragments. The number of joints observed in the core 
in the 114ft section was twenty (20). Of these, five (5) 
contained white filling or precipitate plating and fifteen 
(15) were filled or plated with brown clay. The joint fre-

quency was about one joint for every 6 ft of the unit pene
trated. Amount of core recovered was about 103 ft for a core 
recovery of about 90%. 

The interflow zone at the base of Unit 2A, from 114 to 143 ft, 
was a light gray nonwelded tuff with large dark gray pumice 
fragments. The vertical thickness of the interflow· zone 
was about 1.7 ft. At the base was a well sorted friable 
sand made up of sanidine and quartz crystals and crystal 
fragments in a light gray ash. No joints were observed in 
the core recovered. Core recovery was about 8 ft for the 
interflow section for a core recovery of about 29%. 

The upper section of Unit lB is a moderately welded grading 
downward into a nonwelded tuff. The tuff is light gray, 
pumiceous, containing large devi trified pumice. fragments 
and small rock fragments of rhyolite in an ash matrix. The 
hole penetrated the moderately welded section from 143ft. 
to about 185ft (vertical section about 4ft). Three (3) 
joints filled or plated with brown clay were observed in the 
core. Joint frequency in this section was about one joint 
for 14 ft of penetration. Core recovery from 143 ·to 185 ft 
was about 29ft or. about 69%. 
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TO: FILE 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVE:ABITY 0,. C:ALI,.O .. NIA 

LOS ALAMOS, NEW MEXICO 87ll•o& 

DATE: April 15, 1976 

The tuff of Unit lB became more friable (nonwelded) with 
increasing size of pumice fragments from 185 to 287 ft 
(vertical thickness about 11.5 ft). Core recovery in the 
102 ft of penetration was 21 ft or about 20%. No joints 
were observed in the core recovered. 

Attached are field notes showing joints observed in core, 
core run number, distance cored, amount of core recovered, 
general lithology of core and sketch of geologic units and 
trace of Hole M-1. 

Core recovery in Unit 2A which underlies the pit is good 
in the order of 90%. It is necessary to over core (barrel 
10 ft) to about 11 or 11.5 ft to retain core in the barrel. 
Unit 2A extends to a depth of 10 ft below the pit in the 
~rea of principal interest. 

Core recovery in the interflow zone at the base of Unit 2A 
and non-to~ately welded section of Unit lA ranged from 
20 to 69\. Various techniques were tried to improve core 
recovery such as short core runs, over core as much as 
5 ft, pushing barrel through tuff, varying speed of rotation 
as well as rate of penetration. The major problem is the 
physical characteristics of the tuff nonwelded (friable) 
with large pumice fragments causes the core to break up 
into small pieces which are blown out or fall out of inter
barrel as it is pulled from the hole. Th~ core retainer is 
to small to hold the broken core in the barrel. If addi
tional coring in the nonwelded units is contemplated, a 
"basket type" retainer should be obtained. 

A sampling system to collect cutting during a core run is 
being plumbed into the air-exhaust system to back up moni
toring as well as study if core recovery is poor. 

WDP:pb 
cc: LaMar Johnson, MS 490 

Merlin Wheeler, MS 737 
M. A. Rogers, MS 737 
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TO 

THRU 

FROM 

SUBJECT 

SYMBOL 

' -c;. AI..M.~C'S SC!::NTIF'C L.A80~.A.TOR"!" 
UNIVE~SITY OF CAL..IFO!'INia. 

l..OS Al.,>.MOS, NEW MEXICO 575~ 

OFFICE MEMORANDUM 
Al Blair, Q-DO MS 570 
Alan Stokertand LaMar Johri"tt:-, H-8 

l.i[· P•:;fu 
"l'rJ 

~, ~ t..
W. D. Purtymtiri/•H-8 

DATE: April 30, 1976. 

U. S. GEOL. SURVEY SURFACE WATER GAGING STATIONS ON THE 
JEMEZ RIVER NEAR BATTLESHIP ROCK AND ON THE RIO GUADALUPE. 
H8-76-180 

Stream characteristics at both gaging stations are well 
defined with over 18 years of continuous records. The 
discharge for the Jemez River near Battleship has ranged 
from 3 to 1030 CFS and that for the Rio Guadalupe from 
3 to 1350 CFS. The station ratings are only good for 
±10 percent, thus any small increase or decrease in flow 
would be impossible to determine. 

A linear reg'ression of the mean annual discharge of both 
stations (y variable) versus station near Jemez Pueblo 
(x variable), a permanent USGS gaging station indicates 
a very good correlation (attached). Annual volu~e of 
water at Jemez near Battleship Rock and the Rio Guadalupe 
can be estimated from the station near Jemez Pueblo. Records 
from the station are available for public inspection and use. 

The station near Jemez Pueblo is equipped with a digital 
as well as a standard water-stage recorder, thus peak flows 
day and hour can be determined. 

The basic hydrologic characteristics at the two stations, 
maintained wi~h Laboratory funds by the U. S. Geol. Survey, 
are well established. No additional data can be obtained 
by continued operation of the stations (near Battleship 
Rock and the Rio Guadalupe) at this time. 

WDP:pb 
Attachment 

59-1 



.. --·- l . ----·-... - - -·I -- ----- . ---- i -- . -. -- .... ... . -- ··-

~~~ ~~~~~-~~w?:' ~:-_:~-~-:-=~ H :::~ :~-: -·: --~: 1 ~~:~ ~J-~ ~ :~:~_:r~~~~:~ 
t~=~~-: .. ~~~~ .>.i~-~::.~~~1.~~--- J ~ ~--!-:- ~: i-: :_ J :~. ~~;-;-:-- -_ - - ;~ __ j ~~ --~t~~_::~·: ~~:·:_-~:_:
-----· -----l-------t------t------1. -----,---- .. -1-<R..~-------l- ---! .. ·. ·- i--- ... H ----1-------
~-- ~r::: _- =~~=:~~-:: ~~~~-=·j_=-~-==· t ~~~:.J- _~_: ::~~J~;~~~~:: ~: ::±::::-: :J~: =~1- :: : : 1:==~1~-~----~ 
----- -------------~------i-------t------ 1-------j-- -s---------1-------;~ --1-!·._;·· · 1------------. 

i 1 
I · I ' C:::·· • -· . ..;. ___ ---- ------ ------.. -- ---:t- ------ .. - -- ----~·---- r--·-'--i _--::;. ____ ....... 1----- ---_-

_: __ 7"_ ------ f----· -':--· -- -- ----· -- ----- .. ; .: ------ -----r-------l--~....:-- -~-- \ , __ . -. :- ,.... . ..:.... __ _ 
f----'--··--· ------- ·--·- -.-·-_:j --------1'-·-- ------- --· >< ---,1 ------- ---~ . .,. -- ----~,----· ----

. ' ! . ' "i I ------ ---- ---- -~. ,-----I------ ------- 'N--' -r--- -------;-..;,,· ---· ---··M -' ·:--·-. -----

__ , -. ~----~-- f-----:-- --· ~-j----- l-- ---- -- - - -f-!". -- .N-r----- ----·- -·I-- ----1·---- i-f ··------ t---:---
1------ ~--- ---- --·1' ·--:l-----··· , • • -·T-·-·-·IH -------·- --···~ -.-····-·- ---~- ~-·1-·----·--··- --- -·--- -----· ---- ------·· .. ---·--i. --~----- --------~ --- --=---,---- -------;-- -:--- ....,.--- ---- ,--- ------- ·---- -----r~----·-- -----:-----+-__&-- -~ .. .------ -----

:=-·:..:...__:.._ ---'-- ~--.:--=-=-·~- -=- ~-·~~-t=-=---=· ---~-=-=--:'~--~- --_-:::-": -= :-- -- ~~~~:.:::::: ;:::-:= 
V---- --.------- ------1---.,--··._ ____ -- _____ :_j.l.._-..----· --·-·t------- -~--- --- --------1---

f'\ t ~~--~---- ----~= ~-~=--,=-~-!~-=---~=-1--~: ~~~~-~~-=-= :~=- =~~ i~-=- ==-.c4-:--~=- -~-=-~ ~ __ :_ __ ---- ---- ------± --1-,---·t:·· --t";T--- -----=-=1~---1-z --- ---- :.:F----- ----
·r ---- · -------:-,-=·::::. -==~-==-4-:.~-r~~:=~r~--~~t=-=~=r::~ = ~-==:;; ~:--~=-- :=~=--= 

·l --~= ~=~:=-~:~ ~~=-=-=-t.:~~- :-~~j=i~-=:~~- -~-= ~~~:;:==-=---~~~-:t·--- ------- -: ~-----·-:·--+ ·-. ! r---~---~, ------- --------
.. ---- ----- r--- ---- t--·---r--- -; ·- '-- ---- --. --t-----r-·- -- -----i- ----- . - ----
- . -- -- -- ____ _L ___ ...._ ___ ----~--- ----~l~--- -----~-------· ·----""'-: : . . . - ~ +---~- - ...... -r----, ·r---·-:--t---:-----1---- -----t- -- -----

~- : . ----t -t- ----- . ---+-~-+·;~-~"J----~-- ,----·-..: --.. --- E - ,---<.-~ __,." ~----I·-· ----i........ . . --· --- -----r--· ·. . ~....----~-- -- -----
.Qt--. ..;.~ --· --:-, ---t-- ~~. -~==t:t=·~~..:. --- -~~~-~-:.::.-::.~= 

- . . --~' - _l t-----~-~-E.=t---I . ~-- i -~~------· --. · -- ---:----t---T - ~ : : . -- · I . ---- ---""" ------- ----
~!--:------ _ -- --1 ± _:___ ~ _ VL= ~- -~-=- -===~= 
""" I . ' . . '"' 
~ --~ ~ 
:I- . . -~ ~---- -t--:-- ~_:sf'i.:_ --~--:-+------ . --=-
:r-,.........,.-+----f-------i- --+---+----1------Jf----+-4:-....:...· --;---c-0\-- . -,_ ___ -----t:f---'-:-·: ---....,....:... I --·- 1---:"--- . ' 40 ~~ ... :L ____ ').; __ . ·- ---

. -t- 1 -t ~ ' \- ·----..L.~ \.. ~ ---- ----
~--'---'--t----:r·t-:..~"-._-~-·. ~-. +---1--l=-~ f ·. :_ .-' . \~~t:=~~ • -1=:-:: =..:-= .. ----. - +-- - .·-· ... ,. -----r ""7'-·t----,'------

~--=-=·1-·--.=l __ ~---=i=--=~f i~-_-r---'---, ·-f'-~ ' --~----i--_:-=:t.---= 
~- ----+- ----- ------ -----·- ·\----;--------1---t---------- ·-·--+------ ----t·----f----- -----------1--- -\ I --1---·----l-== 

,__ -~- ~-==:7-:-=·:.+.-:.. . j -.-!=-:._.1::.-.:-:=.--:L-~==i--:·-:---t-:-· ::_-j-_--:--\J:---= -=--..=.-t.:-=::·j::.::-.:: __ ...._ __ ------{------+---- ----· j_ _____ !._ ---- --- --"....::.r-: _____ ':_._ ____ ---- __ -,-:_ ---·· --------
·-r=-:-------~-- !-------: ----- ··t--------i~--- -- --- ~----- --.-- -----~~---- ·-·-:\~- --,""- --1--- -·-L:.:=:: r--±--- -!----------- .... _________ ---- ____ .1_ __ -----!- ---- --- --;--'"'-- -~----t··---- -·-j· --- .... -, ------.--------.--------!-----'-----------!. .. ----1------ L. _______ f--· ____ ___. ___ !, ___ ---------- .• -------

------- -----;--------...!-- ----1----- -1---------+-----t-------t--------l·--- -----r------\--- ---------1--- - ~ -------- --------:-t.A.-:s-h~.s-=-=-5---t-;.t.:·.:---~~-~ai~~-4-J~;'.i-.:--- -, ------- ----- · 
1

.--- -----__;. __ 
~--:=--:.~ _:~:~:--~1-~~-~--~ -1 = -~::_?' ~~:.: ~~ -~: ~ -c-~; 9 ~- .. 1-::.: : r~ :.: = +.:: ~ -~- -~:·:--:-~- -: : -
--- -- ------.. 1-- · -1---- .. j .. ---,---- · r·- ----1------~---- ·1 · --- i-- · --- ··r-.- .. ,. ·- 1_ __ 

~ ·: <!;:~~-- ----~-~::: :· :~_: -~~-:_:-~~~:: -:2: : - . -- ~--~:__:r : ~~ :::=;:_:.:-: :<h:-~- : ' : - - i -
----~-- ., ... , ..... _.( ____ , ..... 59-2 --i·-··· ..... 1 ... _, _____ i·· .. ;--·-·!· 

----- ! /j,',~;··- i·;:J·,~ . .-.-.-_) ·t';.},_-tf_{ :,;.·_-.;,1·-5;_!,·/5--.... · ·i·--··-· 
~r--"C~~' •. r. '· . .- ' ~ ·-----



-/, ' . ' I {) . • • . . -~""'l ~·~.,·. 
r-:--~·-·-:-~ Jl·::. :·:-m:: _r.-:-~1·' 0·, . :::·.- ~, ''.I' .. r-:::~ i · ... ·l!. .. 
I : : ·· · ·- ·· ·; : · · ' · 0J : · · · · · · · · .·-· . t. _-:: : f: . I ~ ·· · ... 

.... ' ·- r •·· . ' • . . ·- • • -· ~ .. -..'; 

<i. 
. . ~: i 

~ 
. ' ._\""' . . . . ; . . ' + ' ~ ... , ~:=;f: . ---+·--·;.... ---·-·- . . -----' ---- ____ . ____ ,,-...... ____ ..,. ___ . -

---: r-~~-7- :--;~--.. ; : ; ! . f+- -: --:- ___ ._ . __ fl. ____ . ' --·- ~--\-l . ~ . 
--- ........;. •.• .....,.__ . --'--·-·· -·-·-·- \-- . I__ --- . --. . ---i , r~: • , 1 , I 1 : , --r--· · · 
--1-~..:.:: --~- r-;---:-:--1-'·-.--:-- '-----.. ------ '""\ . .,..- -r---T-----j·!..--·-r-- ·-:"". . ..:.. . ..!..r---· 

···;,·: ·'····· ~ ~. ·~ ......... l --~-1-·--'-· .,....-r--r--......... r---.--- ---·. ---·-- _.,. -- --·--------·"r·--- ---~·--r--~--• • 0 ! 0 I I • ' I ' :.. \ f l ---:_--. r:·.;~.-,-.-:--~~~ ~:~ =-~-=-::.~:-:-..:.: ~=-.;::=r=-.r::..-=--~=--=~--- -=- ~ --: -: -·- -~ 
----r--+--··r -·-.-: :- -: -7-t- ---, - -·---:-+--- -,,_,----t--.. --~-----t-.;...--- -:_;,·-.- ---· 
r-·--- ~-:._:_;... ~~ : , : - -- ' - ~--- . ......: J . . I :_ 
r----' ·-~ I ! ; ' : '. I ~ _._,-I- .. ', +- ·-+tJ ···~·. ;--,-~-=------! 
1--.- -~r-·-. -. ·: .l .,-.:..- --.. t= .$-!,r--- l-.--.W-.--· --sf- !·=1 
1---·-·· .. ' , ,-..- · · .....:.._ __ .. _. __ • ' .L-u---- .. L_"": --,'-+----. ; . . . . I I =r I~ 

---1-, ,......;-;: ....:. ,•-;; ..... r~, .;,..; +;-,,+T++--i-' +--'-~-+--~·-l--·---1f-----~~.--.-±.:---=-+i=- ....: 
1--.,.- r-:--:-t~ .. --. .....;.... -.-+-'-;--,-'-, +--;.-~f.---'---+-....;.--~"--~- ,--, ~----~.. +---~~ ~, "71-'-+ ........ -'-...,.-1 

1---:- f-:-+-T-t·~~ 1 • I ~ -L--· --~:==t::;;:::=~:j:=~==~ 
t : o ! \ I ~ 

... ----t-'-' ..,.·-·,......·::'1' ! I' I ; . .:. . I . ___ '.[ . G:~- ___ · I •• 
f--'-· -·~' ..;....' ;_..!' 

1--+-,--~ ~---+-+~......;.......;· ~~ + · ~ \ l . · L _.., 

!--.,---~-•'-.,...'~~ ·~ -. H'....:~~-;--,~-"-...,.-~+-:....· --'-· ---1 -----• -· -·-·-+?""---~·-- ~-:-'-1_,.,_-:-;...,1r:_-:_-:_-_-...,-_-ti ___ . -: -: -+~~; ; ' ; ~-t- ·- . ---J;:: .. --tl.,'=\..-- -~- -' ..,..'-;--+-..;..--! 

: .;_-r~ . : : : ' : : :_-:- --:-"'7' ---1----+---~----k--tt.,.. - I : ' 
1-----'--t-"-. ...:.'--7.+·-· ~- . : ; -.-. -·- ---:- ·-·--· --==t.=---,-\;-li''-*~..1..-- 1--·:-; "",-'-. _-+11---
---- --~--:-- -7'-·-· --· -. --··-:-f.-:-----· -----1--·-- -.--,-tit;::;__~ -~-. ~ ....... ·--~,-.....,.--1 
---.-~---~~-,..- -~·;--t-r---- ----1--·-- ·- ! -'r- ,;...:,-- ---,...-..... ; -·.:..;-----l 

. ± . ' '--· : ' . . I • • • I ·-1-- i _\ .l ]. ~' ----· ·:-:-- ,...---,. -,,--. -. -~- --:---,---- I -~-, \.. ! ~-·-r--- . ; '-:-. +--~ 
----- ---- ·--- .......... -........:...... . .;.. :....:..- f-· __ _.. ___ _. ____ --··-·-·-- .. ~-t--.>----t-···-- .. ·--'-~---

[ _____ ) _ ~ -~ ~. 1 .... :. -. ~-~.:~~~-t-~-.~ ~ ~-b~~ ~-~ -~__-:: ==- .r .. : .: .. _·:.c·-=-: -~.i.· _:~~-~ ~ ~ =-=J ~-~ .. : r. -=~:::.-t· :..:-_:::· 
I . . . ' ' I : \• C'f. . ' ~ · .. ·=-~~~f-:· -=-:= ~:-:~-:-:: :;~~~- =-~-S:· -.. _---------F--~~- l~- ----..±- :.:---·----+=~ ~ =-=-= =~-. . := 

1----------- ... -------f.--'-;.._----· -----r---- --1---- ---- -·--1--:- --' ' ' · ' . 1 I . 



TO 

LOS ALAMOS SCIENTifiC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!144 

OFFICE MEMORANDUM 

Alan K. Stoker, H-8 DATE: Hay 19, 1976 

FROM W1. D. Purtymun, H-B'lt.p 

SUBJECT USE OF IODINE 131 AT TA-57 

SYMBOL HB-76-253 

MAIL STOP: 490 

Iodine 131 is used as a tracer in standard oil field work. The tracer 
is placed in the logging tool, lowered to the depth in the hole for study, 
and then released. The tracer in the hole is then followed by the standard 
gamma.logging tool. 

Iodine was used in hole EE-l in June 1975 to locate a hole in the casing. 
It was released at a depth of about 4600 ft. and traced upward to the 
hole at about 300 ft. 

It was also used in March 1976 in both holes,GT-2 and EE-l, in an effort to 
determine the shape and orientation of the fracture between the two holes 
(memos H-lT-76-116, H-lT-76-4445). The tracer was released at a depth of 
about 9600 ft. Hole EE-l was pressurized and fluids and tracer moved 
through the fracture into GT-2. Subsequent pressurization and pumpage 
moved the tracer upward in GT-2 where it was collected into two ponds 
adjacent to the hole. 

Host of the tracer reaching the ponds was retained as no overflow from the 
ponds has occurred. Some of the tracer may have been lost by infiltrating 
into the underlying tuff but the volume was probably small due to fine 
sediment accumulation in the base of the pond. The top of the aquifer 
perched in the lower part of the volcanics on top of sediments of the 
Abo Formation is at 380 to 400 ft. Water in the aquifer moves to the 
southwest where it is discharged through seeps and springs into Lake Fork 
Canyon and Rio Cebolla. 

The losses when pumpage into EE-l with return through GT-2 are about 20' 
(i.e., 10 gpm at EE-l, return 8 gpm at GT-2) apart of which is later re
covered when pumpage ends. If leakage occurs in GT-2 above the granite 
in the sediment section of the hole it would be into a limestone aquifer 
that discharges along the Jemez River from Battleship Rock to Jemez Springs. 
The estimated transit time for water in the aquifer from GT-2 to the 
discharge area along the Jemez River is about 6 years (LA-5780-HS). There 
would be little if any movement if leakage of fluids should occur in the 
natural occurring fractures in the granitic section of the hole. Based 
on five aquifer tests to a depth of 6500 ft. the coefficient of trans
~ssibility of the fractures were extremely low, ranging from 2.2 to 4.4 
gpd/ft. 
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TO: Alan K. Stoker -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 0~ CALIFORNIA 

LOS ALAMOS, NEW MUICO 87544 

DATE: Hag 19, 1976 

It appears that the March 1976 use of iodine will have very little if 
any effect on the environment. The short half-life of iodine coupled 
with dilution with natural water would decrease the concentrations. 
Transport in aquifers is slow allowing for decay before reaching dis
charge areas. Further dilution will occur in the Rio Cebolla and Jemez 
River. 

WDP:mar 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEFISITY OF CALIFOFINIA 

LOS ALAMOS, NEW MEXICO 87~ 

OFFICE MEMORANDUM 

LaMar Johnson, H-8 Group Leader MS 490 OATE: May 27, 1976 

FROM T. C. Gunderson, J-1. D. Purtymun, and T. E. Hakonson~ 

SUBJECT RESPONSE TO MEMO #H7-76-LAE-229 

SYMBOL : HS-76-229 

Your memo (HS-76-215) and the one from Emelity 
(H7-76-LAE-229) are viewed by this committee as two 
separate requests that are related only indirectlv. 
This memo is in response to H7-76-LAE-229. 

Of concern to this committee is that by supplying 
H-7 with a number representing a "safe" level of alpha 
activity in the evaporation pond, we will condoning 
what we feel from an environmental view point is an un
desireable solution, to the liquid waste disposal problem.· 

The question, "what is a safe level of alpha activity 
in pond water?" is not particularly relevant to the radio
active waste treatment and associated environmental problems 
that could result from the proposP.d system. A number of 
studies demonstrate that the loss of radioactivity from 
water to sediments, algae, pond sides, etc. is both rapid 
and virtually complete (copies of various papers are in 
-our files). The problem, then, becomes one of. \·That 
constitutes a safe level of radioactivity in pond substrate, 
not one of what is safe for water. 

What is of further concern to this committee is the 
presence of a variety of other radioactive and stable 
elements in the liquid effluents, some of which may have 
considerably greater environmental impact tha~ alpha 
emitters. Setting a standa.=d. (e.g. a "safe" concentration 
for water) for many of these materials is extremely risky 
due to the lack of appropriate environment~! data for 
many of them. 

Consequently, we feel that the question posed the 
committee is not appropriate and should certainly not 
serve as a basis for pursuing this program. 

We offer the following comments as support of our 
position, recognizing that such comments may exceed our 
charter as outlined by H?-76-LAE-229. 

We.question the use of solar evaporation ponds under 
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TO: LaMar Johnson -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVI:RSITY OF" C"'LIFOANIA 

LOS ALA .. OS. NIEW .. IE:XICO 87:11 ... 

DATE: May 27, 1976 

any conditions without supportive data justifying their 
feasibility and advantages over other, potentially more 
desirable systems. The implication from Emelity's memo 
is that evaporation ponds would require less energy in 
meeting "zero" discharge goals than say a gas or coal-fired 
total evaporation system. Until a complete comparative 
cost analysis has been conducted such an ass~~ption is un
founded. The energy (dollars) required for environmental 
protection measures and for periodic and final cleanup of 
a pond area may be equivalent or exceed the energy demands 
of a closed evaporative system over the life of the res
pective systems. 

Based upon 1975 data from H-7, about 20 rnCi Pu, 7 mCi 
~•sr and 200 rnCi 137Cs would accumulate on pond sides, sedi
ments, algae, etc. each year so that periodic cleanup 
would be necessary. Consideration must be given to the 
cost (i.e., energy) of such a cleanup, and more importantly 
to final cleanup upon facility decommissioning. 

There is a lack of very crucial information which would 
indicate whether the pond system would work at all. For 
example, no one has measured the evaporation rate at Los 

·-Alamos. Figures on evaporation rates are quoted from data 
obtained in Santa Fe over 22-years ago. Consequently, we 
-~trongly urge that a pilot study using a small scale plant be 
conducted before rushing into an ill~conceived waste 
treatment program. A pilot study would deternine actual 
evaporation rates as well .as the effect of different 
chemical combinations on algal growth. Different pond 
designs could be tested to reduce wave action, resulting 
spray and suspended particulate transport. 

Several major nuclear laboratories have, in the past, 
used small impoundrneuts for short term disposition of 
radioactive liquids. Virtually everyone had problems 
with the control of radioactivity in such structures. 
These previous experiences must be carefully reviewed, 
before committing the LASL resources to such a facility. 

Some of the problems that require consideration in
clude leakage of·water and radioact,ivity into surrounding 
strata, and physical and biological transport of radioacti
vity away from the pond (e.g., by wind, birds and other 
large and small animals). Such problems were encountered 
in the operation of solar evaporative ponds at Rocky Flats 
(conversation wi~h M. A. Thom~~6n at Rocky Flats by T. 
Gunderson). Although such problems represent a very 
minor ~ealth problem, they do represent a potentially 
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TO: LaMar Johnson -3-

significant political problem. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVIERSITY OF' CALIF"ORNIA 

LOS Al-AMOS. NIEW ""IElliCO 87544 

DATE: May 27, 1976 

Another factor which merits consideration is the 
odor resulting from the effluent. Current wastes have an 
acrid disagreeable odor which would likely emanate from a 
pond. Such an odor rnay limit certain uses of.·landscape 
surrounding a pond. The visual aesthetics of the esti
mated 10 acres of evaporation pond also must be consider
ed in evaluating the impact of the program. 

The land area currently contaminated in Mortandad 
canyon amounts to abou~ 1.7 acres while the proposed 
evaporation pond would contaminate 10 acres. It is 
difficult to see the advantages of contaminating an 
area nearly 6 times larger eventhough control of 
radioactivity may be better. 

Our opinion is that total evaporation of effluent 
in a closed system provides the most desireable method 
of meeting zero release to the environment. Until com
parative cost data are av.::.ilable, we recommend this approach 
be taken. Prior to doing a cost analysis, a study should 
be conducted to determine how much influent waste is 
absolutely necessary. Reductio~ of liquid and radioactive 
waste quantities at their sources may greatly reduce the 
cost !i.e., energy) required to solve our liquid waste 
problem, and may provide more options for meeting the zero 
release criterion. 

One lesson of TA-l is that long term planning is 
absolutely essential to avoid problems in the future. 

mt:pn 
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TO 

THRU 

FROM 

SUBJECT 

SYMBOL 

REF 

L.OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C"L..IFORNIA 

L..OS AL..,.MOS. ~EW !o!EXICO 87SU 

OFFICE MEMORANDUM 

J. R. Buchholz, H-7 DATE: 

L. J. Johnso~ 
I i l 

Purtymuri'; .:}:. 
,·1/ 

w. D. K. Stoker/!/'. 

DISPOSAL OF WASTE SULFURIC ACID FROM C~1C-4 AT TA-46 

HS-76-301 

Memo H7-76-331 dated June 11, 1976 
To: B.B. Mcinteer CNC-4 

June 24, 

In reference to the proposal to dispose of 100-150 gal./day 

1976 

of H2so4 by reacting with crushed limestone in an 8' diam. by 60' 
deep shaft we have certain reservations. We are not able to predict 
the effects of the disposal of that much acid by an untested method. 

The method as outlined has not been used at Los Alamos for the 
disposal of large quanities of acid. As a consequence, we are not 
prone to approve of such a method of disposal with out a small 
pilot study. The break down of limestone will decrease the 
permeability of the tuff. The effect of acid or dilute acid on the 
tnff and movement of fluids and associated chemicals from the shaft 
are unknown. Another unknown is what other chemicals or radio
chemicals are associated with the acids. 

Therefore we strongly recommend that a pilot study be conducted 
which will provide an opportunity to evaluate any potential environ
mental problems. It would also seem to be a good opportunity to 
work out some engineering problems which may arise. The pilot study 
will also permit the interim disposal of the waste acid solution. 

Our suggestion is to construct a small shaft about 12-in. in 
diameter and 15 ft. deep. Adjacent to the shaft would be con
structed 4 or 5, 3-in. diameter monitoring holes to a depth of 
50 ft. These holes could be constructed with H-8 equipment. 

The engineering design of the shaft drop line for acid, size of 
limestone, characteristics of limestone fill (interbeded with sand 
or gravel, etc.) and actual testing of the shaft by release of acid 
we would leave to H-7 and CNC-4. 

After startin~ disposal of acid, H-8 would monitor for the 
movement of fluids in the tuff from the shaft. H-7 and CNC-4 ~ould 
conduct tests necessary to determine engineering design of the 
proposed large shaft, i.e. volume of acid, pressure build-up if 
contained or fluid level if uncontained. At termination of the 
experiment, cores or cutting will be taken of tuff ajacent to 
the shaft to determine chemical properties associated with fluid 
movement. 
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TO: -2-

LOS ALAt.>OS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: June 24, 1976 

These results together with other data taken during the 
pilot study could be evaluated to determine the overall feasibility 
and safety of the disposal method, as well as any long-range measures 
that might be found necessary. 

xc:B.B. Mclnteer, CNC-4 
J.L. Warren, H-7, HS 517 
R.A. Penneman, CNC-4, MS 346 
H.S. Jordan, H-DO, MS 690 
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TO 

THRU 

•. 

LO~ .AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!54~ 

OFFICE MEMORANDUM 

Bill Dunne, H-7 

Alan Stoker, H-8 

DATE. October 28, 1976 """"' 

FRoM w. D. Purtymun, H-a~ 

SUBJECT ESTIMATE SIZE OF DISPOSAL PONDS OR SHAFTS 

SYMBOL H8-76-490 

MAIL STOP: 4 9 Q 

The ponds or shaft to facilitate the infiltration of 
waste water at each Technical Area will probably be cbm
pleted into a tuff. The coefficient of permeability of 
the tuff varies according to degrees of welding as shown 
by the table. 

Coefficient of 
Porosity Permeabilij,Y 

Tuff Range (.%) (g Ed/st2) 

Welded 15-35 <0.01 - 0.10 

Moderately Welded 30-55 .OS - 5.0 

Non-Welded 40-60 2.0 - 20 

~ Estimated from Laboratory Analyses (Vertical Permeability) 
of tuff (Abrahams, 1963 and Weir and Purtymun, 1964). 

The vertical and horizontal permeabilities will vary 
slightly. The coefficient of permeability is defined as 
the number of gpd that will flow through a cross-section 
of one sq. ft under a hydrologic gradient of 1 ft at pre
vailing water temperatures. Laboratory analyses are cor
rected to 60°F. 

The sites for disposal waste water were not visited. 
Identification of the possible tuff units present were 
made from a general knowledge of the geology of the area. 
Prior to construction of ponds or shafts a preliminary in
vestigation should be made to define the type of tuff and 
its hydrologic characteristics. Suspended particles in 
waste water, growth of algae, and wind blown dust into ponds 
or shafts will decrease the permeability. 
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TO: Bill Dunne, H-7 -2-

L\. ~LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOAN14 

LOS ALAMOS. NEW MEXICO 8711 •• 

DATE: October 28, 1976 

It has also been noted that after long periods of in
jection or release of water into the tuff the permeability 
decreases due to the pore-size of the ash matrix. Water 
is held in tension as the pod of injected fluids becomes 
larger. The intermittent release of fluids to the tuff can 
cause an 11 air-lock 11 which also decreases the p·ermeabili ty. 
These are some of the factors that will affect release of 
waste water in a tuff unit. 

The following table presents a generalized description, 
estimates of permeability, and estimated surface area exposed 
to waste water necessary for the approximate volumes of flow. 
It is to be used for planning purposes only. Detailed field 
studies should be made prior to construction of infiltration 
ponds or shafts. 

Attachment 
(1) Table 

WDP:kr 
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Probably Estimated Estimated 
Structure Tuff Unit Approximate Permeability surface area 

No. Present (gpd) Flow gpd/ft2 ( ft2) Contaminant -
TA-8-215!1 Photo proc. 

TA-8-2291 Welded 1500 0.05 30,000 Cooling, photo proc. 

TA-15-183 Mod. Welded 3000 1.0 3,000 Photo rinse 

TA-16-222 II II 700 1.0 700 Mixed HE; Cooling water 

TA-16-260 II II 4500 1.0 4,500 H.E. Machining, CooliL~, 
Wash 

TA-16-280 II II 9000 1.0 9,000 H.E. Wash 

TA-16-430 II " 5000 1.0 5,000 H.E. Machining, Cooling 
0\. 
w 

48oobl 
I 

Welded (?) .05 96,000 Photo, FeCl2 -Organic w TA-22-52 
Solvents 

TA...;9-2li!l Welded ? .OS - H.E. Wash, (?) 

TA-9-40~ Welded ? .05 - H.E. Wash, (?) 

TA-36-1 Mod. Welded ? 1.0 - Photo proc. 

TA-33-86 Mod. Welded lSOOd 1.0 1,500 Cooling 

~elded Tuff precluded use of septic tanks in area - const. evaporation pond. 

~ntermittent Release 8-hr day at 10 gpm. 

~st :::1 gpm 



TO 

L.l'lS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 1754A 

OFFICE MEMORANDUM 
: R. L. Henning, ENG-2, MS 984 DATE: December 8,1976 

THRU A. K. Stoker, H-8 

FROM W. D. Purtymun, H-8 '.},)'P 

suBJECT: TEST BORING PROPOSED BUILDING RD-33, TA-52 {lab. Job 5654-52). 

SYMBOL : HB-76-473 

Five {5) test holes 22 feet deep were drilled near each corner and at 
the center of the proposed site for building RD-33 at TA-52. The 
thickness of soil or fill at the site ranges from 1 to 2ft (Table 1). 
It is underlain by a light gray moderately welded tuff that has been 
mapped as Unit 3b of the Tshirege Member of the Bandelier Tuff. 1 , 2 

The tuff is described as a ledge-forming crystal-fragment tuff con
taining numerous pebble size fragments of hard igneous rock. The tuff 
~enetrate.d by the test holes ~-1as uniform over ttte area. Weathering 
of tuff beneath the fill or soil was generally less than one (1} ft. 
No water was encountered and moisture content of the tuff appeared 
to be less than 6% by volume. 

The tuff can be described as a competent rock although no penetration 
tests were made at the site. About one mile west of the site, at 
TA-55, design recommendations for bearing pressures were 5 x 103 

lb/sq ft for compacted soil or fill and 12 x 103 lb/sq ft for the 
tuff or Unit 3b. 1 

The average altitude at the site is 7184 ft. Test boring with pene
tration tests at the main UHTREX building,200 ft to the east, were 
made in 1960 at a hole altitude of about 7172 ft or 12 ft lower than 
the proposed site. The penetration tests of 8 holes (=7172 ft) at 
UHTREX for depth's of 5 and 10 ft with N = 50 had a D that ranged 1 
to 6 inches (note: "N" is equal to the number of blows of a drive 
hammer required to drive a 2 inch O.D., 1.375-inch ID, standard 
split spoon sampler through a vertical distance of "D" inches ~sing 
a 140-lb hammer with a free fall of 30 inches). Interpretation of 
data based on experience indicates with N = 50 and D = 12 inches or 
less, the bearing capacity of the tuff is in the range of 50 x 103 

lb/sq ft. The bearing capacity should be reduced by a factor of 5 
for dead loads and a factor of 10 for live loads. 

No bearing capacities of the tuff were made at the site. The pre
ceding descriptions of bearing capacities are presented for ENG-1 
and 2 evaluation. 
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TABLE 1 

LOG OF TEST HOLES 

Northeast Hole 
(8.5 ft west of corner) 
Soil or Fill 
Tuff, light gray, moderately 
welded 

Southeast Hole 
(5.5 ft west of corner) 
Soil or Fill 
Tuff, light gray 
moderately welded 

Northwest Hole 
(2 ft SE of corner) 
Soil or Fill 
Tuff, light gray, 
~odP.rately welded 

Southwest Hole 
(7 ft east of corner\ 
Soil or Fill 
Tuff, light gray, 
moderately welded 

Center Hole 
(67 ft west of SE corner 
and 20 ft north) 

Soil or Fill 
Tuff, light gray, 
moderately welded 

Thickness (ft) 

2 

20 

1 

21 

1 

21 

1 

21 

1 

21 

Depth (ft) 

2 

22 

1 

22 

1 

22 

1 

22 

1 

22 

Note: No pumice zone or lenses were detected during drilling. 
The southeast hole encountered some hard igneou$ rocks 
(probably less than 2-in diam;) at various depths in 
the tuff. 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEI'ISITY 01' CALIFORNIA 

LOS ALAMOS. NE:W MI:XICO 17!1•• 

OFFICE MEMORANDUM 
Telephone Ext: 

FILE 

W. D. Prutymun, H-8 ;,']1f} 

Log of Test Hole TA-45 

HB-77-217 
522 

Hole C-7 Fill 
Tuff, wet 

Hole D-7 Fill 
Tuff, wet 

Hole C-6 Fill 
Tuff, moist 

Hole B-6 Asphalt 
Tuff, dry 

Hole B-5 Fill 
Tuff 

Hole B-4 Fill 
Tuff 

Hole B-3 Fill 
Tuff 

Hole C-5 Fill 
Tuff 
Weathered to Clay 
Tuff 

Hole SP-2A Fill 
Tuff 

65-1 

DATE: April 6, 1977 

Depth {ft} 
From To 
0 9 
9 28 

0 6 
6 13 
0 3 
3 8 

0 1 
1 6 
0 1 
1 6 
0 1 
1 6 
0 1 
1 6 
0 4 
4 6 
6 8 
8 10 
0 14 

14 22 



TO: FILE -2- April 6, 1977 
HS-77-217 

Hole SP-28 Fill 0 12 
Concrete at 12' 

Hole Cor. F Fill 0 8 
Tuff 8 17 

Hole Cor. EA Fill 0 3 
concrete at 3' 

Hole Cor. E8 Fill 0 3 
Tuff 3 8 

Hole Cor. D Fill 0 4 
Tuff 4 9.5 

Hole H8-1 Fill () 3 
Tuff 3 8 

Hole Cor C Fill 0 4 
Tuff 4 12 

Hole 58-1 Fill 0 4 
Tuff· 4 12 

'\ 
Hole SP-1 Fill 0 7 

Tuff 7 12 
Hole Cor. 8 Fill 0 4 

Tuff 4 13 
Hole Cor A Fill 0 3 

Tuff 3 12 

cc: Jack Purson 
Don Mayfield 
Corey Cate 

WDP:fd 
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TO 

LOS ALAMOS SCIENTIFIC LABORATOR'I 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87W. 

OFFICE MEMORANDUM 
M. Dean Keller, Eng. 1 MS 624 DATE: November 3, 1977 

/LifJ Q. 
FROM W. D. Pur~u~ and Ed Sagan 

sueJECT · Test Borings East of TA-48 

SYMBOL : H8-77-816 

Five test holes were completed in Unit 3 of the Tahinege 
Member of the Bandelier Tuff at a depth of 52 ft. (See attached 
sketch for location). The holes penetrated two subunits of Unit 
3, the lower 3a and upper 3b. The tuff penetrated contained 
three drilling breaks representing different ashflows within the 
unit. The drilling breaks occured about 10 to 12 ft.; 22 to 24 ft.; 
and 37 to 42 ft. The flow from about 22 to 37 ft. was much harder 
than the flows above or below that interval. The contact between 
subunits 3b and 3a occured at the 37 to 42 ft. drilling break. 

Unit 3 is a moderately welded ashflow unit. The tuff can be 
described as a compentent rock although no penetration tests were 
made at the site. About 0.25 mi. to the southeast at TA-55, design 
recommendations for bearing pressures for the tuff was 12 X 103 lbs/ 
sq. ft. The tuff is moderately welded,excavation can be made us
ing heavy equipment. No explosives will be needed. 

Moisture content in TH-1 appeared to be excessive to a depth 
of about 7 ft. and probably reflects infiltration of run off into 
the soil and fill from the paned area around the main building. 
Moisture contents of the tuff determined from TH-3 and TH-5 were 
not excessive though slightly higher than found in undisturbed 
areas. This is due to runoff from paved areas and discharge to 
near by ponds that hold cooling water. Moisture contents of tuff 
from two test holes are shown below: 

Depth 
(6~;) 
7-12 

12-17 
17-22 
22-27 
27-32 
32-37 
37-42 
42-47 
47-52 

Moisture Content 
TH-3 
7.6 

8.1 
8.9 
8.4 
7.6 
7.5 
6.7 
7.1 
7.3 
6.8 

66-l 

(p/o by. weight) 
TH-5 -r:r 
9.2 
9.3 
9.6 
7.9 
7.7 
8.0 
7.3 
8.6 
7.3 



TO: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVER81TY OP' CALIP'ORNIA 

L08 ALAM08, NEW lo41EXICO ., ••• 

M. Dean Keller, Eng. 1 MS 624 DATE: November 3, 1977 

The following table presents a log of 
of the test holes. The holes were completed ;n 
depth of 52 ft. 

Test 
Hole Descdption 
TH-l Fill and weathered 

soil and tuff 
wet 

TH-2 Fill and we a the red 
son and tuff 

TH-3 Fill and weathered 
son and tuff, 
some g~vel near 
surface 

TH-4 Weathered son 
and tuff 

TH-5· Weathered soil 
and tuff 

WDP&ES:pdb 

cc: John Balagna CNC-11 
Dave Kirby Eng-9 

En c. 

From 
iill. 

0 

0 

0 

0 

0 

66-2 

the upper sections 
the tuff at a 

To Thickness 
illi (St) 

7 7 

4 4 

3 3 

1 1 

3 3 



rll-t 
0 

0 ;JJ-4-

rfl-'r 
0 
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TO 

FROM 

SUBJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV~RSITY OF CALIFORNIA 

LOS ALAMOS. NEW ME)(ICO 17~ 

OFFICE MEMORANDUM 
Joe Repa, Eng-2, MS-M984 DATE: November 16, 1977 

,..'f( e'1 
W. D. Purtymu~-and Ed Sagan 

TEST aGRINGS AT PROPOSED STRUCTURE OCCUPATIONAL HEALTH LABORATORY OFFICE 
BUILDING 
H8-77-857 

Twelve test borings were made in the area of the proposed building 
and adjacent parking area. The holes were augered 4-inches in dia
meter with the exception of hole 11 which was 12-inches in diameter. 
The depth ranged from 17 to 32 ft. 

The holes were drilled into unit 3 of the Tshirege Member of 
the Bandelier Tuff. Unit 3 is composed of several ashflows of rhyolite_ 
tuff. The tuff is moderately welded made up of quartz and sanidine 
crystals and crystal fragements, small inclusions of rhyolite and 
latite rack fragments in a ash matrix. The tuff encountered in most 
of the borings was light gray. Holes 2, 7, and 9 encountered light 
pinkish gray and light red tuff which is the result alteration by 
gasses escaping along joints as the ashflows called; Joints and 
fracture in the tuff are common. They are generally vertical or near 
vertical and have a frequency that varies from one joint from every --
6 to 10 ft. of horizonal exposure. 

Unit 3 is a moderately welded tuff that has a density that 
ranges from 70 to 115 lbs/cu. ft. with a porosity· that ranges from 
30 to 55 percent by volume. No penetration tests were made in the 
borings; however, based on past experience the design recommendations 
for bearing pressures are in the range of 10 X 101 to 12 X 101 lbs/sq. ft. 
Compacted soil and fill derived from the tuff generally have design 
recommendation for bearing pressures of about 5 X 101 lbs/sq. ft. 

The tuff is a compentent rock that stands well in vertical cuts; 
however, due to jointing, the cuts should be made on a 1 to 5 slope 
to prevent stabbing. This refers to excavation of depth in which 
workmen will enter. The joints and altered tuff encountered in 
holes 2, 7, and 9 will not effect the compentency of the rock. Ex
cavation can be made with heavy equipment. No explosive will be 
necessary. 

The tuff is well above the main water table, at a depth of 
1200 ft. below the mesa surface. The tuff is about 800 ft. thick 
at the site and is dry. On the plateau, the Bandelier tuff does not 
contain any known perched water. 

The moisture content of soil and fill from the bore holes ranged 
from 5.7 to 9.9% by weight while-that of the tuff ranged from 0.9 to 
5.3% by weight (Table 2). This is within the normal range found on the 
plateau. 
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Table 1 

LOG OF HOL~S 

St 
From To 

Hole 1 
Tuff, 1 ight gray 

. 
0 22 

Hole 2 
Tuff, light red 0 3 
Tuff, light reddish gray 3 22 

Hole 3 (~ 34' East of SW Cor of bldg.) 
Tuff, light gray 0 22 

Hole 4 (% 30' East of NW Cor of bldg.) 
Tuff, light gray 0 22 

Hole 5 
Tuff, 1 ight gray 0 17 

Hole 6 
Fill or Soil 0 2 
Tuff, light gray 2 17 

Hole 7 ("1 7' N of stake 7) 
Tuff, light reddish gray 0 3 
Tuff, light gray 3 22 

Hole 8 (South edge of parking lot) 
Fill 0 14 
Tuff, 1 ight brown 14 17 
Tuff, 1 ight gray 17 32 

Hole 9 
FHl 0 1 
Tuff, light pink, weathered 1 10 
Tuff, 1 i ght brown 10 12 
Tuff, light brown, drilling 

break, soft 12 17 
Tuff, light gray 17 32 

Hole 10 
FHl 0 6 
Tuff, weathered 6 7 
Tuff, light gray 7 22 

Hole 11 (12' dia% 25' west of hole 6) 
Tuff, light gray 0 22 

Hole 12 (~ 65' SW of stake 7) 
Tuff, light gray, drilling 

break 28 to 32 ft, softer 0 32 
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0-7 

Hole 1 1.8 

2 4.3 

3 2.0 

4 2.6 

5 3.6 

6 2.8 

7 2.8 

8 9.7!1 

9 6.sY 

10 8.s!l 

Table 2 

MOISTURE CONTENTS OF BORE HOLE CUTTINGS 

(percent by weight) 

Deeth ( ft} 
7-12 12-17 17-22 

1.5 1.6 2.4 

4.0 4.1 4.0 

2.9 2.4 2.2 

2.5 2.7 3.1 

3.5 3.0 

2.9 3.2 

3.3 4.0 3.8 

9.9!1 3.9 2.9 

5. 7!1 5.0 3.3 

5.3 4.9 3.4 

!1 Soil, fill, or weathered tuff 
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22-27 27-32 

1.9 0.9 
""'" 3.5 3.3 



TO 

FROM 

SU8JECT 

SYM80L 

Off ICE fA Eft'\ORANDUM 
Alan Stoker 

. ,., 
w. D. Purtymun~~ 

LCS ALI'•.~CS SCI!::NTIFIC Lf•bC·;. -:~Y 

IJ"'IVEI';SITY OF C:ALIF<'::rlP"\: 

LOS ALA"'OS. NEW ME'XICO !:' .• 

DATE: December 28, ls·--:: 

ROCKFALLS AT PROPOSED LOCATION FOR NEW TRITIUM HANDING FACILITY 
AT TA-41 
H8-77-871 

Los Alamos Canyon at TA-41 trends nearly east west and is cut 
into the Bandelier Tuff. The proposed addition to Building 4 is 
located on the north side of the stream adjacent to the lower slope 
of the canyon. The lower slope of the canyon is formed by the non
welded ashflows of the Otowi Member which is overlain by the cliff 
forming units of moderately welded tuff of the Tshirege Member. 
There is a small break in the north canyon wall ~arming a northwest 
trending spur in the area of the proposed building (See attached 
sketch). The slope is steep, about 400, containing a sparse growth 
of pines and oaks. It is broken by two narrow benches (one man made, 
the other natural) immediately above the fence. The slope is strewn 
with boulders which range in size from a few feet to more than 15 ft. 
in diameter. The upper cliff forming unit contain numerous near 
vertical joints which will result in additional rockfalls onto the 
talus of the lower slopes. 

There have been numerous rock falls on the lower slopes as shown 
by scars on the trunks of trees. The scars for the most part are near 
slope level; however, one tree contained a scar about 6 ft. from the 
base from a boulder that bounced as it came down the slope. The pre
sence of the highly jointed near vertical cliff and the talus on the 
lower slope constitute a rockfall potential that could be a hazard 
to the proposed facility. It is not possible to quantify the magnitude 
or frequency of any particular rock fall in the area of the slope or 
cliff. The extensive fracturing of the cliff unit makes it impractical 
to eliminate the problem at the source by stabilization. Construction 
of barriers at the base of the slope should be considered as a means 
of mitigating or eliminating damage to the facility when rockfalls 
occur. Barriers to contain rockfalls should be included with the con
struction of the building. This is necessary to answer recurring 
questions of possible rockfall damage which will be asked during the 
life of the facility. 

The topography makes it very unlikely that any large rocks could 
reach the proposed location other than by rolling down the slope. Thus, 
energy absorbing barriers could effectively be employed to stop such 
rocks from striking the new building. 

The barriers should be located at the base of the slope and be con
structed of 5-in dia steel pipe 18 ft in length, spaced 6 ft apart and 
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T ,-
'" . 

. 1\lan Stoker 

LOS ALAMOS SCIENTIFIC LABCRATCRY 
UNIVERSITY OF" C•LI .. ORNIA 

LOS ALA .. OS. NEW MEXICO 875A • 

DATE: December 28, 1977 

ce~ented upright in 6 ft deep holes. The steel pipes should be filled 
with ce~ent and coupled together with l-in steel cable on 2-ft centers. 
The outer face of the barrier should be covered with chain link fence.· 
~e pipes of the second barrier, ·located 8 to 10 ft away and parallel 
to the first barrier, should be off-set to the pipes of the first 
barrier. The barrier nearest the base of the slope must be located 
to provide access for a front-end loader to periodically remove talus, 
which will continue to creep down the slope and reduce the height of 
the barrier. 

The part of the building exposed to possible rock damage will be 
the north and west walls. Consideration should be given to construct 
these walls of reinforced concrete. 

WDP:pdb 
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I' Rt:l'l.\ 
Rr.n:R TO: 
\1.-' II. STOI': 

llNIVERSITY OF CALIFORNIA 
I.OS AI...\\ lOS SCIENTIFIC LA BORA TOR\" 

1 < ·o,TRA<T ''. 740!1-F.SG-361 

P.O. BOX 1663 

I.OS AI.A:\IOS. ~EW \tEXICO 87!145 

H8-78-87 
490 

Mr. C. E. Bingham 
Asst. Area Manager for Engineering 
US Department of Energy 
Los Alamos Area Office 
Los Alamos, NM 87544 

Dear Mr. Bingham: 

January 31, 1978 

Attached is a table showing the results of two aquifer tests 
run on the Fenton Hill Water Supply Well for transmittal to 
Don Akins of the State Engineers Office. Test one was run with 
airline in operation and test two with airline closed. This re
sulted in slightly different static water levels in the two tests. 
Mr. Akins will review data and set up a meeting for about the 
second week of February to discuss the results of the tests. 

. WDP:pdb 

Enc: (1) Table 

xc: Robert Hendron, G-4, MS-980 
Dan Miles, G-4, MS-980 
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Sincerely, 

/l1tifu-~~· .. - · 
W. D. Purtymun 

An Affirmative Action/Equal Opportunity Employer 
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