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ABSTRACT 

This document is a compilation of informal reports, letters, a111d 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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lo4t•. \/llli:;un 11. Xenmtdy 
.1-v, !AiL 
P.o. eox l..it~ 
Lou Alamo•} M\1 Mexico 

Deti.r Bill~ 

·;round ii>Lter ~rM.nch 

P.O. Box !~21'( 

Albu.1uer,~ue 1 ~Jev Mexico 
Tlltc. 1) 1 1~1 

Four teat holes were drilled in or oear Iayo 31 t4l, at your req\aeJSt 
naUI! to John Abru.bamo on No-,.mber 29, 1961. 'nle purpose ot the.e 
noteu ws to datel"'line if vo.t.er vaa. pr9aent vith1n the u:pr-er 100 
1'eet or tuN', pumice, or cooslomens.te beDeatb tbe a1te. 

!1&c: fuu1· teut holes deaignat.ed aa fhyo -~Wlvon 1, 2 1 :3, and'~, (aee 
'1 tached logs for lcx.•ft tion) woere drilled W'1 tb a power a~r on 
:le·~enlber '{ tUltl ~•, 1>"1· ~yo Canyon 1 1 :5, a.nd ·~ "DeDetrated the top of 
t.ne ~"Ol1gt02!rst. t." 1 Vllent d.-1 11. f~ .n\C diiiCO!'ltinued b4it•.!S.\Mf! Of t.b.e 1n&l,111.t.y 
'>l" the t:&UP.el" to penetrate tllis gj,t.er1n..l. 

:io Vli t.er .n..s t'uun•l in ~ny of the holes. Although a higll L101Gture content 
1n ..... n.t ln!ttt f"ro:n ~J'O Ccwyon. was uoted no ::err!hed Wtl ter wa preeent. 

'lhe b.igb rmi~~'u-e cout.en~. p::-obab l:,• t-epreaent.~5 infiltration into the 
tu:f1" o.nd yuaice 1"'-olll nood !Jov in lnyo stream. 

&yo Can:-,"'n 1) aud '"' vUl be utilized in the future for moni tor1:1g t..ne 
aoiature content of the turf ao1d pumi~. 

Al.~chment 

co:: : D. 'J. ltleller, Gl·tX ·· 5 

1-1 

lour a "We~ truly, 

w1111&m u. Purtymun 
~jeologis t 



0 - 16 wea tllered tuff 
16 - 57 Light ~y ttlff 
5I 85 Ligt:t g.."'Cly pUIIlice 
(i5 t)9 Silt and. clay 111tJl • re~r ~·;.: f':'"argaente 

Bayo Canyoa 2 - to:""ated about 50 feet eaat of tbe t~out..lotcast ('urner 
or fi dtl(.{ pad 

·J - ) tleat.aerel.! tu.f.f 
5 - 2? Gray tu!! 

Drilling discontinued at 25 feet be·~ausc o.t• the a1Jid.lar -.terial 
to Bayo Canyon l which ia near by. 

~yo Canyon 3 - Located about 150 teet nort~t ot main gate to B&yo 
Site, tSOuth ot :&.yo stream 

0 - 12 L1gbt brown silty Mll.d 
1'2 - 65 Light gray tuf'i' and 'f:)umice. '!he :pwni~e represents the 

interval. ot about 11-0 - 65 teet. 

65 - 70 311 t and cl&y with 80IIle roc!~ fragments 

Bayo ~.anyon J.~ - Lxated abou-'" 150 teet oorthoaat or tiring pad on south 
bank o t !3a:;o strea.lll 

0 - 10 ,,.... 
'\2 
·n 

77 - 79 

Light brovn a ·n ~ y oan;I 
LijJbt brovniah tuff 
Ligb.t gray pUJiice 
SUt and clay with a fe,.~ rock fra&ale.nts 
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Mr. c. w. Cbriatenscm 
Group I.ea4er I B ... 7 

Gl'OUDd water Braneb 
P.O. Box 1aal.7 
Albuquerque 1 Rev MI:Uco 
.Au&uat 18, 1961 

loa AlU'08 Soient.1f1a t.&boratoey 
Loa AlurJa, lev Jttxico 

Dear Mr. Christenson:. 

'Dle tol.1Gvin6 int'cmation 1a 1J1 reply to pa requeat of August 10, 1961,. 
The 1ntorat1oll vas oomp1le4 b7 J'abn ~ &D4 a.r Baltz troa data 
aolleetecl c!ur1.Ja& grotmA-vater 1DftaU&&UODa 1D aoopmr.t.iou with tba Atamic 
Energy I)W!'a•i:OD. 

'1'be area Mlected 'b7 tb8 Loa ~ Sciat1ft.c Laborato%7 tor the Ultre.-h.is;tl 
'l'ellperature Beactor Jac1Ut.J' 1a 1D -u. ~ ..-ner of see. 23. T. 19 If., 
R. 6 I at a altitude fd about 1 ,l;o i'let.. ale ana 1a about a bal.~ .U.e 
eaat .. aoutbMat ot tile a1te propoae4 tor tbe.., ..-te-treat.nt plazlt, uc1 
allgbtly sre t1aaa 1,000 1Mt aou.tb~ ot tM preaent 10-stte tac.U-
1t1ea. 2118 Reactor 81cUitJ1a to be l.Gcated GID. tile IIOU.tb vall ot l>-Site 
~. Widl 1a ~~ 8CN'tb 0~ tM lO-Iite 11ad.l1Uea aD4 1a • tri
butary C&D.)10D or lfDrtulda4 C"aiQoll• !lie w,op...,.io l"811et 1n the upper 
part ot 10-stte <:aJQoA 1a about 10 1Mt ta t1ae Ylc:lmv o~ u. proposed. 
aite. !be~ 1a Oil tlae watem haU fd tile Pa.Sarito Plateau vbidl. hu 
beeA 41aaecte4 1llto a 11\Dibel' o'f t:tepr-Ulae •••• lQ' -~ tl.ow1Da :ln
termittent atreus t.rib\l~ to tu Rio 0fta4111. ~~and its 
tributariea 1 1Del.\14S.D& 10-site Ca~QoD. ctra1Ja tile t..41ate &tW.. 

'.l!w propoH4 site of tile Reactor 111lcU1t7 18 fa tile area 1rmtat1pted 
recctly b)' tbe a.oloc:lcal SUr'Ye7 tor U. ptOJctae4 .. w-trea~ plant. 
!ftda part o~ the JlaJ&rlto l'lateau 1a cappe4 'by tbll Jtaaael1er Tuff O't 
Pleiatoceae Age. '1ba Jaldtl1er 1a & Wl.de4 dQttllta tuft CDDa1at1na ot 
c:eystal trqlleDta 1 tuft 'bz'Meia, u4 ,_,...,. •terl&l· !be 'I&Q4elier is 
about 700 t1aet tbicrlt Jllar 10.81te. 'Die 'bue of tM ~l:ler vu 8DCOWlt
ere4 at u altitude~ about 6,~ twt at .twet W.U3 1D ~ ~~ 
three-qaarten ot a ld.1e eut o£ tbe prc~pGJII4 Jaotcw tacU1t7 site. lit) 
boclie. of water were ftNDcl 1D tM --.Uer a-t lfeat wen 8. 

In tU subaur~ tile Dudelier ~ 1a \1Dderla111 'b7 tile ~ t"A>na;lcwwrate 
ot Pliocene (?)Ace· Tae ~ ocmatata ot' aUt, aa4, u4 sr&ftl. QCIIpOMd 
ot :Pebbles to 'l:loul.cSera ot vole&ld.c l"'CU. llw•lt f'lolra are 1Dterbeclded with 
Puye Mt41aeDt.a ill the -.atem pLl'"t ot tbe -.,.nto P1&teau. 2eat Well 8 
vas 4r1lle4 throu&b 575 ftet of tale ~ f!Cia&l .. rate but 414 DOt reach 
the bue of tbe t'oraatton. Water 1IU ftOt ftND4 1a tbe upper part ot' tbe 
l'u)'8, but w.s eaco=terecl 1D tbe 1awr ,art at. a 61rprt:ll ot about 985 mt 
belov the tlDor ot t1ao ~· '1he •ter roae about 25 tttet 1n tae vell. 
'1b.ia ~ ot water, which 18 the aiD aquifer 1n t.be toa Al &lll)S area 18 
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All extre.l.7 atl'oQg abock (1DteDa1't7 :a pl.wl) oecurrel DMr Cerr1lloa 
on Ma7 28, 19181 at 5:30 am. Xt -.. ftalt over aa area ot ~ about 
45,000 square mUea, v1 th ... at.f'llet8 at Saata 7e, l8panola, and. 
several other place&. It VOlWl lave ~ at1:&1Dt4 :lnteDa1t7 
nat :r.o. A'all08, or pouibly .tnte.iv vn ctll a t~aeper-toeua quake. 
A quake O't 1Ateu1ty m occurrect at Cbala s.n ~. 

Seiametlos!ata ~ belleve ttat a ree;1.cm of h1ah frequency (auch 
aa Jrev Mtdco )· v1tb quaku ot iDte:ud.~ leu tbaD vm a'¥ be ~ly 
saf'e beeauae these rrequent ahoeka act aa a atet;r 'ft\lve a1lC1 relieve 
earth at.reaa be:ftmt it ea.u &eCUIIIUl&te 1D fbree to p1'Q4Juee a vio.lent 
aboek of batens1t.y IX or x. 

llotAmlr, a aock c114 occur at :Los Al..,. 011 An&wtt 1.7 # 1952· 'nl.e aboclt w.s 
briet and ot inteuit7 V 1 accor41Jic to toM oftlcSI&l nrport publiahed in 
"Abat.raeta of -.rthqu&lce :r:eporta tor the Pa.c1ftc ca.at a4 tile Western 
M:Nnta!D 1'1881cm,., 1 EA-75# J'uly, Augut, 8114 ~~ 1952, iuued by the 
u.s. Coast &114 OeodeUc Sarvey. 

Altbouab few qu.Ds bave occurred -.r LGa AlMoa, tb1a area ia on tbe Rlo 
Grai¥18 atruct.ural. troqJl --.r :f\Wlta O'f J.aralt wcnttuc1a. 1hua, earthquakes 
ll1{4lt be expected to occur at azq u., uc1 tbe IDII •luna area ml&bt. ex.peri
euce tre.J»rs tram qnabta Ql'ialn&ti:Jg 1n crtbor piZ'ta ot the t.roue;tt. 'fhere is 
ao sea1011c evtarmee to 1Ddicate tbat 1Dt••i:ve ~ !lave oeenrred 
reeentl.7 1r1 tb.1a resiotl· 

2-3 

W1l11a B. Jlale 
DS.avtet 1lag1aeer 



Mr. Qeorp !eat 
Gro\1}) X-1 

Ground Water BraDcb 
P.o. Box 3217 
Albu~rque 1 lev Mexico 
Oct. 2, 1961 

IDa Al.ama Scientific laboratoey 
P.O. :Box 1~ 
Los Alamos !lev .Mexico 

Dear S1r: 

Pol.lov1ng our te~ cozrveraatioa OD september 291 this 1nformat1on 
on rocka and Jlinerals t.Ut ake up coDCrete au;resate tor a aea1. on 
a disposal area •• coarpUe4. 

ADalysea or awrap poanite, ~&ita, "llaaic" .u4 "acid" volcaniea 
are abovn on tbe attached table. IJ:beae pve approxilations ot the 
chemical conatitu.enta ot tb.eae rock t;ypea. 

!be chemical tormu.la fOr quartz aD4 cbert :r.. 8102 • 

The feldspar sroup ot m1Derala CODSiata ot ort!aoclaae azul llicrocl.ine 
and the pl.ag1oelaae tel4ap&r Hriea. '.lbe fcJraala fbr orthoclase aa4 
JDicrocliDe 1a KA181~08• '1'he pl a~lue talc1apar aeries tol'JU an 
18011Dr_phoua eeriea f'r&l pure albite aa.Al.Sls% to UIIDJ'tl'd.te ciA12o8 • 
'1he ~te tel4apar probabl.7 preHilt SA t11a coacrete agregaw 1a 
ortbocla• 'beeauae ot ita reaiataace to veatber:f.Ds aDil ita abundance aa 
phenocrysts 1rl granite &DC1 ac14 volcu1c rocJas. 

'!he intoration vaa colleeted troa "Roeka &Ad Ml.Derala'" b7 IJ)u1s V. 
Piraaon, "DI.Da'a Jllmual of MiDeralog" rev1ae4 by C. 8. Hurlbut, Jr. 
and "Ipeoua and. Mlttuorphic Petrol.oey•· by 7. J. Turner and Jean Verhoogen. 

Please call ua it ve can be ot t'urtller uaistance. 
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Toura t.rul.7, 

William D. Purt,.am 
<Jeolog1at 



sto2 n 2o3 re2o3 PeO MsO eao ~o co2 ~o P2o2 Tto2 MnO ~o xl¢1 Total 

Granite 1 71-0 12.0 o.a o.9 o.o o.a 3.2 4.9 0.3 0.1 100.3 
2 71.6 14.5 1-5 1.1 0.9 2.0 3.0 4.1 o.8 ·5 100.0 

!aa1c 
Vo1ean1ca 3 49.1 15·7 5-4 6.4 6.2 9-0 3.1 1.5 1.6 2.0 100.0 

~ ~1 .. 26 1~.91 2.53 9·59 8.05 9-96 3.13 1.20 0.69 2.48 .18 100.0 
Acid 
Voleamca 5 75·6 12.7 1.2 .34 .12 ·59 ~.o .<._.05 ~-6 ·05 .18 .Oil. .~ 100 

Quartzite 6 97·11 1-39 1.25 - .13 .18 100.66 

JJ 
I 

N 

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

y %10 represents sal1 quuttt1ea u4 tracea or otlaer oxiflea 

1. 01"8111te, 8eat1De1 point, pOes ~# Colo. (P1rs80D1 191&8) 
2. .ATerqe biotite gr&Dite, &ft%'888 90 aaal.,.ea (Piraaoll1 1~) 
3. Averap 198 &1:81781• of bualt b,- R.A. Jal.,. (PiraaoD, 19'Kl 
-'· Bast Ot&fJ) PUoceoe, averqe 5 oliviae bas&l.ta ('&mer aDd Yerb.oop.n 1951 
5· ~lite tuff, IDa~ COUnty, •· Mu. {u.s. Geological survey 1960) 
6. Pure quartzite, Chickiea Station, Peun. (P1raaon, 191&8) 

100.15 

1. Iatpure quartzite, Pigeon Point, MlJm., eODta1Da ..U quantities of feldspar, m1ca1 cblor1te, 
an4 mgnetite (P1rason, 1948) 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
GROUND WATER BRANCH 

P 0. BOX 4217 
ALBUQUERQUE, NEW MEXICO 

Nov. 6, 1963 

Mr. C. W. Christenson 
Gro\11) Leader H -7 
Loa Alamos Scientific Laboratory 
Los Alamos 1 Nev Mexico 

Dear Chris : 

IN REPLY REFER TO: 

The tolloving information is in re8J)OILB8 to ,our verbal request ot October 
31, 1963. The information vas compiled tl'olll data collected dur1.ns ground· 
water investiptiona in cooperation vith the Loa Al.amoa Scientific 
Laboratory and the Atomic IDergy CoDIIiaaion and 1a found 1n the tolloving 
reports: Griggs, R. L., 1955, Geology and groundn.ter resources ot tb.e 
Los Alamos area, lfev Msxico: u.s. Geol. SUrvey administrative report to 
the A1f.C, 219 p., 17 tigs.; weir, J. 1., J'r,, and Purt,a.m, W. D., 1962, 
Geology and hydrology ot Technical. area 4.91 PriJolea Mesa 1 Los Al.aaos 
County, lev Mexico: u.s. Geol. fllrfty adlft1n1atratift report to A1!IJ and 
LABL, 225 p., 62 tig&.J and Baltz, B. H., Abrahama, J, H., Jr., and 
Purtymun, W. D. 1 1963, Prel1m1MJ7 report on the pology and hydrology 
ot Mortandad Carlyon near Loa Alamos, N. Ml!rx. , v1 th reference to disposal 
ot liquid low-level radioactive waste: u.s. Qeol. Survey open-tile report, 
1<>4. p. ' 13 t1ga • 

'lhe area selected by tb.e Loa Alamos Scientitic laboratory tor the nev 
"hish speed particle accelerator" is 1n the northern halt ot aec. 24., T. 
19 N., R. 6 B. on the Mea ita ~ loa Al..aos vbich is part ot the PaJarito 
Plateau. The PaJarito Plateau is dissected into a number of 1'1nger-lilat 
maas by •stward f'lov1n8 intend. ttent atreu1a tributary to the Rio Grande. 
Mesita de loa Alamos is one ot these ftDser·Ulre maaa that is bounded on 
the north by Loa Alamos ~n and on the south by sandia ~· 'lhe 
width ot tb.e maa ranges trom about 800 to 2 1200 teet. '!here is a sm1l 
east-west ridge alons the northern edge ot the •• &Dd the surface ot the 
•sa slopes southward from the ridge at an altitude ot about 7,020 teet 
to an altitude ot about 61920 teet along the southern ed&e of the .... 
loa . .A1amoa and Sandia C&nyona have been cut 200 to 40o teet below the IIU1'fa.ce or the-meaa. 
Mesita de loa Alamos ia capped by the Bandelier Tuft of Pleistocene age. 
Underlying the Ban4el1er !U:rt are rocka of tM Santa Pe Group ot M144le 
( 1) Miocene to Pleistocene age. 'D1e rocks ot the Santa J'e Group 1n ascend
ins order are the Tesuque Jor..tioD and tM Pt.Qe Conglomerate which contains 
interbeclded b&Bal.tic rocks ot Chino Maaa. 
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c. w. Christenson 
:rov. 6, 1963 - Page 2 

The Tesuque Fornation of the Santa Fe }ro_.p is a sec;,-<ence of lig.l!t-colored 
sedil":J.ents laid down as nood-plain de_?osi ts ir. the Rio Grande depre:..>sio:;.. 
It is composed of friable to ~de~~tely well-·enentec beds of siltstone 
and sandsto:::e with sor:1e con,:;lo:ne:·ate and la;,. le::ses. 7ne total thi ck.ness 
of the unit in the re;ion exceeds ,4-0C :eet as in-.erpretcd :from well locs 
and exposures in lo·,..rer Los ;u.a..'"'X>:: .;anyo:~. 

0V"e!'lyii.1g the Tesuque For.:1atio:1 is the Puye Con,sl• ·1erate camposed of t·wo 
mer:foers. T.ne lo1ve:- :nem:Je:- is a :xx:·rly consolieateL .:harmel-fill de'9osit 
called t:.he Totavi Lentil .lhich is cc:npc se<.2 of ar~· sic and ;uart.::itic d.e:Jris, 
from sand. to bo:..tlder size. The .ppe!" -~'-::Jer the fan~lc1erate ::Jer.-.oe.::- is 
made up of volcanic debris anc is inteY"je-:...ied -,(ith 'Che oasaL.ic ro_:i..::; of 
Chi!:.O '-~sa. The Totavi Lentil r1e.::1ber consists .Jf ebhlec, cobtles, un~ 
boulders of rhyolite, lat.h,", quart:: lati:-c, and pu_.uce ir: a mat:·ix of 
silt and sand. The tLickness of the Pu:;e Coa:.:;lo:.1ero.te :md bas~l'-"" e=-~~eecls 

640 feet at test well 3 , SE-.~SE-i-svl-~ sec- . .:..3, T. l) ~. 1 • 6 E. ) , in !£:., 
Alo.cor.; ~a.'1;;,'0n :1orth of Mesita de los ~ames. Test .rell 3 JO".-c;c ~;ed. vri~!li'1 
the ?a:_,-e :;o~glo::nerate at a:.: al'.:-itu1e o:' ;,..:,10 fee•w. A ba~a::_t f'l_·.; 
e~·.:::o..L"'-::e:-e .. i.n the fa....'1.._;lone.::-a.te ::1e:::oer at a de~WJ. cd 26G t-O ~_,..;_ fee ... o::: 
at a!l a.Litude of' 6,359 to r; ,j_37 feet. 

T::e Bandelier Tuff o·:erlies the fan._;lo -:e~·ate Je::.be::· a.'1d di'!)S ~c:1~~L e::..s·:..
wc.:-::.. It. consi:;;ts of ash-fall and a'~.J.-.:.'lo-.1 :.·ocks c;hat are dl·;.;.;_:e ·o :c~· 
·:..lle old.e!" rocks, I"illL1.2; the lmrs a:1.d s:no c;hix~ ou::, '-lle > -, _ JC.;J.:.1. ...J:. 

:;ne olicr r-ocks. T2:c '2e.ndclier- :'uff ic ~0.::1pose .. of t.h-·cc ·-e. :Je·~· L: 
asce:1J.ir..:::; orde.::- t~<e, arc: the Guu~e ~.t;r:iber, an as~1-fa.ll ~-L~:::i.:c _iJ .::d i:: 
-::1c .::;.·.om:rfacc at ~,jeCji v..i. d.c los ,Ua;:'¥:'::>; t~1e )tovi .·.tc-:-.:~'e; , a. :..·.::·i.;.vJlC :..:....;~:

.;:,:_o,: :.:1c.:. is c;:poce·.~ L:. ::.he lmre:' 'W'E.;.ll of I.e.:; AlL. ·:o:::. ~:lei :31 . .ud.:L. Co.::: o . ..; 
adjace:::; to M;::::;i·.;u de los J\la::JO~;_: a.:1c t.he '::'s.i1i~·c~c ·b:::..:,e.·, c. ...;e:l_c...; o.:..· 
as~l-1'lo·.: i:.uffc . .;'ilic.'.l fo~·r::. 2'bCji ·~.:::1 de lo...;. -~Cl...jiJ;,. 

~o::~:Ji.::"t:ti~1;_: of ..,::_lac: o::c.:.,rl::;, c.:1d q·.u::.rtz a~-:d. 3C...l.i~~le ..;r~ c· .. ~l~ i.-_ ~~ ~c-l . .1.. ...... ...:· 

=tr~_tc-:t:..:.. .. c o~ p·r.li·.~C. A-: tecv -.:e~l ~~, : .. !C ?u~-e-·~·~u~_e C!Gt~.-~L'~~ i.:.: u-~ t::~ 

a1-c-i'~,udc oi.' ~~·~50 .:.·ee~ o.:J.d ".:.he :~tn·e-0 o·.:i ~o.,~o.ct icc.;: ...:.:-L ::.:.-:..,:i _,•.0.c o::' 

:~tc:·~- :C~ ..::o~·-sic-vc o:: a l.l._~l -c- ~a.~ !J;..~-~~ ~eotl.S ~ .. .::1: -oli ~c ·.u~"':;:""' .,r_ll:::~l l~ r: .. ::.~;J_ 1_c .J~'"' 

--)ar-: _ _,~.-~ .. -c2..:c,_:. I~ co:~tc..i:-:0 '--1L1:..:.~'1Lz c.~- :Jta.l.j, _.l:....c--.~ ~11~:. ... d .. -, u..:"!.d. .~:i..lo_ .. c-..!0 __ -... ~-,:. 

o:, .. "t::..-:_":_.:. _j__:e.'9ul:; a~"!.d ',tt:l·~-i~1. ___ c... -o-.l::t.c o~· !."'~: .. oli· .. c, l-.\...: ~c, ~ .. ~:J "'7):.-:....L..---:c _:_ .. G..~-

c.~~~;:;. _:.c lo.s :~.::.!0·:. T'.le 0 o·-~-.:.--='..:..ii;·o 

.J ) -- _,: -~-cc~ ... ~~ -.... _lc ·-.. L.2.l of Lo ... .. ..:~-:n~ 
·~ ...;_":.-·c ~;) : ~- ;.-c_· :::.::::; .o:.mose -~ o:~ :; _je~-ic:., 

.:o~:.A. ... ::.. .. q~~-'"'-:::::. a.:d :.c.:1l·~.:..e ~!;.--~-s-Vf....o.l"-' ...... ~:~ fr<.:._,C:1· ... s, ...;o:·iC ...._.. __ ...; .:i ... e_ .. :_:2_·; _.._:l::l 
_·-::::·~:: ~·,,::... ·~:e __ ".;:::; o_~ _;:o.: r;l::o2.l~c u.:.L'_ l:..~i':c .:..1 ,_ ~·l .. e '-l.:J!. -.u·~:-:..~. :'_1C ·_..;:,.~ 

:_'C J ·.; ::..1.·: .:.·~·o::.: i.i ~)O.r-~::.. - ,relic.~ ,o u. J.c . .:::e ~ iCL:.C- , . _. T .• o ;:::;~::!..·c e 
:.k:;_ -~E::. ::.:: ::...:Q .: :.:.OC fee" :.Li.'2:: .:.:1-: ... c· v~1e _·.:.....:..~c ... ~ le~iv;.;. ~e ~08 ~.;....J 
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c. w. Christe~son 

Nov. 6, 1963 - Page 3 

The rocks of the 3a.ndelier Tuff at ~sita de los .~s covers the older 
rocks and obsc·.1res a~· pre-Bandelier st.rJ.ctu:-e. Pajarito Fault ZOne 
is about 5 ::niles to the east; ~owever, m·.re:nent in this zone probably 

·occurred shortly af'ter the de _:)Osition .. ;~ t.ne tuff in ?leis toce:1a 'ti!:le. 
Several small faults in the Tes~- :.1e Forma.tiu:. have oeen :10ted. in Los 
Alamos and Guaj e Canyo:". abo~ t I :.:Ules to · -'le north -.rest. :'he m·1ement 
on these faults occurred lung befoN: the end of Pleist.ocer.e ti..."Je. Tnere 
is no evidence of post .:andelie~· faults 0:1 the ?ajarito ·?lat.ea.u in the 
area of l~si ta de los AJ.SJIX)s. 

Conce:-r..i. .• -.:.- ..:e .i. .an::.c condi tio:1s, a. brief report on the seismicity of 
nor-r....1. central New ~~ico was prepare C. "J"',j Dr. Stuart A. ~orthrop of the 
Uni versi ~:' of Ne\·T ~xi co for a Februar:; 1949 mcet.ing of a Reactor Safety 
Co~ttee at. Los Alamos. A copy of this re~rt is probably in the files 
of the Ator:rl.c Ene:c"zy Com::::rlscion. A su..""ll:E.r: of Dr. :Iorthrop' s report is 
as follo-.. rs: 

Abo-.;.t 94 pe:::-cent of the eart.hqt:.akes ::"ecord.ed in :lew r.e'<ico in 
the last ce:1tur~' :mre oric;ina.-ceC. in l.b.e 7)-nile strip alorl[; the 
Rio Grande Valle:; be:,.;een :3ocor::-o anC. Albt.: ~uer1ue, :na.i::....l;y in t:1e 
So·:!Or!'O-Jelc:1 area. :-b..:t of t..'le ea:::-th-1uakes ':lave been of lo·.·r 
iat.e::si t.~-, ·out the:--e huve been nu;:1er0us :10<-ierut.cl;,.· strong sho:::Y..s, 
a':1d o. fe\i ·:er~.' s'trong shocks. USL'J.G the Rossi -Forel intensi t~ · 
ccalc (I eq.:.als microseiar.rlc shoc::sj X equals extre:~ i:1te:1sit:· 
c~1d. :e~1e~·al disa.ste:::-) in tile Eio Gra.:.1dc Valle·.' t.he~e nave bee:1 '+ 

~ v 

qua~:e:.; o:f inter1sit:,· VIII ~lus ~o IX, '.) of intensi t:;· VIII, 1; of 
L:"..;c:~~it:;· VII 1 2'7 of L1t.e:1si ty VT, a.:1d 33 of i:n:,ensi t:,r V. A': 
c.::t.:.·c.:::::elj· stro:~ shock (: ;1te:1si ty IY. yb.::;) occurred near Cerrillos 
on ~·la~ 2c, 1)1..:., at. ; : )() a::.. It Hac felt ovc.c an area of onl:;: 
abou-:. ~') ,000 5quare ::riles; llo.,e·:er, _1laat.el· fell at Santa Fe ~1d. 
?co-le ·.rcre a·,:u:·:e~~ecl c ... EspanolL., :1..::-.d se·:t:l'al otl1e:::- -places. It 
-.rm ... lcl :lave presc._'"Ja.:.;l~ o.ttui;:ed inte.::-.::>1 t;y VI at ws Ala.'X>D, or 
-possL·l: iY:tcnsL;;y VII '.-rit:J. a dee~e~·-.I.'ocus quw{e. A quake of 
l.,·.:.e:1s:.·< III 02CUl're~ at Sha.r.Ja in 1)3>. 

::c::..j::-,olo _:i:::;t::o ~e::e:·all · Jel::.e·:c that a re io:1 of clijl f:::-cqc.,e.:.c:· 
(::; .. ..;.: o.s ·:e-.i .e:.i ·o) rik :_uc::e..: of i.1tc:~sit:· lc:.;s than YIII 
:~. i-C .;:'ui.::l_;: ::;c:.:'e .e..::.. .;c thcce ~'r~c: .cnt si10c::::; act as a ::;a..:~c- · 
:c. "l .--e :.:.o:.C:. '~l:!.c·:e ca:J.··.:.i.. Tt:e::..~- ·e:::·o_·c it can acc..l:;lula""Cc L: .:o:·cc 
~o .;:·o .. :cc e. :::.o·_e::t. ~10.::: o::.:· L1:-e ::;i-.:.: IX or x. 

J.":.:..J ...... ·-~-~ :) c'J.I' a·._ Lo;:; \1:. DC 0:1 "-.U :;tJ.SC. l, 1 1: .)2. TJ.1C SUOC2~ V.'E.C ;;:::ie:.: 
::.:. .. -.~~ .)~ :..~c .. c .:::::.. '· v) accu:-ci.. oO vi:e c::·:.'icic;.l ~·e-,x>rt as publi::ucJ L-. 

.· ... _.,; ... -:L:- o:: ;:;~~··:..1Ci~~:e n:~;o----.:.s :L .. ~· -::~1e ::acif'ic Coo:.;t a:1d c.he .:e::;·.:.c::--:-: 
.·o :·_:.i.. ·c_.:_:::;:. 1 ?·1.3h-, 1 Ju.l~, ·.'..t,_}lS·v, ""-':cl ..:;e:;LC:.:;JC.!.' 1 1.,.,;2 1 i.sc. Cl -
........ e ·: .. ~. C-JL.:.~~ ;-~-~· ..... :-cod.c~-.~iC! .:;L:J_c~. 
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c. w. Christenson 
No. o, 1963 Page 4 

Although few quakes have occurred near IDs Alaroos, this area is on 
the Rio Gra...'lde structU!"al t::-oUGh near fau.l ts of large magnitude. Thus, 
eart.hq:.;.akes mic;ht. be expected and the Los Alamos area might experieace 
t.re::x:>rs f'rom quakes oricinating in other parts of' the trough. 

The streans s.re interrrl ttent in Sandia and IDs Ala.!:X)s Canyon adjace!lt. 
to ~~sita de los iuano~. The static water level in test well 3 is at 
an altitude of 5,370 feet and probably coincides with the upper surface 
of the main crocmd-wa;ce::- bod.J·. This surface is in Puye ConcJ.o:ae::-ate. 
Move~::~t of water in the :nain gronnd-water body is toward the east. ~Io 

water was found. above the :na.in ground-water bod;y at test well 3. 

PDP' 1'1 / '-1 

Sincerely yours, 

Jff"a~ p, P~~--
William D. Purtymun 
Geologist 

cc : Bra..'1c:1 Are;::;. Chie:', G\-l 1 J);!'"lYer, Colo 
tfillia Ke:~~e :_ , :r-0, UWL 
Cila;·le;.; ~.;e.-cLt, En_;. 1, LASL 
Ed·.ri::: :.Ji::~~fieL., AEC 
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Mr. Che.rlen B. Whorritt. 
~ineer~l. 

Cround Water Bmn<:h 
p.o. ~ 4217 
.Albuquercr.m 6 Nov M:tdco 
Februar:f S • 1964-

Loa AJMIOB Scieuti1'1a taboratozoo.y 
Loa AlwDDs, new MlJxico 

Dear Mr'. Wberr1 tt,: 

Covering the requeat. cdc. w. Trask, EngineeriD3 1, J..ASL, and ot Edw1:l 
Yingfield, Chief',. ProJect &..~ Ilra.nch M.C, representD.tivca o't tt~ 
u.s. Geological SUrvey wore present. c1uring f0Ul'ldat1al1 testing at tb.e 
proposed Meson factol7 site on :tesita de los Alamos. 

Six explora~ holu were ccre4 or 4rUl.ed. f'ro2:t 30 to 50 toot be."'let:.th 
the p1-oposed t~ticm. level whicll 1a a.t au elevation ot 6/RO f~. 
Core recover.r 'beloll 1ib.a f'oundation l.ovel. wa complete 1n holea t'A'' and "B'', 
lesa thaD 20 percent roc:o-.req m bolea •·c•, "D", and. ... B .. and no recovery 
1n bole "r. 
l'e'&:IStrat1on tee1ns wre -.de b7 the contractor; ,AJ.~. ~Gting Iabcratory 
o'f Albuquerque, 1n holes "'C", "D", "'B",. and "Y' to 4otermine the be~ 
ca.prieit)" of the t.utf.whera no_cares vere recO''J'Ured for tcstirJs in the 
lAbonl.toey. 

'!'he foundation holes vera le:rt open f'or access vith density G:1d moisture 
:meaau.riJ:le equipment. 'I2Le misturo content and demdty or tho tutt adJ~cnt 
to the wall ot the hole vas Cloterm1ne4 b)' nw.tron ocattering moiJ:turo 
~~~1pzgent. e.D4 pmm :r&7 em1tt1n; clenait7 equipment l."CSJ~Cctively. 

'lt.e aoiature content of t.be tuft" ~ lu~a tb.:m :; pe.reent by volum bolot~ 
tb.e elevaticm of' the proposed foundatical .tewl.. Stu~ ~ the distrib~ion 
•J1' moisture 1D the tuff 1D. the IDa Al.caoa area 1ndicate that the mtura.l 
::ao1ature ccuteut 0~ the tuf1' beoea.th 1:.be -~· 1a ee~ le!Ja th:.u1 5 
percent. by 'IOlul:le 1D. areas vhera the acdl. cover &nd natural dro.~ ha:ve 
not been 4laturbe4. 

':he &maitl'·JZ~~~aGurement:s ot tho t.urt were ~ to dctec:t any vertical o.nd 
horizcmtQJ. ~ty cllwlgea Vhich :::a.y ci'f'cet the bca.ring cc.paeitie:~ ~the 
tuff And to mice availAble dAta to correlAte 'bcari:lg C£Lpa.e1t1oe of t.i.e tu:f'f 
a 4eterm1Ded. b:r Alpba 1'eat1D& lAboratcrQ vitll tho zor.~es of varying dt:::lsit-.1 
m the tuft 
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'l'he attached t;t.sure 111uatrctes a correlation of thece d:t:rtcrent zones. 
'lbe <1ena1t1ea are d1\"ide4 into two classificnt1o:nQ: Tut:f' with ~nsity 
:trG:D 9' to 105 lba/cu. ft. (pounda per cubic toot) an4 105 to U5 lba/cu.ft.. 

Deu1 ty ma.aUl"'e271tnta vera mcla at :tour foot illtervulo 1n the borin{;s. 'Iha 
zonal che.na'aa 1n den81 ty of thct ~:r are not neceoSBriJ.¥ abrupt chances but 
are o~ a. gradual c:hanae which cm1 occur over a tour to eigilt :root 1ntcrva.l. 

COra wa.a DOt recovered 1D zcmea ot the tutt vitb. a &ms1ty ot 9S to 105 
lba/c.u.ft. '#hila partial recovery to total. 1"8<:0V'ery was mde 1n zonea with 
a 43ns1ty or 105 to 115 lbs/cu.:tt. 

Cl:=rr:oelaticm ot zonal dena1t1ea ~ the tu:rt wre uni:f'orm (see e.tta.ched :figure). 
Al.t1Jl'%ata c~a 1D cleD:Iity ocaurre4 ia:a hole ''D" vhich w.a the dcel>Cst hole. 

'&• ehmlsH 1D vertical cUmsity are clue to c1Uferent degrees of vcldins 
w&n the tu:t1' vaa aplaced as a hot uh flew VS.tl:L the denser vcldins 
occ:urrins DIIA1" the center o:r the tl.ott. 

A b...~o:r 4eaer1pt.1on o:r the polo~ 1n tbe area o:f' l~cita c1e loa ~a in 
a letter report vaa aent to c:. 11. Chriatenson em November 6., 1963" vitb 
copiea to )'OUr ot'1'1ce. U ve CAD. be of further service pleue teel. :ree 
to call Oil ua. 

CCII ~ Area Chief, 
Grow:d W tel" lk"&Dch, Donve1"1 COlo. 

UldD V1Dsft,e141 A111!• X. Al.amoa 
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Mr. Cecil J:. Bingham. 
Construction Bran~ 

Ground Water Bra.nah 
P.o. Box 4217 
Albuquerque 1 New Mexico 
Oct. 16, lSl64 

u.s. Atomic ErlerQ Comm:l.sa1on 
Loa Aluoa, Nev Mexico 

SubJect a Geology at proposed Milson Factoq 

Dear *"• Mngbanu 

!be following information is 1n response to }'OUr verbal request of 
October 1~ 1 1964 concern1ng the geoloQ at the proposed Meson Factory 
on Maaita da loa .Alamos. 

~e stnlcture is to be buUt on the ~shirege ».::mber of the Bandelier 
~:tf. It is about 250 teet thick at tb.e proposed "site" area. The 
Bandelier 'ruff is over 500 feet thick and 1s a pyroclastic rock made 
up of a large number of volcanic ash nows and fal.ls ~t have been 
subsequently hardened by heat and pressure. · The Tsb.1rege Member of the 
lBndeller ~f:t is the upper un1 t and 1s composed of a series of hardened 
ash-flows of rh)'Ol1te tuff which contains quartz and se.nidine crystals 
and i'ragments, some mafia m1nerala and rock frae;me!Lts of· gray rhyoll te 
and latite 1n a tine ash matrix. !this ensemble of :materials has been 
physice.l.l.y bonded 1n su~ a. way that it bece.ma a tough and resistant 
material shown by the vertical cliffs along the edges of the me::~as. 

'l!be individual ash tlows in the Tshirege Member may range from 20 to 
l20 feet 1n thickness. 'lhin lens-like shapes of pum1ceoua material 'I!1B:¥ 
occur 'between these flows. Prel1m1 nary borings (up to 38 feet below 
the founclation level) 414 not encounter any of this pumiceous material. 

Teat borings at the site indicated the unconfined compressive strength 
tests made on tuff' cores ranged from 20 to 60 tons per square foot, 
ld11le penetration tests (made on the tuff' where no cores were recovered) 
indicate that a bearing capacity of 7,000 pounds per square :root could be 
used 1n the cSesign o:t the foundation. (Alpha ~eating Labomtories 
report to LASL on February 5, 1964). 

'1\l.e :toll.ow:tng geologic section is for your WOormation. It was inter-
preted from the ~site. ao loa Alamos subsurface condi tiona 1 t.rom measurements 
o:r outcrops ot adjacent caeyon walls·1 and :rom the l1 thologic log of test 
vell. a in IDa Alamos ~n 1mmed:J.a~ north o-r the area. 
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Foundation Elevation of proposed atruoture at Meson Facto:ey 
61970 feet above sea. level. 

&mdel1er Tuff 
~ge M3mber, consisting ot hardened 

vol.canic ash-f'l.ows ~ to &msel7 
welded rh)'Ol.ite tui'f. 

otov1 }lbmber consisting ot aah•%l.ow' or 
partly wel.ded rhyolite tuff 

Quaje Zblber conaiatins ot l.umg pumice 

Pu1e Conglomerate 
J'anglomerate »amber conaisting ot 
Jl¥)dera~ well. consolidated sraveJ.a 
and boul.aera 

cc: Austill ·McQuire' tASL 
Bc1viD C • W1Dgf'1el.cl AJ1IJ 
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91 

122 
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(feet) 
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Mr.~ l&lyera 
a ... 1 IASL 
p .o. Ilox; 1663 
Loa Al.a.:Doa • !tw !43xico 

J)e-ar l);:an : 

CJround water Dnmcb 
p.o. l'Dx 4217 
Albu~, lbV Mct:dCG 
J'e'bl'w7.cy l.B,. 196$ 

D1ll rem~, Clla.rlea t:o.rnett, end I JDtl4a a bnet ~tion • 
J'Gbruar;( 6, l.96~ o:t the recently COtlipl.Gted d1npotal. pit. at ~ta 
4el ~~ (~-ea "G" pit na. S). :B1ll requested tbat I ~t 
to you ~ of tq il:Ipreasions as to tb.e ~tlon ~- tho pit tor 
4i:spO.scl use. 

'.Ebe aoil. cover ra:cgetJ trom e.bo'ut l. to 2 feet thick. tJhe tuft below 
tM soU t.Oml appca.ra to be dey. lnvoatiptioA& in tbe los Al.8:loa 
area have shown tba.t wrryl1ttle water lll')ves 1nt0 tbe tuft~ 
tl:1c tJOU cover bas nat~ c11&turbea·;~. 

'-he Uthologic char~ ot the tu:rt in tbM ldt !a the aaa u 'tb.at 
·o-r the tuff 1n the other pits m tho area. 'lfbe -a:one of aott. ~ee 
~ts at a ~ or 20-25 feet ·bi pit ~ a was Mit e.e well 
&Mll.oved aa 1n the %leV pit; the pumice ~-are maller atld 
vidor GpO.eed. 1n tho tuttl3c·eou.e ms:tnx .. 

lfumorous Joints 1n t.ne tutt u.re ex:posed along tba 'll8lls fir tbe pit. 
~ joint& range ~ Q];len to ~d vitb. e~ or alteration producto,. 
M:>at o:r tbe Joints are ~r "Yertieal and benea~ tba aoU zon& are 
cl.a1 tlll.c4. :tn eeneraJ. the Jointa ~to • the~~sa:aa cyp& #l&t 
OCC=' in MJa.cent p1tc. 

abe aurface ot the mens ~ toward. thll east and ao~ vbich 
trnko3 t!le ecwt r1!!: the lO\T rim of the pit. FUl. from o:xea ... -at1o-n 
of the pit io :piled over the uoU ZOM on the east side of the- pit 
to rQ.ise tho a.ltitua~ ot that ril:s. Fi.1.l.ing of' the pit v1th wate 
=-terieJ. Bhould bo conpletcd beleN the .coil. zone .ae heavy pl'(!e1p1ta-uon 
'lfAY cc.umt oroaion ot the fiJ:'t:U'icial eMt rim and axpooe .com- ot th4 
w.stes or a.J.lo'.r wtcr to ~a mdioa.ctivc contnmimmta out or tho 
pit O'll to thB uurface ot the mesa .. 

There s.b.Ould be little w~e-r or vatcr l:;)ving ro.d1oaet1vc conttJ.ZdM .. 
t1on tram the vastc mtarlal. 1n tl1e pit :Into tho adJacent ~ 1 

11" tho pit, 'When ~d. 1a :.umled with a mterial which would mRrlet 
1nfilt~tior. of precipitation. 
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!lean ~;ver• 
R-l u\SL ... ~ Al.e:ao-s:, N. }bx,. 
~a 

Little :b ~"'tt o~ tho hydroloGic charac:;ror1st1co ottho o~ tuft' 
that l:'lO\l' itJ usad to 4leel over ~te diDpoGal pits. A :f'ield ~~~ 
.ut1lidng tho neutron-ncut.rou scattering m1sture »robes and the aecose 
tu"bea i.nst:lll.ed in a d1opo34l pit tlm.t 14 t:lll.OQ. and sealed is pl~ 
1n thet :tutu.t·c to ~tormi.no the 4epth of infil.t:re.t1o.u s.n~ . the .w.· 
mt.erUI.l froa precip1'blti0n and tho lOsa o<f ~~ bJ ~mtion ... 

'lho ne\r ].)it S.!)p<m:"G to be ni..."'lilar "tO the a.djaaent pite, bld:!dl~ thAt 
t.b4 ntn pit ia rruitable for tbe d1epo1lCJ. of radioac'tivc ·vasto ~dah 

~a plan to make a detailed ma.p o~ the east .ana. west .U Qt the· 1)1t llbon 
the veo.t.b.or pet'mtts. 

c~: W!llium Xe~ R--6 
t'l)4 Rus:;o DJ .. $ 
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!k. DeaD lleyera 
Gl1Np Luder 
11•1 1 WL 
'. o. loa 166l 
l.o8 .U..O. • lev Mexico 

&eoa 11.5, Federal luf.lcllDa 
Sallta l'e, lev Mateo 

87501 

Dec-"r 9. 1966 

AD f.upeetf.OD of tbe ..., cl1apoaal pit. Ar• G lit Ito. 5, vu aade OD 

Dec8Uer 6, 1966. 1111 ~ r...-ted that I traaaalt to you e011a of -., 
mpruatou u to the coa41timla of t1t.e ptt foe •iapoul uN. 

'nut clJ.apoHl pit f.a about 100 f .. t wide, 600 feet 1-a, anti vt.tb a •xt .. 
depth of 29 f .. t. £a illllft p1t 1a &Mtac 50 feet wide, 400 feet loaa, and baa 
a •xt.u. 4epth of 5 fHt. '1'be loa& •t.Mt .. of me pit 18 ••t-wat. 

1'be p1t wa coutnctM lato t110 uh fl .. of tile la1lllteller '1\tff. 'l1ae 
coatact IMttwea tbe now la ..rlced by ...... c. - tlhtcla 18 wll apoaed Oft 
the 1lOI'tb •11 of tbe pf.t ad aloq tbll watera Mlf of tz. MUtb wll. '1'lle 
rill of t!ae eutenl laalf of tbe aCNtll .-11 lau .._ cut acl uoded below the 
COiltact. 'ftae aab fiov 11111ta an of t'llJolJ.ta tuff aM CO the._. ualta U 
fouGcl lJa pita lloa. 2 a.ll 4. Iotta uaita ia tJaia-- an of fairly cc.,etent 
rocka tl&at ...,.14 fom a ataltl• cut ta ca. tuff a ..._._, t1ae ..-roua jof.ata 
wb.lcla are__. wrtf.cal _. atrllr:a 1D r101• 4iz'ectf.ou baw c:a~aaed...., larse 
alaN of tile c.ff to dlalodae &. tbe ..tla of ttae pit. tlaJ.a la c:auaed bJ 
iDterMCtloa of joiata MJat11d tlMI cut 61ce. Jolla W.a baa luf....t- tbat 
tbe pit will aot M ueM uatll .tllue al.eiNI _.. Mal..t &• the •11 ( .. fety 
....... baw M8ll ulrft .,_ 11•1, u t1ae eatnace of the pit ropecl off aDd 
put .. ). 'llae jeiuta _,_ .. lD tba •lla of tM flt &-ap &a. cloM4 to 
open .u ..cia u 1 lGcia& ~-. tile jotata ~lately below the aoll acme 
are filled wltla clay « altencl Mtuial. _, .,_ jOiata la the floor of 
the pit are ftlla witb cnelllcl cuff-. to uafflc ef ..,t,...c ued durin& 
coutructloa. .. opn jolata tbat wul41 ...,.U. f1lltaa _.. aotecl. 

'l'llo aoil cnv equed 1a t1ut all• of the pit napa IT.- about 0.5 foot 
to about 3 f•t. Aloaa tbo awth vall of tile pit ~ abaut aeetloraa 2+75 to 
J+90 f .. t the upper I tO 4 feet of the tMJ.l COQ8lata of flll Mterlal U tbe 
preaeat pit wa cut lllto tbe u.p 1Mdtaa lato ftt llo. l tlhlch Ia aov fUled 
aad cowred. 
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the lancl aurface arouocl the pit elopes patly to tl\e southeast fJ:• aa 
altitude of 6,678 feet at the aartbweat ~ to an altitude of 6,658 feet 
at the SOtltbeaat eoraer. th4t bott• of t1t.e s.aa.r pit le at aa al tit\Kle of 
6,643 llht.ch is about 50 feet &bow the noos: of c.ada del 'Suey aDd Pajarito 
Cnyoa. 

'J:be •liapoMl pit 1a avitable for cliapoaal of solitl c packqe vutea u it 
... ta the ptclali... for pit coutrvctioa .. t fonla lA a COilference bet:t~HD 
Ena. 3, B•l, R•6, &·7 of the Loa .Al..,. Scieatiflc LUoratory aad the u. s. 
Geolocf.cal SuneJ held at :Loa Al.-oa oa JaM 23, 1965. '!.'be ptdeU.au are 
e....riaed ia a letter to*· Ted Bueao, Rna. 3, clatecl Juu 30. 1965 fxca 
r. c. ~. u. s. Ceoloaical scw,. 

lf we caa be of any further uaietaace pleue feel free to contact us. 

Yoca tntly. 

Salwtore luaao, ~oup Leader 
LASt., llq. l 

Georae lllltoa, Qaief 
Coutt.actioa &Dill Maiat4111&Ke. AIC 
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Mr. c. v. Truk 
Ens. 1. LASL 
r. o. Boa 166l 
Loa At.a.oe. Rew lladco 

a- 115. Federal Jutl•lDa 
lata re .......... .. 

lee t II" 16. 1166 

l)eu '-11•• lfta. 1, luul kept ua advt.aecl on the p&-oar••• of the atudy to 
deter.!aa tha def~tlOD of tba tuff by loadlna taata. tbe teata beloa 
conducte.& OD ltealta •• loa Ala1101t ancl ilolta del luq ua a pa't of the 
foundation l~atlaatloa foe the ~oa Facility. Deaa requested ~ 
aeoloslc laf~tlon on the teat areaa la accordance with ~ aemo~aadu. 
to P. a. Teacbe• IIP•DO• .tatH Jul7 26• 1966. 'l'be followtna lafomatlOD 
_. cOBtplled fr• a prntoua lawatlptlon at Malta de loa Alaaoa. A 
atratiaraphlc aeccloa •• •aure4 at tfealta 4al lue)' at rajulto a.a_...u 
Ho. z. tbaae aeolo&lc aal.ta wue conelatn with a alldlal' aectlon at 
Meaita 4e loa Al81D0a aur the propoaecl locatln of the Hltaoa J'aclllt)" 
lxpe~bletltal hlldtaa. Correlation of the wrloua aaoloato ualta la the 
aectloaa wn .Ue to .. tenalDe tba aeoloS)" UIMlerlJf.Da the tut arua ad 
tbe aalt la wtalch the tuta an belq ccmducu.t. 

peneral defllc~!ntiOft of the near aurface rock• • Haalta 41a loa Ala110a ami 
Hulta del Bue7 are a pu"t of the Pajarlto Plateau that Ia fomecl 1IJ the 
tabirese Member of the laluleller tuff. 'l'he Tahuase Jblber, a aerl.u of 
aah flove of rbJollte tuff, la ca.poaed of quarts and aanidlae crystal• 
ad ctyatal fra;mnta. wltla rock frapeat1 of puadc:a latlte ud myollta 
ln a f!Ae uh •trlx. 'rbtl ...,._t aDCI alae of the quarts aan1cllae• pum.c:a. 
latlta, and rbJollte ftr7 la eac:la of the aala flo.e .. doea the dep-ea of 
wldlna of the eah -tts.s. 
'l'ba dell"" of weldlaa le clualfl .. at Loa Al..,. u DOIIIMlded. aoderatel,. 
welded• aad. wldecl tuff. 11ae ttaultloa between aonwldecl (porosity u 
audl •• 60 perc:nt) to wld.. tuff (poroalty •• aull aa lS percat) 1a n. 
to c:ODpac:tloa ad fu1lq bJ heat of the cryatala, UJatal f~aOMDta, aDd 
rock hapeata la tla• ala •trlx. 'l'he ••sr" of wlcllq aacS tho araouata 
and 1lse of ~ce. latlte, and l'hJollte rock fl.oarpeat• dotftlllM tbe phyalcal 
charac:terlatlca of tba tvff (l.e., ~oalc,, 4eaalt7 aad ~tal capacl~). 

lh!lta of tba Tahlr•t!.• lblb!£, !1M T8hlnp ....._. of tbe laadell• 'ftlff 1au 
bea cllYidlll lato flw poloal• ..S.te at llulta a Ia. Alar-.. 'Daue alta 
c.nlate wltla abllla' .t.u te the MUtla at ... ,ta 4al ..., (flpn l)e 11ae 
.alta tn. &lila ...... , c.e ,. • •• , .. la, a. ,... lito .. J 
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Unlt la te • ll~ht oranae to ll&bt bl'OWlt pualceow~ tuff breccia. It contal• 
aumoroue pumice frapcnta which uy be •• IIUCb u 6 lncbu lD leagth, -11 
~rta cryatale and a few aaall rock fras-enta of latlte aDd rhfollte. tba 
wit, awwelded to aoclerataly wldMe watbfta to a at.., elope _. la placea 
.. , for. a ..rttcal uall. 

Unit 11• t. • p-aytala brova tuff tbat contaiM Iars- ..-rta CI'J•tala wt 
fever aDd -uu pum.ca &apeata. It 1.a a 111011Wlde4 to WIOderatelJ wldell wff 
that veatbera to a ateep elope. 

Unit 2a le a ltaht sray ,.tceoua tuff tbat COfttaiu ... zoock &apnu of 
pumice, latlte aDd ~hyollt• tbat an u ..cia u l IDchea acroea. It la a 
1loawlded to IIOduately wlde4 taff tbat watlael'e to fora a -.ate to at-. 
elope. 

Uuit 2b ie • ll&ht plak to lm:lwnlsb ~ay taff wltla •- pebble alae nck 
fra;mnt• of pualce. lattta ad dqoltte _. -.. ..... ft'ptala ad ~tal 
frapeuta of qgarta a4 a..Utae. It 1a a ..Sentell' wld .. to weLled tuff 
eel nathen to foca ledpe ............ 'tRtlcal wdla aloDa caiiJODa cat 
into the platen. 

Valt l la a llpt ~., ,_t.c:eoaa tuff tbat coatata .-reo• paf.ce frapeaca. 
the sn-tc• frapellta _., 1ae .. aacb • 6 tDchea •cn8•· It alao coatalu a 
few 811Allar rock frapeata of zohJOllta II1MI latttt. the •tt ta a DC~~~Wldod 
to .aderataly wlcl .. nff. aad watlle&-a to fora a patla to .u4erata alope. 

Strattaraphlc Sec:ctona. A atl'atlsrapt:dc aactloll of the .Ta1d.reae H •11,_ wa 
.uaured at Heetta del hey 1111B PaJarlto lnervolr Ro. 2, and tbe aeolo&lc 
VDite of the Mcttoa WRa con-elated vlth a aecttosa prnt.ouly aeaavrecl at 
HHita de 108 Ata.oa aeu the p?:opoaH locatloa of the Expel"iMDtal lulld.lq 
(figure 1). Conelatloa. of the poloatc amita wn .U by the lltholo&Y 
of the ualta eA4 tbeb' wathftllla charactuuttea. The 1111lta were alao 
tracecl eouthwrd &c. Hlelta 4e loa At..,. to Jllalta .. 1 au.,. A clatua wu 
atabllabecl oa the praalDelat ..-kel" bed of tuff betweea Vdta 1a ad lb vhlcb 
la light oraqe aDd wathera to a all&ht aoccb. I~ 1a a ,_.atetent awl rMdllJ' 
tdeutlfled aeoloatc future that ,. pnuat ..... tba tw aalta -· ..... -
the plat-. 

VDlta 11• ad 2a thlckea ellshtly rn. Heatta 4e loa AI_.. eouth-.rd to Kealta 
clel Bu.,. (tabla 1). Unlt Zb thtu eo. 47 f•t &c. Meelta de loa Almoe to 
Meelta del hq. tl\e dlffceace J.a thlclcnua of UDlt a 0111 the two ..... M7 
be clue to tba dl~actlOD of the ejeetf.oft of the .. Ia fiaw that formocl ODlt 21t 
aDd polat of Ol'lsi.D of tJae flaw (aa ••• ,..t of the hjartto Plateau) aacl ill 
pa~t to topoara})h7 tbat alatn Sa pn•Baclelle tt.. '111• tblckaua of the 
'1"11hU•ae Keaba' .Secnae• l'&ptd17 eut of the aectloa at Mealta •1 1ueJ to 
tiM Y!cf.Dit7 of Wblte &oU whBa the tuff lle8 .atn&tl7 oa bualt. 

'1M .._lt .f01sld a ~apblc 1a1aJa Ia tba _... Ia ,.-._..lift tS•• 1'laa 
.,_ pan of Udt J ia cd .. • Ntla ..... a. tll.t.cJatete of tbe C'P «•t• ,...t of lflllt ) le 4S 1.- at ... ,ta 4ld ..., _. N teet at ... lea .. J. 
Aiaan•• 
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Thickness of units At test areaa. 'nte two teat ceaa at Mealta de loa Al
are at altltudea of 6.970 feat and 6,990 feot. At Mesita del Buey the teat 
area ta at au altttuda of 6.9lS feet. Tbe tut araas on both •••• ua ia 
Uftlt l ~t at dlffereut atrat1graphlc poait10RS 1G the unit (table 3). 

Care ahould be taken lD nt-rapolatiOD of test data frCD one ana to aMthu 
because the physical cltaracterlatica of a tuff 1D a atnsl• unit wrta• both 
wrtlcally aacl laterally clue to the clogree of wldlq aDcl the alae aud ~ 
of rock 1nclua1ona 1D the tuff. Another factO&" that .., affect the ruvlta 
of the teat ata ia the tld.cbeaa of the \Jftlta lMnleatl& tM teat ueu. 'lbe 
tbick.nfta of tt. UDita ...._.tb the teat ana "fiii"J .... ta ,-c. to the 
1ocat10D of the tat_.. ill tlae ualt ad. Sa pa't• t8 thlDDiDI • tlaichaiJII 
of tile alta • tt.J .n ..,_,ted u aaJa no.. 

If - - .. • , ,_.~ -t.ataan. ,t .... feel fne to e.taet -· 

To«a tnt~. 

Willt.a D. .. tJ • 
Geolosbt 

cea C..lea Dlaff• rro.tect •aim••• ABC 
C..p IU.lt•• Clalef. 

C:..tnetl• ... lfdatJJIMI "' ..... MC 
.... Sill • ., •••• Ida•••. .... J.AIL 
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Geoloatc Valh 

l 
2b 
2a 
lb 
1a 

lllalta "1• 
Alalo8 11 
(feet) 

91 
76 
51 
21 7,... 

!'AILE 1. 

45 
2t 
60 
b 
U+ 

!I
ll Alttt ... at top ef MBU. • 7.034 feet. 

Alt1t11de at to, ef eectt.ea • 6,tl5 f.-c. 

TAIL& 2. 

'llaf.cbu• of .-lostc aalta • C.t _.... 

l 
2b 
2a 
lb 
1a 

... ,ta .. loll 
A1..,. II 
(hat) 

,. 
76 
51 
21 7,... 

... lta 4alee 
AlM108 JJ 

(l'eec) 

34 
76 
51 
21 
7 .. 

V, Altf.t ... at h8t _... • 6,990 f•t• 
.., .lltltllde at c.t ana • 6,970 IMt. 
ll Altitwla- teet--. ,,,lJ feat. 
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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 REPLY 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. This data and-data collected from previous studies 
near the seepage pits that would pertain to the construction of a solid waste 
disposal pit in the area have been recapped as you requested and are contained 
in the following letter. 

Pit construction and geolo&I 

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 pits. 
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 has 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 oldest used for the disposal of 
liquid wastes at Los Alamos. Wastes from the processing of plutonium 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 canyo11 north of the pit area. 
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The .-ount of efflunta releutld iato the piu duriaa the pertocl 1943 to 
1952 baa been .. tt.ated to raqe frca 2 to J ailltoa pllou a year. the 
concentration of pllltoatwa in the efflueu.ta clurlua tbta period bas heen eet1-
•ted at 60 c/a/ral (counts pft' almate per aailltter) wltb aa a..arage fluoride 
coneentration (uaoclated with the vaatea) of 160 pta (parts per million). 
1D addition 10,450 pllotW of efflueat ht&hly concentrated with a.aoaiua citrate 
vas releaaecl into the pita from June 1951 to July 1952. The plutoniwa concen
tration of thia waste averaaed about 7,000 c~l aad the fluoride concentrations 
vera about 200 PPI• 

The pita were not uaect frOID 1952 to Jalm8ry 1965. Since January 1965 pits 
1 and 2 bave received an awraae of 74.3 tbouaaad pllODa a 110nth or a total of 
1.8 aUU.on pllona of low level radioactive effiuet fr011 DP·Eaat. 

A study waa .. de in 1953 to det~ the retaettoo cbaracterlatics of the 
tuff with regard to plutOill\111 (Henuma, 1954). Anotber atud.y was u.de in 1961 
to detemtne the .,.,._.t of plutcmtu. in the tuff (Cbriatenacm and Thomu, 
1962). l'be results of thue studies are a~t.zed in the followtna sections. 

~tention of plutontua in the tuff 

Fiw teat holes •re drilled tn aDd around the pf.ta ln 1953. Material 
froa the teat Jlolea -. analysed to detend.ne tbe relatl'M amounts of plutonium 
and the loa excbaqe capaeltlee of tile tuff adjac:eat to ancl underlying the 
piu. Location of teat laolu are .-.. la ftpre 1. the exact location of 
tM Tll·l 1D pit 1 la -.m~tuow. Plutonlwa aft1ll ton aclaaage capacities of tbe 
tuff are abowD la ta~le 1. 

lleraaJul (19S4) c:oacluded fr• tbe atudy that plutOiliUII 1a re.acltly 
retatMCl bJ tile wrtoua eartla ...aia (clay, N11d, and gravel) ad 
tbat the reteatloo la a,nater 111 the ftaer •terlala. !be hort
soatal ld.&r&tlOft of plutcmt.wl la ..-,. -11 within 20 feet of the 
a\Wface. (tll•l aacl TB•2, flpn 1 aad tabla 1). Other ohaervationa 
wre that the loa acbaap capaclttaa of tile tuff la tnaclecpate to 
aceouat for tJaa reteatiOD of pluhlllua. 'l'he retention of plutonium 
ia the tuff la 1108tly due to aMol'ptloD1 aacl the effect of ton 
exchanse la of secondary blporeac:.. 

Kovaent of plutgsf.~ 

'l'be purpoae of tlae study la 1961 .. to deteliilae the 110..-ent of plutoniUIII 
aiMI efflut~~Dt la tbe tuff. A shaft (caf•HII) 30 f•t -.,. 6 feet vtcl•• and 12 
f .. t loa& _. t1ua -.r pit 1 (ftaure 1). JIDrluatal bolea .are cored into the 
•11 of the abaft at 2 foot depth 1Dcanala ao aa to tend.llate beneath pit 1. 
A wcuaa cup ayat• _. placecl ill tiM hKtsoatal llol• to obtatD Hllplea of 
the effluent .,.{q tllroua:h the tvff for c:tM.1c.al _. racltoc:halical aalyaee. 
Six acldltioaal vertical or ..... wrU.cal bola wre 41'tlltiCI to a depth of about 
100 feet arOUDII pit 1. '1'be wrtlcal bolea aDII ._. of the horizoata1 hotee in 
the abaft wre used to detenalne tba a.olatu&"e content of che tuff by use of a 
D811trola 110iature-acattertq ,c"obe. About Zll tlaouaiUICI pllona of tap water wa 
re1eued into pit 1 1ft Jtaly lt61. A .ath later 178 thowlud gallons of effluent 
coatalalDI plutoaiu. ... added. 
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Cbriateaaoa ad tb...a (1962) CG~~C1Yde4 fr• the atucly tbat plutonium 
bad penetrated to a 4epth of at l ... t 18 f .. t in the tuff bezaeath the 
pita ad that t!d.a penetraU.oa at tleptb taJr.u place -inly alooa 
joints. Clay fonlecl t.a jot.nta a.t ill drdtrift.ed frap!ellts lty 
weathering vt.ll aorb plutoniua ad reault in locallaed areu of high 
plutcmi1.a c:oncent.ratioDa. '1'be low eoacentratioaa of alualnua and 
eillca in tiM effluent in all ...,1 .. 1a41catecl the ablleuee of 
colloicl.al claye that ldaht pro-ri.de a M&D8 of traaaporting plutoni\IRI 
through the tuff. 1he cheaical .-J,it)' of the effluents tbrou&b the 
tuff indicated a tnwrse relaticmabf.p \letween the grou alpha 
(plutonl\e) ad pll of the efflueat (hlp pft, low conc:entratioaa of 
sroas alpha, lov pll, h.f.sh coneeatratf.olut of sroea alpha). llardDeaa 
aucl total cliaaolved solida incr ... ed at depth augaatiq the clis• 
solutioa of .ateriala fro. tbe tuff. !be ~t of effluents 
through the tuff is predcaf.nantly ~ 'beouth the pita alcled 
by opea joiata. 

Of interest in possible conatructioa oe a aolld ... te dlapoaal pit in the 
area la tbe a.ount of plutoai\BI that w.a reported &• cor• aDCI rock .-plu 
obtained duria.g coaatruetiola of the facil.lti.ea for tbo study in 1961. Thue 
clata are at.vea ia table 2. 

ONenwt&ou .l!mJ!U 19tZ 

lffJ.uenu fr• DP-Eut haw at t.W. pal'd.allJ filled the stwft near Pit 1, 
thua creat1q a .ore 1ocaliu4 point fCR' f.aflltraticm of liquU.. Test bola. 
DPW-lA cad DPW-l coataf.DM- afflueDt at t1ae tiM of obserfttion. lt u 
supposed tbat tJae wur tn DPW-l _,. 4ollll the outaltle of the casing from 
wter poDded ln tlut pit. Wf.och..tcal ...t,... of wter frca tbeae hola 
ccmtalud ORly !Naelc.p-ouad DOQ'Ilta of an-• alplaa ad ..,.._. kta a- radlo
acti'Vity ud 110 plutoaU.• 01' urw.... ....ltw of .. t,. .. of •ter for tritium 
show below are approxf.Mtioaa and are aullject to nYlalon. 

DPW•lA - 462 J)1lll 3a « m of QGft-occ UG AI 
DPW•l • lacqrOWid 
lfflaeDt I."U'Diliq t.ato shaft • Z,OOO 1'JJH 3a or ~ of DOD-occ: UC 

!I DIM - .tlalntearationa ,_. ldm&te 
DOA-Oec lPC - loll-occupation lacll.oloaic&l Jll'otectioll Guide -..bora 

A Nllple of watberecl tuff eollectecl ....._til ta.. z;rawl fill of pit 1 
oear the abaft CODtaiaM 971 clra/a (counb ,_. 1I1D8ta pel' ar-> of II'•• alpha 
radioactl'ri.ty. 

1.'he ..,lature coatenta of tha tuff 1D 11o1 .. DN-1. DN•2• aad DPw-5 llfere 
losaect at aelectacl depcha (tale 3). A esqA~riaton of the IlDia tee content 
with previous -tatun ........_u (IIKcll 1961 prior to the addltlosa of l89 
th.ouaaad pllou of tap wtar &ad efflueata _. .wp.t 1961 during tb.e study) 
is shown lD table 3. 
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the .Jam.aary 1967 -.uur-.nte of hole DPV•l ahov the effect of the 
1.9 aillioa pllcma of effluent froa D?-laat in uldch the .aximulla concentra
tioua of •ter b&ve IIIOWd froa a depth of 12 feet (40 percent. August 1961) 
to 40 feet (41 percent, January 1967). l'he hole 1a next to the shaft. the 
.,ietw:-e aeaaUZ"...aata tu D!"il•2 ad DPW•S allow a pneral decreue in t~Ma 
a10bture ccmtent of the tuff frCIIIl .Au&uat 1961 to January 1967. 1'he iudicatton 
18 tbat IDOat of the effluents relea.eecl into pit 1 haw IIIOVed down 1n tba area 
of the abaft, a focal point for collection and inf:l.lttation of effluents into 
the tuff. 

General a tateaumt 

'the etud.iu haw sbowD that the ~m•••at of the effluents in the tuff 
undulyina the aeepap pita is 1110aotly dowaard Mlaeath the pita. The plutont.wa 
1110"\JJU with the effluents and the data 1nd.lcate tbat the aaost of the plutoniura 
1a retained by abaorptioa ln the upper 20 feet of the tuff (tables 1 aucl 2). 
Saae, however, .. 1..,. to areater depthe throtaah opeD joint8. 

'lbe eoutructlon of a eolld wate cliapoaal pit in the area aay necessitate 
the dr1111Ds of aewral holu to clataniDe the -t of coat.aaination. preaent 
aa well u tha •true tee and 11 tho logy of tlMl 1J811e1'1ytna rock. The maber and 
depth of the bot .. would dapeu.cl on the stu, depth aDCl location of the proposod 
pit. 

Source of clatJ 

AkU.., JobD B., 1963, Ceoloalc ud hytlrolosic eaviJ:ODieftt of roldtoactive 
aate dl.apoHl •ttu at J.oa A1WM, ... Hexieo: u.s. Geol. Survey 
Adata. lapt •• 35 ••• 3 f~. 

ChriateMOR, C. W., ancl lbc:JMa, K. G •• 1962, lion nat of plutoni\11& through 
t.o. Al- Tuff, Ja seCODd ~ 4lapoul of radioactive wstu 
caafereoc:e: "fadmlcal Sarwtcea, u.s. Dept. of eoa.rce, Tll>-7628., 
P• 249•81. 

ller1MD4, 1. a., 1954, lateatioa of plut.ollbaa ta vute seepage beds at 
Loa llaaoe: UapubttaW -....crtpt la fila of u.s. Geol. Survey 
at Santa h, w. liD.' 14 p., 2 ftp. 

'l'hie rec:.apa all tbe data w hew • tbe ••teae pita -..r Bu11cllng lS. 
the bulk of tt 1a ora • aear pf.t 1. 

Pl ... e coatact ua if W ca be of lurCh&" _.lataace. 

c:c: CeciE'p a. 81.1 toa, Cbiaf 
C:O..tructlOD & llaiat.,....• II'. 
4IC 

c. w. a.ruteaaoa. Or:oap r...c~er 
11•7, L.A.S.L. 
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Depth 
(feet) 

Surface 
2 
4 
6 

6 to 10 
10 to 14 

15 

-0 
I 

Ul 

Table 1.--Plutonium concentrations in tuff from test holes, 1953. 

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

70 Surface 9 Surface 8 Surface 
4 2 3 1 400 1 
4 4 2 2 36,100 2 
4 6 2 3 45,600 3 
2 8 1 12 1,400 4 
2 10 4 15 5,000 5 
4 12 J 16 5,100 6 

14 3 17 720 7 
16 4 18 24 8 
18 2 19 12 9 
20 3 20 12 10 

!1 Disintegrations per minute per gram. 
~/ Angle hole, point of intersection with pit. 

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

Ion exchan&e eaJ!aci~y 
TH-3 at 19 feet 0.7 
TH-4 at 5 feet 3.2 
TH-5 at 12 feet 1.7 

milliequivalent per 100 grams .. " " 
II II II 

TH-4 
Plutonium 
{d/m/g)a/ 
- -

410 
600 

10 
80 

3,400 
530 
80 

1,800 
40 

380 
2,400 

Depth 
(feet) 

Surface 
2 
4 
6 
8 

10 
11 
12 b/ 
12.5 
13 

{Table modified from Hermann, 1954) 

TH-5 
Plutonium 
{d/m/g)~/ 

32 
9 
8 
4 
3 
2 
2 

450 
1,510 
1,330 



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

Horizontal holes in caisson 

Depth No. Average Gross alpha-!,/ 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 l '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 i.l 
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 

.!1 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 ).--Moisture content of tuff adjacent to test holes 

DPW-1 DPW-2 DPW-5 . ' 
l Depth I Percent Moisture J Depth Percent Moisture Depth Percent Moisture 

(feet) (by volume) (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 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 >50 30 15 20 25 29 
16 14 34 22 16 22 >50 28 20 17 22 25 
20 16 3S 40 20 16 >SO 18 25 13 19 18 
24 18 30 34 24 24 ;>50 28 30 12 16 15 
28 16 27 36 28 25 >SO >50 3S 13 18 20 
32 28 36 39 32 22 >50 >SO 40 13 20 18 
36 18 29 41 36 20 >SO 47 45 11 16 16 - 40 14 23 41 40 10 44 16 50 13 21 20 0 

~ 44 14 27 36 44 10 46 16 5.5 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 13 22 26 64 12 24 17 

Note: Water level DPW-lA 1-30-67 24.2 feet 
Water 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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Mr. George Hilton 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GECLOGICAL 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 follmving lettt!r presents data on the chemical quality of 

water from supply Hells 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 

constituents in the water. The 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 condensn.rs for cooling the ate~ after is passes 

through the turbines. Water from the supply wells is used in production 

of steam in tl~ boilers after lt is passed through deionization 

columns t~ remove min~ralti that Nill cause scale. A 1najor portion of 

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

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

bas been the effluent f'rom the East Road Sewage Treatment Plant blft 

some water for this use is supplied from the TA-3 Sewage Treatment 
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Plant and regular water supply (wells) . The water used in the 

condensers has required s·ome chemical treatment; however, the mixture 

of the e~luents and well water on the whole has been satisfactory. 

The effluent from the East Road Plant will no longer be available 

in the spring of 1967. Thus, nnke-up water for the condensers and 

cooling tower will be from the supply wells supplemented by effluent 

from the TA-3 Sewage Treatment Plant. The change in the major 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 remove or 

reduce mineral constituents that will cause scale in the condensers 

and feed lines. T.he major scale forming constituents in water at 

Los Alamos are silica, calcium and mgnesium. 

Water proguction and distribution: Water supply to the town and 

technical areas, White Rock, and Pajarito Acres is from the Los A·tamoS 

field (6 wells in Lo& Alamos Canyon), the Guaje field (7 wells in Guajt! 

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

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

added to the supply system in the summer of 1967. The S-8ite area water 

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

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

to 1966 is shown en table 1. 

The water supply to the town 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 is used to supply the town area through the 
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transmission line from the Los Alamos field. The technical areas south of 

Los Alamos Canyon are supplied from well PM-·2 (Pajarito Canyon). This 

will include water to the Power Plant at ~-3. 

Lithology of rocks related to quality of water: 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 wells are the Tesuque Forma

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

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

some wells basalts are interbedded with the sediments. Basalt flows inter

bedded with the sediments of the Tesuque Formation are sources of silica, 

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

magnesium concentrations in the water moving through them. Thus if the 

major part of the yield to the well is from the interbedded basalts the 

silica, calcium, and magnesium concentrations may be higher than water from 

wells developed in other units. The Puye Conglomerate overlies the Tesuque 

Formation and yields a part of the water to wells completed on the Pajarito 

Plateau. It is composed of a thin lower 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 more than 500 feet) is a moderately 

well cemented conglomerate that is composed of volcanic debris, mainly 

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

pUI:Jice. \-later from the thin lower unit has higher calcium (about 10 ppm) 

and magnesium (about 6 ppm) concentrations than wate!r in the upper unit 

while the silica content is about the same. 

General statement: Silica, calcium, and magnesium in water from the 

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

condensers at the 'l!A-3 Power Plant. Silica1 calcium, and megnesium con-

centrations in and total hardness of water from wells in the three veil 

fields is shmm on table 3. 
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Silica concentrations in water from the well fields 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 significant 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 Pajarito field yield water from 

the Puye Conglomerate and sediments and interbedded basalt flows iQ 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 sediments 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, the 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 down for 12 days and pumped for 6 days at an 

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

collected at selected time 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 down 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 50 ppm at a depth of 1,000 feet to 74 ppm at 

2,000 feet, then decreased to 58 ppm in the sample from 2,4oo 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 PuyQ 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 

the 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 -to well PM-2 in Pajarito Ce.nyon is :probably from the 

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

Conglomerate which contains low concentrations of calcium and 

mgnesium. 

A revi~7 of the chemical quality of' water from test wells on the 

Pajarito Plateau, shows 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 little purnpa.ge from the wells in the 

Bajarito field, but on the basis of the tests made in February and the 

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

little change in calci~magnesium concentrations with increased 

pumpage; however, periodic analyses should be made on water from the 

new wells to determine any changes or trends. 

Stnnma.ry: Water supply to the Power Plant (TA-3), according to 

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

from well PM-2 in Pe.jarito Canyon. The silica concentrations in this 

water is high (average 79 ppm); however, calcium and magnesium 

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

same as from most wells in the we Alamos and Guaje fields. 

If other data or information are needed please feel free to 

contact us. 

cc: William Kennedy Group H-6 
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Sincerely yours, 

W. D. Pu:rtymun 

for W. E. Hale 
District Chief, WRD 



Table 1.--Ground-water pumpage from the Los Alamos, Guaje, and 

Pajarito well flelds 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 formation 
and 1966 (gal/ft 1966 Cong. ~edimentj 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 

z;;_l 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 

sb_/ 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 586y 756 134 

PM-3:_/ 1,400 38,0 so 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 



lable 3.--Silica, Calcium, Magnesium and hardness of water from supply wells 

for samples to date (March 1967) 

Number 
Silica~ Calcium (Ca, in ppm) Magnes1L1m (Mg, in ) Hardness as Cac0 3 
(Si02 

ppm R (in ppm) 
of Range Range ange 

analvses in ppm) Min Max Avg Min Ma>< Avg Min Ma>< Avg 

Los Alamos field 

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

LA-1B 13 40 6 9 7 0 2 . 2 17 28 21 

I...A-2 13 30 5 9 7 0 2 1.0 14 28 20 

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

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

I...A-5 14 36 7 13 10 0 2 • 2 18 35 27 

I...A-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 5 2 29 64 41 

G-4 ll so 12 19 16 3 7 5 so 73 59 

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

'-'"""" 4 ~0 q 13 ll 2 3 2 36 47 41 

Pajar i Lo lield 

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

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

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

1/ 1 or 2 analyses only 

2/ No pumpage since 1956 

3/ 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) (ga1/ft of drawdown) CF) in ppm) ppm) ppm) (in ppm) 

i (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 Pumpage capacity Silica Calcium Magnesium arl 
interval (1,000 of (gal/ft Temperature (Si02 (Ca in (Mg in Caco3 hours gallons) drawdown) (OF) 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 6.--Hydrologic data from well PM-3 

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

Har-dness 
Sample Estimated Calcium Magnesium :!S 

interval (pumpage Temperature (Ca in (Mg in cac.::o 
hours 1,000 of gallons) (OF) ppm) ppm) (in3ppm) 

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 as 

sample Temperature (Ca in (Mg in CaC03 (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 Building 
Santa Fe, New Mexico 87501 

Mr. William Kennedy 
Group H-6 

March 7, 1969 

Los Alamos Scientific Laboratory 
Los 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 is underlain by Unit 3 of the 
Tshirege Member of the Bandelier Tuff. The total thickness 
of this unit is about 120 feet with the lower part consisting 
of a nonwelded tuff qradinq up into a moderately welded tuff 
which forms the surface of the mesa. 

Near Building 257 in TA-21 the shafts drilled for disposal of 
aludges penetrated buried channels cut into the upper surface 
of Unit 3. These channels were filled with varying amounts of 
latite and rhyolite boulders which were later covered by a 
subsequent ash flow firmly welding them in place. SUch channels 
may or may not be encountered in the proposed excavation. 

Joints in Unit 3 will be more numerous in ~·~ ~~er moderately 
welded tuff with most joints orientated vertical or near 
vertical. These joints may causa large slabs of tuff to fall 
into the pit endangering personnel during excavation or 
disposal operations. Hence it may be neceasary that the walls 
be sloped inward about 1 foot for every 4 foot of depth with 
loose slabs scaled from sloped walls. While this does not 
solve the whole problem it does minimize the danger to personnel 
working in the pit. A similar design has been used in conatruction 
of the pits at Mesita 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-feet. 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 mes3. 

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 visit to the pit when completed to 
have a look at the geology. Please conta9t us if we can be of 
further assistance. 

Sincerely yours, 

William D. Purtymun 

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

Reference: 

Abrahams, John H., 1963, Geologic and hydrologic environment 
of radioactive waste disposal sites at ~· 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, 1969 

Utilities and Engineering Division 
Zia Company 
Los 1\.lamos, New 1-1exico 37544 

Subject; Sand produced with pumpage from well in the 
Pajarito Field 

Dear Dick: 

I have compiled some data concerning sand produced with pumpage 
from the three wells in the Pajarito Field. Wells PM-2 and 
PM-3 produce only trace amounts of aand during the initial part 
of t..'le pumping period. The largest produce of sand of the three 
wells is PM-1. Instantaneous measurements durin~ 3n Inhoff Cone 
of pwnpage from PM-1 and ~-3 yielded sand con·tents too small to 
measure. Measurements made by usinq 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 
testing of well PM-1 with notations concerning sand during sinilar 
testing of wells PM-2 and PM-3. 

Table 3 lists sone 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 
determination shown on table 1, vas taken during the initial part 
of the pu.rnping or after the well has been surqed. This does not 
provide an accurate estimate of sand produced durinq a normal 
pumping period; however, by usinq this data I made a very rough 
estimate of the sand produced in about a million gallons of water 
during a pu..rnping period of 27 hours at 620 qpm from PH-1. This 
amounted to about 0.06 cu ft per million gallons. I intergrated 
the pumpage with estL-nated sand contents for the first 5 hours an(l 
thereafter 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 starts and stops of the pump will cause large 
amounts of sand to be produced with the pumpage. There were over 
100 pumping periods of less than 60 minutes at well PM-1 during 
the year 1968. Most of these occurred during the spring and 
summer. 

If I can be of further assistance please call. 

Encls: 

cc: 

Sincerely yours, 

William D. Purtymun 
Hydrologist 

for: w. E. Hale 
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 
(r-iinutes) 

0 - 15 
15 - 30 

Surge 
0 - 5 

0 - 5 
5 - 15 

15 - 16 
16 - 21 
Surge 
0 - 2 
2 - 12 

a: ..::.""t:t cES 
15 - 20 
Surge 
0 - 10 

0 - 2 
2 - 12 

13 - 14 
14 - 18 

0 - 10 
10 - 20 
Surge 
0 - 5 
5 - 10 

0 - 6 
6 - 16 

16 - 18 
18 - 23 

SUrge 
0 - 1 
1 - 13 

13 - 14 
14 - 4 
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Sand Content 

(ppm) (cu ft/mg 

34 
1 

8 

43 

8 

6 

Trace 
Trace 

1 

3.5 

0 

4.6 
0.14 

0.85 

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 fail 
Pump off 

0.8 0.1 



Table 2.--Sand contents in pumpaqe durinq development and testing 
of wells 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 testa. 

Development PM-1 

Average 
Date pumping Sand Content 
1965 Hour Rate (cu ft per million 

<g:e> ppm g:allons) 

2- 4 15:20 Start 
15:30 780 51 7 
16:00 It 160 20 
16:30 It 63 9 
17-:00 " 63 9 
17:30 • 86 12 
18:00 " 50 7 
18:30 u 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 II 6.5 .9 
16:30 "' 5 .7 
17:00 " 3.8 .5 

2-0 y 09:00 Start 
08:30 784 12 1.7 
09:00 .. 3.6 .5 
09:30 " 2.6 .35 
10:00 " 1.3 .IS 
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 .. ll 1.4 
13:50 " 9 1.2 
14:20 " 4 .6 
14:50 .. 2.3 .4 
15:20 " .9 .12 

!I Well not pump<ea for 24 hours. 
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Table 2.--Continued 

Step test - PM-1 

Average 
Date pumping Sand Content 
1965 Hour Rate (eu ft per m1ll1on 

(gpm) ppm gallons 

2-12 13;00 Start 
13:05 842 31 4.2 
13:10 " 33 4.8 
13:15 " 17 2.2 
13:30 " 12 1.8 
14 :.00 " 2.9 .48 
14:30 tl 1.8 .25 
15:00 n 1.5 .19 
15:30 II 1.3 .17 
16:00 n .7 .095 
16:15 726 .7 .095 
16:30 " .2 .07 
17:00 " .l .07 
17:15 636 TSTM ~ TSTM v 
17:30 II ... n 

,- ,~ 

18:00 .. " n 

18:30 n " " 
18:45 " None None 
19:00 541 " " 
19:30 .. II 

" ~ 

20:00 .. " II 

20:15 421 None None 
20:30 " " " 
20:45 It " tt 

21:00 " • " 

y Amount to small to measure. 

PM- 2 - Development and aquifer tests June 30 to July 6, 1965. Reported 
only traces of sand (amounts to small to measure) during step 
tests, July 6, at pumping rates ranging from 617 gpm to 
1,476 qpm. 

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

A. Sand production shall be less than 30 ppm within 
20 minutes after commencement of pumping (Well 
specifications for wells PM-1, PM-2 and PM-3 during 
development and test pumping). 

B. One ounce of sand per 100 gallons of ~ater (Corps of 
Engineers, USGS Memo by E. H. Herrick, May 24, 1956). 

c. Size and character of sand influence the tolerable sand 
concentrations; however,where sand concentrations is less 
than 0.10 cu ft per million gallons, no sand troubles have 
been found, while where it exceeds 0.3 cu ft, consumer 
complaints or sanded meters invariably result. A purely 
arbitrary limit of 0.1 cu ft per ~Ilion gallons has 
tentatively been selected ("Control of sand in water 
systems,• by John R. Rosaum, p. 132, in Journal of 
Ameri~an Water Works Aasociation, Vo1:-46, No. 2, 
February 19541. 

D. In some cases, one ppm may be the permissible limit in a 
system that has many valves and small orifices, such as a 
water-flood system for secondary recovery of oil. Two or 
3 ppm may be tolerable for municipal and industrial supply 
(-Ground Water and Wells, •p. 373, Published by 
Edward E. Johnson, Inc. St. Paul, Min., 1st Ed., 1966). 

Comparison of Sand Tolerances 

Source 
ot cu ft 

Data Ppm P!r million gallons 

AY 30 4.0 
B 50 7.0 
c 0.75 0.10 
oy 1.0 0.14 
oy 2.0 0.24 

!I After 20 minutes of pumping. 
2/ Systems containing many valves and small orifices. 
!I 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 excess 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 a.n.d 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 

Sincerely 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 

DeEth 
below SEecific S;eecific Coefficient 

t(p or flow retention Yield Porositx of 
eet~ (Eercent) (Eercent) (Eercent) 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. 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL 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 prevent 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, LASL, Los Alamos 
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Figure 2 .~~i·Jorth tvall of pit showing soil zone, tuff and joints, and first layer of waste. 
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Figure 3. ··-South wal 1 of pit shoHing soil zone, tuff ancl joints, first layer of was t.e and access road. 
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Room 115, Federal Building 
Santa Fe, New Mexico 87501 

August 19, 1969 

Mr. c. W. Christenson, Group Leader 
Group H-7 
Los Alamos Scientific Laboratory 
Los 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 Bldg. 257 at TA-21. Two sketches showing 
sections of rock units from pit 3 to 27 and pit 2 to 27 are 
attached. 

The lower unit is a light gray moderately welded tuff with an 
approximate thickness of 100 feet. It is overlain in part by 
a reworked tuff which is deposited in a channel or low relief 
cut into the lower light gray tuff unit. The upper unit forming 
the surface of the mesa at the disposal area is a light brownish 
gray moderately welded tuff (see sketch 1 and 2). 

The unit that is giving us trouble in drilling additional pit is 
the reworked tuff and pumice which contains cobbles and boulders 
in the lower part. The reworked tuff was deposited by gaseous 
forces accompanying the emplacement of the upper ash.llow. The 
cobbles and boulders occur in tabul~r shapes or if in mass show 
faceted sides aa if deposited by sliding rather than rolling as 
one would expect with water-laid material. T~~ ~l~at caused by 
expanding gases accompanyine ~:.e emplacement of the upper ash flow 
deposited the larger materials (cobbles and boulders) into areas 
of low relief in the upper surface of the lower unit. As the upper 
unit and reworked tuff vere emplaced contemporaneusly they have 
cooled aa 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 H-7 

2 August 19, 1969 

Pit 18 and 26 (sketch 2) were drilled in July 1969. Pit 13 vent 
to a depth of 59 feet (pilot hole 64 ft) passed through the 
reworked tuff which evidently had few boulders in the lower part. 
The walls of the pit are rough and irregular in the reworked tuff 
from a depth of about 14 to 22 feet. 

Pit 26 was drilled into a nest of boulders near the base of the 
reworked tuff and was abandoned at a depth of 15 feet (pilot hole 19 
feet). The walls of the pit from the land surface (I was not able to 
get a ladder long enough to get to the bottom) showed no cobbles or 
boulders, fairly smooth walls. The only evidence of the reworked 
unit in the walls was a small patch 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 d1.slodge or pick up thus 
was probably abandoned several feet above the top of the lower unit 
of light gray tuff. 

Inspection of pita when the rig is setting 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, 

w. D. Purtymun 
Hydrologist 

For: w. E. Hale 

cc: Wm. Kennedy, H-6, LASL 
Los Alamos, N.Mex. 

F. C. Koopman, USGS 
Albuquerque, N. Mex. 
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L( \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OP CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 

TO Paul a. Ii'ranl:e, Jr. , MP-6 DATE: October 16, 1969 

rHRU William n. Kennedy, Group Leader, H-G 

FROM William D. Purtymun, H-6 

SUBJECT: !'.10VEHENT OF H·fl)UCED RA.DIATION IN THE TUFF ADJAC:ZNT TO THE 
BEAM CHANNEL AT THE MESON FACILITy 

SYMBOL : H-G 

The problem expressed to us on October 13, 1969 was 

the possible movement of induced radiation in the tuff 

adjacent to the beam channel by precipitation to areas where 

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

general hydrology with respect to the problem. 

Thickness and depth of rocks underlying 
th ~ th t d th ility e fesa at e e~ en of e :Meson Fac 

\:-·""(fee-c) Depth 
Rocl.~ Type Thicl:ness (feet) 

Tuff 520 520 

Conglomerate 90 610 

Basalt 120 730 

Conglomerate 420 lzl60 

1) Section based on outcrop and log of TW-3 
and foundation elevation of Meson Facility 
of 6,970 feet. 

The main aquifer (zone of saturation capable of water 

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

surface of the mesa. ~echarge to the aquifer is along the 
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LC LAMOS SCIENnFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

TO: Paul n. Franke, MP-G -3- DATE: October 16, 1969 

flan2cs 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 (aquifer tests TW-3 and PM-2). No mea-

surable amount of tritium was detected in water from well 

P~~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 moveinto 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 

c1ischargec1 throuGh springs in lower Los Alamos and Sandia 

Canyon where 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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LC LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

TO: Paul R. Franl:::.e, 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 vtas 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!;;:EMi 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 i1r,..,:} 

to the tuff fill overlyinG the beam channel. 

Vith 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 vmter 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 
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GEOLOGY, HYDROLOGY, AND HYDROLOGIC 

CHARACTERISTICS OF THE TUFF 

AT MESITA DE LOS ALAMOS 

By William D. Purtymun 

Prepared for·- Meson Physics Group MP-6 
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By Environmental Studies Group, H-6 
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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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The 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 \Vell 

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 Well 

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

recharge area woul~ be from the west along the fln.nks of 

the mountains. Cushman, 1965, also postulated that 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 TUF:F' 

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 toolt 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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Lr \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, 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 ws a~rived 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 ml 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 ml 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 results 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 
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LO~ AM03 6CIENTJ.-::: LASORATORY 
U~IVII'l!OITY opr CAU,-0·'."114 
1..019 .\LAlo40'a, N&:W lo4.0:1CO 

OFFICE MEMORANDUM 

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

THRU : 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" 

SYMBOL t 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/ml of moisture. 

High tritium concentrations (range 1,779 to 1,180,630 
x 10-6 ~Ci/ml of reoisture) 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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LOS . \MOS SCI<:::NnFIC LABORATORY 
'JNIVI':RBITY 01" C-'Lrro:>,., o\ 

LOll M . .A~01J. I'II:W ~UIC:O 

l'O: Dean D. Meyer, H-1 -~ DAT.E: 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 (greater 
in the wastes themselves) which will aid in the outward 
movement of the tritium as the volumes of greater moisture 
scelc 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 Jack Healy there was some question as to 
if the moisture distilled 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. 

WDP:mtj 

Enc. 1 - Table 
1 - Sketch 

William D. Purtymun 

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 tritium content 
of moisture in samples of tuff collected from shafts 
in Area "G", TA- 54. 

Percent j Tritium JlCi/Dll 
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 11S,ll.'·• .t :· . I 

25 6-9-70 1.4 6,83:1 :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 6-1D-70 .2 23,029 ± 52 

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

15 6-lQ-70 1.0 211,094 ± 414 
25 6-1Q-70 .8 178,198 ± 198 

15 6-11-70 .9 30,828 ± 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 ± 336 
25 6-12-70 .s 324,832 ± 187· 
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-; ALAMOr.: SCIE"NTU'""!C LAFlOIV• rnl'lY 
IJtltVV"t1~!1TV .. ,r- ,-.t\Li!Ff'fl"41A 

!f)q ALA"''" Ni!'W .. £.lOCO Cl'l'!!.olo1 

OFFICE MEMORANDUM 

TO :c. H. Stevens, Eng-2 DATE: February 2, 1971 

THRU: w. R. Kennedy, Group Leader, H-6 ·.)<{. 
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 ELEV/\TION 7. lZO 'FEi~T 

Geologic Q!l!! 

Bandelier Tuff 
Tshirege Member 

Unit 3 - non to moderately welded 
tuff 

Unit 2 - Moderately welded tuff 
Unit 1 - non to moderately welded 

tuff 

Otowi Member 
non to moderately welded tuff 

Guaje Member 
Pumice 

Puye Formation 
Conglomerate 

Basaltic rocks of Chino Mesa 
Basalt and interbedded sediments 

Puye Formation 
Conglomerate 

Thiclmess 
(Feet) 

85 
140 

100 

340 

35 

70 

190 

300± 

jl' :i.h 

(Feet)_ 

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 
in the area. 
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LO~ AMOS c:;r.IFNTIFIC LJ\1'1,-,RATORY 
• ,NtVF ''r.t tv • ,. r.,Al.ll"(\" ... 1' 

LOB~· "t.4'~"J r•f.W MEX1CU 

TO· · c. H. Stevens, Eng-2 -2- DATE: February ~, 1!)71 

Test drilling on the Pajarito Plah'~ll h~~ n.,: ''t:•· ... :: ,,,.", 

ground water in the Bandel icr Til r: . The 1·n ,, . I c ~ : . 
is estimated to be at a depth of uiJuuL l,lbll [eel 1•· ,,.,, · .1c , · ··' 
at TA-46. 

William D. Purtymun 

cc: F· J, Zimmerman, Eng-2 
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L' \LAMOS SCIENTIFIC LABORATOr:Y 
UNIVERSITY 01" CALII"ORNIA 

L08 ALAMO.. NEW MUICO e7•" 

OFFICE MEMORANDUM 

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

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

SYMBOL : H8-M-2124 

Twelve test holes ranginz 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: geologic 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 d'etected. 

Notes: 

1. - "N" is equal to the number of blows required to drive a 
2-inch 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, rock frag
ments of tuff, pumice, latite, and rhyolite generally 
less than l-inch in diameter in soil matrix (see 
particle size distribution). 

Fill, reworked material consisting of pebble, cobble to 
boulder size fragments of tuff in a matrix of soil. 
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LO!" • LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.. os ALAMOS. NEW MEXICO 87844 

TO: Vernon J. Stephens 
H8-M2124 

2- 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 

WDP:et 

Cla~sification 

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

Particle 
Diam. mm 

<O.OG2 
O. OG2 - 0.125 
0.125 - o. 250 
0.250-0.500 
0.500- 1.00 
1.00 - 2.00 

>2.00 

cc: Roland Pettitt, Zia Engineering 
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Distribution 
Wt. % 

8 
4 
7 
9 

lG 
11 
45 
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TO 

OFFICE MEMORANDUM 

S ALAMOS SCIENTIFIC LABORATORY 
UNIVER81TY OF CALIFORNIA 

Loe ALAM08, NKW Ml:lCICO 11711•• 

John Enders, H-1, CMR Bldg. DATE: July 26, 1971 

FROM Harry S. Jordan, H-8 

SUBJECT: SURVEY OF STORAGE PITS, TA-54 

SYMBOL : H8-M2210 

A survey was made of pits 8, 12, 16, 17, and 21 at TA-54, 
Area G on July 20, 1971. The survey, in response to your memo 
June 1, 1971, was made to determine 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 inspected were 50 feet from the canyon rim. 

2. - 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 21, 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 6 ft. 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 planE 
The joint ranged from clay filled to open. The only joint 
that will need attention is in pit 17 about 265 ft. from the NW 
corner on the SW wall. The joint opening, strikes 75o to 
80 o NW and is open 2 to 5 inches, extends 4 to about 12 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, 12, 16, and 21, cut through two ashflows in 
Unit 2b. The contact is characterized by increase in size 
of pumice fragments and thin layers of reworked sedi
ments. Pit 17 is within the lower ashflow. It was noted in 
several of the pits that the thin sediments in the contact 
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John Enders, H-1 

I - I ALAMOS SCIENTIFIC LAOORATORY 
UNIVII:RSITY OP' CALII'"ORNIA 

LOll ALAMOII, NIIW MEXICO 117114 .. 

DATE: July 26, 1971 

were offset 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 ·the use of the pits for disposal of wastes. 

5. - Recent rains have produced small 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 experience 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. Purtymun on July 20, 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 

23-2 

~~ .. --:, ~~c-4~ _/~ 
Har{yOJ();dan 
Group Leader :Il-8 -, 



~_j'· 

' 

'\\) 
\ 

'60 
\ 

~ 

\-
t· 
?i 

23-3 

-\ 
.of 
~~ 
__ .. 
~ 

" :,: 

~ 
• 

) 

t\ -
... ... 

~ -
4" 
i-

~~ 
~ 
-

(> -

~ -
N..,. 

-4:' 

i \-
s... 

-~ 

"< 
o~ ---

I 

',._ 

--;· 

- '~0 
·\0:..-,-.\-

\--

--,l 

0:::> ~- ,_ i:-.. 

0 .• ,... ~ 

~----
'"":5' \::-, __ 

-



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

Mesita del Buey 

H-8 

October 22, 1971 

Compiled 
by 

William D. Purtymun 

24-1 



CONTENTS 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 

Area H.................................................... 4 

Area J.................................................... 5 

Area L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Waste Storage and Geohydrologic Environment ... , ....... , . . . . 8 

References ... -:............................................ 10 

Appendix A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Appendix B................................................ 13 

ILLUSTRATIONS 

Figure 1. - Geologic Map and Section of Mesita del Buey. . . . . 2 

Figure 2. - Entrance to T A-54, Area H in backgrourrl. . . . . . . . . 3 

Figure 3. - Area H enclosed in security fence, shaft covers 
to right. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Figure 4. - Area H, south of wall of Shaft 8 showing vertical 
joint from a depth of 3 0 feet. . . . . . . . . . . . . . . . . . . . . . . 6 

Figure 5. - Area J, pit filled and sealed with tuff... . . . . . . . . . . . . 6 

Figure 6. - Area H pit in use, wastes to left, layers of 
wastes covered with tuff in bottom and sides of pit.. . . 7 

Figure 7. - Area L pit in use water tank for fire protection ....... 7 

24-2 



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 from 

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 from 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 . .2:. I 

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

fl\•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 from Canyon to Canyon with a 5 strain barb wire fence (Fig. 2). 

Access is controlled by SF-Division and H-Division. 
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Figure 2. Entrance to T A-54, Area H 1n 
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 and hydrologic 

cnviromnent at each of the areas in reference to possible transport of waste 

rnate rial into the environment beyond the storage areas. 

Pits and shafts on Mesita del Buey are 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 

Appendix A, report LA-4660. ~/ 

AREAH 

Area His used for the storage of classified materials. The materials 

are placed in 6 foot diameter shafts about 60 feet deep. r:_/ 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 Zb and into the 

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

indicated that sorn:! 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 l, 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 trees as well as 

evaporation from the surface soil in the 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 57 5 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 2b 

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, 200 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. 
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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 ;J.n 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 GEOHYDROLOGIC 

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 



The physical and hydrologic characteristics of the tuff arc idcz.t.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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APPENDIX A 

OFFICE MEMORANDUM 

TO :William n. Kennedy, Group Leader, H-6 

> ALAII!G~ Gr:JDHIFiG LJ,nr>RATOR'f 
urHvrnr;ITY of' c.-.urontiiA 
LO!J AL.AMOil, IICW MEXICO 

DATE: November 21, 1969 

FROM :Jack w. Aeby, H-6 

suBJECT: PZilloiEADILITY OF TilE TUFF TO WATER VAPOR 

SYM1301.. : H-6 

In order to establish a background bore line for tritium 
s~~lcs 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 S ft. diameter hole in Area "H", 
the classified shops disposal area. \'n10n we ar14 ived at this 
a:;:-ea in the afternoon of November 6, we found them bailin;:;; out 
the loose tuff from the 40 ft. depth. Ue simply ba~;:;;ed a few 
handfuls of the loose material for our background sample. 

Appro~imately one liter of this material was placed in a 
t~o liter beaker and heated to drive off the moisture which 
was collected on a watch glass cooled With a sinale icc cube. 
It required a very high heat to drive off 1 ml of water lor 
our analysis. (This tuff actually ga vc a sl ic-h tly ne~;a ti ve 
readinG on the moisture balance.) A 500 lambda alliquotc of 
the water was placed in a stand~rd scintillation countin~ 
bottle along with 15 ml of scintillation solution for scintil
lation counting. Tl1e counting results showed an activity of 
4,536,795.9 ± 8,958.8 dis/min. ml or 69,496.91% RCG. A very 
surprisin::;- result indeed for a baclcground sample. Subsequent 
repeat counting verified the above values. 

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

Even thout;h this sample is 69, 496. 9% RCG for r1a ter, one 
must remember that it is rather difficult to extract from the 
tuff. Subsequent air samples trucen in this same hole at the 
45 ft. depth ran a maximum of 118% RCQ air, 100% is the con
centration in the air one could tolerate with no measurable 
effects. 

JWA:mtj 24-13 

Enc. Chart 



;..·\-\/\-, 
I 

I 
I 

Appendix A continued 

rr-==- =-: T- ( lA 
1/ 
1: 
" I !I I ~--l ~ 1._ 

1, I jl 

II 
li ' ,, 
il ,, 
'I 

11 
II II 
II 
I) 

24-14 

/, {) I /.. tOt, 

o.'ls·x,o' 
, 
II 

'.J 

~ 

0 . ..) ... 
-r 
_, 
'" < -



TO 

LO:J "L/\1..1'!'1 ~.r:11 fj Ill 1': I f\1:'>11/\TC.JH'( 
lHUVrlf~d IY Of' t ALirfJJf"l" 

LOS ALAMOQ, NLI/I MU<ICO 

OFFiCE MEMORANDUM 

Willi~m }1. Kennedy, Group Lc:1der, II-G DATE: December 23, 1~69 

FROM William D. Purtymun, II-G 

SUBJECT: APPfu\'DIX TO Pim1IEADILITY OF THE TUFF TO WATER VAPORS 
(KOVEI.IBER 21, 1969) 

SYMBOL : H-G 

Ten :1dditional soil s:1mples 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/mi 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 
ch:1nce, howev-er, if a northwest trending joint set occurs 
in this area as in Area. "G" the source maybe shafts 
4 a.nd 7. 

WD1?:mtj 
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TO 

FROM 

LOS ALAMOS SCIENTIFIC LAOORATORY 
UNIV£.R61TY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 871144 

OFFICE MEMORANDUM 

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

: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-M2371 

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 (8A, 12A, 16A, and 21A)were drilled to a depth of 30 feet in 
the floor of the pits. Four of the test holes (8A, 16B, 17B and 21B} 
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 :range 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 (20 pCi/ml). 

In undisturbed areas on the mesa moisture concentrations in the 
tuff will range from 3 to 8 per cent by weight in upper 10 feet of soil 
and tuff. The concentrations decrease with depth. Soil cover in the 
areas of holes 8B, 16B, 17B, and 21B 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. 8. 

The moisture contents of tuff from holes 8A, 12A, 16A, 17A, 
and 21A (located in bottom of pits) and below depths of 10 feet in holes 
8B, 16B, 17B, and 21B 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 2b of the Tshirege Member of the 
Bandelier Tuff. Unit 2b consists of a moderately welded tuff consisting 
of two ashflows separated by eroded material consisting of reworked 
sand, tuff and pumice. Pits 8, 12, 16, and 21 are constructed through 
the upper ashflow reworked materials and completed into the lower 
ashflow. Pit 17, located topographically lower, is constructed within 
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TO: Dean Meyer, H-1 
H8-M237l 

.z,. 

L.U~ ,...,.._'"''"''-'....J ...J'-"''-''' ,, ·- _,"'O&..oo"'-"'•·..--- I_,,' 
UNIVCIISITY OF" CALIFORNIA 

LOS ALAMOS, NEW MCXICO B7n44 

DATE: December 2, 1971 

the lower ashflow~ the surface around the pit below the erosional 
contact between the two ashflows. 

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

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 238 Pu~ 239 Pu, 137Cs and Natural Uranium (Table 2). The results of 
the analyses are within limits of background data in the Los Alamos area. 
The positive value of 0. 005 pCi/ g (picocuries per gram) of 2 ~ Pu in the 
upper ashflow (depth 0-10 feet) is within limits established for 233 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 Concentr .... ~ons and Moisture Contents in .ttings from 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} 

0,.5 
5-10 
10"-15 
15-20 
20-25 
25-30 
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 BB 16B 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 1S 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 SB 16B 17B 

0. 2 <0. 1 o. 1 <0. 1 0. s 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 . 8 . 4 . 2 
• 8 • 1 • 1 . 4 <. 1 • 7 6 . 3 

1.4 • 1 <.1 1.2 < 1 . 2 . z . 5 
1.0 . 2 1.1 

. 6 . 1 . 4 

. 6 . s . 6 

. 9 • 4 . 4 
1.1 <.1 • 3 
. s . 3 • 6 
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Hole 
21B 

15 
24 
23 
20 
33 
24 
25 
18 
26 
21 
15 
17 

Hole 
21B 

1.9 
1.2 

. 5 

. 5 

.4 

. 1 

.4 

. 2 

. 3 
<. 1 

.4 

. 2 



Table 2. - Radiochemical analyses of tuff from test hole 21B. 

Picocuries per gram 
Depth Gross Gross 

Description (feet) Alpha Beta 

Unit 2b 
Upper ashflow 0-10 6 2 
Rcwo1·kcd Material 10-15 8 a/ 
Lower As hflow 15-40 7 a.; 

Unit 2a 
Upper Ashflow 40-60 7 a/ 

a/ Below limits of detection 1 pCi/ g 
b/ Below limits of detection 0. 002 pCi/ g 
c/ Below limits of detection 2 pCi/ g 

25-4 

23aPu 239 Pu 

b/ 0. 005 
b/ b/ 
b/ b/ 

b/ b/ 

Micrograms 
per gram 
Naturai 

137 Cs uranium 

c/ 0.20 c.; . 28 
C.t • 24 

c/ . 31 
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TO 

FROM 

SUBJECT: 

SYMBOL. : 

L.OS AL.AMOS SCIENTIFIC L-ABORATORY 
UNIVERSITY OF CALIFORNIA 

L08 ALAMOS, NEW MEXICO 8711<14 

OFFICE MEMORANDUM 

Morton Smith, CMB-13 
DATE: I 2. )..1 -7 I 

William D. Purtymun, H-8 ri>J'.-f' 

LOGS AND CASING SCHEDULE OF HOLES DRILLED FOR HEAT FLOW 
MEASUREMENTS 
H8-M2390 

The following presents logs and casing schedules of holes drilled 
for heat flow measurements. The holes were cased with 2 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, 2, 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 7, 1971 

Soil, dark brown 
Tuff, light gray 

Thickness 
(feet) 

4 
68 

Depth 
(feet) 

4 
72 

Hole bottomed on hard rock~ probably latites of Tschicoma 
Formation. Cased with 70 feet of casing which extends 2. 0 feet 
above land surface. 

SITE 2 -December 10~ 1971 

Pumice, dark brown weathered 
Tuff, brown weathered to clay 

34 
18 

34 
52 

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-M2390 

·c 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 871144 

DATE: December 22, 1971 

Cased with 102 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 

2 

Depth 
(feet) 

3 
72 
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 

72 
20 

6 

72 
92 
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 24 feet in welded tuff. 

WDP:et 
enc. 1 

cc: Dr. Marshall Reiter, NMMIT (w enc) 
Don Brown, N-7 ( w enc.} 
ISD-5 (2) (w I o enc.) 
H-8 File 
WDP "---
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TO 

FROM 

_OS ALAMOS ~JCICNTif"IC LAOORATORY 
UNIVLF~SITY 01 CJI.LH"f)R~HA 

LOS ALAMOS. llEW MEXICO 07&44 

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 -M2413 

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 mesa is to the 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 by 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-5A at TA-49~ Test Well 8 near TA-50 and 
Supply Well PM-2 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 

basall 1,200+ 

27-1 

Depth 
(feet) 

470 
810 
860 

1' 550 

2,750+ 



TO: File -2-
I-IS -f.v12·±13 

LO~ ALIIMO'-i SCir:::rHIFIC L/\CORATORY 
UNIVLF?SITY OF CALIFOHNIA 

LOS ALAMOS, NEW MEXICO 07!:44 

DATE: Janu<:try 7, lr)7 

A gr;1vity survey indic;:1.tes <L north-south trending trough ;tb011L 2. miles 
wide underlies the test ;:1.re;:1.. The trough is .filled with about 12, 000 feet o.f 
volc;:1.nic and sedin1ents which overlie the Precambrian Crystallir,c J~ocks 
(Fig. l ). 

The north-south trending P;:1.jarito 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 l, 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 
of the mountains and western part of the plateau. This top oi the main 
aquifer lies at a depth of about l, 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-5A, DT-9, and DT-10 indicated the rate 
of movement of water in the aquifer at about 400 feet per year, thus it would 
taKe 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 WeE.s DT-5A, 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 l5A at the test area was 
drilled. The moisture content of the cuttings was not determined, but 
visual inspection rejected them for tritium analyses as the moisture 
content was too low (less than l. 0 per cent by weight) which would make 
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TO: Fill~ 

HS-i\12·113 
3. 

L AL/dv',O~> ~c:ll~7,Tif-IC L,\(;\_,RATORY 
UNIVLf(',l rY Of- CAt_:;-r-'f"1 NIA 

LOS ALAMCY_., NCV/ MCXICO 07544 

DATE: J anu;u·y 7, I() 7 2 

\\';ttL~r v~por recovery difficult. Thio <1lso ou~gcsts there 1s nu movement 
of water into the tuff from the surface of the mesa. 

Hol~s t~1at are expended for experime~ts or abandoned and filled should 
be sealed at the surface either with a concrete plug or compacted soil to 
prevent any arnount of water to move into the tuff and upset the balance that 
now exists. 

No attempt was made to correlate the ashflows penetrated by the hole 
at the test area with similar units mapped at T A-49 to the south. The following 
is a driller log submitted to H -8 after completion of Hole 15A: 

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 125 feet 

The following are references on file at H-8: 

Thickness 
(feet) 

21 
9 

80 
15 

Depth 
(feet) 

21 
30 

110 
125 

l. Records of wells, test holes, springs and surface-water stations m 
the Los Alamos Area. 

2. 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 
cc: R. R. Brownlee, J -9 
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1M Rl:l'LY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCI~'\TIFIC LlulORATORY 

(CoNTRA~ '.V-74<J5-ENo-36) 

P. 0. Box 1663 
Loc Ala.m0t, x~ MeJlico 875H 

Rltl"ER TO: H8- 6 7 2 November 27, 1972 

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 7 50 feet deep and is cased with 4-1/2 inch 0. D. blank 
pipe. 

The drilling contractor, Dan Laughlin, Shamrock Drilling 
Company, found the water level at about 350 feet in April 1972. 
At present the water is at a dep:..."- of 328 feet. 'I_'his puts the 
saturated section within the Abiq_uiu Tuff (see attached log). The 
Abiquiu, in part, appears quite ::_Jermeable. 

The \Vater from the hole did not clear up when the hole 
was bailed after the casing was :..."'l.stalled. This may be due to 
the water in the Abiquiu Tuif .c:reating a positive pressure and 
entering the casing .at the botto::!. of the hole, thus eroding 
sediments fron1 the Abo. 

The hole could be comp>:t.ed as a stockwell by slotting the 
casing in place or removing fro::7l the hole and replacing with 
slotted pipe through the Abiquh:. Tuff. The well could then yield 
3 to 5 gpm (gallons per minute). 

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

WDP:mb 
cc: lvLD. Smith, C1vlD-l3 
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Si.'t'lccrcly, 

'Villiam D. Purtymun 
Environn:1.ental and Field 
Progran1s, H-8 



OFFICE MEMORANDUM 

TO 1 Ed Williams, Q-23 

AL.AMOS SCIENTIFIC L.ABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

DATE: April 13, 1973 

FROM I 
William D. Purtymun, H-80tY-J'' 

SUBJECT: FIELD TEST SITE FOR BASALT MELTING EXPERIMENTS 

SYMBOL. • H8M -7 3-38 

Four tentative sites were located with Ed Williams, Q-23, and 
Randy Hanson, H-8, on April 9. They are located: (l) 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 2 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 200 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. 

29-1 



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 l 753. 

Unit 2 conformably overlying unit l, 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 l and in places, 
individual flows are more than 50 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 in 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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TO ,Ed Williams, Q-23 

")5 AL.AMOS SCIENTIFIC L.ABORATORY 
UNIVERSITY 01" CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

CATEt May 2, 1973 

FROM tW, D. Purtymun, H-8 

sueJECT:TEST HOLES AT TA-56 •¥/f 

SYMBOL :H8M-7360 

Enclosed is sketch map showing location of test holes and thickness 
of overburden overlying the basalt at T A-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. Cuttings 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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GEOHYDROWGY OF PAJARITO PLATEAU 

WITH REFERENCE TO QUALITY OF WATER - 1949-1972 

By 

William D. Purtymun 
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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.(!) 

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, 

amount of volatiles in the mass, rate of cC)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.(3) 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., nonwelded, moderately welded, and welded tuffs. 

Welding results in increased cohesion and deformation of the glassy 

fragments in the tuff. Nonwelded 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; and welded 

tuff has lower 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 1n each of the variations 

of tuff indicating that welding is only one of several factors determin

ing porosity. 

Range in porosity 
(percent by volume) 

Nonwelded tuff 40 to 60 

Moderately welded tuff 30 to 55 

Welded tuff 15 to 40 

The surface of exposed tuff (nonwelded 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 nonwelded tuff is lower than in welded tuff. This 1s due 

to the compaction of the matrix (glass shards and ash) and closer 

arrangement of the quartz and sanidine crystals, and rock fragments 1n a 

welded tuff. The specific gravity of the tuff matrix 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 following table shows a comparison of the densities of pumice and 

the tuff (nonwelded towelded) with other rock types. 

Rock Type 

Pumice (nonwelded) 

Nonwelded tuff 

Moderately welded tuff 

Welded tuff 

Granite 

Marble 

Sandstone 

Basalt 

III. Bearing Capacities 

Range in d3nsity 
(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 with the tuff of greater 

density). The density of the tuff is related to welding (i.e., density 

of the tuff increases from nonwelded tuff to welded tuff). 

Data are available on the bearing capacities of the moderately welded 

tuff. The following table shows the relationship of density change to 

the resistance to crushing of a moderately welded tuff. 
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Densit) 
(gm/cm ) 

1. 73 

1. 74 

1. 77 

4 

1.79 (probably with pumice inclusion) 

1.81 

1.83 

Resistance t~ Crushing 
( kg/m ) 

2.4 X 105 

3.7 X 10 5 

3.9 X 105 

3.4 X 10 5 

4.8 X 105 

5.6 X 105 

Rock inclusions of pum1ce, rhyolite, and latite are found 1n 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 pum1ce fragments may be as much as 5 em 1n length and 2 em 1n 

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 capacities 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 

Moderately welded tuff 

Moderately welded tuff 

Sandstone 

Limestone 

Marble 

Granite 

( 1. 73 g/cm3) 

(1.82 g/cm3) 
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Bearing Ca~acity 
(kg/m ) 

4.7 X 104 

1.1 X 105 

3.4 X 105 

8.4 X 105 

1.1 X 106 

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.( 2 ) 

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 

Magnetite 

Pyroxene 

6 

about 30 percent by volume 

about 20 percent by weight 

12 percent by weight 

6 percent by 101eight 

1 percent by weight 

± 0.5 percent by weight 

~..__,_/J.- : 
l ")/ ... ,.\ 

;~~-' 

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 1n 

color than the welded units. The coloring is inherent in the tuff and 

probably the result of m1nor changes in the chemical constituents and 

heat of emplacement. 

In general the tuff is composed namely of silica and alumina. The range 

1n 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 (P205) 
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 
.00-.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 "master 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 80°. 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 m1nor joints dip at engles from about 40° to 80° 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 60o.{J) 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 soil 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 

was made by Staritzky of the Los Alamos Scientific Laboratory.(!) He 

found that the size distribution of the "sand" fraction (greater 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. Mineralogically, 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 grams) and illite the next highest (25 to 30 

millequivalents per 100 grams) among the clay mineral!l. 
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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 1n 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 1n 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 s1ze depends on the degree of 

welding, thickness of the flow, and position in the flo'"'• 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 

(Eercent) (Eercent) 

Moderate 38-54 18-34 

None (sand) 

Moderate 33-54 11-43 

Nonwelded 48 34 

Welded 19-37 .6-26 

Nonwe1ded 

III. Movement of Water 

Range of 
Specific Hydrologic 
retention Conductivity 
(Eercent) (m/da:z:) 

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 intermittent 

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 Mortandad 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 1n 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 movement by capil

larity. 

The water 1n 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 Mesita del 

Suey 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 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 months 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 )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 

Hydrologic Characteristics of an Ash-Flow Tuff at 
Frijoles Mesa 

Pore Size 
above base Specific Specific Hydrologic distribution 
of flow Porosity yield retention 

(m) (percent) (percent) (percent) 

17.9 54 35 19 

14.3 50 34 16 

14.3 54 --::- 38 16 

12.2 51 34 17 

8.8 49 28 21 

6.7 41 24 17 

6.1 47 27 20 

5.8 42 23 19 

3.6 38 >"' 18 20 

0.3 51 33 18 

0.3 49 24 25 

31-13 

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 

(percent of 
porosity) 

>.01 mm 

39 

26 

20 

20 

15 

17 

20 

<.01 mm 

61 

74 

80 

80 

85 

83 

80 
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A decrease in porosity 1n an ash flow 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 flow may be due to movement and compaction of the ash 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 flow 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 flow. 

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-brown clay. The depth of clay fill

ing varies from 0.9 to 1.2 m below the soil zone at Mesita del Suey 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 water. This 

clay was precipitated along the joint openings prior to the development 
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of the soil zone. 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 1n 

the casing ruptured and the water from within the casing drained into 

the formation within 3 hours. The number and orientation of joints ln 

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 Buey 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 moder·ately 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 ,LAM OS SCIENTIFIC LA BORA TORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, r;c·.v MEXICO il7!)4'
TELEPHONE: 

OFFICE MEMORANDUM 

TO Margaret Ann Rogers, H-8 DATE: December 12, 1973 

FROM Bill Purtymun and Linda Trocki, H-8 

SUBJECT: PERCENT MOISTURE BY WEIGHT FROM AUGER HOLES IN PIT rn, Area G 

SYMBOL: H8 -7 3 -M296 

9-I7-73 9-20-73 9-IS-73 9-20-73 
Depth Hole #I Hole #4 Hole #2 Hole #3 --- ----- ----
0-5 1 . 7 5. 5 1.2 1.0 

5-10 1 . 4 . 5 . 6 . 5 

10-I5 1 • 7 . I . 3 . 6 

15-20' . 9 • 4 . 3 2. 1 

20-25 1 . 7 • 3 . 2 2.4 

25-30' • 7 .4 . 4 . 3 

30-35 1 • 7 . 3 . 2 . 3 

35-40 1 . 3 . 4 . 5 . 5 

40-45 1 . 3 2. 0 . 3 . 5 

45-50' . 9 . 5 . 3 . 5 

50-55 1 1.2 

55-60' 2. 3 

60-65 I 2. 0 

65-70' • 9 

70-75' 1.7 

75-80' . 7 

80-85 1 1.4 

85 -95' 1.7 

95-I07' 3. 0 

I07-ll7' 2. 5 
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Tabl~ 2. - l\aciiochcmical analy;;cs of tulf from tc;;~ hole 21D. 

Pico..:u::-ies per gran1 

Unit 2b 
Uppc1· a~hflow 

Reworked l'vlatcrial 
Lower As hflow 

Unit 2a 
Upper Ashflow 

Dcpc:ll 
(feet) 

0-10 
10-15 
15-40 

40-60 

Gro~:;s Gross 

6 2 
8 a/ 
7 -;_; 

7 a/ 

a/ Below limits of detection 1 pCi/ g 
b/ Belm.v limits of detection 0. 002 pCi/ g 
c/ Below limits of detection 2 pCi/ g 
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b/ 0. 005 
b/ b/ 
b/ b/ -

b/ b/ 

c/ 
-;.; 
Z; 

c/ 

).:icro6rax 

0.20 
. l p, 

.24 
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OFFICE MEMORANDUM 

TO Merlin Wheeler, H-8 

U \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!544 
TELEPHONE: 

DATE: February 7, 1974 

FROM Williarn D. Purtymun, H-8 

SUBJECT: MOISTURE CONTENTS.OF CUTTINGS FROM AUGER HOLES IN PITS 7, 8 
AND 24, AREA G. 

SYMBOL : H8 _ 7 4 -M64 

Attached is memo H8 -7 3 -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. 

Pit 24 
Depth 
(feet) Hole 1 Hole 2 Hole 3 

0-5 0.9 2.4 0. l 

5-10 1.1 2.3 1.9 
10-15 0.8 4. 2 0. 2 
15-20 1.0 0.6 0.3 
20-25 0. 3 0. 5 0. 5 
25-30 0. 3 0. 5 0. 3 
30-3 5 0. 5 0. 1 0. 3 
35-40 0. 6 0. 3 0. 5 
40-45 3. 2 0. 3 1.3 
45-52 3.4 0. 6 1.2 

Test holes in Pits 7 and 24 were logged at 2 foot intervals 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 rv 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 
ponding in a pit left open over a period of years is shown in the data 
from holes drilled in Pit 8 in January 1974. Pit 8 was constructed in 
the summer of 1971. Background data (Memo HS -M23 71 attached) in
dicated that the moisture content of cutting from Hole SA drilled in 
August 1971 ranged from 0. 2 to l. 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 2.5 
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 
2.4 
3.5 
3.9 

Hole 3 

8.2 
7. 1 
8. 1 
8. 1 
5. 2 
2. 5 
2.2 
2. 3 
3. 1 
3. 7 

Background data related to radioactivity 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 SCIENTIF'IC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
J. Mbhrbacher, H-8 DATE: February 13, 1974 

M. Wheeler, H- 8 ~ 

MOISTURE A\TI TRITIID1 CO};CENTRATIO~S IN FILL MATERIAL, AREA G, TA-54 

H8-1VM-112 

Abstract 

Soil samples were collected from the fill material overlying Pit No. 1 
and Pit No. 2, Area G, to depths of 3.8 metres. Moisture contents varied 
between 3 and 13% but generally showed 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 belo\v those occurring in natural soils. 
Further field investigations will be required to determine actual moisture 
movement rates. 

Tritium concentrations were significantly higher than normal back
ground. Concentration gradients indicate that tritium is diffusing 
tm,·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 methods; 
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 with an impact hammer, 
returned to the surface, and the samples removed from the sampler. 

The samples were analyzed for moisture content using standard gravi
metric techniques. Moisture samples lvere removed from the soil by heat distil
lation and analyzed for. tritium content. Selected samples will be analyzed for 
pl tonium, cesium, and strontium. A swrrmary 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 care 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, indicated no detectable contamination. 

After the drilling was completed, the holes were backfilled a short 
distance, and a 2-inch plastic pipe placed in the hole. The hole was 
backfilled around the pipe, and the pipe was capped. TI1ese casings 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 -2 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

~S ALAMOS. NEW MEXICO 87544 

DATE: February 13, 1974 

Three additional sets of holes have been drilled in tuff material 
underlying disposal pits Hhich were not in full service. 1 Samples were 
collected using the power auger described above, and analyzed for moisture 
content. A summJry 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/ 
millili tre. 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 Chrysothamnus parrihowardi (rabbitbrush) in the 
vicinity of the sample holes. This plant 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 intenral 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 materi::Jl. PPnP'tr::l-t;,-,': 

Lelow ihat dep1:h may occur during years of unusually 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 eAl)Osed 
to precipitation for only a few months when the moisture samples were 
collected. The moisture contents are similar to, or lower than those 
recorded in other, undisturbed portions of the tuff. 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). 4 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 ITk1ne between the moisture transmitting 
capacity of the fill material (crushed tuff) and the undisturbed tuff. 
Hm"ever, 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 -3 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.)5 ALAMOS, NEW MEXICO 87!544 

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 
tritium 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 will be necessary to determine the actual 
quantities of tritium entering the atmosphere or vegetation at this site. 

Conclusion 

lvbisture 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. 

MLW: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 Swrnnary, Moisture Samples, Area G. Auger Holes in Fill Material Covering Pits 

Depth r>1oisture 
Interval Content Tritil.ID1 Content 

Hole No. m. % by wt. pCi/ml Water Location 

G-1 0-0.7 10.1 4 246 S.W. 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 3.3 645 N.W. End, Pit No. 2 
(Auger) 

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 5.0 157 S.W. End, Pit No. 2 
(Auger) 

0.8-1.2 3.9 443 
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Table 2. Moisture Content of Tuff, Area G 

MOisture 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.S 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 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 
TELEPHONE: 

DATE: March 19, 1974 

FROM : William D. Purtymun, H-8 YJ!}P 

SUBJECT: TEST HOLES AT BLDG, TA-16 

SYMBOL: H8-74-126 

Three lithologic units were penetrated by test holes at Bldg. 260 
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. 260 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 eros s -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 

35-3 

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 2 3 4 5 6 7 8 9 10 11 12 13 

0 - 2. 5 16 8 16 21 20 20 19 20 21 19 18 18 

2. 5 - 5 9 10 19 17 16 17 15 19 18 13 

5 - 7. 5 10 13 19 13 22 19 

7.5-10 9 18 
26 

14 

10 - 12. 5 14 19 14 

12. 5 - 15 13 18 30 13 

15-17.5 14 15 25 12 

17. 5 - 20 12 15 
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TO 

Lr- ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 01' CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!544 
TELEPHONE: 

OFFICE MEMORANDUM 

M. C. Smith, Group Leader, Q-22 DATE: April 2, 1974 

. ' ~ '\~~ 
FROM Wm. D. Purtymun, H-8 and Francis West, Q-22 

SUBJECT: EXPLORATORY TEST HOLE IN VOLCANICS WITH POSSIBLE COMPLETION 
AS A SMALL YIELD WATER SUPPLY. 

SYMBOL: H8-74-140 

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 ~onglomerate. 

The geophysical logs of GT -2 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 -2. Water bearing characteristics could not be determined as the 
hole was drilled using fluids as a cutting carrier. 

The velocity log of GT -2 indicated a saturated section from a. 
depth of 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 -2 through the Abiquiu s ectior. indicated washout while the Paliza 
Canyo~ remained sta'!Jle. 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 th_e volcanic would move down dip perched on 

36-1 



To: M. C. Smith, Q-22 -2- April 2, 1974 

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 ;:pring 
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 whHe the spring at 7560 ft discha::-;es 
from a perched zone in the volcanics. The springs at elevations 
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 ::o 
water in the volcanics GT-1 (elevation 8315) was drilled using fluic 
as a carrier so that no hydrologic observation could be made prior 
to casing the hole through the volcanic. Test Hole D (ele\·atio:1 783D'i 
contains water in the volcanic that rose to a depth of '""30 it belay;.· 
land surface. 

The springs in La;;:e For~ ar:.d Yir5~n Canyon as wdl as t!1c: ge::-
phy.s~c:=..l :i.og.s oi C:T -2 ::-,(i:..::ecn ... -:i -,\·c:.:<.:r !;:. tl1c -.·.)1 . .::-=.:~i.:.. ::>. _.:.. r;c.l~ ci: :~:..:c 

by cable-tool metnod v,:uulC:: be r..ece,;sary ro .:it::L.E.r,·,J:ne ii d SUt-JPJ.Y L . .>r 

this site could be cc.;ns·~rucL.eci. 'I'~1rore is d. limite:C:: al·t.:a fo::- rcc!Large to 
the aquifer in the vulcar:ics e?.s: of the si:c ar:.d there is always t'~-:e 

possibility of drilli:lg into a high area of the Abo where the ·•olc<lnics 
would be dry. Limited ground water storage could occur in the lov: 
areas between the highs. Thus due to the geologic and hydrologic 
conditions in the area a hole drilled into the volcanics at the Fe.nton 
Hill Site for a water supply should be considered an explorato::-y 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 exploratory 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\v 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 follo,vs: 
a. Drill a 12 o::- ~-'i ir1cn C:i3.mct.:r ilole t.: a C.cpi.ll .;;,; a.t.:.;ut 

20ft and set 10 3/.:: inch casi.r .. g (the lO 3/~ inch c..asir.g wil.:. 
be furnished by LASL). ':'he 10 3/4 inch casing will be ceme:1ted 
with a slurry grod from top to bottom by the contractor. 

b. Drill an 8 inch diameter hole to a deptl1 of about 450 ft 
through the volcanics into the top of the Abo Formation (red beds). 
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To: M. C. Smith, Q-22 -4- April 2, 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. 

2. 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 
2 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 24 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 '\vith cuttings from 

each 5 foot interval in depth during drilling of the 8 in~n 
diameter hole. 

b. during the 24 hour test a representative of LASL will 
be prese!1t. 'X:::.~c.r le·,·els \T,i:i Lc.- dct.ern:ined priu:- to, C.u:.-i::g 
and after the test. Pumping rates will be determined at :hou:-l:,r 
in~e=vals d~-1:-ir.g t!:e test. 

WDP:et 

cc: Don Brown, Q-22 
Bob Hendron, Q-22 
Francis West, Q-22 36-4 
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Approximate Cost of the Exploratory Hole 

1. a. Drilling 12 or 14 inch to a depth of about 20ft and cementing 
in 10 3/4 inch casing $300 

2. 

3. 

b. Drilling 8 inch hole to about 450 ft at $8 a ft.JJ 

a. Casing 6 inch ID standard pipe about 430 ft 
at $5 a ft. 

b. Stainless steel screen 20ft at $60 aft= $1200 
OR perforate~d1 standard 6 inch ID pipes 20ft at 
$12 aft $24~ 

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 '\Vater 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. 
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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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Drainage 
Area 

I 
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3 
4 
5 
6 
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10 
II 
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Canyon 
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Mortandad 
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Pajarito 
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0 
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Chaquehui 
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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 empir

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 oF 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 11 recurrence interval 11 is the average 

interval 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. 0 2. 

A. 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 Maximum Discharge 

2-year 
(f?s)U 

5-year 145 
10-year 23 5 
25-year 430 
50-year 500 

.!J' Cubic feet per second 

B. Drainage Area 2 (Bayo Canyon) 

Bayo Canyon heads on the Pajarito Plateau at an altitude of about 

6, 680ft. The stream in the canyon is intermittent. There is no 

release of effluent into the canyon. 

Drainage 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 
30 0 
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 no r11ajor 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 rea<ciles, one near 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 

Maximum Disclarge 
(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 cut¢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. Below the reservoir 

stream flow is intermittent. Minor 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 210 ft. per mile 

Frequency 

2-years 
5-years 
10-years 
25-years 
50-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 

Maximum Discharge 

(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 alluvium. 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 m 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 
5-years 
10-years 
25-years 
50-years 
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Maximum Discharg~~ 

( 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 
10-years 
25-years 
50-years 

M. Drainage Area 12 

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. 

N. Drainage Area 13 (Ancho Canyon) 

Ancho Canyon heads 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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Frequency 

2-years 
5-years 
10-years 
25-years 
50-years 

0. Drainage Area 14 

-12-

Maximum Discharg: 

( 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 6720 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 ' n· h l/ ax1mum 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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ll.\... l.,..(,..l..VJ. ,t;L~"'-.1.4 '- ..__ ..,..,_..,,,.._, 

GEOLOGIC/\L /\NO !1 .\OLOGIC/\L EVJ\LU/\TION FOR TilE 1 ~NSE NEUTRON SOURCE 

F/\CILITY 

A. G cne ral G cology ;1nd Hydrology 

The major geological features of the Los Alamos area arc the 

Valles 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. The depression, 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 

Pre cam brian crystalline rocks. 

The major structural feature on the Pajarito Plateau is the P3.jarito 

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 

lenses of clay and pebbly conglomerates. Interbedded '.'.'ith the sediments 

is an occassional basalt flow. Total thickness of the formation is 

unknown, but exceeds 700 n1 based on tt.:st hole penetration. 

The Tschicoma Formation forms the mountain mass of the Sierra 

de los Valles. It consists of volcanic flow rocks of latite, quartz 

latites and rhyolite that were extruded as a viscous mass from volcani.c 

cente:-s in the area of the Valles Caldera. 

The Puye Formation overlies the Tesuque Formatio:'l. 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 15m 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 small 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 nonwelclcd 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 stream flow in the canyons occurs from 

spring snow melt and summer thtmcler 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 180m along 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 !4 MeV Intense Neutron Source Facility was con

sidered for three locations on the Pajarito Plateau (Fig. 2). 
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1. T W 0 1\1 i 1 e ~v1 c S ~ 

The location at Two-Mile Mesa is at ~n altitude of about 

2271 m along the western edge of the plateau. The surface of the 

mesa is capped by the Bandelier Tuff \vhich is about 230m thick: 

The tuff is uncle rlain by about ll 0 m of the Tschicoma Formation 

that is interbedded with about 120m of the .Puye Formation (Fig. 3). 

Surface drainag(; from the location is into Two -Mile Canyon. 

Strearr. flow in the canyon is intermittent. The depth to the main 

aquifer is at about 3 7 0 m beneath the surface of the mesa. 

Z. Near TA-36 

The location near 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 180m thick (Fig, 3). 

The tuff is underlain by about 80 m of basalt resting on about ~20m 

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 TA-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 Tuffwhich is underlain by about 

ZZO 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 in Chaquihui Canyon 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 from 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 cons ide red. 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 clata from the four faults it was concluded that the Los /',!amos 

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 pdor to 1962, and 

{2) instrumental studies of .shocks from 1962 to 1972. 

The strongest earthquake within the region of study during 

the 100 year period, 187 2-197 2, had a probab1 e magnitude of 5. 5. 

Estimates of the strongest shock to occur in the 100 year period 

based on extrapolation of earthquake 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 (!) less 

than the Alququerque to Socorro segment of the same structure 

and (2} substantially less than equivalent 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 Pajarito Fault Zone lies about 2. 6 km 
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to the west of the Two-Mile Mesa location. A smaller fault 

terminates in the Tshiregc Member about 1. 2 km to the southwest 

of the location. The fault apparently docs not off set any ash flow 

units of the Tshircgc Member on the north wall of Pajarito Canyon. 

There are no apparent 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 

200 m west of the location as shown on Fig. 2. 

There are no known faults at the locations ncar T A -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 considered 

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 locations arc on the upper ashflow units of the Tshircge 

Member of the Bandelier Tuff. No foundation exploration has been made 

at the locatiorl; however, extrapolation of data from other sites near 

the location indicate the upper ashflows are 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/ m 3 
• 

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 be 

removed as needed and treated at the liquid waste treatment plant. 

The holding tank will be dug into the tuff. In case of rupture 

the wastes will drain into the uncle rlying 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 of 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 

of about 30 m. 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 280 to 

3 7 0 m at the locations. 
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subject report. Section X.2.4 (Access and Security Aspects of 
the Site) is taken from site selection study and may need 
additional data. 
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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 eastward 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 underly 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 
350 
390 
270 

10 
510+ 

DEPT 
(FEET) 

620 
835 
895 

1 245 
1 635 
1 905 
1 915 
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 400 ft. 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 aJ.luvium is thin but 

may contain small amounts of water seasonally. The water is 

perched on the underlying tuff. There is no water perched in the 

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 1n the Rio 

Grande depression from Questa to Albuquerque, an area 50 miles 

north as well as SO 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 

water-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 

1s 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 

will 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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DATE: October 23, 1974 

FROM W. D. Purtymun ,.,7J./}? 

SUBJECT 

SYMBOL 

STORM RUNOFF MORTANDAD CANYON 

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 r~latively flat with 
no major or minor canyons entering from adjacent mesas. 

The stream channel east of MC0-6 braids out on the canyon floor 
as the canyon begins to widen and alluvium thickens. The 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 was computed at GS-1. The drainage area 
is 0.5 sq mi with a mean channel slope of 153ft/mi. 

Frequency 

2-year 
5-year 

10-year 
25-year 
50-year 

Gaging Station 1 

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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UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 67!144 

DATE: October 23, 1974 

between MC0-10 and MC0-12. The iunoff 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 unknown. 

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 than 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 'vould be to construct infiltration 
shafts in the channel east of MC0-6 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 'vater 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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LOS ALAMOS. NEW MEXICO 87:544 

DATE: October 23, 1974 

15 min. Twelve shafts in the channel \vould 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 water 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 from the shafts causing no problem with transport of radio
nuclides by water in the alluvium past the county line. 

There lvill be considerable transport of suspended and bed load 
sediments with the storm runoff. These sediments will decrease 
the infiltration rates of 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 
t\velve shafts between MC0-6 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 
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SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

Wayne Hanson 

W. D. Purtymun f1'rOfJ 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

DATE: October 25, 1974 

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 6 ft 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 ft 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 CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

DATE: November l·l, 1974 

FROM w. D. Purtymun, H8~:'-fi..lr 

SUBJECT 

SYMBOL 

INVENTORY AND MOVEMENT OF PLUTONIUM IN ACID-PUEBLO, DP-LOS 
ALAMOS, AND MORTANDAD CANYON 
H8-74-424 

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 used 
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. 

The 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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L.OS ALAMOS. NEW MEXICO 87!544 

LaMar J. Johnson 
HB Group Leader 

-2- DATE: November 14, 1974 

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- 4BO 4.6 2.4 
4BO- 2 600 B.7 4.3 
600- 6 BOO 2.3 2.3 
B00-10 2BO 2. 5 2.6 

Total lB.l 11.6 

The inventory in Acid-Pueblo Canyon indicates that from the 
outfall to the confluence with Los Alamos Canyon, in February, 1970 
only lB.l 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 2BO 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~on 

Total Plutonium (mCi) 

May July Aug. Feb. Oct. 

Section (m) 196B 196B 1968 1970 1972 

0-1 BOO 3.9 . 4 4. 6 3.2 
B00-6 600 1.1 0.4 1.1 1.1 . 5 

5. 0 42-2 1. 5 5. 7 3. 7 
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4 

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,Jn 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 87!544 

DATE: November 14, 1974 

Total Plutonium (mCi) 

Feb. Oct. 

1970 1972 

0-1 460 
1 460-3 040 

15.8 
1.5 

28.2 
5.1 

Total 17.0 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 background 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 Pu 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 Hakanson, H8 
Jack Nyhan, H8 
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A. 

B. 

TABLE I 

Physical Characteristics of Channels 

Acid Pueblo Canyon 

1 . 0 to 4BO m (Acid Canyon) 
Width 1. 5 m Depth 0.15 m 

l0
6

g Sp. g. 1. 57 Weight 170 X 

2. 4BO m to 2 600 m 
Width 2.5 m Depth 0.15 m 

l0
6

g Sp. g. 1. 57 Weight 1 790 X 

3. 2 600 m to 6 BOO m 
Width 3 m Depth 0.15 m 

10 6 g Sp. g. 1. 57 Weight 2 967 X 

4. 6 BOO m to 10 2BO m (Confluence) 
Width 4 m Depth 0.15 m 
Sp. g. 1.57 Weight 3 27B X 10 6 g 

DP-Los Alamos Canyon 

1. 0 to 1 BO 0 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 
Sp. g. 1. 57 

Depth 0.15 m 
6 

Weight 2 B32 X 10 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 10

6
g 

D. Mortandad Canyon 

1. 0 to 1 46 0 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 Cany_on (February, 1970) 
Concentration Total Pu 

Section Station J1Ci/g Ave. mCi 
0- 480 AC4 I 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 2BO PC-9 .39B 

SR-4 1.14 .770 2.5 

TOTAL 18.1 

B. Acid-Pueblo Can:zon (October, 1972)!:../ 
Concentration Total Pu 

Section Station pci/g Ave. mCi 

0- 4BO 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 • 7 B 2.3 

B00-10 2BO AP-10 1. 2 
SR-4 . 37 .7B _2~ 

TOTAL 11.6 

!:./ AP-Series Stations Ecology Section 

c. DP-Los Alamos Can!l_on (May, 196B) 
Concentration Total Pu 

Section Station pci!g Ave. mCi 

0- 1 800 DPS-1 16.20 
DPS-4 .B4 B.5 3.9 

BOO- 6 600 LAS-3 .65 
LAS-5 .15 . 40 1.1 

TOTAL 5.0 

42-6 

% of 
Total Pu 

25 

4B 

13 

14 

100 

% of 
Total Pu 

21 

37 

20 

22 

100 

% of 
Total Pu 

7B 

22 

100 



D. Los Alamos Can!l_on (July, 196 B) 
Concentration Total Pu % of 

Section Station llCi/g Ave. mCi Total Pu 

1 BOO- 6 600 LAS-2 4.39 
LAS-3 . 7 2 
LAS-4 . 6 B 
LAS-5 .22 1.5 0.4 

TOTAL 0.4 

E. DP-Los Alamos Can!l_on (August, 196B) 
Concentration Total Pu % of 

Section Station llCi/g Ave. mCi Total Pu 

0- 1 BOO DPS-1 0.41 
DPS-2 1. 44 
DPS-3 .91 
DPS-4 .B8 0.91 . 4 27 

1 BOO- 6 600 LAS-2 .60 
LAS-3 . 37 
LAS-4 . 30 
LAS-5 . 2 3 .38 1.1 73 

TOTAL 1. 5 100 

F. DP-Los Alamos Canlj_on (Februar!l_, 19 70) 
Concentration Total Pu % of 

Section Station ].!Ci/g Ave. mCi Total Pu 

0- 1 BOO DPS-1 18.4 
DPS-4 1. 62 . 10.1 4.6 81 

1 BOO- 6 600 LAS-2 .19B 
LAS-3 .156 
LAS-4 .396 
LAS-5 .B4B 4--.-G. o;+ 1.1 19 

TOTAL 5. 7 100 

G. DP-Los Alamos Can !ion (October, 1972)!:_/ 
Concentration Total Pu % of 

Section Station ].!Ci/g Ave. mCi Total Pu 

0- 1 BOO DP-5 0.76 
DP-6 19 
DP-7 . 9 3 6.9 3.2 B6 

1 BOO- 6 600 DP-9 . 20 
DP-10 .30 
SR-4 .01 .17 . 5 14 

TOTAL 3. 7 100 

}j DP Series Ecology Section 
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H. Los Alamos Can~on [Confluence LA-Pueblo To Rio Grande] 
( Ma ~, 196 B) 

Concentration Total Pu % of 
Section Station ].lCi/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~on [Confluence LA-Pueblo to Rio Grande], 
(August, 196B) 

Concentration Total Pu % of 
Section Station ].lCi/g Ave. mCi Total Pu 

Confluence- LAS-6 .53 
4 BOO LAS-B .02 .2B 1. 0 100 

4 BOO- 7 200 LAS-B .02 
LAS-9 <.01 .01 <.02 

TOTAL ::1. 0 100 

J. Los Alamos Can!l_on [Conf 1 uence LA-Pueblo to Rio Grande] 
(FebruarlJ.., 1970) 

Concentration 'l'otal Pu % of 
Section Station ].lCi/g Ave. mCi Total Pu 

Confluence- LAS-6 .B60 
4 BOO LAS-7 .33B .60 2.0 65 

4 BOO- 7 200 LAS-B .591 
LAS-9 .364 .4B 1 .1 35 

TOTAL 3.1 100 

K. Mortandad Can!t_on (February, 1970) 
Concentration Total Pu % of 

Section Station ].lCi/g Ave. mCi Total Pu 

0- 1 460 GS-1 B7.9 
MCS-3.B 3.B 45.B 15.B 93 

1 460- 3 040 MC0-5 2.B 
MC0-7 .40 1. 6 1.2 7 

TOTAL 17.0 100 
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L. Mortandad CanY...Q..n (October, 1972) 
Concentration Total Pu % of 

Section Station ]..ICi/g Ave. mCi Total Pu 

0- 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 15 

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 

Millicuries 

Acid-Pueblo DP-Los Alamos 

143 
1. 3 
1.1 . 3 
1.2 1.1 
2.2 1. 0 
2.2 . 9 
1. 0 . 8 

. 9 1. 0 

. 9 . 6 
1. 2 . 8 
2.6 1. 7 
5. 2 5. 4 
3. 9 2. 9 
3.0 2.2 

.04 1.1 
1. 0 

. 9 
2.4 
1. 6 
1.6 
1. 5 

. 7 
1. 3 

170 30.8 

42-10 

Mortandad 

1. 6 
1.9 
3.5 
1. 6 
4.2 
2.6 
6.5 
5.0 
6. 8 
8. 4 

42.1 
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OFFICE MEMORANDUM 
TO : La:lar J. Johnson, HS Group Leader 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXIC<Y' 87544 

DATE: December 3, 1974 

FROM :W. D. Purtymun, H-8 T. E. Hakanson, H-8 

SUBJECT 

SYMBOL 

. INVENTORY AND MOVE}~lENT OF PLUTONIUM IN ACID-PUEBLO, 

. DP- LOS ALAMOS, AND r-.10RTANDAD CANYON 
=HS-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.ates 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 ca~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 SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

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 were here when Laboratory operations 

began, that 3H, 137cs, 238Pu, 241Am, 89 - 90sr, and 235u 
were discharged into some or all a£ the liquid waste dis

posal areas. Unfortunately, the lack of comprehensive 

records on the radionuclide content of treated effluent 

(with the exception of plutonium) was not maintained un

til just re~ently. 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 was 

assumed to be 239Pu; consequently the estimated input to 

the canyons was in terms 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 
239 238 239 and Pu. Recent analyses for Pu and Pu in liquid 

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 OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 1'7544 

DATE: December 3, 1974 

A linear extrapolation from 4 5 mCi P.u released in 19 52 

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 ~949 whereas our estimate 

(i.e. based on the linear 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-45 plant was 

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 1973 

(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 \vay 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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LOS ALAMOS SCIENTIFIC LABO ?ATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO ~7544 

TO: Lal\lar Johnson 4 DATE:December 3, 1974 

Inventory Model 

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 apnlied. 

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 E I 

1 

\fuere n equals the number of individual stream channel segments 

considered in each canyon. 
a..v-e. 

The errors associated with the model --5:-s- obviously of the 

same order as those associated with the input data, The radio-
o..v-~ 

nuclide concentration data~ likely the largest source of error 

in the inventory estimates for both Pu and 137cs. The coef

ficient of variation (S. ~· x 100) for triplicate samples 
mea 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: LaMar Johnson 5 

LOS ALANiOS SCiEi~TiFiC LABORATGRY 
UNIVERSITY OF CALIFORN!!I. 

LOS ALAMOS. NEW MEXICO R7544 

DATE:Decernber 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 

IDCi 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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A. 

B. 

TABLE II 

Physical Characteristics of Channels 

Ac~d Pueblo Canyon 

1. 0 to 4BO m (Acid Canyon) 
Width 1.5 m Depth 0.15 m 

10
6

g Sp. g. 1.57 Weight 170 X 

2. 4BO m to 2 600 m 
Width 2.5 m Depth 0.15 m 

10
6

g Sp. g. 1.57 Weight 1 790 X 

3. 2 600 m to 6 BOO m 
Width 3 m Depth 0.15 m 

l0 6 g Sp. g. 1.57 Weight 2 967 X 

4. 6 BOO m to 10 2BO m (Confluence) 
folidth 4 m Depth 0.15 m 

106 g Sp. g. 1.57 ~leigh t 3 27B X 

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 
Sp. g. 1.57 

Depth 0.15 m 
6 

Weight 2 B32 X 10 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 3 408 X 10

6
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 10

6
g 

D. Mortandad Canyon 

1. 0 to 1 46 0 m 
Width 1 m Depth 0.15 m 

6 Sp. g. 1.57 Weight 344 x 10 g 

2. 1 460 m to ::,-IOC> m 
Width 2 m Depth 0.15 m 
Sp. g. 1.57 Weight17J4 x 10

6
g 

43-7 



2 

6 

2 

6 

1 

TABLE II"I 

Computations Showing Concentrations and 
Amounts of Pu in Sections of the 

Canyon 

A. Acid-Pueblo Cany_on (Februar!l., 1970) 
Concentration Total Pu 

Section Station X 10-9'mci/g Ave. mCi 
0- 480 AC4 29.1 

Acid vleir 24.8 27.0 4.6 
480- 2 600 PC-2 4.98 

PC-5 4.71 4.84 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 ;!I 
Concentration Total Pu 

Section Station X t_o-·9 mCi/g Ave. mCi 

0- 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 ll JA..,-(}- 2.4 

480- 2 600 AP-8 2.1 4.'{5 
PC-5 2.6 2.4 4.3 

600- 6 BOO AP-9 . 36 
/ 

AP-10 1.2 ,q] • 7-8-- 2.3 
800-10 280 AP-10 1.2 

I ~'• 7 8 SR-4 .37 2.6 

TOTAL 11.6 
1/ AP-Series Stations Ecology Section 

c. DP-Los Alamos Can!l_on (/1ay, 1968) 
Concentration Total Pu 

Section Station X to ;~ mCi/g Ave. mCi 

0- 1 BOO DPS-1 16.20 
DPS-4 .84 8.5 3.9 

800- 6 600 LAS-3 .65 
LAS-5 .15 40 1.1 

TOTAL 5.0 
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Tab 1 e I I I (con 1 t.) 

G. Lo~er Los Alamos Canyon {Confluence LA-Pueblo To Rio Grande] 
(Nay, 196B) 

Section Station 

Confluence- LAS-6 
4 BOO LAS-B 

4 BOO- 7 200 LAS-B 
LAS-9 

TOTAL 

X 

Concentra-tion 
lO- 9 mC i 1 g Ave . 

.62 o. S"'} 

.34 .4B 

.34 

.24 ·' ~ .29 

To "tal Pu 
mCi 

1.6 

Q_J_ 

2.3 

H. Lower Los Alamos Canyon [Confluence LA-Pueblo to Rio Grande], 
(August, 196B) 

Concentration Total Pu 
Section· Station X lo-9 mCi/g Ave. mCi 

Confluence- LAS-6 .53 
4 BOO LAS-B .02 .2B 1.0 

4 BOO- 7 200 LAS-B .02 
LAS-9 <.01 .01 <.02 

TOTAL :1.0 

I .. Lower Los Alamos Canyon [Conf .2 uence LA-Pueblo to Rio Grande] 
(February, 1970) 

Section Station 

Confluence- LAS-6 
4 BOO LAS-7 

4 BOO- 7 200 LAS-8 
LAS-9 

TOTAL 

J. Mortandad Canyon 

Section Station 

0- 1 460 GS-1 
MCS-3.8 

1 460- 5 100 !1C0-5 
NC0-7 

TOTAL 

Concentration 
x 10-9 mCi/g Ave. 

.860 

.338 

.591 

.364 

.60 

.48 

(February, 1970) 
C8ncentration 

x J2=9 mC i I g Ave . 

87.9 
3.B 
?.B 

.40 

43-9 

45.8 

1.6 

Total Pu 
mCi 

2.0 

1.1 

3.1 

Total Pu 
mCi 

15.8 

2.!7 

18.5 



Table 111 (con't.) 

D. DP-Los Alamos Canr1on (Au~ust;, 196B) 
Concent;ra'tion 

Sec-tion St;at;ion X 10-9 roP /g Ave. 

0- 1 BOO DPS-1 0. 41 
DPS.:.2 1.44 
DPS-3 .91 
DPS-4 .BB 0.91 

1 800- 6 600 LAS-2 .60 
LAS-3 • 37 
LAS-4 .30 
LAS-5 .23 3B 

TOTAL 

E.. DP-Los Alamos Canyon {Februar!l., 1970) 
Concen-tration 

Sec-tion S-tation X 1~ mCi/g Ave. 

0- 1 BOO DPS-1 
DPS-4 

1 BOO- 6 600 LAS-2 
LAS-3 
LAS-4 
LAS-5 

TOTAL 

F. DP-Los Alamos 

Section Sta-tion 

0- 1 BOO DP-5 
DP-6 
DP-7 

1 BOO- 6 600 DP-9 
DP-10 
SR-4 

TOTAL 

1B.4 
1.62 10.1 

.19B 

.156 

.396 

.B4B 0!4 

Can!l.on {October, 1972) 11 

Concentration 
x 10-9 mCi/g Ave. 

0.76 
19 

.93 6.9 

.20 

.30 

. 01 .17 

ll DP Series Ecology Section 

43-10 

Tot;al.Pu 
mCi 

.4 

1.1 

1.5 

Total Pu 
mCi 

4.6 

1.1 

5.7 

Tot;al Pu 
mCi 

3.2 

.5 

3.7 



Table Ill (con·'L) 

K. Mort and ad CanY.on (October, 1972) 
Concentration Total Pu 

Section Station X J0-9 mC i/g Ave . mci . ' I -I 

0- 1 460 1-1-1 223 
M-2 117 
M-3 91 
M-4 48 
M-5 124 
1-1-6 24 
M-7 21 
J.!-8 9.1 82 28.2 

1 460- 5 100 MC0-5 2.8 
M-9 11 6.9 1J,;8 

TOTAL 40.0 
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TABLE IV 
137 

Concentrations and Amounts of Cs in 
Sections of the Canyons 

A. Acid-Pueblo Canyon (October, 1972) 

Concentration 

B. 

Section (m) 

0-480 

480-2600 
2600-6800 
6800-10280 

Total 

Station x 

Ap-1 
Ap-2 
Ap-3 
Ap-4 
Ap-5 
Ap-6 
Ap-7 
Ap-8 
Ap-9 
Ap-10 

DP-Los Alamos Canyon 

lo- 9 mCi/g Avg. 

0.53 
0.05 
1.5 
0,74 

14 
1.1 
1. 5 2. 8 
1.1 1.1 
0.31 0.31 
0.20 0,20 

(October, 1972) 

Concentration 

Section (m) Station X lo-9 mCi/g Avg. 

0-1800 m-1 1654 
m-2 187 
m-3 5.9 
m-4 49 
m-5 24 33· 
m-6 15 
m-7 51 284 

1800-6600 m-9 13 
m-10 3.6 8.3 

137 
Total Cs 

(mCi) 

0,48 
2,0 
0,92 
0,66 

4.1 

137 
Total Cs 

(mCi) 

1 3-0 

24 

Total 154 

C. Lower Los Alamos Canyon (October, 1972) 

Concentration 
Section (m) Station x lo-9 mCi/g Avg. 

Confluence-
4800 

4800-7200 

Total 

m-10 

m-11 

0.20 

1.6 0.9 

43-12 

137 Total Cs 
(mCi) 

1.1 

9.1 

10.2 



Table IV (con't) 

D. Mortandad Canyon (October, 1972) 

Concentration 
Section (m) Station x 10- 9 mCi/g Avg. 
--~~~~~~--~~~~-----

137 
Total Cs 

(mCi) 

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 90 696 240 

1460-5100 m-9 91 
m-10 0.6 46 79 

Total 319 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO l\7544 

TO: LaMar Johnson DATE: December 3, 1974 

Pu Inventory 

Acid-Pueblo Canyon 

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 

0-480 4.6 25 2.4 

480-2600 8.7 48 4.3 

2600-6800 2.3 13 2.3 

6800-10280 2. 5 14 2.6 

Total 18.1 100 11.0 

Calculations based on Feb. 1970 samples 

about 18.1 mCi remain in the 10280 m section 

channel downstream from the waste-outfall. 

resents about 11% of the estimated input of 

% Total 

21 

37 

20 

22 

100 

indicate that 

of stream 

This value rep-

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 13% 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 102MU 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. 
The ratio of 239 -

241
Pu; 238 Pu in Acid-Pueblo Canyon sedi-

ments averaged 17, reflecting 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 87544 

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 of TA~45 and, 

2. 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. Christenson 

lead us to believe that a very small amount of the rubble 

actually came from the canyon, per se. This contention is 

further substantiated by the physical appearance of the 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 chisel marks are visible in the Tuffe. Most of 

the material which was removed from 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. The 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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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) measur~d 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 the 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. -rhe 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 \ 
eqtA6.. T I C>l"' 

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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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 runo±t ' events in the Acid

Pueblo watershed reach the Rio Grande each year. Regardless 

of the validity of the assumptions, the exercise demonstrate? 

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 1vould 

approach background levels (0.82 mCi over the 10280 m segment) by 1988. 
Pu concentrations in Acid-Pueblo sediments above the ·waste outfall 

in 1972, averaged 0.1 pCi/g in 5 samples. 

DP-Los Alamos Canyon 

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 storm 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 was about 70% of the inventory. The stream 
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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 

(tmvnsi te) lvhich drain into DP canyon. Losses from the lower 

section (1800-6600 m) apparently equaled gains since the inven

tory remained relatively constant. 

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 occtirring 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 (May 1968 inventory) 

+ 3.2 mCi (additions during 

1968-1969)--5.7 mCi (February 
1970 inventory) 

= 2. 5 mCi .I o ,- 1.1..b-,"Y"! C..Z / lj ea.K 

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, 1970 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 of 1.8 mCi/year. 
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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. 5, upper curve), analogous 

to the presentation in Fig. 4, yields the predicted inventory 

(lower .curve, Fig. 5) qased on a 23 % annual loss. 

Purtymun's estimate of the inventory in October, 1972 

was 3. 7 mCi, \1hich 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.J o.ssuming that wastes continue to be releqsed 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 average ratio of 
239

Pu/ 238Pu in DP-Los Alamos sedi

ments \vas 5. 2. The ratio in effluent from TA-·21 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-
w ~ -\-h 6...z.p ~ 

elide has mixedAthtoughout 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 ~ears. The 
1 Y) Lo ...._,.,. ,- hO? VI le-m(!S ('~, '1 OY'\ vY\ 

inventory estimates and relative distribution ot PuA_ 1968 
b~\o.w'b 

and 1970 appear 
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Segment (m) May 
1968 

0-4800 1.6 
4800-7200 0.7 

Total 2.3 

It is apparent 

Total Pu (mCi) 
!!: 0 Aug. % 

Total 1968 Total 

62 1.0 "'9 8 
38 < .02 "' 2 

JOQ) 'Vl.O 
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Feb. % 
1970 Total 

2.0 65 
1.1 35 

3.1 IDD 

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 f968 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 the 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 method 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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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 lo·wer Los Alamos 

Canyon averaged 29, which more nearly corresponds to the high 
239Pu/ 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. owns the land in Mortandad Canyon to about 5100 

m below the TA-50 waste outfail. 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, hmvever, 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 

belmv: Total Pu (mCi) 
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 

through 1972. 

mCi, which compares with an input of 41.5 mCi 

The 21.8 mCi increase in Pu from 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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two sections may be indicative of relocation 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 (Hakanson, 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 

lower reaches of the canyon (i.e. )1200 m post-outfall) broaden 

and arc 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. Ho~~v.;c_:; 

the development and construction at TA-35 and TA-55 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; 238 Pu 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 rn. The lower portion, from about 1200-

3500 m, flows water periodically during summer storm runoff 

events. 

Cesium-137 Inventory 

Acid-Pueblo Canyon 

The cesium-137 inventory for the four segments of Acid-
~ b e.\ o\,..0 .. 

Pueblo Lanyon appears 
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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 background levels of Cs. Thus, the amount of Cs released 

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 

with an estimated Pu inventory of 11.6 mCi. The highest per-
137 centage of both Cs 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 follows: 

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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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 .post-outfall sediment sam

p~es 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, 

there 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 

% 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. 

Mortandad Canyon 

Th 13 7 C · . M d d C 51 0 0 t e s 1nventory 1n ortan a anyon to m pos -

outfall is presented on the following page: 
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137 
Cs In Mortandad Canyon (Oct, 1972) 

Segment (rn) Total 137cs (rnCi) 

0-1460 

1460-5100 

Total 

240 

79 

319 

% Total 

75 

25 

100 

The 137cs inventory of 319 rnCi for Mortandad Canyon was 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 was 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 rn 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 rn segment. The 

coring device used to collect sediment in 1972, reached into the 

profile a maximum of 30 ern. The runoff water which soaks into 
1~>7 

the alluvium in this segment may carry the · Cs to depths ex-

ceeding the 30 ern limit of the sampler. The other possible 

location for the 137 cs is that at some time during the past, the 
137 

stream channel over flowed and carried much of the 'Cs 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 pos:-outfall 
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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 
137

cs 

in all the canyons as of 1972. 

Canyon 

Acid-Pueblo 
DP-Los Alamos 
Lower Los Alamos 
Mortandad 

Total 

Total Pu 
(mCi) 

11.6 
3.7 
3.1* 

40 

58.4 

* Based on February 1970 samples 

Total 137cs 
(mCi) 

4.1 
154 

10.2 
319 

487.3 

The amount of Pu and 137 Cs associated l'lith 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 

definitely 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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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 23% 

(DP-Los Alamos) were estimated for the two upper sections of 

the canyon system, whereas, a 53% 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. 
137 The amounts of Cs present in the canyons in 1972 were 

about 10 times greater than the Pu. A considerable amount of 
137cs is believed unaccounted for by the inventory estimate in 

Mortandad Canyon. 
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IN llEPLY 

llEPEil TO: H8-74-265 

Frank Trainer 
U.S.G.S.-WRD 

uNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W -7 405-ENG-36) 

P. 0. Box 1663 

Los Alamos, New Mexico 87544 

December 10, 

P.O. Box 4369 
Albuquerque, New Mexico 87106 

Dear Frank: 

1974 

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 ]Jg/1 

Near Jemez Sprs. 6.6 + . 5 23.2 + 1.5 . 9 
Near Battleship Rock l. 4 + . 3 40,2 + 1.6 1.7 
Near Porter 0.3 + . 2 8.9 + l. 5 . l -
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, 

11#-
Bill Purtymun 
Group H-8 
Environmental Studies 

AN EQUAL OPPORTUNITY EMPLOYER 



OFFICE MEMORANDUM 
TO Jim Owens, H-8 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 67S44 

DATE: November 12, 1974 

TIIRU Stewart M. Lombard, H-8 1/11 ~ 
W. D. Purtymun, H-8 T,L./1?. FROM 

SUBJECT FLUOROHETER 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 ar~ 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 #1 
Soda Dam 
Test Well #1 
L. S. Spring 
Jemez Springs 
Test Well #1 
L. S. Spring 
Test Well #1 
L. S. Spring 
Test Well #1 
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 
5-28-7'4 
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 #1 
L. S. Spring 
Soda Dam 
Jemez Springs 
L. S. Springs 
Soda Dam 
Jemez Springs 
Test Hole #1 
L. S. Spring 
Soda Dam 
Jemez Springs 
Test Well #1 
L. S. Spring 
Soda Dam 
Jemez Springs 



TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

Ed Williams, Q-23 

Wm. D. Purtyrnun~ 

.OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: March 3, 1975 

MOISTURE AND DENSITY LOGGING OF BASALT HOLE 

HS-75-76 

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 50ft 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 

!I Moisture Content (Percent by Volume) 
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Table II Density (Gamma Log) !I 
Depth Depth ( cont'dl 

(f!) 10-25-74 2-19-75 (ft) 2-19-75 

l 153 39 i60 
2 157 40 155 
3 158 41 168 
4 155 42 1 so 
5 158 44 149 
6 155 46 151 
7 156 48 151 
8 157 so 152 
9 159 52 154 

10 155 53 l57 
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 (1bs per cubic ft) 
Note: Calibration based ona specific gravity of 2.6; 

10-25-74 Log Adjusted for 2.6 sp. g. 
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TO 

FROM 

SUBJECT 

SYMBOL 

Mail Stop 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87S44 -

OFFICE MEMORANDUM 

Ed Williams, Q-23, ms-57~ DATE: September 19, 1975 

W. D. Purtymun, H-8 'l'rV 
ANTICIPATED GEOLOGIC SECTION AT TA-56 

H8-75-308 

: 522 

Approximate Elevation of Site; 1890 m 

Geologic Section 

Basaltic rocks of Chino Mesa 
Unit 2 
Unit l 

Santa Fe Group 
Totavi Lentil 
Tesuque Formation 

Lithologic Description 

Unit 2 

Thickness 

(m) 

lOS 
70 

15 
>600 

Depth 

(m) 

105 
175 

190 
>790 

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 magnetite. 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 phenocrysts 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 bet\veen the ba
salt flows. 

4f1-1 



TO: Ed Williams -2-

Totavi Lentil 

tuS-'"'ATAt'f~f:'m~'t:JI;tmH'J!; l"''"t'Tr"'''' . 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87344 

DATE:Septernber 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 CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87S44 

OFFICE MEMORANDUM 
DATE: September 19, 1975 

SUBJECT STOCKPILE AND STAGING AREA FOR PROPOSED k~SER BUILDING, TA-35 

SYMBOL H8-7 5-3 07 

Nail 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 87544 

OFFICE MEMORANDUM 
File - Mail Stop 490 DATE: October 3, 1975 

William D. Purtyrnun, H- 8}'Vetp' 

DESIGNATION OF SAM.PLING STATIONS, JEMEZ AREA (GTE) 

H8-75-349 

Designation 

u 
v 
F (U + V) 

N 

J 

s 
Q 
R 

T 

JF-1 

JF-5 

31 

4 

27 
JS-2 and JS-3 

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 Rio 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 

JS-4 and JS-5 Jemez WS, FS Office 

1NDP:pb 

CY: Howard Adams, H-7 ms 518 

Alan Stoker, H-8 ms 490 

Max Maes, H-8 ms 522 
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TO 

FROM 

SUBJECT 

SYMBOL 

Mail Stop 

OFFICE MEMORANDUM 
John Alquist, H-8 MS 490 

W. D. Purtyrnun·, H-8 

LOGS OF TEST HOLES AT TA-l 

H8-75-404 

522 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: November 7, 1975 

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 

Ho1eA/ 
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 F~ll 0 9 

Tuff 9 30 

DRD-8E_/ 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-lo.!?./ 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 concrete at 6', hole abandon, 

out of line 

DRD-14A Fill 0 10 

Tuff 10 30 

DRD-15 Fil~ 0 7 

'ruff 7 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 
49-3 

0 7 

Tuff 7 30 



LOG OF TEST HOLES AT TA-l 

November 6, 1975 

(Continued) 

Depth (ft) 
Hole ~ 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 

~/Split-spoon, Drive hammer 
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TO 

FROM 

SUBJECT : 

SYMBOL 

Mail Stop 

OFFICE MEMORANDUM 

John Ahlquist, H-8 MS 490 

,_v0Y 
W. D. Ptrrtynnto., H-8 /"~ 

LOGS OF TEST HOLES AT TA-l, November 12, 1975 

HB-75-447 
522 

Hole I.og 

DRD-26 Fill 
Tuff, light brown 
Tuff, weathered, clay 
Tuff, brown, weathered 

DRD-27 Fill 
Tuff, light grey 
Tuff, weathered 

LOS At..AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CAL.IFOANIA 

L.OS AL.AMOS, NEW MEXICO 87541 

DATE:November 12, 1975 

Depth (ft) 
From To 

0 9 
9 14 

14 22 
22 30 

0 9 
9 12 

12 28 

Poor cutting return from 12 to 23', 

DRD-28 

DRD-29 

DRD-30 

DRD-31 

DRD-32 

No returns below 23' 

Fill 
Tuff, grey, weathered 

Fill 
Tuff, weathered 

Fill 
Tuff, grey, some weathering 

Fill 
Concrete at 6 to 7' , hole abandon 

Fill 
Tuff, grey 
8-inch pipe at 6' 

50-I 

0 
9 

0 

9 

0 
10 

0 

0 

11 

9 
30 

9 

30 

10 
30 

10 

11 
30 



LOS ALAMOS SC:!::-"~T:r-:c LA:;)ORATORY 
UNIVERSITY OP' CALII"ORNIA 

'.OS ALAMOS. NEW MEXICO 117544 

TO: Jolm Ahlquist -2- DATE: November 12, 1975 

Depth (ft) 
l-ble Log From To 

DRD-33 Fill 0 4 

Tuff, 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 

Tuff, 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 5 28 

DRD-38 Fill 0 6 

Tuff, light grey 6 28 

DRD-39 Fill 0 7 

Tuff, light grey 7 28 

DRD-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 Log 

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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LV::> ,..._,..,.,.rV::> ::> ..... IC.NIIr"l\.. LAtsUI"(AJUI'CT 
UP.IIVERSITY 01' CALII'ORNIA 

LOS ALAMOS. NEW ME.XICO 871144 

DATE: November 12, 1975 

Depth (ft) 

From To 

0 8 

8 12.5 

0 8 

8· 12.5 



TO 

FROM 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, 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 

H8-75-448 

Hole Loa 

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 
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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 AL.AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

OS ALAMOS. NEW MEXICO 87544 

DATE: November 24, 1975 

Depth (ft) 
From To 

0 6 
Tuff, dark grey, \v-ea thered 6 12 
Tuff, light grey 12 18 

Fill 0 4 
Tuff, dark brown, 
weathered, wet 4 15 

Tuff, light grey 15 18 

Fill 0 6 
Tuff, dark brown, 

\vea 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 LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87944 

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, broHn, some weather-

ing 18 28 

Concrete ~ 9 ft 
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TO: John Ahlquist -4-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.OS ALAMOS. NEW MEXICO 87lS44 

DATE: November 24, 1975 

Note: Log of holes DRD-1 through DRD-25 reported 
HS-75-404; Holes DRD-26 through DRD-43 reported 
HS-75-447. 

WDP:pb 
CY: LaMar Johnson, H-8 Group Leader, MS 490 

Alan Stoker, H-8 MS 490 
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TO 

FROM 

SUBJECT : 

SYMBOL : 

OFFICE MEMORANDUM 
John Ahlquist, H-8 ms 490 

' ,. ' ~ ~ William D. Purtymun, H-8 .~ ·~~
/ J t,· 

LOGS OF HOLES AT TA-l, November 25, 1975 

H8-75-451 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALl FORNI A 

LOS ALAMOS, NEW MEXICO 87544 

'oATE: November 26, 1975 

Mail Stop: 522 

Hole 

DRD-63 

DRD-64 

DRD-65 

DRD-66 

DRD-67 

Log 

Fill 
Tuff, grey 
Gravel or Concrete 

8 to 10 ft 

Fill 
Tuff, brown, weathered 
Tuff, grey 

Fill 
Tuff, grey 
Concrete 10-11 ft 

Fill 
Tuff, grey, weathered 
Tuff, brown, weathered 

Fill 
Tuff, grey some weathering 

Depth (ft) 
From To 

0 

10 

0 

9 

15 

0 

11 

0 

9 

16 

0 

10 

10 
18 

9 

15 
18 

11 
18 

9 

16 
18 

10 
18 

Preceeding logs reported in Memos H8-75-404, H8-75-447, 
and H8-75-448. 

WDP:pb 
CY: LaMar Johnson, H-8 ms 490 

Alan Stoker, H-8 ms 490 
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OFFICE MEMORANDUM 
TO John Ahlquist, H-8 

FROM W. D. Purtymun, H-8 

SUBJECT LOGS OF HOLES AT TA-l, December 12, 1975 

SYMBOL H8-75-457 

LC'S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

DATE: December 16, 1975 

---· . i ....... . ----- -- --------

~-iail Stop: 490 

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 
UNIVERSITY OF CALIFORNIA. 

LOS ALAMOS, NEW MEXICO 87544 

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 



JN REPLY 

Rl.l'ER TO: 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CoNTRACT W-7405-zNo-36) 
P. 0. Box 1663 

Loa Alamoe, New Mexico 8754+ 

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 

Log 

Bandel~er Tuff 
Abiquiu Tuff 
Abo Formation 

Thickness {ft) 

30 

Length of 4.5 in - OD Casing: 578 ft 
Water levels - 1972, 490 ft1 1975, 485 ft 

125 
335 

Depth (ft) 

30 
155 
590 

Water in Hole A occurs within the fine sediments of the Abo Formation. 
The drilling contractor who set the casing does not believe the well 
capable of yielding enough water for a stock well. 

Test Hole B 
Location - NE 1/4, NW 1/4, NE 1/4, Sec 31, T20N, R3E 
Elevation - 8625 ft 

!e:L 
Bandelier Tuff 
Tschicoma Formation 
Abo Formation 

Thickness (ft) 

380 

Length of 4.5 in - OD casing: 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 Abo1 however, the aquifer 
extends up into the lower part of the Tschicoma Formation. The 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87344 

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 Tschicorna 
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 

Log Thickness 

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 

(ft) Denta 

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. 

( ft) 

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 ft7 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. 

Note: The test holes were drilled for heat flow measurements. The 
4.5 in. OD 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. 
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TO: Charles Shields -3-

LOS .~.LAMOS SC!ENT!!'"IC LABORATORY 
UNIVERSITY OF CALIFORNIA 

l.OS ALAMOS, NEW MEXICO 871544 

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 Tschicorna 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. The 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, 

~it 
~ 

W. D. Purtymun 
Group H .. a 
Environmental Studies 
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TO 

FROM 

SUBJECT 

SYMBOL 

Mail Stop 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
John Ahlquist, H~8 DATE: January 5, 1976 

w. D. Purtymun, H-8V~ 

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-l 

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 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

OS ALAMOS, NEW MEXICO 87544 

-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-llO 

DRD-110A 

DRD-111 

DRD-112 

-3-

Log 

Fill 

Tuff, 

Fill 

Tuff, 

Tuff, 

Fill 

Tuff, 

Tuff, 

Tuff, 

Fill 

Tuff, 

Tuff, 

Fill 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

OS ALAMOS, NEW MEXICO 871544 

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 Stokerr H-a, MS 490 



TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

LaMar Johnson, H-8 Group Leader, MS 490 

W. D. Purtymun, H-8 ~;;Bf 

SEEPAGE PITS DP-East (TA-21-DPE-164) 

HS-6-76 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV~RSITY OF CALl FORNI A 

LOS ALAMOS, NEW MEXICO 07544 

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 227 Ac and an unknown amount of 
:::' 0 Po 1°!1 l'):;'L .,-,,d ~19·')·-; nn Dac·,nher '3 1 ll 7 c; \"l 4L"'r .c.-..,~~ - c v- '-'-.. 0 :__. • ~ l ~ c. .. J .L c ' -'- ~ , v \ c ~ -'- ~ '-"" Cl. 

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 fencPd 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. 

56-1 



TO: LaNar Johnson -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

S ALAMOS. NEW MEXICO 87!144 

DATE:January 7, 1976 

The survey indicates that there is low-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 Gunderson, H-8 MS 490 
Jerry Buchholz, H-7 MS 518 

56-2 



t .. 
.c. 
~ 

Location 

1 

1 

2 

3 

4 

5 

6 

3 Acid Leach 

Location 

A 

B 

c 
D 
E 

f\1 
~ 
~ ... . -

,_ --I /..-_. ._ 
~.,")'-- . --..!:( I r>/l I 

t_S-~ ~-2.. I I ...... t.- __ , L 
?J 
}'~ 

~'$~.'/ 

Group H-7 Analyses (12-12-75) 

Group 

Description 

Soil 0 - 2" (East Pit) 
Soil 2 - 4" (East Pit) 
Muck Surface (ltest Pit) 
Soil Surface (Outside Fence) 
Soil Surface (Drain 2) 

Water (West Pit) 

Water {Drain Z) 

H-a Soil Analvses {12-22-75) 

Descriotion 

Surface (Drain 1) 

Surface (Same H-7 Loc. 4) 
Surface (Same ~-7 Loc. 3) 

Surface (Composite Road) 
Surf:tce (Slo?~) 

Direct counting ZnS alpha detection system 

A 5'~>, I ~~"I~ 
tl W.atcJ- ;;._,It-

,_ 
.... -S,.,l' P._ -,.. 

,'f I 

4' I - -.._] 

Gross Aloha~/ 

7S60 d/m/g 

730 d/rn/g 
1990 d/m/g 

12.5 d/m/g 
7. 4 d/rn/g 

40 d/m/9. 

148 d/m/ 9. 

Gross Al£ha!?f 

<44 d/r:t/g 
121) d/m/g 
<44 d/m/g 
<44 d/r../g 
<.t.! ~/r71/g 

~ 

~ 

Figure 1 Location of sampling stations and table of results. 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

~ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALl FORNI A 

L.OS ALAMOS, NEW MEXICO 87544 

John Ahlquist, H-8 MS 490 DATE: February 3, 1976 

W. D. Purtymun, H- 8~lfif 

LOGS OF HOLES AT TA-l 

H8-76-45 

Hole 

TU-RD-1 

TU-RD-2 

TU-RD-2A 

TU-RD-2B 

TU-RD-3 

TU-RD-4 

TU-RD-S 

TU-RD-6 

copy 

Depth 

.!:Q.g_ From 

Fill 0 

Tuff, brown, 
weathered 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 

(ft) 

To 

18 

28 

6 

8 

16 

16 
27 

9 
27 

15 
27 

12 
17 
24 

4 
12 



To:John Ahlquist -2-

Hole !:QL 

TU-RD-7 Fill 
Tuff, 

TU-RD-8 Fill 
Tuff, 

some 

TU-RD-9 Fill 
Tuff, 

Note: 

LO"' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

'LOS ALAMOS, NEW MEXICO 87!144 

DATE:February 3, 1976 

Depth (ft) 
From To 

0 5 
brown, weathered 5 13 

0 4 
dark gray, 
brown weathering 4 13 

0 5 
gray 5 13 

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) 
Hole ~ 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 

57-2 



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 
Tuff, reddish brown 

WDP:pb 
CY: LaMar Johnson, H-8 MS 490 

Alan Stoker, H-8 MS 490 
57-3 

Loc· ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 871544 

DATE:February 3, 1976 

Depth (ft) 
From To 

0 7 

? 18 

0 8 

8 13 
1 :) 18 

0 2 
2 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 
8 18 



TO 

FROM 

SUBJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALl FORNI A 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
File 

I' .. J~).~-
t.~l-" W. D. Purtyrnun, H-8 -- rJ· 

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 50 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 devitrified 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 29 ft or about 69%. 
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TO: FILE 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

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 shm.,ring 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 
area of principal interest. 

Core recovery in the interflow zone at the base of Unit 2A 
and non-to""'fifderately 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 

OFFICE MEMORANDUM 
Al Blair, Q-DO MS 570 . 
Alan Stoker ./and LaMar Johnli'L, H-8 

lt.~: ~1 
"','t.J 

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

W. D. Purtymtiri/•H-8 

' "'S ALAMOS SC!ENTIF!C LABORA.TORV 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 875~ 

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 re~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 volTh~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 with 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 
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TO 

LOS ALAMOS SCIENTifIC LABOR A TORY 
UNIVERSITY OF CALIFORNIA 

L.OS ALAMOS. NEW MEXICO 87!544 

OFFICE MEMORANDUM 

Alan K. Stoker, H-8 DATE: May 19, 1976 

..... 
FROM WI. D. Purtymun, H-8'/tf' 

SUBJECT USE OF IODINE 131 AT TA-57 

SYMBOL H8-76-253 

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 ana 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. 

Most 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 Sf~rings 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 ot· 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-MS). 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
missibility of the fractures were extremely low, ranging from 2.2 to 4.4 
gpd/ft. 

60-1 



TO: Alan K. Stoker -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

DATE: May 19, 1976 

I.t 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 

FROM 

SUBJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 8754-t 

OFFICE MEMORANDUM 
LaMar Johnson, H-8 Group Leader MS 490 DATE: May 27, 1976 

T. C. Gunderson, ~W· D. Purtymun, and T. E. Hakanson~ 

RESPONSE TO MEMO #H7-76-LAE-229 

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 indirectly. 
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 Hhat 
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 thar: 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 environmentRl 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 H7-76-LAE-229. 

We-question the use of solar evaporation ponds under 
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TO: LaMar Johnson -2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO ens.c.c 

DATE: May 27, 1976 

any conditions without supportive data justifying their 
feasibility and advantages over other, potentially more 
desirable systems. The implication from Emelity 1 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 assumption 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 
~ 0 Sr and 200 rnCi 137 Cs 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 impoundmelits 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 wiih M. A. Thomp~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 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!144 

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 may 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 about· 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 avu.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. Reduction 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 
releas~ criterion. 

One lesson of TA-l is that long term planning is 
absolutely essential to avoid problems in the future. 

mi:pn 
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TO 

THRU 

FROM 

SUBJECT 

SYMBOL 

REF 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 67544 

OFFICE MEMORANDUM 
J. R. Buchholz, H-7 DATE: 

L. J. Johnso~ /t l t' • • ' •. ~. 

w. D. Purtymuii,' ''A. K. Stoker/!/'.' 

DISPOSAL OF WASTE SULFURIC ACID FROM CHC-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 \vould 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 \vith sand 
or gravel, etc.) and actual testing of the shaft by release of acid 
we would leave to H-7 and CNC-4. 

After starting disposal of acid, H-8 would monitor for the 
movement of fluids in the tuff from the shaft. H-7 and CNC-4 would 
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 ALAMOS 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 Bill Dunne, H-7 

LOr .AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
DATE. October 28, 1976 

THRU Alan Stpker, H-8 

FROM W. D. Purtymun, H-~~~ 

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 com
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 Permeability 

Tuff Range (%) ( 9: pd/ s t 2 ) .a~· 

Welded 15-35 <0.01 - 0.10 

Moderately Welded 30-55 .OS - 5.0 

Non-~\Telded 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 CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

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 "air-lock" which also decreases the permeability. 
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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Structure 
No. 

TA-8-21~ 

TA-8-22cal 

TA-15-183 

TA-16-222 

TA-16-260 

TA-16-280 

TA-16-430 

Probably 
Tuff Unit 

Present 

Welded 

Mod. Welded 

II II 

II II 

II II 

II II 

Approximate 
(gpd)Flow 

1500 

3000 

700 

4500 

9000 

Estimated 
Permeability 

gpd/ft2 

0.05 

1.0 

1.0 

1.0 

1.0 

1.0 

Estimated 
surface area 

(ft2) 

30,000 

3,000 

700 

4,500 

9,000 

5,000 

Contaminant 

Photo proc. 

Cooling, photo proc. 

Photo rinse 

Mixed HE; Cooling water 

H.E. Machining, CooliL~, 
Wash 

H.E. Wash 

H.E. Machining, Cooling 

w TA-22-52 Welded (?) 

5000 

48ool21 .05 96,000 Photo, FeCl2 -Organic 
Solvents 

TA-9-219J 

TA-9-40~ 

TA-36-1 

TA-33-86 

Welded 

Welded 

Mod. Welded 

Mod. Welded 

? 

? 

? 

15 OOQ] 

.05 H.E. Wash, (?) 

.05 H. E. Wash, (?) 

1.0 Photo proc. 

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. 
Q ~ 
Est ~1 gpm 



OFFICE MEMORANDUM 
TO : R. L. Henning, ENG-2, MS 984 

Ll1S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

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 : H8-76-473 

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 
Jjenetrate.d by the test holes was uniform over the area. Weath2ring 
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 10 3 

lb/sq ft for compacted soil or fill and 12 x 10 3 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~ of 5 and 10ft with N = 50 had a D that ranged 1 
to 6 inches (note: "N 11 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 11 011 inches using 
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 10 3 

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, 
~oderately 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 igneous rocks 
(probably less than 2-in diarnd at various depths in 
the tuff. 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MIEXICO 87!544 

Telephone Ext: 
OFFICE MEMORANDUM 

FILE 

W. D. Prutymun, H-8 ,;..]16t' 

Log of Test Hole TA-45 

H8-77-217 
522 

Hole C-7 Fi 11 
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 Fi 11 
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 
H8-77-217 

Hole SP-2B Fi 11 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. EB Fill 0 3 
Tuff 3 8 

Hole Cor. D Fill 0 4 
Tuff 4 9.5 

Hole HB-1 Fill 0 3 
Tuff 3 8 

Hole Cor C Fill 0 4 
Tuff 4 12 

Hole SB-1 Fill 0 4 
Tuff 4 12 

Hole SP-1 Fill 0 7 
Tuff 7 12 

Hole Cor. B Fi 11 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 

FROM 

SUBJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8754-ot 

OFFICE MEMORANDUM 
M. Dean Keller, Eng. 1 MS 624 DATE: November 3, 1977 

/LwP c;. 
W. D. Purtymu~ and Ed Sagan 

Test Borings East of TA-48 

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 12ft.; 22 to 24ft.; 
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 42ft. drilling break. 

Unit 3 is a moderately welded ashflow unit. The tuff can be 
described as a compentent rock although no penetra,tion 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 
(ft.) 
0-7 
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 

66-1 

(p/o by weight) 
TH-5 
7:7 

9.2 
9.3 
9.6 
7.9 
7 ·r • j 

8.0 
7.3 
8.6 
7.3 



TO: M. Dean Keller, Eng. 1 MS 624 

The following table presents a log 
of the test holes. The holes were completed 
depth of 52 ft. 

Test 
Hole Description 
TH-1 Fill and weathered 

soil and tuff 
wet 

TH-2 Fill and we a the red 
soil and tuff 

TH-3 Fi 11 and weathered 
soil and tuff, 
some g~vel near 
surface 

TH-4 Weathered soi 1 
and tuff 

TH-5 Weathered soil 
and tuff 

WDP&ES:pdb 

cc: John Balagna CNC-11 
Dave Kirby Eng-9 

Enc. 

From 
.llil 

0 

0 

0 

0 

0 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 871544 

DATE: November 3, 1977 

of the upper sections 
in the tuff at a 

To Thickness 
1ill_ {St) 

7 7 

4 4 

3 3 

1 1 

3 3 



TH-t 
0 

-(/'I•) 

0 

o rH-4-

T H-~ 
0 
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TO 

FROM 

SUBJECT · 

SYMBOL : 

OFFICE MEMORANDUM 
Joe Repa, Eng-2, MS-M984 

,.,_rf( 6'1 
W. D. Purtymu~-and Ed Sagan 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: November 16, 1977 

TEST ~RINGS 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 10 3 to 12 X 10 3 lbs/sq. ft. 
Compacted soil and fill derived from the tuff generally have design 
recommendation for bearing pressures of about 5 X 103 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 HOLES 
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 i ght gray 0 17 

Hole 6 
Fill or Soil 0 2 
Tuff, light gray 2 17 

Hole 7 (17' 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 i ght brown 14 17 
Tuff, light gray 17 32 

Hole 9 
Fill 0 1 
Tuff, light pink, weathered l 10 
Tuff, 1 i ght brown 10 12 
Tuff, light brown, drilling 

break, soft 12 17 
Tuff, light gray 17 32 

Hole 10 
Fi 11 0 6 
Tuff, weathered 6 7 
Tuff, light gray 7 22 

Hale 11 {12' dia:t 25' west of hole 6) 
Tuff, 1 i ght 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~ 

9 6.621 

10 8.5~ 

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~ 3.9 2.9 

5.7Y 5.0 3.3 

5.3 4.9 3.4 

~Soil, fill, or weathered tuff 

67-3 

22-27 27-32 

1.9 0.9 

3.5 3.3 



TO 

FROM 

SUBJECT 

SYMBOL 

OffiCE fAEMORANDUM 
Alan Stoker 

W. D. Purtymun~~_., 

LOS ALAMOS SCIENTIFIC L/,t:;Of· C)RY 

UNIVERSITY OF CALl FOR"': 

LOS ALAMOS. NEW MEXICO b~ ·" 

DATE: December 28, E·-7 

ROCKFALLS AT PROPOSED LOCATION FOR NEW TRITIUM HANDING FACILITY 
AT TA-41 
H8-77-87l 

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 Hember. 
There is a small break in the north canyon wall ~orrning 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. 1be 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 carne down t:he 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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TC .!\.lan Stoker 

LOS ALAMOS SCIENTIFIC LABORATCRY 
UNIVERSITY OF C~LIFORNIA 

LOS ALAMOS NEW MEXICO 67544 

DATE: December 28, 1977 

cemented 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. 
The 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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200 

160 

120 

80 

40 

0 

0 40 

Break in 
Slope 

80 120 160 

Horizontal Distance in Ft. 

Highly 
Jointed 
Cliffs 

200 

Profile of Northwest Trending Spur above Proposed Building 
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" R El'l. \ 
REFER TO: 

\L\11. STOP: 

liNIVERSIT\' OF CALIFORNIA 
LOS ALUIOS SCIENTIFIC LABORATORY 

iCOYfRACT W-7405-ENG-361 

P.O. BOX 1663 

LOS ALA\lOS, NEW \tEXICO 87545 

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, 

W. D. Purtymun 

An Affirmative Action/Equal Opportunity Employer 
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Date 
(1978) 

Test 1 

-1 Lapse rime 
Hour I (Hi ) 

---il-18 _jii~is +- 0 

60 
60 

120 

Cumu14Hve--~ Produ1tion -~~t;;--
Tim<t (Gal.) I (gpm) 

!Minll · · -~ 

0 

I 
__ J I ·----t·-

0 

·: Wate;-~v~l 
1 

,--r--1 ! (Meas l ft) _ i _ __ _ 
1 

Rem,rks __ 

______ j_ - --1--- j - --- j 
Pump on 

_I 

_ _j ----+--+---+---
12:15 
13:15 
15:15 

11~i.9 1 o~:~~ 
13:00 
13:50 

1.:;20 --1 10:00 

1-21 09:25 

1-23 10:00 

10i25 
12:40 

---t---

--$ 
__ N 

13:00 
13:15 

13:30 
i4:00 

r--- 14:25 
14:40 

14:55 
15:00 

15:15 

1-25 I 12:oo 

!Test 2, ·SO 

- ~- --

. 
-------

-- ~----

1._~~~+--
225 

-- 275 

i.,260 

1, 225 

2,9l5 

25 

135 

180 
15 

---
15 

' 
43.6 
43.7 
43.7 

60 
120 

2,618,. 
2,620 

! l 
240 , I 5.239 

1.320: ,47,558: : 44.0. 

1,545 i--- 9,-350 i---~- 41.6 I 

1, 595 I - I -
2,805 55,~oo I 43.9 · I - l 
4,210 I 61,200 43.6: 

7,125 27,100 43.61----
7 150 - - -. - i 

, f 
7,285 

7,305 
7,320 

7,335 

7,860 
-I 

30 

-4~~ 1. 
---+--- ·-

;.--t----t--7, 36 5 

25 ---
15 ---·- ·+-----· 
15 

5 

7,390 
7,405 

I -~---

I l 

j __ tJJ_l_L 
1365.4~ 
I 

----1---

HaxiDi~ orawcrotm_~~2-lft 
365.36 

365.33 

Specific Capacf~Y 

Pump o~f _ -~-137 gp+!~~-~-aw_d_o_wrt----+---+---
Re~vef _ ~± __ 365.18l=-==~~~==1;~~~~~~~~==l======f====~t=====t===== 365.41 n 

365.26 

-f---365.23_,--3----.--
365.16 ---- --; 

365.38 -. 

-----·------+---1----+---+---

=~=l I I I 
"' 

7,420 1 I _ 
7,4251 --- · -iu!!t I -l- _ j365.22 

I I H I I 7,440 -- u - -I --- - ~~~22 
----·----·-----· &-------- ·-· 

TOTAL 118,837 I Av. I 43.7 
I 

365. 321 I n I I Static J~~~rlrne on I I 2,~95_1 _____ jl0,015 

----------
366.66 1 S~a_t:~ ~~ ~~!~.!I.I!_C:!~~~.::e __ --+---lf----25 113. r~- -~~:~~- --+---·--+------+----~~----~ 
366.67 ' " 

- I ·-- I 14:08 

14:15 

14:25 

14.32 ==l 114:37 -
-- ----·· 14:50 

15:05 

15:07 

15:20 

~ No change in airpressure during test 1 on contineous recorder 
"iJ Volume of water pwrpd during recovery and between the two tests. 

367.76 
367.35 

366.87 

366.76 
366.80 

366.76 

366.67 

-----+--- f-----+----+---
----

---1---t----

-----·- if ·---~-----·-

Pump O~f 

Recoverht 

Drawdot after! ~5 min !of__ _ -~ 
pumpin 0.20 f~. _ Sp1ific __ ~pacJ.ty" 

-_:_· .. _:"·J .. '" f::_ !-~---
Note: Water level reported on completion July 1976, 365 ft. 

Airline pressure at recorder 21 psi, apparent length of 
airline at recorder 413 ft, at MP in casing 4b8 ft. Test 1 
run with airline on. Test 2 airline shut off resulting 
in slightly different water levels. 
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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 preparatuon. 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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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

OFFICE MEMORANDUM 
David Kirby, Eng-9, MS-702 DATE: February 1, 1978 

W. D. Purtymun, H-8~ 

LOG OF TEST HOLE NEAR TA-22 

H8-78-59 

702 

The log of the test hole drilled January 30, 1978 is as follows: 

Soil, light to dark brown, clay, 
with a few rock <1 in. dia. of 
latite and rhyolite 

Tuff, light pinkish gray, mod
erately welded, quartz and 
sanidine fragment, with a few 
small rock fragments of latite 
and rhyolite; Unit 3a 

Tuff, dark gray, welded, quartz 
and sanidine crystals, and 
crystal fragments, in a densely 
welded ash matrix; Unit 2b 

Depth (ft) 
From 

0 

8 

38 

To 

8 

38 

40 

The soil appears dense and consists mainly of plastic clay which has 
a very low permeability. This section of the hole should not be con
sidered in design criteria for the seepage shaft. The tuff, Unit 3a 
from 8 to 38 ft, is moderately welded and can t~ augered for con
struction of the shaft by ZIA Co. The 30 ft. section of uni~ 3a has 
a permeability high enough to be considered for a seepage shaft to 
receive about 500 gal/day •. The design of the shaft, diameter need, 
is being determined by Issac Suazo, ZIA U/E. ~fue lower unit 2b, is 
a densely welded tuff and can not be angered. 

If we can be of further assistance please call .. 

WDP:pdb 

xc: Issac Suazo, ZIA U/E 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

OFFICE MEMORANDUM 

Dave Kirby, ENG-9, MS 702 

W. D. Purtymun, H-8V.1~ 
LOGS OF TEST HOLES 

H8-78-249 

490 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 5862 

DATE· May 15, 1978 

Attached are the logs of test holes drilled on Two-Mile Mesa. 
Issac Suazo, ZIA U/E, and I will run perculation tests on holes 3 
and 4 as soon as connections to the water line are completed. 
Hoisture content of cuttings from holes 2 and 3 were as expected. 
Hole 2 is collared in unweathered tuff. The upper section of 
hole 3 has about 7 ft of soil and weathered tuff so the moisture 
content in that interval is slightly higher. 

WDP:mar 
Attach: a/s 
xc: Issac Suazo, ZIA U/E 
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GENERALIZED LOG 

Hole 1 

Tuff, light red, moderately welded 
Tuff, light gray, mdoerately welded 
Tuff, dark gray, welded 

Hole 2 

Tuff, light red, moderately welded 
Tuff, light gray, moderately welded 
Tuff, dark gray, welded 

Hole 3 

Soil, brown, sandy 
Soil and tuff, brown, weathered with 

silts and clays 
Tuff, light gray, moderately welded 
Tuff, light red, moderately welded 
Tuff, gray, moderately welded 

Hole 4 

Soil, brown, sandy 
Soil and tuff, brown, weathered with silt 

and clay 
Tuff, light, gray,moderately welded 
Tuff, light red, moderately welded 

MOISTIJRE CONTENTS 

0 - 19 
19 - 42 
42 - 43 

0 - 24 
24 - 52 
52 - 57 

0 - 3 
3 - 6 

6 - 20 
20 - 44 
44 - 52 

0 - 3 
3 - 6 

6 - 21 
21 - 22 

Depth (Percent bl weight) 
(ft) Hole 2 Hole ·3 

0 - 2 2.8 6.8 
2 - 7 2.7 7.2 
7 - 12 2.5 3.9 

12 - 17 2.2 2.7 
17 - 22 2.6 1.7 
22 - 27 2.4 1.4 
27 - 32 2.5 1.9 
32 - 37 2.9 1.5 
37 - 42 3.2 1.2 
42 - 47 1.9 1.0 
47 - 52 2.9 0.8 
52 - 57 4.9 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

OFFICE MEMORANDUM 

. Phil Hunt, ENG-2, MS-984 DATE: June 2, 1978 

FROM · W. D. Purtymun, H-8tJi.f 

SUBJECT GEOLOGIC LOGS OF TEST HOLES AT TA-53 

SYMBOL : H8-78-276 

MAIL STOP: 490 

Attached are the logs from the test holes drilled May 31 at TA-53. 
The soil is light brown, ranging in thickness from 1 to 2 ft. The soil 
is underlain by a moderately welded tuff. The tan tuff is slightly 
weathered, underlain by a unweathered gray tuff. Both belong to the same 
unit. Field estimates indicated the moisture content of the tuff to be 
less than 5% by volume. As the tuff is a moderately welded unit, your 
design for bearing capacity of 4000 lbs/sq ft is good. If we can be of 
further assistance pleast advise. 

WDP:tj 
Attachments: a/s 
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Log of Test Holes 

(Depth in feet) 

Hole # Soil Tuff (tan) a Tu£f (gray) 

Hole 1 0 - 1.5 1.5 -.2.5 2.5 12 
Hole 2 0 - 1 1 - 4 4 12 
Hole 3 0 - 1.5 1.5 - 5 5 12 
Hole 4 0 - 2 2 - 5 5 12 
Hole 5 0 - 1.5 1.5 - 4 4 - 12 
Hole 6 0 - 1 1 - 4 4 - 12 
Hole 7 0 - 2 2 - 4 4 - 12 
Hole 8 0 - 2 2 - 4 4 - 12 
Hole 9 0 - 1.5 1.5 - 5 5 - 12 
Hole 10 Not drilled 
Hole ll Not drilled 
Hole 12 0 - 1.5 1.5 - 4 4 - 12 
Hole 13 0 - 1 1 - 3 3 - 12 
Hole 14 0 - 1.5 1.5 - 4 4 - 12 
Hole 15 0 - 1 1 - 3.5 3.5 - 12 
Hole 16 Not drilled 
Hole 17 0 - 2 2 - 4 4 - 12 

aTuff, slightly weathered, so~e pumice fragments weathered to clay. 

For Location see attached ENG-2 sketch. 
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IN REPLY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405-ENG-36) 

P.O. BOX 1663 

LOS ALAMOS, NEW MEXICO 87545 

REFER TO: H8-78-388 .June 23, 1978 
MAIL STOP: 4 90 

}tr. Charley Shields 
US Forest Service 
Jemez Springs, NM 87025 

Dear Charley: 

Attached is a map showing the location of a temperature gradient 

hole located near El Cajete. It was drilled in December 1971. If 

additional information is needed, please contact me. 

sf;l, 
~ 

Hilliam D. Purtymun 
Group H-8 
Environmental Surveillance 

HDP: tj 

Enc: a/s 

73-1 
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IN REPLY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405-ENG-36) 

P.O. BOX 1663 

LOS ALAMOS, NEW MEXICO 87545 

REFER TO: H 8-7 8-3 69 
MAIL STOP:490 

June 6, 1978 

~1r. John D. Htmter 
Bandelier National ~1onument 
Los Alamos, New Mexico 87544 

Dear John: 

Attached are the results from the chemical and radiochemical analyses 
of \oJater collected in the ~1onument in 1977. Sample locations are shown 
on the attached sketch. 

A comparision of the chemical quality of prefire and post-fire analyses 
from the station near Park Headquarters indicates major changes occurred 
with increases of Ca, HC03, Cl, F, and TDS. Mg, Na, and C03 did not change 

Ca 
HC03 
Cl 
F 
TDS 

Prefirea 
9 

48 
4 

0.3 
137 

mg/£ 

Post-fire --32 __ _ 

120 
7 

1.2 
222 

significantly. The pH also remained about the same at 7.5. The pH (alkalinity) 
should have increased due to the presents of ash; however, the sediments in 
the runoff had a buffering effect on the ash reducing the alkalinity to near 
normal. The chemical quality of the water will return to normal as the ash 
is flushed from the burn area and vegetation of these areas increases. 

There was no significant changes in radionuclides or radioactivity of 
post-fire analyses in surface water at the Park Headquarters. Other radio
chemical analyses were normal with no significant concentrations of nuclides. 
This completes the data we collected in 1977. 

WDP:tj (W571) 
Enc: Results 

Sketch 
74-1 

Sincerely, 

{)Yd?k 
-~ 

William D. Purtymun 
Group H-8 
Environmental Surveillance 

An Affirmative Action/Equal Opportunity Employer 
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TABLE I 

CHEMICAL AND RADIOCHEMICAL ANALYSES OF SURFACE AND GROUND WATER IN AND ADJACENT TO BANDELIER NATIONAL MONUMENT 

(Samples collected after Burn in June 1977) 

CllEHICAL 

Concentration& in mg/1 
Total Con d. Total U 

Station Location Date 2.!Q2 _f!__ _JL_ _K ___ N_a__ co
3 

-
_!!fQ_) Cl __! _ _l!Q) TDS -.!!!.!:L (Hmhg/cm) -..£!L_ ( ua/1) T("C) 

1 Frijo1es,N.Fork 7-8-77 13 3 3.2 5 0 48 12 0.1 0.4 154 44 130 7.3 1. 9( tO. 6) 10 
2 Frijole• ,W. Fork 7-8-77 10 2 0. 7 9 0 48 5 0. 2 0.4 164 34 130 7.8 2. 5( ±0. 6) 16 
3 Spring, N.forlt 7-8-77 12 3 2.3 8 0 66 2 0.1 0.4 150 44 130 7.8 2.5(t0.6 10 
s Frijoles 7-8-77 10 <1 0.2 9 0 62 5 0.1 0.3 140 26 100 7. 7 2.8(±<J.6) 15 

10 Spring 10 9-14-77 13 2 - 11 0 62 4 0.5 0.9 138 41 140 7.8 18 
11 Alamo Canyon 7-10-77 13 3 4.1 3 0 50 2 0. 2 0.8 148 44 140 7.2 2. 5(10. 6) 11 
16 Turkey Spring 7-10-77 24 5 2.5 11 0 104 3 o. 2 <0.4 166 80 250 7,8 2,0(10.6) 19 

6 Frijoles, UC 7-8-77 17 3 1.1 9 0 84 6 0.1 0.8 166 56 170 7.6 3.4(t0.8) 17 
7 Apache Sprtna 7-8-77 13 5 3.5 14 0 60 22 0.1 <0.4 222 54 200 7.5 2.0(:t0.6) 7 
8 Frijolea Park Hdq, 3-8-77 8 2 - 10 0 48 2 0.2 <0.4 110 30 120 7.9 1 .. .. .. 7-lD-77 32 4 1.9 10 0 120 7 1.2 1.3 214 96 220 7,6 5.5(.t0.8) 13 

11- 1-77 13 cl - 22 0 78 7 0.3 1.6 190 32 180 7.9 
9 Frijoles a~ lio 

Grande 7-1D-77 34 4 4.5 13 0 124 2 <0.1 2.2 246 102 260 7.5 6.8(±1.0) 17 
frijoles at Uo 

Grande 9-14-77 22 4 - 17 0 102 6 0.2 0.4 182 72 210 8.5 17 

-.1 12 Alamo Canyon 7-lD-77 29 4 6.3 8 0 98 1 0.1 0.4 176 90 260 7.6 2.4(.t o. 6) 15 

f" 13 Alaau Canyon 7-lD-77 33 5 4.0 11 0 122 3 0.1 1.3 232 104 240 7.7 3. 7(.t0.8) 22 
V> 14 Capulil' Canyon 7-10-77 15 3 2.3 10 0 72 3 0.1 0.4 148 51 170 7.7 1.9(.t0.6) 17 

15 Capulin Canyon 7-9-77 21 4 4.5 8 0 92 2 0. 2 <0.4 178 70 220 7,8 2.4(10.6) 18 

RADIOCHEMICAL 

137c 238p 239p Gross-a G;:~sa-a Total U -9 • -9 u -9 u 
10 ~Ci[mt 10 ~Ci/mt 10 ~Ci/mt 10-li~Ci/m1 10 ~Ci/m1 ~sit 

4 frijolea B-11-77 30(i140) 0.004(10.036) -0.019(10.018) o. 7(11.2) 4.1(11.8) 0.7 1 0.2 
10 Spr. 10 9-14-77 -10(.tl40) -o. 033(10 .cJo> -0.010(10.024) -1.1 (11. 2) 0. 5(.tl. 6) 0.4 :t 0.2 
16 t.arkey Spr-. 8-21-77 150(i140) 0.000(10.40) 0.003(10.036) - - 2.6 1 0.6 

6 Jrijo1 .. UC 8-10-77 -20(1140) 0.010(10.040) 0.004(tl•.032) 0.6(tl.O) 16.0(13. 6) o.8(1a.2) 
7 Apache Spr. 8-19-77 70(1140) -0.020(10.100) 0.030(10.100) 0.5(±1.2) 6.0(11. 8) 0.7(10,2) 
a Frijole:~, Park Hdq. 3-9-77 -50(180) -0.002(10.024) 0.009(10.01H) -0. 5(11. 2) 1.7(11.4) 0.0(10.2) 

" " " 8-2-77 30(!140) 0.000(10,040) -0.029(10.032) 0.6(!1.8) 18.0(:t4.0) 0.6(10.4) 
" " 10-25-77 -20(140) O.OOO(,t0.036) 0.020(10.160) o. 2(11.2) 7.6(12.2) 2.9(10.6) 

9 frijole• at 
Jtio Grande 8-7-77 - -0.014(10,028) 0.002(10.024) 1. 7(.tl.8) 3.0(11.6) 0. 9 (:tO. 2) 
" 9-14-77 30(118) -0.022(10.020) -0.007(10.022) -0. 5(11. 6) 10.6(12.8) 0.5(10.2) 

12 Ala110 Canyon 8-19-17 140(1140) -O.Oll(t0.032) 0.003(t0.030) l.Htl. 2) 7.1(11.8) 2.3(10.4) 
1l Ala110 Canyon 8-7-77 - 0.007(10.038) -0.006(10.078) 0.1(11.2) 13.5(13.2) 1.6(10.6) 
14 Capulin Canyon 8-17-77 -40(tl40) -0.033(10.030) -0.009(10.032) 0.0(10.8) -0.1(11.0) 0.6(10. 7) 
u Capulin Canyon 8-U-77 -60(1140) -0.035(10,026) -0.015(t0.024) 0.2(tl.O) 3.2(11.4) 1.0(10.2) 

No tel Parenthetical Yaluea repreaent tvice the analytical error tara for that analyaea. 



OFFICE MEMORANDUM 
TO Mike Terry, ENG-9, MS 702 

FROM W. D. Purtymun, H-8 ~ 

SUBJECT WATER TE}WERATURES IN DISTRIBUTION SYSTEM 

SYMBOL H8-78-325 

MAIL STOP 490 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87~>45 
Telephone Ext: 5862 

DATE: July 20, 1978 

If further data is needed, please call. We also have records of 
water temperatures at individual well head. 

Temperature at TaE °C 
Date FS-1 FS-2 FS-3 FS-4 FS-5 

3-76 17 17 21 17 
7-76 26 25 26 26 25 

10-76 23 24 24 24 23' 
3-77 12 8 10 10 9 
8-77 23 29 26 23 27 

10-77 20 20 20 20 21 
3..:78 18 16 15 16 15 

Temperatures are at Fire Stations; FS-1 = TA-3, FS-2 = TA-21 (DP), 
FS-3 = White Rock, FS-4 = M. Golf Course, and FS-5 = S-Site. 

WDP:mar 
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TO 

FROM• 

SUBJECT 

SYMBOL 

MAIL STOP: 

OFFICE MEMORANDUM 
Nick t1atwiyoff, CNC-4, r~S-346 DATE 

W. D ~ Purty!nurr; H-8 : 

TEST HOLES AT TA-46 

H8-78-453 

490 

LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 87545 
· Telephone Ext: 

October 18, 1978 

The cutting from the first test h:>le at TA-·46 were logged 
as follows: Other holes encounted the same formations. 

Bandelier T11ff 
Tshi rege t,1ember 
Otowi ~1ember 
Guaje t·1ember 
Puye Formation 

Feet 
From To 

0 
360 
695 
727 

360 
695 
727 
747 

TheTshireqe r~emberis a series of welded to nonwelded ashflm'>~s; 
Otowi Member, i massive nonwe1ded ashflow; and Guaje, a pumice fall. 
All tuff were rhyolitic in composition. The Puye Formation is a 
conglomerate composed of volcanic debris. 

The hole was reamed to a 16-inch diameter and cased with 13 3/8-
inch steel casing. The casing was cemented in with from the bottom, 
i.e., cement pumped in through a plug at bottom of the casing filling 
the annular spare bet\'Jeen casing and hole wall. (From notes). 

The hole was completed at a depth of about 747 feet, or about 
400 feet above the main aquifier which lies at a depth of about 1160 
feet at the site. Test drilling on the mesas adjacent the area have 
not encountered perched water above the main aquifier. 

The series of holes drilled at TA-46 (casing cemented in from 
the bottom) should pose no problems if failures occur in the dis~il
lation system in holes. Fluids would be contained in casinq. 

Attached is memo of anticipated sections pr·ior to drilling c.t 
TA-46. Detailed data can be found in LASL Engineer Drawing related 

76-1 



TO: Nick Matwiyoff ;..2-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 117544 

DATE: October 18, 1978 

to construction of the holes and casing. Unfortunately, I did not 
retain my copies. R. L. Henning, ENG-2, was the project engineer. 
If I can be of further assistance, please call. 

WDP:vh 

Attachment: (a/s) 
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TO 

FROM 

SUBJECT 

SYMBOL 

·LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALl FORNIO. 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM. 

Dick Olwin, J-6, MS 680 DATE: May 4, 1979 

W. D. Purtymun, H-~ 

INFORY.ATION FOR MAY 14, 1979 CONFERENCE AT DEEP TEST HOLE ON THE 
PAJARITO PLATEAU 
HB-79-152 

The test hole will penetrate the top of the main aquifer (water
bearing unit capable of municipal and industrial water supply) at 
about 1200 ft. At a depth of about 5500 to 5600 ft, the water will become 
slightly saline (1 to 3 gram per liter). The drilling of the test hole 
and drilling fluids used are the same as would be used in completion of 
a water supply well, thus, no contamination of the fresh water aquifer 
with undesirable chemicals. Some artesian pressures will not cause the 
well to flow, but will probably cause water level in the hole to rise 
50 to 80 ft if the drilling mud were removed from the hole. 

Water bearing zones will be cased off to assure no mixing of fresh 
and saline waters. Geothermal waters use in production of space heat or 
electric energy will be through the cased hole assuring no mixing of 
fresh and thermal water. 

Production of space heat or electric energy could result in waste 
waters containing highly undesirable chemical constituents. These un
desirable chemicals will have to be removed before the waters can be 
released to the environment. 

WDP:vh 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDU/v\ 

G. J. Nunz, GDO, MS 570 

W. D. Purtymun, H-8 ~ 

LOS ALAMOS SCIENTIFIC LA80HAT08Y 
UNIVFFISITV OF CALIFOf~NIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: May 4, 1979 

INF'ORNATION FOR MAY 14, 1979 CONFERENCE AT FENTON HILL SITE 

HB-79-153 

"The deep experimental holes penetrate a fresh water aquifer at 
a depth of 365 to about 450 ft, and a saline (1 to 3 grams/liter) 
aquifer at a depth of 1750 ft to 2395 ft (top of the granite). The 
holes are cased and cemented through these water-bearing zones to pre
vent mixing of fresh and saline aquifers. 

The experimental holes are cased to near zone of fracture in the 
granite with circulation of water during experiments through the casing 
or tubing in the casing. Circulating water is not released or lost into 
the fresh or saline aquifers. 

The circulating waters are held in ponds at the site and reused. 
When excess water in the pond necessitates release, the water is analyzed 
prior to release. If it contains undesirable chemicals, they are removed 
by treatment (such as fluorides). After treatment, the water is released 
into an adjacent dry canyon. Studies made during periods of release 
indicate water from the ponds infiltrate into the alluvium of the canyon 
with 1000 ft of the ponds. The water does not enter the live streams 
in the area. 

The laboratory has maintained since 1974, a monitoring net to 
determine the chemical quality of surface and ground water in the area. 
The results have indicated no effects of the operations at the geothermal 
site. 

WDP:vh 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUN~ 
Ed Kaufman, G-00, MS 575 

W. D. Purtymun~ H-a~ 

LOCATION FOR EXPLORATORY HOLES AT FENTON HILL 

HB-79-166 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: May 14, 1979 

Enclosed are two maps showing proposed locations for test holes 
to evaluate the hydrologic characteristics of the volcanics as possible 
source of water supply for the site. Locations can be changed slightly 
to accomodate siting of the rig. After data from the first test hole, 
other locations are subject to change. Proposed drilling sequence at 
this time 1, 2, 3---ie. 

The holes should be drilled about 20 ft into the top of the Abo 
Formation, penetrating the entire saturated thickness of the volcanics. 
Casing should be slotted through the entire satu1rated section. The 
estimated depth of holes range from 340 (Hole 5) to 500 feet (Holes 4 
and 7). 

WDP:vh 

xc: Francis West, G-9, MS 983 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

Price Fernon, Eng. -·2, MS 984 

W. D. Purtymun, H-8.~ 

FOUNDATION HOLES AT FENTON HILL 

HB-79-251 

Two Hole Near GT-2 

1. 3.5 ft from Northeast Corner of Pad 

Fi 11, dry 0 to 4 ft 
fill, wet, muck 4 to 8 ft 
Tuff(?), water, 8 to 12 ft 

muck 

GT-2 

2. 3 ft from Northwest corner of Pad GT-2 

Fi 11 , dry 0 to 4 ft 
fill, wet, muck 4 to 7 ft 
Tuff(?), water, 7 to 12 ft 

muck 

_ ...>S ALAMOS SCIENTIFIC LABOHATORY 
UNIVERSITY OF CALl FOr~NIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: July 17, 1979 

The water level in both holes was at about 5 ft. The cuttings 
were at so impregnated with muck (oil drilling mud, and residual 
chemical from circulating loop), that we couldn 1 t determine exactly 
w~ere the tuff contact occurred, but it appeared at about 8 and 7 ft 
according to the down pressure increase on the rotary table. The 
accumulation of water and muck is due to leakage from the well head and 
the fact that the holes were drilled in the excavation or cellar, which 
is now filled with gravel that was used for setting the 11 blow out 11 pre
venter when the GT-2 was drilled. I su~estexcavating the area with a 
backhoe to find out where the formulation can be set. 

Two Hole Near EE-l 

3. 3 ft from Southwest corner of Pad EE-l 

Fi 11, dry 0 to 3. 5 ft 
Tuff, dry 3. 5 to 12 ft 

4. 2 ft out from center of pad, eastside EE-l 

Fill, dry 0 to 4 ft 
Tuff, dry 4 to 12 ft 

80-1 



TO: Price Ferngn, Eng. 2 

pn~ ~~1e near E~~2 

6, 10 ft Sgvthe~st of Rfg Platform 

rn1 
Tuff, dry 

0 to 3 ft 
3 to 7 ft 

-2-

~~- ~L..AMOS SCJENTlf"IC .LABORATORY 
IJI>UVF.R6lTY OF CALIFORNIA 

I.A:Ii1 A-I •• MoiOii. N:EW l41f:.lC.ICO 1:17!1.44 

DATE: Ju1 y 17 • 1979 

Buri~d pfpes and electrical conducts are adjacent to the existing 
pad at GT~~ and EE-1 so that caution should be used in excavation in 
these aregs, A cellar, now filled with gravel, may extend beyond the 
pad at EE-1, but was not encountered by the by the two test holes. 

WDP:vh 
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TO 

L' \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 

OFFICE M EMORAN DUM Telephone Ext; 

Jim Gose, ENG-2, MS 984 
Jim Hill, G-4, MS 980 

DATE September 7, 1979 

FROW..........., ...... -~ W". e.·-Ru~ChM'lene WaJ"dl.OW!· H--8 ttt:~\}~ i'~ 
suBJECT TEST HOLES AT THE FENTON HILL PROPOSED STORAGE POND SITE 

SYMBOL 

MAIL STOP 

H8-79-333 

490 

Seven holes ranging in depth from 17 to 42 feet were drilled 
in the vicinity of the proposed site of the storage pond (Fig. 1). 
The drillers logs of the holes are shown in Figure 2. The holes 
were logged with a neutron probe to determine moisture content by 
volume and the data is shown in Figure 3. 

The bottom elevation of the proposed pond is 8685 feet. Holes 
1, 2, 5, 6, and 7, encountered a wet silty clay zone at approximately 
8700 elevation ranging in thickness from 6 to 20 feet. The silty. 
clay zone is a badly weathered tuff that receives water from precipita
tion. The zone would underlie the pond in the vicinity of holes 1, 2, 
and 6. The moisture content by volume in the silty clay zone ranged 
from 25 to 45%. Oven dried cuttings of the zone had a moisture content 
of 40%. 

The wet silty clay zone is plastic as most of the holes had 
bridged so that the entire depth could not be logged. 

The plastic silty clay zone may cause problems during excavation 
for the proposed pond and stability of the pond itself. 

WDP :CW :vh 

Enclosures: Figure 1, 2, and 3 

81-1 



~ 
)--

! ) 
i 
f 

--------r~---- --- L. i i' """'I ' 
1 '-- ' r t 
t I ' ' ' 

-,----~---t---- -----t--, : q-
--,--~----; -- --;-----+,-----'+-... I , ''< : ' r . , ' t . 

-- ____ : ______ ~ --- ---~--- ;. _____ _; __ _':S,,+--- ~--- ----"....---; ----4 
!- ' ·---~ '·-.k ' : ~, __ '\_~; l' 

r · '>c .. r- I -
- • I 

------~----- tl) -- --T-~ -- ~---=-~~r--~- --;------:- -- ~ --- ·--------~--_;_~-· - u ------~-

-~~----r-i-~· -=-=-~i-: ~---k-W 
-t_ ------ \--- ------ -t::::::"..;.:::~ .. -.... --:---- i : M 

. . . :r : - : ; -: r ~-, 

, ------~---! -~------:---=~:~-~----~~ z=~-~ 
~ .--c---·-\ ' ' : ' _. ------ ! . 7 -- -- -~- -~--~- '-~~ ----- - ----; - ----- _, ----- --;-----j 

-. 
-~ 

! ___ :____ __ -. : - ~:_-----, ---- --------' ----~---+----i--------:---1 
1 t I 

--r-----;-------t-------+-----+--
' I 

'----~ 

' 
- :---r---- ---r-:--r---- -+-----+--+-

_I 

I 
t 

-----T------ ---------J-----'----. -----

---+--------- I- 81-2 
I ' 
! i 

f 
-----1-

t -- -

---------------------------------~ 

, --r---. ---- ; 
. t.:· r t r - ---- ~ -- ' - --- r-: 

f ! 
, ____ _ 

; 

LL 



z .. 
2 "' ; :> 
c 
0 .. l 
"' 0 s 
u ;: .. 
0 
:!' ! z 
0 • u . 
u z 
i 

~ L .. 
"' ,; 
" 



. ) 

s, 

.) 
;l 

'j 

l.i 

J 

~-

0 
I 

I l : j -~ ! 1 

------- -~--r~-.-r~-----~t· . ~~~~~~--. --~ --T=- H~-----11----:...:..· ____ ___,li~--,--i'-----+;-------.-1 

-
-t--+--+----__; ________ l _____ - ---:------ - , - -t -1. _-_-_-:_--_---_-+-r-i __ ;_. _-_.._! -_--_. -~~~~:~~~~---+ !._-r, -_--l 

....__ ---,------+--------------. I 
I -- - .. :~ • .... • • • • i I ! ' I . t ' : 

-'"' +--- ;. - ••--- ----- -;----: --~-- ~- ---- ,--t---T·--~- -\ .--:! :·T : ~~~~~~~; ... • I · r - · lr~ Lt ~~- cJp, -- -"------ ___ :t:_ ., --,-----,-~· -+-----5r-+-:- ;.1 ' j -I---. :t=-
..p-- l:· 11" ~ r ! • · I -~~--~:.___;_:.:_ ---t-:-
~ ' <:i> 11" ' ' I ; ~:::-r::~::::::_~~ 
'1"'------ <F ~- -- ._p--- L --- ---- --r- t. ~---:-~- ·:±· -- c+-'--: 

""' a I' ! ---:-=T-:; _:-:-:~ ~ ------, ------------------ - ... • .:::t::::--
1 . . ... ! . -~ 

+.i.-,d: '111ddp ; r----r- f . 
~--~~--~~~-----~· ~~-~--------+----~~o~---~~~----rf._-__ 4---~ 

~----·----r------+--· __ : _____ --~---:- t~r-----,-.. ---rj_---·---:t:------' ... 4-+i·_· , ~-------1-------c:-:---j 

~~--[_-----,---·;------~- -------------- -! --~-
f :: ::..-.......:.:: :::~~--=-=:!-.:-::::.-:: 

------~----~,-------<-----~-~--~-~------~----~-----+--~~ 
, t 'l ___ _ S'. ~r~:~-- ~ : :~¥::_ ---t- -- - -+-~----11f-' ---
1 . ------- -- .:...:..::.-:._.~_:_::.· -q : . ..-:L.:. 

c _.,, __ 

, 
- -- t-

.... f 
i 

. I . l . . ! . .c ----:-::------~:~:: 
-~-----+---:-r---: -_ ~-+--r-.-+ L-1.:-.,--h-1---d--+-_ -. -_----l 

-~ _ _:1t, r.Jc... ."\\- ,P;:-:~ I 
------1-----

------- --- ~-:_: ___ _:_ _ _:~---k--:---~ . { ~ ! - ·: 

t y ! . f f.. . j!· -f I .t .. 
_ _ ____________ _:_ __ ,_~:__ __ L____ l L __ _:::__ 

I -; ! • t t ; I 
' ' I ' \l ' • • l 

---------- -------...:L-~1---- 'II-., I I • 
• '' .1 .... .,_ : ~ 

[ -~-~- ~---'-------;-------- ---- -- · --- -- u-- · r--- --··+-- -;..-- .- :.:- t----~-+---- ----:----.: 
·~ I 1 - 411 ! :- ' ' ' t 

:::•---=.:--· --------- -- -·---- _:f-~r--- :- . 
.. . - ___ ,. ____ _:_ ~- ---:--t. ~- ; • ~:_ 

I 
! t 
r-- --~- -~--

'HL\ 

i 
. I 't.,+<:tQpf ------·----
' 

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

L 

·;----.......----------- ·-
1 - ~ 

-----r-'-+.+""Z-~~--:__L_ ________ --------
-- r~ l' 'fP '++ t3 .. P ':n~~~ [ : ----'----__;_ ___ ;Jf 

:· t·· .~- ! 
------t~-----~- ----~------

' 

. : 
- ---~-- ---~ ---\. ---L ---jt;-__ -_ -4---+·--_ _::-+t-_-:::_: _,· 

-----------L (} 1 r · ·- :t· 
i • t .. ±:. 

---- -----L--- ___ i_ __ L_-_J..._ __ •• ,...'-----+. _--_-_-+·--_---1-
, i .:t: _____ _ .a., 1 t-: ~~: l~ --=r-: --------c---------1 . . ' + L. -1--

t -·- i : ! :•; . - -+ .!.~1.}!------t-~-~-- '!__f ---- "'!-- --t-----j 
. - ~ •· ~- ' . . 
IO • t _:_:..:~ 

--------------41~~--~~~------------+'-------r~-~--~------~ 
- ; j - ~ . _____ t _ ___:_ __ :_ __ :_ __ L---~_L__:__· · __ , 

t 
I 

' ---+' _--r--1------- --------

I 
-------+-------

' t 
0-

t----- -- i-_· _--_-_--_i.e._. ----------~~~ ~~-4~-----'------'-----------_; -- l.l,,,-_ -- t-- t -~-· -> I 
-----------'-----'-- -



OFFICE MEMORANDUM 
TO • Price Ferron, ENG- 2, MS 984 

1 IJS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

DATE October 29, 1979 

FROM • Wi 11 i am D. Purtymun, H-sa'.hf' 
Charlene Wardlow, H-8 tL.0 

SUBJECT PROPOSED TOWER SITE AT TA-57 TEST HOLE 

SYMBOL : H8-79-416 

MAIL STOP 490 

Attached are the logs of the two holes drilled 100 feet west of 
EE-2. The two holes were approximately 15 feet apart. Lithology of 
of both holes was the same. 

0-12 feet- light pinkish grey moderately welded tuff 

The moisture content of cuttings from the western most hole at a 
depth of 5 ft was 12% by weight. The moisture content of the tuff 
from this hole reflects infiltration of water from the drainage ditch 
along the west side of the access road. The foundation should be at 
least 2 ft into the undisturbed tuff. 

WOP :CW :vh 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

~ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUIVI 
LOS ALAMOS, NEW MEXICO 87545 

Telephone Ext; 

Jim Gose, ENG-2, MS 984 
Jim Hill, G-4, MS 980 

W. 0": Purtymun, H-8~ 
Charlene Wardlow, H-8 tuJ 

DATE October 29, 1979 

PROPOSED STORAGE POND SITE AT TA-57 TEST HOLES 

H8-79-415 

490 

Attached are the logs from five holes drilled at the proposed 
storage pond site at TA-57. 

NE corner 0-22 ft - 1 i ght brownish grey moderately welded tuff 

NW corner 0-22 ft - 1 i ght brownish grey moderately welded tuff 

SE corner 0-22 ft - 1 i ght brownish grey moderately welded tuff 

SE corner 0-5 ft - 1 i ght brown weathered tuff 
5-27 ft - light brownish grey moderately welded tuff 

Center 0-5 ft - badly weathered brown tuff 
5-24 ft - light pink moderately welded tuff 

24-27 ft - brown weathered tuff 
27-42 ft - badly weathered tuff, wet 

The moisture content of cuttings from the center hole from a 
depth of 28-32 ft was 21% by weight. The location appears to be al
right with respect to the underlying tuff. The base on floor of the 
reservoir should have about 10 ft of moderately welded tuff above the 
weathered zone at 24 to 42 ft. 

WDP:CW:vh 
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I' REPU 
REFER TO: 

\1Ail STOP: 
H8-79-525 
490 

l1NI\'ERSITY OF CALIFORNIA 
LOS .\LA\10S SCIE:'IOTIFIC LABORATORY 

1 CO,TR -\CT \\ -7405-F::\C-361 

P.O. BOX 1663 

LOS -\U\IOS. :\E\\ \IE:\ICO 87545 

December 14, 1979 

Mr. Jose H. Lucero 
P.O. Box 580 
Espanola, NM 87532 

Dear Jose: 

After looking through the files, I could come up with only 
one chemical analysis in the area. The sample was taken 
of surface water from Santa Clara Creek midway between 
Ponds 2 and 3. It was co 11 ected on Apri 1 16, 1969. The 
results were: 

Chemica 1 ( mg/ £) 

Ca 
~1g 
Na 
co3 
HC03 

Conductance 
pH 7.3 

6 
0.5 

10 
0 

22 

54 ~mho 

Cl 
F 
N03 
TDS 
T. Hard 

1 
<{). 1 
0.1 

82 
16 

Low concentrations of chemical constituents are typical of 
water in high mountain streams. Quality is exceptionally 
good. 

If I can be of further service, please contact me. 

84-1 

Yours truly, 

P4L 
W. D. Purtymun 
Group H-8 MS 490 
Environmental Surveillance 

An Affirmative Action/Equal Opportunity Employer 



TO 

THRU 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

OFFICE MEMORANDUM 

Merle Bunker, Group Leader P-2, MS 776 

Wayne R. Hansen, H-8 Group Leader·_ /!ft
W. D. Purtymun, H-8~~ 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

DATE December 14, 1979 

STABILITY OF ROCKS ON WALL AND SLOPES OF LOS ALAMOS 
CANYON ABOVE TA-2 
H8-79-526 

490 

A reconnaissance was made of the canyon on December 12, 1979, 
at the request of A. Lyle, P-2 (memo P-2-140). There appears 
to have been little movement of rocks on the slopes of the 
canyon walls above the site since the study by the U.S. 
Geologic Survey in September, 1970. Only one large boulder 
(600 to 800 lbs) was lodged against the east end of the 
"rock catcher'' on the north side of the canyon. Another 
boulder (400 to 600 lbs) was lodged against the chain link 
fence on the south side of the canyon. The fence was bulged 
slightly. 

Scars on trees caused by rock falls indicate that movement 
of the rocks is close to the slope, within 3 to 4 feet. 
Thus, it appears that on the north canyon slope above the 
buildings, the "rock catcher" and chain link fence belo\'J 
the catcher will arrest any loose boulders moving down from 
above. 

Inspection of the slope failed to detect any rocks that 
were unstable or any other evidence of recent movement besides 
that noted above. 

It may be advisable to break up the boulder in the rock catcher 
and repair the wire spacing the cables. We will plan to take 
a more complete look at the slope in the spring after freezing 
and thawing occur. It may be advisable to consider con
tracting for a Geologic Consultant to look at the area in 
reference to rock falls as an independent review of past work. 

WDP/mlk 
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OFFICE MEMORANDUM 
TO . Distribution 

FROM . W. D. Purtymun, H-8 .,}19( 
Naomi Becker, G-5, Dan Miles, G-4 

SUBJECT WATER SUPPLY AT FENTON HILL 

SYMBOL ' H8-80-184 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: 

DATE March 12, 1980 

MAIL STOP 490 

The purpose of this memo is to document activities since 1978 related 
to the development of a water supply for domestic and geothermal usage 
at Fenton Hill Site (TA-57). The memo also proposes hydrologic studies 
to be made of the new well FH-3. 

I. WATER 'RIGHTS 

Effective May 15, 1978, the water rights for Fenton Hill under State 
Engineer•s Office (SEO) Permit-34834 was increased to 18 ac-ft for the 
year 1978 and to 15 ac-ft per year for the years 1979 through 1986. Eighty 
(80) percent of diversion is to be returned to the ground water reservoir 
or surface water in the area. (See attached correspondence and Application 
for Permit, Attachment I). 

A requirement which LASL has not complied with is under 11 Action of 
the State Engineer, 11 i terns 1 and 3, in reporting water returned to the ground 
water reservoir and/or surface water system in the vicinity of the well 
RG-24834 (FH-1). It should be noted that during 1979, discharge from the 
ponds at TA-57 into the small canyon tributary to Lake Fork Canyon was not 
reported to DOE, thus, it was not reported with amount of water produced to 
the SEQ in Albuquerque. However, discharges were reported to the EPA under 
the NPDES permit requirements, and these reports are automatically available 
to the New ~·1exico Environmental Improvement Division, and thus accessible to 
the SEQ. 

Three meetings were held with the LASL, DOE, and SEQ to discuss addi
tional use of water above the 18 ac-ft 1978, and 15 ac-ft from 1979 through 
1986. The meetings resulted in the drilling of five slim holes and a second 
supply well during December 1979 and February 1980 (see Section III of this 
memo). 

The first meeting, January 16, 1979, was held in Santa Fe to probe the 
possibility of LASL obtaining water rights for 60 ac-ft in FY 1981 and 
15 ac-ft in each FY-1982 through 1985, in addition to the 18 ac-ft (1978) 
and 15 ac-ft (1979-1986). There were two possible areas to obtain the water, 
aquifers in the volcanics, and the Madera Limestone. LASL would make a 
literature search and come up with some hydrologic characteristics. 

86-1 



TO: Di stri but ion -2-

L4:>S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DA1rE: ~1arch 12, 1980 

The second meeting, March 23, 1979, was held in Santa Fe (see 
Attachment II for attendees). The hydrologic characteristics of the 
volcanic aquifer and Madera Limestone as well as the effects of pumpage 
at the Fenton Hill Site on streams and springs were discussed. The SEO 
would use estimated aquifer characteristics {Transmissivity "T2 and co
efficient of storage "S 11

) of the volcanics (T = 100,000 gpd/ft , S = 0.0005, 
discharge area Lake2Fork Canyon 15,000 ft) and of the Madera Limestones 
(T = 115,000 gpd/ft , S = 0.0005, discharge area Jemez River 24,000 ft) to 
calculate the estimated amount of water rights at th•~ Fenton Hill Site to 
offset the effect of increased pumpage on the local surface water. 

The third meeting, April 23, 1979, was held at Los Alamos. The SEO 
had computed the following effects of pumpage on local surface water . 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

TO: Distribution -3- DATE: March 12, 1980 

It was decided by LASL to explore the possibilities of taking the 
additional water (60 ac-ft FY 1981 and 15 ac-ft in FY 1982 through FY 1985) 
out of the volcanic aquifer. LASL was to do additional studies to determine 
the aquifer characteristics and feasibility of the aquifer to produce the 
additional pumpage. This study will be explained in Section III of this memo. 

I I. GENERAL STATEMENT OF GEOHYDROLOGY OF THE VOLCANIC 

The volcanic aquifer is perched on clay, shales, and siltstones of the 
underlying Abo Formation. The upper surface of the Abo has been fluted and 
dissected by erosion prior to deposition of the volcanics. These erosional 
channels in the Abo, which were subsequently filled with volcanic debris, 
comprise the aquifer that supplies the water from well FH-1 of the Fenton Hill 
Site (Attac.hment III). The amount of storage in this aquifer is determined 
by width, length, and spatial extent of the channel. Topographic highs of 
the Abo surface limit the aquifers thickness and lateral extent, arrd will 
"disconnect" portions of the aquifer where the Abo surface is above the water 
table. 

Generalized contours on top of the Abo in the area of Fenton Hill indicate 
the formation dips to the southwest at about 80ft/mi. Thus, the general 
movement of water in the aquifer was believed to be to the southwest w_here 
a series of springs and seeps discharge from the volcanics into the middle and 
lower reaches of Lake Fork Canyon. 

The supply well FH-1 (1976) was completed at a depth of 450 ft with the 
water level at about 365 ft below land surface after completion of the drilling. 
The aquifer may have been artesian since the water rose in the well about 
10 ft after the aquifer was penetrated. The well did not penetrate the Abo Forma
tion. Aquifer tests in January 1978 indicated the well had a specific capacity 
of 137 gpm per ft of drawdown at a pumping rate of 44 gpm after pumping 122 hrs. 
A second test indicated a specific capacity of 191 gpm per ft of drawdown at a 
pumping rate of 38 gpm after 25 min of pumping. Based on the specifi~ capacity 
the transmissivity (T) of the aquifer was estimated at 100,000 gpd/ft , which 
was used by SEQ calculations reported in April 1979. 

The total prodMction from the well November 1976 through July 1979, has 
been about 9,8 x 10 gal. The water level has declined from 366.7 ft below 
land surface in January 1978 to 368.5 ft in July 1979. The decline in water 
level indicates that pumpage is exceeding recharge to the aquifer. 
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TO: Distribution -4-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF" CALIF"ORNIA 

LOS ALAMOS. NEW MEXICO 871144 

DAT.E: March 12, 1980 

III. HYDROLOGIC STUDIES DECEMBER 1979 - FEBRUARY 1980 

As suggested at the meeting of LASL, SEO and DOE on April 23, 1979, 
the following proposed study was to be made by LASL t1::> evaluate the 
volcanic aquifer 1 s characteristics. 

A. Proposed Study 

1. Drill 4 to 6 slim holes (6-in dia) through the volcanics into the 
top of the Abo Formation to determine the top and lateral configuration 
of the base of the aquifer in the volcanic aquifer. 

2. Based on geologic and hydrologic data derived from the slim holes, 
locate and ·drill a test hole (supply well FH-2), and perform an aquifer test. 
The purpose of the test would be to determine aquifer characteristics needed 
to evaluate the aquifer for potential to produce the additional required 
production (60 ac-ft FY 1981, and 15 ac-ft FY 1982 through FY 1986). 

3. Using these aquifer characteristics, in cooperation with the SEQ, 
determine the effects of pumpage on surface water flow in the area, thus 
determining the amount of water rights needed for the additional production. 

B. Actual Study 

The proposed program was not carried out in the prescribed sequence. 
Moreover, the data that were to be collected were not gathered, improperly 
gathered, or lost. This is due in part to no one per·son being in charoe, 
a lack of understanding with the drilling contractor, or improper specifica
tions in the contract, and a lack of recognition of the program goals. 

Sequence of Events 

1. The test hole (Supply Well FH-2) was located in December 1979, and 
drilling began prior to completion of the slim holes. Hence, this test hole 
was sited without the information the slim holes could supply. The test 
hole was evidently located near the edge of the aquifer as the Abo Fonnation 
was encountered at a depth of 433 ft or more than 20 ft higher than occurred 
in Supply Well FH-1. The hole (FH-2) was completed at a depth of 450ft with 
the water level at 371 ft below land surface. A test on February 4, 1980, 
indicated a specific capacity of 0.8 gpm per ft of dl~awdown at a pumping rate 
of 20 gpm after 2.25 h of pumping. At that time the pumping rate was increased 
to 40 gpm and the water level dropped to the top of the pump setting (49 ft) 
after 40 min with a specific capacity of about 1 gpm per ft of drawdown. 
Using the aquifer test results, a value of 11 T11

, c~lculated from the drawdown 
at a pumping rate of 20 gpm, was abou~ 600 gpd/ft , \~hile from the water level 
recovery data, Twas about 300 gpd/ft • Erratic wat1~r levels in the slim hole 
75 ft north precluded any independent determination of T or S. 
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TO: Distribution -5-

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

DATE: March 12, 1980 

2. Five slim holes were drilled to a depth of 450 ft in December 
1979 and January 1980. Some of the holes may have not been deep enough 
to penetrate the Abo Formation. The holes are cased with 1 1/2 in. 
galvanized pump. During drilling of these holes, no geologic or hydrologic 
logs were kept. The driller did not keep any notes. Drill cuttings have 
been found from one hole; thus, the data necessary to determine the con
figuration of the base of the aquifer has been lost. 

3. A lack of supervision of the driller during slim hole development 
led us to believe that these holes were not completed properly with respect 
to aquifer connection. The annulus between the bore hole wall and slotted 
pipe may be filled with drilling mud and cuttings. If this is the case, water 
level measurements in the slim holes could misrepresent the aquifers response 
to tests of FH-3 when completed. 

4. Elevations of the five slim holes and well FH-2 were surveyed and 
water levels measured during the week of February 4, 1980. ENG-4 prepared 
a location map of slim holes, supply wells, and Granite Test Holes. (Attach
ments IV and V). 

In short, the results of field activities during December 1979 through 
February 1980 were discouraging. The slim holes did not yield the information 
necessary to determine the configuration of the base of the aquifer. Well 
FH-2 was poorly located. The tests indicated a very reduced yield when com
pared with well FH-1. This might have all been avoided had the proposed study 
been properly followed. 

IV. THIRD TEST HOLE (WATER SUPPLY FH-3) 

In early February, we were requested by G-Division (Nunz, Hill, and 
Hendron) to recommend a location for a third test hole or supply well due 
to the poor performance of FH-2. The data needed (i.e., configuration of 
the base of the aquifer) to make an intelligent recommendation was not 
available, nor is it now available. The ideal location for this new well 
would be in the thickest saturated section of the volcanics in a channel 
cut into the Abo (Attachment VI). 

Under pressure to secure a continuation of the contract of the drill 
rig present, the location was chosen near FH-1, about 75ft to the south. 
The location was chosen based on (1) FH-1 penetrated 85ft of saturated 
volcanics and did not reach the top of the Abo, (2) yield from the well indi
cated by the present production is large, and (3) the proximity of FH-1 to 
the new well will be ideal to determine the aquifer characteristics during 
testing. The disadvanta~ is the proximity of two wells. If both are used, 
it will accelerate the water-level decline when compared to wells properly 
spaced. Construction of the well began on February 20, 1980. 
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TO: Dis tri buti on -6-

V. HYDROLOGIC STUDIES OF FH-3 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87!544 

DATIE: r~arch 12' 1980 

We were informed in the Fall of 1979 that a consultant was to be 
hired to determine hydrologic characteristics and secure the needed addi
tional water rights. It is not clear that a consultant will actually 
begin work by the time the new well FH-3 is completed. 

In an attempt to insure that future field activities will not repeat 
past performance, it is proposed that the following program be carried out 
by Dan Miles, G-4, Naomi Becker, G-5, and W. D. Purtymun, H-8, to insure data 
collection necessary to evaluate the hydrologic characteristics of the aquifer. 
This will answer both the question of whether the volcanic aquifer can supply 
the quantity of water necessary to TA-57 operations and satisfy LASL 1 s obliga
tion to furnish aquifer characteristics to SEO. 

1. A bore-hole TV log will be run in FH-2 to determine if slots in casing 
are sufficient and, if possible, the amount of bridging of sand particles in 
slots, thus checking this well's connection with aquifer. This is scheduled 
udring the week of March 17-21, 1980. 

2. The well FH-2 will be equipped with a water-stage recorder after the 
well is logged with the TV. The records will be used to determine if water
level trends can be related to pumping well FH-1 and to determine the barometric 
pressure effect on the aquifer. 

3. Dan Miles will coordinate with the drilling contractor for FH-3 in 
collection of samples and drilling information assiste~d by Becker and Purtymun. 

4. Upon completion of FH-3, we will conduct an aquifer test as specified 
in the driller's contract. In order to use FH-1 as an observation well during 
the test, the pump will be pulled and the well equippe~d with a water stage 
recorder. Water-level data will be collected from the~ slim holes and FH-2 for 
use in determining the transmissivity and storage coefficient. Reduction of 
data will be completed by Miles, Becker, and Purtymun. Some additional staffing 
from G-Division will be required during this test. 

5. Geophysical logging of slim holes should be done by the U.S. Geological 
Survey, or other capab 1 e company, using a gamma-ray de!ns i ty probe to determine, 
if possible, the contact between the volcanics and Abo Formation. This data 
is necessary to delineate the extent of the aquifer (i.e., saturate volume of 
volcanics). 

We have the water storage recorders. Needed are the geophysical logs and 
having the pump pulled from FH-1 two or three days prior to the test. 

Approaching the testing of FH-3 in this manner should result in maximum 
return of data required by the SEO. Prior to the aquifer test, the SEQ should 
be contacted to see if they wish to send an observer to the test. In addition, 
the data will be useful in the future if additional water rights are to be 
obtained. 
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TO: Distribution 

Distribution: 

G. J. Nunz 
M. C. Smith 
Paul Frank 
E. L. Kaufman 
C. L. Edwards 
Hendron/Hill 
B. R. Dennis 
W. A. Morris 
J. W. Tester 
Aamodt/ Brown 
H. F. Althaus 
Felix Miera 
W. R. Hansen 

G-DOF, MS 575 
G-OOF, MS 575 
G-1, MS 575 
G-1 , t1S 575 
G-2, MS 978 
G-2, MS 978 
G-3, MS 586 
G-4, ~1S 980 
G-5, MS 981 
G-5, MS 981 
DOE-ENG t·1S 316 
LS-6, MS 495 
H-8, MS 490 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!144 

DATE: March 12, 1980 



ATTACHMENT I 

STATE OF NE\N ME:XICO 
STATE ENGINEER OFFICE 

S.l. AEY.OLDS 
STATll.GI.EEA 

FILE: RG-24834 

DISTRICT 1 

May 23, 1978 ADDRESS COARESPONOENC£ TO 
1340 MENAUL N £ 

SUITE IOi 
AL8UGUEAQU£. NEW M[ICICO 17,07 

PHON£ 142·3Ui 

Mr. Kenneth R. Braziel, Area Hanager 
U. S. Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

Dear Mr. Braziel: 

Enclosed is your copy of the above-numbered application for 
permit for water to be used in geothermal research which has 
been approved subject to the conditions set forth on the re
verse side of the permit. 

Please note Condition #3 which sets out the requirement for 
metering the amount of water used under this permit and the 
reporting of said usage to this office. 

This permit will automatically expire on January 1, 1987. 

mlh 
Encl: Permit (1) 

cc: Santa Fe 

86-8 

Very truly yours, 

,/ / .. L (L/;,/< __ -___ __ 
· -:1. L. \-71.11 iams 

Supervisor, District 1 
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Department of Energy 
Los Alamos, Hew Mexico 87544 

AI.I'.Y 3 l S7l 

R. H. Hendron, G-4, LASL (MS-980) 

WATER RIGHTS - FENTON HILL 

ATTACHMENT I 

In response to your previous correspondence G-4-78-102, dated 
December 7, 1977 please be advised effective May 15, 1978 the water 
rights fo.r Fenton Hi 11 under Permit RG-34834 have been increased 
to 18 acre feet for the year 1978 and to 15 acre feet for the 
years following through 1986. The permit is to be automatically' 
cancelled effective January 1, 1987. 

Your attention is directed to Items 1, 2 and 3 on the reverse side 
of the permit. Please advise this office of the methods planned 
by your office for a~suring that these items are complied with and 
that a report acceptable to the State Engineer is made available to 
that office on or before the lOth day of each month following the 
period of useage. A copy of the report should aiso be made available 
to this office. 

C;~~:~a1 r-~~~1 ~~ 
t::: .. :-1"y F. ;, ~ : .... ·: 

LFE:HFA 
Harry F. Althaus, Chief 
Facilities Engineering Branch 

Enclosure: 
Permit RG-34834 dtd 5/15/78 (3 copies) 

cc: 
2> 3 

Eean Miller, The Zia Company, w/encl 
J. Purtyman, LASL (~15-490), \'1/encl 

B. Crismon, LAAO, w/encl 
H. Althaus, Fac.Engrg. Br., w/encl 
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ATTACHMENT I 
l~·'l'OitTAl'IT-RI:AU ll\oSTilliC1'10:1/S ON HACK DE.:.'ORl: I'ILUSO OUT Tlllll J'OilM 

APPLICATION FOR PER11IT 

To Appropriate the Undertruund ll'atcrs of the Stnte of New Mellico 
' 

J ll,, 
Dare Ruci••J---c-:---,:---:-..,....-----..,--...,.,....Fil• No. r. 
1. t.:am• ot•:-,~tc••• u c; :rfi;-.ar>:-~··,t oi t:nercv ------------.;..;a~,..---- '· I 1 S 

l>lailina aJJrus r as Al ?"QS /,rr; Office 
Ciry and s.... r as Al a~as' r:e·.l tl;>y 1 CQ 87544 

2. Sourcrotwareraupply shallo·.·• t;atcr ar;ujfer ,locaredin__B.j,s,~_)_~GI.!r..!ill..!r.'-'.dLSe'---------_;_'' .. ~.=--....... 
(arreaiaa or shallow .,acer aqr.~ifer) (namr of undct,h"und ba1ao) .......... ~ , ""•· 

), The well is 10 be locared io the~~; 2.\l_Y. !!1_.<~, ~<rion_}} __ To..,;ship T 19 tl 
Ilana• R 2 E ,.;,M.P.M., or Traer No.---J>f Map No.~l rhe ·--::--....,-------Oislf><' . 
.. l&lld owud by 1J 5 Qepa rtment of Agriculture, Forest Service 

4. Ducripriooofwell: """"eofdri:lcr Existing ~:e11 drilled undE~r P.G-24834 and RG-2483.:-~ 
Outside OiamrtC'r of c.uin,:: incht-s; Approsimate depth ro be clrill:-d~4:-:5~0c_..,......-:-:---itrt. 

,, Quanriry of ,..ar~r ro be approrriarcd and beneficially u10d 18 aCre feE~t in 1978 and 15 acrr frrt, 

thereafter through 1986. (cons .. rnpri .. us•/,r.,:o: •• on) * 
for scientific: resec:rc:h fpr geothermal hot dry rock eneroy purrosrs. t. 

6. Acruacrobcirriaa«dorplacoofuse sane as \·Jell locatior., pare. 3 above a:te-s.· - ' 

labdhlalon &~eUon Tov.·nshlp Rance Acres ·.".J c..::... 

------ -·----------------------~--' ------ -·----------------------~~~ 
------ -·-------------------------0~ ·------------------------_;·., ~ 

·----------------....:.·· > Q') 

--- ··---------------- ·-------------------

Additional staremenu or nplanarions The production of steam at Fenton Hill bus been 
demonstrated by d rcu1 a tj no l·:ater ben·;een tl-;o deeD not dry roo·. oeo:r.err.a i 
fm.l.eL.c.onc<>ctod by hvdraulic fraqurina. ll.dditicn21 ex;?eri::1enta:i::;n is r.c.· 
neu~<ary to (;.Qnduct heat f1ov1 studies and other resecrcn to test the conc:e:;t 
Of bo• dry tOCV ;oo•bprM2) poor~v ex:rectJOn 

Although the aeother~al holes are loccted in hot dry rock and not in an 
aguifer. mak~\J!L!:&ter. to offset dO\·m hole and ot~_gr losses, is necessarv 
to conduct further experimentation. It is the opinion of the Deo2rtnent of 
Energy tbaJ:.....aJi..tlrQ.Priation pf the guantitv of l·~cter desionated under ner?.::r.;:n 
5......ahlllCf.. frc11 the .exj st i no 1·1ater 1-1e 11 drilled u,nder:_Qernits nu~bers ~G-20:.83.: 
and RG-24834-2. 1·1ill not affect the Gucdalu:Je RiV!.!' fl01·1. Ho:1e\·er, a stucv 
will bo rorforrred tQ dctemine if there is an affect If there is an aifec::. 
DOE will acquire the aporopriate richts to offset the affect or will orovide 
make-pp 1-1ater bi' ceans v;hjcn 1-1ill not affect the GLiadalpe River. 

~C.On..s..uwpt.ive use is estimated to be 20 percent of the diversion. CP 

!" 

r ' 

r U5 

I, Kenneth R. Braziel . ~u;, ,;,, the loresoin, IUI<IIlrDIS are uue 10 u..~ ... cflllr -~ .. -l.egr 

an.d Mlief and th.u de-•elopmrnt ahaU cor conunencr until arpro.,al or the pC'rmU has bee ... obcain~. .... cc 

_ul>U... _.S.u.,. -"D~e=.Jp""il~!" .... tlo.!m"'' e..,n.!,;t!:....,lo~f'--!E,:n~e"'r...:g.LJy"---· Penni ..... 

3--/0 -?f 
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ACTIO!\ ot· s·r,\Tl: E:\GJ:"'F:EB 

10 t..h~ drCU:"lt:•u loll eoy OUH:rs h•••nt C'&UIIC:l ,.~!'Its; n.u:hC': rrOTIJcJ t."''.U ~:1 ~Irs .anJ rrc:ulol.:llltll o! u-e Srarr Eoai

f'rrr reon~a,tllf\f to Lhr cililliaJ, of -----------•rJl. be COC'I~iarJ .... c:h; &nJ fuflht:r JIUbtC'C't 10 tht loilll•ICII 

coadauoas: ~~~---~--~---~---~~------~-~-~~----------------1. ;)i vcrs ion n:· , ... .:: t..: = un•jt!r t~li s r~mi t shl\ 11 not ~xr. ... ,..-! 1 ~ =c::-·" 
feet per annu~ fer the ycarl978 an~ 15 ~cr~ f•Pt ~Pr ~~~u~ f~r 
~ac:1 :;u;.,~C':.u;:,-.t :·cnr t:1tOU<"'L lC.:;F., ri,."Jt-v ~C'tC'"'Dt c; t"'n e-~"'it 

div~rte~ s~~11 be r~turned to th~ nroun~ W3t'"'r r~s~rv~ir an''"• 
aurfa~c wet~r sv3tC'~ in th~ vic!nitv n' well o~-2<~3<. 

2. .;11 c!iv~rsion o~ ·~·Pt.:!r fro~ il~-2.113~ shnl1 :::e :~p;,•ntr>~ 't-"f ,. 
to::al1::ins n~t.::r, < r r"!ters, o:t a typ~ il:'H. at a location ·cs-r-

:3. COhsJ1'.1?tiVe use i\nt!/or return flow shall 5e IM!asurec\ and/or 
etlf·:-l!tc.:: ny t!"c :-"r-l.ttce by a r.~tSC'd a~ce;:t1! 10 l .. to th!"' :.tnt~ 
1 ~<_in'ler. ~ec::rc.s or diversio:-~ anc con!lurr.;:-tivc ~=3 and/or __ _ 

---,l~et~t.t .rlo~ s :-:.:.1 ~.e 9u~ti\1ttC'J to tne St~te tnalneer on or __ _ 
!!.:!!Ore ... '\e I<..!t". daJ' o! t!ie following rnonth for each c:alen?.ar 
... ' 

4. lilis jmr ... it Shall 4Uton .... t1eally e!:;"tre on Januar-y 1, l9'l I. 

Proof ol co,.,~l<tion of ••11 ahall be filcc <'D or bcferr _______________ , ___________ , I? ____ _ 

Proei ot a;:;:-lication of ..,arrr to trnrfzc•a! ~o:.sr shAll br fiJc·d CD o: brfore ________________ , I?-------

May 
'u:"lrJI mr h:.nd and. aral this _______________ day of--------------

15th 79 • .. t'., !? ___ _ 

Rights 13ureau 

J~STRl'CTJO~S 

n .• lonn s!":al! be raC'CI.Ut'~. r~rfrra~h (\·;-r•·r~trc:l. &A UI~IJCitC' .and ~h.alJ bf' ICC~r.'l~lnlc.: t-~· .. fdu:.' Ice oi s 5.~0. 
£ach of uaphcatr copil'l anut Ot' rroprri\ •:cnrd ..nJ anratrd. 

A ar~aratc a;:;>licauol\ fr:r _pcr!o:<Ut rnu&t bt' fdrd for each .,,.u u.acd. 

Xc •. l-•-Fiii o.at. ai: tiar.&s '"'''!' •n.2 ac.:4jra&eay. 

Src. S-lrr.~auon Mac aftaU M •~:r:i ;a a err I crt: ot •••rr prr &C'ff' prr annUli' 10 be- ai)piird on :.ilr J~"\c!. U lor 

aYAacap.;. cru othrr purpose a. Stale- total q .. anrir)· an acre fc-rr to be" wsf'c! annually. 

Src. ,_o,.,~riMonly rhr Ianda to be- &r:acatc-d o: •hrrr •atrr •ill ~us rd. If on usurTf"Y'f'c! I J.."''Ct Crsc:-ribr by 

lr1a: aa.o!:a.:!:u·•aaon ''•• prou·crr~".trotft thf' nt'&rt'•• '"""mmt"nt l~~&r-wt'y comers. or Crsc:abf' by me-tes :.nd ao ... ,ds aaO Lieo 

·"~"ry tA aomr pr~aoC"'"'r. rasjl) .Joc.:rrJ narwal obrc-ct. 

Se-c. ·-11 laada a:r a:Ta'.J'r-! from a1u· o1hc-r source. rWpl.aan "' thi.s lf'C'Uon. Gi•r an)· other c!•ta Dt'Crssary to 

f-·lly dr•cra~ •••rr ra,!'u aow.;!\r. 

,. 
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ATTACHMENT II 

ATTENDANCE MEETINGS LASL, SEQ AND DOE 

January 16, 1979 March 23' 1979 

M. B. Compton SEO M. B. Compton SEO 
D. R. Cooper SEO H. F. Althaus DOE 
P. D. Akin SEO R. H. Hendron LASL 
M. P. Spinks SEQ E. L. Kaufman LASL 
D. N. Stone SEQ w. D. Purtymun LASL 
c. E. Bingham DOE c. E. Bingham DOE 
H. F. Althaus DOE D. R. Cooper SEQ 
E. M. Nunez LASL P. D. Akins SEQ 
R. H. Hendron LASL M. P. Spinks SEQ 
W. D. Purtymun LASL D. N. Stone SEO 
E. L. Kaufman LASL 
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TO 

ATIACHHENT I II 
Lr - AI..AMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CAL.IFORNIA 
L.OS AL.AMOS. NEW MEXICO 87~44 

TEL.EPHONE: 

OFFICE MEMORANDUM 

M. C. Smith, Group Leader, Q-22 DATE: April 2, 1974 

. ' ~ '\~V 
FROM Wm. D. Purtymun, H-8 and Francis West, Q-22 

SUBJECT: EXPLORATORY TEST HOLE IN VOLCANICS WITH POSSIBLE COMPLETION 
AS A SMALL YIELD WATER SUPPLY. 

SYMBOL: H8-74-140 

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;:onglomerate. 

The geophysical logs of GT -2 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 -2. Water bearing characteristics could not be determined as the 
hole was drilled using fluids as a cutting carrier. 

The velocity log of GT -2 indicated a saturated section from a 
depth of 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 -2 through the Abiquiu section 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, Q-22 -2- April 2, 1974 

the Abo Formation. 

The contours on top of the Abo are generalizE~ d 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 perche'd 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) dischargE!S 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 discharges 
from a perched zone in the volcanics. The springs at elevations 
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 no 
water in the volcanics GT -1 (elevation 8315) was drilled using fluid 
as a carrier so that no hydrologic observation could be made prior 
to casing the hole through the volcanic. Test Hole D (ele\·atio:1 7830) 
contains water in the volcanic that rose to a depth of "'-30 it belO\\

land surface. 

The springs in La:Ze ForK ar,d Yirgin Canyon as v..·dl as the ge:'
phys:..c:::.~ logs o.f 0T -2 :..:-.ci::.cc:..tv:i ·,\·a:t:r !..l-. tllc ;;.Jl.:;:,..dcs. _:.. nol~ ci::.::-.:c: 
by cable-tool meti:10d \Voulcl be r.ece.::iso.ry to ~t:te..rL~Ll::.nc ii ci. :supp1y :i;.;r 
this site could be ccnstruc.:.eci. 'I'hr.re is d. lill)ite2 area for rec:!-.. arge to 
the aquifer in the vulcar:ics e?.s: of the si:.c ar:.d there is always t~"le 

possibility of drillbg into a high area of the Abo where the -_·olcanics 
would be dry. Limited ground water storage could occur in the lov.
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 exploratory 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\v Mexico 
State Engineer to drill in the Rio Grande Basin. The contractor 
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 lZ c::- :i.-i in.:n C:ian;ct.:r !1ole t~ a C..:pi.!l .;;.; al ... u;.tt 

20ft and set 10 3/4 inch ca..si.r.g (the 10 3/-± inch casir.g wil.:. 
be furnished by LASL). 'I'he 10 3/4 .i.nch casing 'Will be cern e:1ted 
with a slurry gro1..:t from top to bottom by the contractor. 

b. Drill an 8 inch diameter hole to a depth of about 450ft 
through the volcanics into the top of the Abo Formation (red beds). 
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To: M. C. Smith, 0-22 -4- April 2, 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. 

2. Casing construction of the exploratory hole is as follows: 
a. The length of the screen or perforat1~d (slotted casing) 

will be determined by the contractor in agreement with a 
representative of LASL. The type and siz1~ of the openings 
in screen or perforated casing will be determined by the 
contractor in agreement with a LASL repr1~sentative 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 pf 
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 contractclr. 

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 
2 hours in each perched water zone above a depth of 350 feet 
as requested by a LASL representative chargeable to LASL 
as an hourly rate. 

b. The contractor will provide testing by pumping for a 
period of at least 24 hours to determine the type and size of· 
the pump and adequacy of the well for water supply. 

4. General specifications are a.s follows: 
a. The contractor will provide LASL with cuttings from 

each 5 foot interval in depth during drilling of the 8 in.:h 
diameter hole. 

b. during the 24 hour test a representative of LASL will 
be prese!1t. '.r3.:cr le·,·el:> \', i:i ;_;,;_. cctcrn~ined priv::- to, cu.:.-i::g 

and after the te!:t. Pumping rates will be determined at hou:-ly 
in~ervals du:-ir:g t!-.e test. 

WDP:et 

cc: Don Brown, Q-22 
Bob Hendron, Q-22 
Francis West, Q-22 
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Fig. 1. Structure contours on the top of Abo Formation. 
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Approximate Cost of the Exploratory Hole 

1. a. Drilling 1 Z or 14 inch to a depth of about ZO ft and cementing 
in 10 3/4 inch casing $300 

z. 

3. 

b. Drilling 8 inch hole to about 450 ft at $8 a ft.JJ 

a. Casing 6 inch ID standard pipe about 430 ft: 
at $5 a ft. 

b. Stainless steel screen ZO ft at $60 aft= $1ZOO 
OR perforate ... d1 standard 6 inch ID pipes ZO ft at 
$1 Z a ft $Z4()5-' 

a. Hourly rate for testing and development 12: hrs at 
$Z5 an hr. 

b. Testing by pumping for Z4 hours 
at $3 0 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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ATTACHMENT IV 

Elevations (in feet) 

Land Surface Top of Casing 

Slim Hole 1 8684.6 8686.7 
Slim Hole 2 8699.2 8701 .3 
Slim Hole 3 8706.4 8606.6 
Slim Hole 4 8695.6 8696.9 
Slim Hole 5 8689.0 8692.2 
FH-2 8688.6 ~ 

a/ Top of 20" Surface Casing 8689.1 ft. 
Top of 16" Casing 8691 .2 ft. 

Water Levels (in feet) 

2/4/80 2/6/80 

Slim Hole 1 366 365.68 
Slim Hole 2 379.8PJ. .._, 
Slim Hole 3 412.7 411.05 
Slim Hole 4 377.3 377.37 
Slim Hole 5 371 370.03 

FH-2 6 37l~/ 370.26 

FH-1 370.66 

b/ MP Land surface 
c/ MP Top of 16 11 casing (Elevation 8691.2') 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

ATTACHMENT VI 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNI/ERS:TY oc CAciCOR'JiA 

OFFICE MEMORANDUM LOS ALAMOS NE'.', MEx.::;o E 70 ~~ 
Teiep'lol1e Ex~ 

Distribution 

" 
·l.i.i un 1~ -~ 

r 
Water Well #3 . i: 

G-2 

980 

DATE February 13, 1980 

Water well #2 was completed near the west side of the site in 
January. The well proved to be inadequate in production for its 
intended purpose. A committee consisting of Bill Purtyman, Dan Miles 
and Naomi Becker with Bob Hendron and Jim Hill assisting, was formed 
to pick a location for water well #3. With the information available, 
it was decided to place the well as near as feasible to water well 
#1. The final location agreed to is ~ 75' south of water well #1. 
Some sentiment was expressed for drilling the well near the test 
hole #1 at the south end of the site. This was dismissed as the 
available information was too sketchy to attach any credence to such 
a location. 

Distribution 
G. Nunz, G-DOF MS 575 
C.L. Edwards, G-2 MS 978 
~ill ~urtyman, H-8 MS 490 
Dan Miles G-4 MS 980 
Naomi Becker G-5 MS 980 
G-2 File 
Ed. Kaufman, G-OOF MS 575 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

Price Feron, ENG-2, MS 984 

,W. D. Purtymun. H-8 $~ 

.LOGS OF TEST BORING, MARCH 17, 1980 

H8-80-195 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

DATE t1arch 18, 1980 

MAIL STOP490 

The following data was collected as you requE~sted in memos 
ENG-2-80-195 and ENG-2-80-209. 

Mi cro-r1achi ni ng Facility, S~1-66, TA-3 
Depth(ftr-

Test Hole BH-20 From To 

Soil & Fill 
Tuff, light brown 

(Tuff moderately welded) 

Test Hole BH-21 

Soil & Fi 11 
Tuff, light brown 
Tuff, dark brown 

(Tuff moderately welded) 

0 
6 

0 
10 
15 

Road Improvement, TA-54 

6 
18 

10 
15 
18 

Station 9 + 00 Soil 0-2 ft (Adjacent to Road} 
Station 18 + 09 Fill 0-2 ft (On Road) 
Station 24 + 50 Soil (clayey)0-6 ft (Ditch) 
Station 24 + 50 Soil (clayey)0-7 ft (Adjacent to Ditch) 
Station 35 + 00 Fill 0-2 ft (Edge of Road) 
Station 47 + 00 Fill 0-3 ft (Edge of Road} 
Station 60 + 00 Soil 0-0.5 ft (Adjacent to Road) 
Station 70 + 00 Fill 0-2 ft (On Road) 
Station 80 + 00 Fill 0-2 ft (On Road} 

Note: Soil or Fill underlain by Tuff 

WDP:vh 
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TO 

FROM 

SUBJECT 

SYMBOL 

OFFICE MEMORANDUM 

Naomi Becker, G-5, MS 981 
Dan Miles, G-4, MS 980 

W. D. Purtymun, H-8 ~ 

HYDROLOGIC CHARACTERISTICS OF SUPPLY WELL FH-2 

H8-80-247 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALl FORNI A 

LOS ALAMOS. NEW MEXICO 87544 

DATE: April 4, 1980 

The transmissivity of the aquifer at FH-2 was determined from draw
down and recovery water level measurements during an aquifer test on 
February 4, 1980 (Fig. 1). Method used is described by Wenzel (1942) and 
Todd (1959). The storage coefficient could not be determined because 
of erratic water level fluctuations in the observation hole. 

A water stage recorder was installed on well FH-1 on March 20, 
1980, along with a microbaragraph. The water level in the well responded 
inversely to the atmospheric pressure changes, i.e., when pressure 
increased, water levels declined. The barometric efficiency of the well 
was computed from the average water level and barometric change 
from March 20 through 28 (Fig. 2). 

The storage coefficient (S) of the aquifer was estimated by a 
method described by Todd (1959) using the barometric efficiency of the 
well as described in the following equation: 

S=~ Ew B 

Where a = Porosity (estimated at 0.44 from 3-D elastic properties 
log of GT-2) 

or 

b = Thickness of aquifer (63 ft) 
Ew = bulk modules of compression of water (Todd 3 x 105 psi=6.9xl05 ft 

of water) 
B = Barometric efficiency (0.49) 

s = _(:!...:co..:.... 4.:......:.4.......,)(~6.=..J3 )'---_ 
(6.9xl05)(0.49) 

= 8.2 X 10-5 

Water level declines in the vicinity of the well can be estimated 
(assuming no water available for recharge and a homogeneous and unbounded 
aquifer) by using the transmissivity and storage coefficient. The 
following equations are found in Wenzel and Todd: 
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TO: Naomi Becker 
Dan Miles 

u = 

and s = 

where r = 
s = 
T = 

1.87r2s 
Tt 

114.6 g W(u) T 

distance from FH2(ft) 
8.2 X 10-5 

1 X 10 3gpd/ft. 

-2-

t = time after pumping began (days). 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CAL.IFORNIA 

L.OS AL.AMOS. NEW MEXICO 871544 

DA 1"E: Apri 1 4, 1980 

Q = -9.3 gpm continuous pumping, which is equal to about 
15 ac.ft/year. 

W(u) 
s 

= 
= 

oerived from u in tables for values of W(u) (Wenzel 1942). 
decline in water level (ft) at distance from FH-2. 

Water level declines at distances of 10, 250 and 500 ft from FH-2 
were estimated using the two equations and parameter·s described above. 

Distance from FH-2 
At the Cumulative Pum12age 10 ft 250 ft 500 ft 
end of 106 ga 1 ac-ft Water level declines ~ft) 

1st year 4.9 15 18 10 9 
2nd year 9.8 30 18 11 10 
5th year 24.4 75 19 12 11 
lOth year 48.9 150 23 16 14 

The data shown is subject to the assumptions made of the aquifer. 
The actual aquifer is, however, neither homogeneous or of indefinite 
areal extent. As a result, water level declines would be much greater 
than tabulated. The data is presented to indicate the minimum 
magnitude of water level decline under ideal aquifer condition if production 
from FH-2 was at 15 ac-ft/year. 

References 

L. K. Wenzel, 11 Methods for Determining Permeability of Water Bearing 
Materials, .. U.S. Geol. Survey Water Supply Paper· 887 (1942). 

K. D. Todd, 11 Ground Water Hydrology, .. John Wiley and Sons, Inc., Publishers, 
New York, New York (1959). 

WDP/mlk 
Enc. (Figs. 1 & 2) 
xc: W. R. Hansen/A. K. Stoker, H-8 

F. R. Miera, LS-6 

89-2 



~:::r--:.:_:.,: ------· ____________ _;__..;__,......-:,,_....;...,"-+-'~ 
-· t .• --

:: ! 

~+------------------t-:_·~-~---_--_------=~===~=~--
. 'lo. ·----·:------ 11-:---

·----- ---· -- - ~~-" ... ,----------------~ ~~:-t-~..-,.-:-~;t~·~: ... A!-._---, _.,...---:;;;.··------,...---:------1 
~ __ -_-,.;.,.. _______ ~-'---- ~ ~ !rg-:-c--:---- ---
~-- - \ - ~-~--· -~---~ _ _:_ ____ "!,. __ 

•l 

IX / 
IX'""-·-· 

~-
!( 

----: --_ ---=--__ -________ -___ f,L_______ . -- /-~----
,. 't 
. ' 
; ~- - t.--r---

------ J._ _ _____ ,.._ ___ .,....----:--..;------------

l. 

\. --. , 
\.-. 

~~ ~---- ·:, 1-=~~-- ,.. 
. ~r· ----- ---------; 

l.. ·----'h---------~-~---~-- ----------
----'---- _..._ ____ +-'-:-------------~-------------, 
. I ;. ,/! 
y 

----' 
I I .. 

----... / 
.• I 

-.;__ 
;.; 

-----------------~---------~ 

j:!._ ~--

~ r . r . -...._----- [~ ----- r ---------------- --- --· 

----------~--- -- __ I ~5 ___ s=-----~~-~------.:.,.------__ -_--_· _--'---~~~ 
r _; __ L __ /-----·--

'\-. ... r-
. s...__ _..;_.._ . 
"* • ~ 
<'.:'-_ I:U.. ~ 

-------
,. ~·., 7 •t I 

" -I 

~ 
. .,.,--.... 
i""' 

, ... ,. 
I 

·' 

.. 
~-.. 

·--r-

L -- ~- --- ----
:r- 0 - ._ 

::J ·'!!-- ~ 
-.a 

,.... ..... 
I"' t"' "" 

~ 

.. _ . .-:~ 

-,.....---------------· 
-~· 
' ~---

'·"-'<o-----"-------- .... 

tn ~ --- ~ ~--
C> ~ c) .:i c;; 

89-3 

r' 
~ 

,. 
·-·~---

i 
------~~ 

---- -· -----c---l] 



' z 

! : _, ',--- I .. 
;: ·t: 1 •. ! 

) I 
:- ~ - . 

-f-

--c-- I \11: 

= 
=::-

-~ 

' ---+--............J-~' ---+--............JI---------1----, -\!1 -~-..... .,... t'-
-~ 

7' 'l' I 
,. 

~--+----~-+-.--~~~:~~~~~~~~~-~~ir,~z_/_LT4',~ _+--+--~--~--~~~--~-~-~~~-~:'r.~.~r•~·~~~··~ ~: ~~~-.~, ~,-4 ,~+-~ 
" ,ii'~ --4-----1--;-~ -, '- N1+~f-'-.~.~H---,--::'1.,..+, :H.:.....t. ... J!-:.'----l-.........H 

v 

f--.-+- ~. 
-.! I .I :li ' ... ' 

= - --:- ~--lt-= 

--1.!...-.-.-1-'-'-- -=~ --

- 1-----.:, 
~tv-i-fF--- f.,- '-j....--1-----

:-.._\1 

f--· -- : ~ :-.:::'t=:= 
- ;r f-------

... t-1------

-"' ~ 
------'1 _:_::: r-:= 

89-4 



OFFICE MEMORANDUM 
TO Jim Gose, ZIA Tech Division 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 

Telephone Ext; 

DATE May 12, 1980 

FROM W. D. Purtymun, H-8~ 

suBJECT TEST HOLES AT PROPOSED PUMP STATION AT TA-57 

SYMBOL H8-80-349 

MAIL STOP 490 

Four test holes, 12 to 23 ft in depth, were drilled at the proposed 
structure on May 9, 1980. The holes penetrated a moderately welded 
to welded tuff to a depth of 10 to 12 ft. Below 10 to 12 ft the 
tuff was a nonwelded to moderately welded tuff. Free water was 
encountered in the welded tuff in the eastern-most hole. Water was 
present in an open joint or fracture and was the result of snowmelt 
ponded on the recently exposed surface of the tuff. 

Both the units of the tuff should hav2 a good bea~ing capacity 
(-5000 lbs/ft2 ); however, the presence of free water in the upper 
tuff unit may indicate some problem. Final decision on bearing 
capacity of the tuff can be made after the sump for the pumps is 
excavated, which will expose both units. At that time bearing 
capacities can be adjusted if necessary. 

WDP/mlk 
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1-., REPU 

REFER TO: 

\1.\IL STOP: 

HB-80-376 
490 

Mr. Glenn Hammock 

L::\1\'ERSIT\' OF CALIFOR:\IA 
LOS AL\\IOS SCIE~TIFIC LABORATORY 

iCO ... TRHT W-7405-E~G-361 

P.O. BOX 1663 

LOS ALA\IOS, ~EW \1EXICO 87545 

G. Herkenhoff & Associates 
302 8th Street NW 
Albuquerque, NM 87102 

Dear Glenn: 

May 27, 1980 

Enclosed is the data you requested in reguards to well locations 
in Pueblo Canyon. Table I presents the anticipated log and probable 
hydrologic characteristics of the aquifer. Figure 1 shows access roads 
and proposed well locations, while Figure 2 shows the topography in 
the vicinity of the proposed locations. 

Water for drilling operations would be available from Los Alamos 
well field booster #3 (Fig. 1). Well spacing is about one mile, as 
well location two is slightly north and upgradient to the ground water 
movement at location one. 

The presence of water from the Bayo St Plant and possible perched 
water in basalts at a depth of about 235 ft will require a string of 
surface casing to the top of the main aquifer. This would be similar 
to the construction of supply well PM-1. 

Access to both locations is on an unpaved road off State Road 4 
that services the Bayo STP. 

Both areas will require some site work to level the area for the 
rig. This will be about as much as required when we drilled PM-1. Also, 
enclosed is a copy of report on a well site in Pueblo Canyon written in 
1965. 

If I can be of further assistance, please call me at 667-7952. 

WDP:vh 

Enc. : Report 91-1 

Sincerely, 

~ 
W. D. Purtymun 
Group H-8, MS 490 
Environmental Surveillance 

An Affirmative Action/Equal Opportunity Employer 

xc: Harry Althaus, DOE ENG, LAAO, MS 316 
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ANTICIPATED LOG OF ADDITIONAL SUPPLY WELLS IN 
PUEBLO CANYON AREA 

Elevation: 6450 to 6500 ft. 

Total Depth of Pilot Hole: 2800 ft. 

Hydrologic Data: 

Probable depth to water: 625 to 650 ft. 

Probable yield: 600 to 1400 gpm 

Probably drawdown: 50 to 120 ft. 

Aquifers: Puye Conglomerate & Tesuque Fm. 

Probable Geologic Station: 

Stratigraphic Unit 

Alluvium: 

Gravel and boulders 

Puye Conglomerate: 

Conglomerate, gravels and boulders 

Basaltic rock of Chino Mesa: 

Thickness 
(feet) 

10 

70 

Basalts and interflow breccias, may 200 
contain perched water at a depth of 
235 feet 

Puye Conglomerate: 

Conglomeratie, gravels & 
boulders 

Basaltic Rocks of Chino Mesa~ 

Basalt and interflow breccias 

Puye Conglomerate: 

Conglomerate, gravels and boulders 

Tesuque Formation: 

1 70 

100 

150 

Siltstone, sandstone & conglomerate 2100 
interbedded with occasional basalt 
flow in the upper 1,000 ft of formation 
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TO 

THRU 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

OFFICE MEMORANDUM 
File 

\'I I 

/ • I 

Leader"_ :'/~f/) Wayne R. Hansen, H-8 Group 
1ff 

W. D. Purtymun and A. John 

DATE 

LO. ALAIIOIICIEHTlFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 

Telephone Ext; 
July 17, 1980 

u( N C l A S S I f I E D Ahlg,_uist, H-8 (J 
~...lassifica!iun ~~ged to 

UPDATE ON ACTIVITIES AT TA-49 by authority of the U.S.O.O.E .• ,_ ~- . -~-------

pcf1~ }~md~~~~~L--~5.~~~- -~- ~~N _2 ~-19.~_4 
(~g. of person au 1 h;..rizif;_changt~, title,'ori. (late) . . 
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H-8 

490 

Note: 
-.-~slg~ot 1seco~iview~ , lfitt~.~.Organization,'""d';'le~ 

Every Portl'on of this document is Conf1dent1a NSf." ------------- --- -- ... ; 
f ;;~ l 1 

'· 

·-- ---1 
I. INTRODUCTION 

This memo presents data collected from January through July 3, 
1980, at TA-49 in reference to accumulation of water in Core Hole 2 
( CH-2) near the center of Area 2. [ CH-2 is a ;~-1 /2" hole drilled · 
November 30, 1959, to a depth of 500.5 ft from a surface elevation of 
7137 ft. It was cased with a 2" diam. pipe. The bottom 20 ft of 
casing is slotted. In January 1961, a 6-ft-clay pad (capped with 
asphalt) was placed over Area 2 with a 2-1/2" diam extension to the casing 
bringing the casing above the pad surface.] Five test holes were 
drilled adjacent to Areas 2, 2A, and 2B and three holes were drilled 
into sand-filled shafts in Areas 2A and 2B. Cuttings from the holes 
were monitored on the site by H-1 and no contamination was detected. 
Data related to moisture neutron logging in the eight holes is 
discussed with reference to water in CH-2. Results of bailing water 
from CH-2 are included. 

Continued activities are outlined and additional support 
requested. 

II . TEST HOLES 

Five test holes were drilled to a depth of 123 ft adjacent to 
Areas 2, 2A, and 2B (Fig. 1). The holes are located to provide 
hydrologic monitoring of the tuff below the bottom of the shafts in 
Areas 2, 2A, and 2B, and to determine if water found in CH-2 is being 
recharged beyond the area or if water is being discharged from the 
area. Cuttings from the holes were logged and moisture content 
determined over 5 ft drilling intervals. The holes were logged with a 
neutron sonde at -1.6 ft intervals to provide a baseline for 
additional moisture monitoring and aid in determination of geologic 
units (Figs. 2 through 4). The neutron logs w·ere run to a depth of 
about 103ft, the length of the logging cable. Data from the neutron 
log is used to describe moisture content of materials penet·rated by the 
holes. The average and standard deviation of a number of observed 
moisture values are used to describe the moisture distribution in the 
various units. .... C Dtclaeel_~ ., 

::'Sief'~ ·'~ 01 92·1 \ I 4p: ::!.#:!~!~!E" 
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TO: File -2- DATE: 

University of Californ1a 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17 , 1980 

Starting at the surface, the holes penetrated a soil and pumice 
zone and Units 4, 5, and 6 of the Tshirege member of the Bandelier 
tuff. The lower part of Test Hole 2 (TH-2) is completed into Unit 3 of 
the Tshirege as the ground surface at TH-2 is at a lower elevation than 
the other four holes. 

The soil and pumice zone ranged from 5.3 to 9.7 ft thick with the 
thickest sections occurring near the axis of the mesa. The average 
moisture content, as determined from the neutron logs, in the soil and 
pumice ranged from about 15 to near 20% by volume (Fig. 5). The large 
standard deviation (SD) associated with the average reflects variation 
in moisture distribution through the soil and pumice zone. Moisture in 
this zone is from infiltration from precipitation. It should be noted 
that no free water was encountered in the soil and pumice, thus, the 
specific retention of the soil and pumice is greater than 20% by 
volume. 

Unit 6 ranged from 54 to about 70 ft thick. Unit 6 is a 
moderately welded tuff with an average porosity of about 48% by volume 
and a specific retention of about 20% by volume. The maximum moisture 
content from the neutron logs were about 13% by volume while the 
average moisture content ranged from 5.5 to 8.5% by volume. No free 
water was encountered in Unit 6. The maximum moisture content was well 
below the specific retention of the tuff. 

Unit 5 (sand unit) ranges from a knife edge to about 3 to 4 ft 
thick. As it is thin in the area, the thickness penetrated by the test 
holes could not be determined. The slight increase in moisture content 
in Unit 6 above the contact is normal due to the downward moisture flux 
in the unit perching above a boundary as formed by the ash flows at the 
contact of Unit 6 and Unit 5. The low moisture content of the tuff 
above and below Unit 5 indicates no free water is being transmitted 
through the relatively flat lying thin sand layer comprising Unit 5. 

The section logged in Unit 4 with the neutron sonde was about 30 
ft in TH-1, TH-3, TH-4, and TH-5, and about 46ft in TH-2. The total 
thickness of Unit 4 in TH-2 is about 55ft (Fig. 2). Unit 4 is a 
moderately welded tuff with a porosity of about 46% by volume and a 
specific retention of about 16% by volume. The maximum moisture 
content logged with the neutron sonde in the unit was about 12% by 
volume, which is below the value for specific retention. Average 
moisture content in the five holes ranged from 7.2 to 7.8% by volume. 
No free water was encountered during drilling in Unit 4. 

Unit 3 in TH-2 is a nonwelded to a moderately welded tuff. The 
moisture content of the cuttings is low (estimated from % weight 
measurements to be less than 5% by volume). There was no free water 
encountered in Unit 3. 

92-2 

'. j ' . • • ~ 



TO: File -3- DATE:: 

III. TEST HOLES IN SHAFTS 2A-O, 2A-Y, AND 2 B-Y 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17, 1980 

Test holes were drilled in three sand-filled shafts (unused) and 
into the underlying tuff. The holes were drilled to determine if the 
shafts were a possible recharge area for the water that has accumulated 
in CH-2. The holes were logged and moisture content determined of sand 
and tuff. The holes were cased as deep as possible to facilitate 
neutron moisture logging. Casing depths vary as the holes collapsed 
when the drilling auger was pulled. Several neutron logs were run in 
each hole to determine the distribution of moisture in the sand with 
time. 

Test Hole 2A-O penetrated 59 ft of sand and 15 ft of underlying 
tuff. The moisture content of the cuttings from the sand decreased 
with depth with an apparent slight increase in moisture in the 
underlying tuff (Fig. 6). As the data on cuttings are reported in 
moisture% by weight, the increase of moisture in the tuff is a density 
difference and does not necessarily indicate excessive moisture at the 
bottom of the shaft. 

Test Hole 2A-O was cased in the sand to about 56 ft or just above 
the bottom of the shaft. Neutron logs of the hole indicate moisture 
from precipitation has infiltrated to about a depth of 8 ft in the 
sand. The average moisture content in the upper 8 ft of sand from 
April 18 through June 19 ranged from 10.6 to 11.1% by volume with a 
maximum moisture of 12.1% by volume (Fig. 7). In the lower 50ft of 
sand the average moisture content ranged from 7.4 to 7.8% with a 
maximum of 8.7% by volume. The specific retention of the sand as 
determined from laboratory experiments ranged from 23.8 to 25.2% with 
an average of 24% by volume. Thus, maximum moisture content of the 
sand was well below the specific retention. However, there is an 
apparent downward flux of moisture in the sand in a low moisture range. 
The estimated moisture content of the tuff (converted from % weight to 
% volume) beneath the sand is less than 6% by volume. No free water 
was encountered in drilling the hole. 

Test Hole 2A-Y penetrated 58 ft of sand and 22 ft of underlying 
tuff. Moisture content of the cuttings in the sand decreased with 
depth with an apparent increase in the underlying tuff as in Test Hole 
2A-O (Fig. 8). Test Hole 2A-Y was cased to -29 ft. Neutron logs of 
the hole indicated moisture from precipitation has infiltrated to a 
depth of 6.2 ft in the sand. The average moisture content in the upper 
6.2 ft of sand on May 16, and June 19 was 10.3 and 11.3% by volume with 
a maximum of 12.7% by volume (Fig. 7). The average moisture content of 
the underlying 22 ft of sand was 6.6 and 6.7% by volume with a maximum 
of 7.4% by volume. The estimated moisture content of the tuff 
(converted from % weight to % volume) underlying the sand is less than 
6% by volume. No free water was encountered in drilling the hole. 

·--- 92-3 •=:- .. - .. -
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TO: File -4-· DATE: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17, 1980 

Test Hole 2B-Y penetrated 58 ft of sand and 22 ft of underlying 
tuff. As in Test Holes 2A-O and 2A-Y, the moisture contents decrease 
with depth with an apparent increase in moisture in the tuff (Fig. 9). 
The hole was cased to -30 ft. Neutron logs of the hole indicated 
moisture from precipitation has infiltrated to 6.2 ft into the sand. 
The average moisture content in the upper 6.2 ft of sand from May 21 
through June 19 has ranged from 9.3 to 10.7% by volume with a maximum 
moisture of 11.3% by volume. The average moisture content of the 
underlying 19 ft of sand ranged from 6.6 to 6.8% by volume with a 
maximum content of 8.2% by volume. The estimated moisture content of 
the tuff (converted % weight to % volume) underlying the sand was less 
than 6% by volume. No free water was encountered in drilling the hole. 

In comparing the moisture data in the sand of the three shafts, 
shaft 2A-O contains the largest concentrations (Fig. 7). From the 
limited data, it appears that in this shaft there is a downward flux of 
moisture in the sand at a low moisture range. The low moisture range 
is less than the specific retention of the sand. 

IV. CORE HOLE FLUID LEVEL MEASUREMENTS AND ACTIONS 

With the discovery of water infiltration into CH-2 and measured 
contamination in that water, a history of water level measurements was 
compiled and is reproduced below along with pertinent activities. 

Date & Time 

June 1960 

Summer of '73 or '74 

Prior to 9/25/74 

2/27175 

12/4175 

9176 

Fluid Level (ft) 

Hole dry 

Hole dry 

450 ft(?)a(-15 m) 

450 ft(?)a(-15 m) 

92-4 
m 

Comments 

USGS Geophysical Log 

Recalled from bottom 
sampling 

Subsidence hole appears 
in pad above shaft 2M 
(noted from aerial 
photograph taken 9/25/74) 

Hole filled over shaft 
2M and pad repaved 
with ashphalt 



TO: File 

Date & Time 

10/77 

8/14/78 

Winter '78-'79 

4/16179 14:00 

4/19/79 10:00 

4/27/79 09:00 

5/4179 16:00 

5/15/79 11 : 15 

5/31/79 15:00 

4/8/80 1 1:30 

5/12/80 15: 15 

6/10/80 09:20 
------------------
aMeasured from the top of 

-5-

Fluid Level (ft) 

460 ft(?)a(-14 m) 

DATE: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17, 1980 

Comments 

Recalled depth from 
sample taking 

Water sample collected 

Barometric Pressure (in. of Hg) 

348.59a 

348.61 

348.66 

348.68 

348.72 

348.80 

349.92 

350.07 

350.21 

casing 

22.90 

22.83 

22.88 

22.99 

23.04 

22.75 

22.99 

To better detect water movement into or out of the casing, it was 
decided to bail as much fluid as possible from the hole. This was done 
in June 1980. Bailing results and data are shown below. 

' 

J ~, • ·"" i ,. -:. ~· ~ ,-, r D 
···!. ,l, •':- 'I 
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TO: File 

Date Time 

6/10/80 09:20 
Bail- 5.0 gal 

6/10/80 14:00 
6/11/80 08:55 

Bail -6.4 gal 
6/11/80 11:45 
6/17/80 09:00 

Bail -6.4 gal 
6/17/80 11 :20 
6/18/80 09:20 

Bail -5.1 gal 
6/18/80 11 :20 
6/19/80 09:30 

Bail - 1. 3 gal 
6/19/80 10:40 
7/3/80 09:30 

-6- DATE: 

Water Level (ft) a 

350.21 

380.75 
380.68 

418.72 
418.41 

456. 15 
455.60 

486.38 
486.37 

get)b (all we could 
494.00 

-493.80 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17, 1980 

Barometric Pressure 

22.99 

22.96 

23.02 

23.02 
23.04 

23.02 
23.05 

23.05 

~easured from the top of the core hole; drilled depth was 500.5 ft; 
extension of pad added -6-6.5 ft for a total present depth of -506.5 ft-
507 ft. 

bAn estimated 1. 65 ft of fluid remains in the hole above the mud bottom; · . 
depth to mud is 495.65 ft. 

The volume of fluid removed equals the volume that would occupy a 
2.0 in. diam. cylinder, i.e., no fluid in the annulus between the 
casing and formation flowed into the annulus during these operations. 
We suspect the bottom of the annulus is also filled with drilling mud 
which acts as a barrier to flow of fluids between the casing and 
annulus. There is some hydrological connection as the fluid level 
dropped 1.62 ft from 4/16/79 to 6/10/80. 

lJf (' r ,-. I "' 
,,,:.·~ ·('···~r,t-f) 
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"V ,_, • !..; ""' j J c. ~ 

92-6 

;; I ·~ I ; . 4 S ' '~ e, L4 ' .. - . ..,. ~J tt i : ·-~ 



TO: File -7-
DATE:: 

V. SUMMARY AND CONCLUSION 

University of Caiifornoa 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

July 17, 1980 

Five 123-ft-deep test holes (TH-1 through TH-5) drilled around 
Areas 2, 2A, and 2B do not penetrate the entire section of Bandelier 
Tuff underlying TA-49. However, in the upper 123 ft, it appears from 
data collected that there is no recharge from outside Area 2 into Core 
Hole 2 (CH-2) or discharge from the area. The presence of water in 
CH-2 indicates recharge is within the areas--infiltrating through 
sand-filled shafts in Areas 2A or 2B or through the asphalt pad (solar 
collection, partially sealed cracks in the asphalt, or the subsidence 
hole above hole 2M that appeared in 1974 and was sealed in September 
1976) . 

The presence of contaminants in the fluid from CH-2 in 1978 
indicates recharge to CH-2 must move through the upper unit (Unit 6) of 
the Bandelier Tuff as all shafts are compl~ted in this unit. Unit 5, 
the sand layer is thin [2ft thick (78'-80')] in CH-2, and 20ft below 
the bottom of shafts in the area. 

Moisture data collected from holes drilled in unused sand-filled 
shafts indicates water from precipitation infiltrates into the upper 6 
to 8 ft of the sand. The moisture content in that zone depends on 
weather. Moisture content in the lower section of sand is lower and 
v~~ies only slightly. The moisture content of the sand is well below 
the specific retention values though there appears to be a downward 
flux of moisture in the low moisture range. The tuff beneath the sand 
does not contain excessive moisture as if water was pending in the 
bottom of the shaft. In all respects, the moisture content of the sand 
and tuff in the holes drilled in the three shafts cannot account for 
the accumulation of water in CH-2. Other sand-filled shafts (unused 
and used) in Areas 2A and 2B could be a source of recharge to CH-2 if 
they are located in a low area such as south of the asphalt pad. The 
long-term effect of the exposed sand in the top of the shafts will 
alter the moisture content of the tuff in Unit 6, increasing the 
possibility of movement through the tuff mainly by capillary movement 
with some possibility of movement of free water. 
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TO: 

--. I 'fF .. l-•Rtfl; .:." 

File -8-

VI. CONTINUED STUDIES 

DATE: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87S.5 

July 17, 1980 

Additional moisture neutron logging is planned for the test hole 
and the holes in the shafts to evaluate seasonal moisture changes. 

Cuttings from two test holes are being analyzed for radionuclides 
to provide background data. Cuttings (sand and tuff) from the shafts 
are also being analyzed to determine if there has been any movement of 
contaminants from the adjacent used shafts. 

VII. ADDITIONAL SUPPORT 

We need to have Engineering locate the five test holes by LASL 
coordinate system and establish elevation at top of casing (surface 
string) and land surface. Data will be used to determine gradient of 
contact between Units 5 and 6 of the tuff, the most probable pathway 
for any horizontal movement of water from the area. Additionally, an 
elevation measurement at the top of CH-2 is desirable. 

WDP/AJA:mar 
Attachments 

Xc: D. M. Kerr, DIR, MS 100 
R. H. Campbell, NSP-T+V, MS 670 
H. S. Jordan, H-DO, HS 400 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

OFFICE MEMORANDUM 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

Price Fernon, ENG 2, MS 984 
DATE: 

September 3, 1980 

W. D. Purtymun, H-8"a.9f' 

TEST BORINGS, TELECOMMUNICATIONS CENTER MODIFICATION, BLDG. SM-200, 
TA-3, L.J. 6309-3. 
HS-80-612 

490 

Log of two test borings on September 2 are as follows: 

WDP:vh 

Test Hole 1 (Southeast-SO ft out, 2 ft east) 
Fill, dark brown - 0-6 ft. 
Tuff, light reddish-gray- moderately welded - 6-13. 

Test Hole 2 (Southwest - 80 ft out, 17 ft. west) 
Fill, dark brown - 0-6 ft. 
Tuff, gray, moderately welded 6-13 ft. 

Tuff as penetrated by the test holes generally has a 
safe bearing capacity of 5000 lbs./sq. ft. 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

LOS _AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87!544 

OFFICE MEMORANDUM 

R. Riedel, ENG 2, MS 984 DATE: September 3, 1980 

w. o. Purtynn.fn:~· H•Srof 

TEST BORINGS, LITHIUM HYDRIDE MACHINING, BLDG. SM-102, TA-3 
L.J. 6495-3 
H8-80-611 

490 

Logs of two test borings on September 2 are as follows: 

Test Hole 1 (West) 
Tuff, gray,moderately welded 0-13 ft. 

Test Hole 2 (East) 
Tuff, light reddish-gray, moderately welded 0-13 ft. 

Moderately welded tuff as penetrated by t1est holes generally 
has a safe bearing capacity of 5000 lbs/sq. ft. 

WDP:vh 
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TO 

LO~ '-AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

Mike Ragsdale, ENG-2, MS 984 DATE: October 6, 1980 

FROM ~~;t;YJI!UQ.,..J:J~ :y)tf/ 

suBJEcT TEST BORINGS, WAREHOUSE AND STORAGE BLDG., MPF-16, TA-53; L.J. 6317-53 

SYMBOL H8-80-665 

MAIL STOP: 490 

Two test borings were drilled at the east and west end of the 
proposed building. The holes were located on, and penetrated about, 
8 ft. of a moderately welded tuff. The tuff has a good bearing capacity 
and no problem should be encountered. 

WDP:vh 
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TO 

FROM 

LOS ,41 AMOS SCIENTIFIC LABORATORY 
NIVERSITY OF CALIFORNIA 

~ , ALAMOS, NEW MEXICO 67544 

OFFICE MEMORANDUM 

: Charles King, P-DQ, MS 460 DATE: November 14, 1980 

SUBJECT : TEST HOLE NEAR BLDG. M, TA-53 

SYMBOL H8-80-763 

MAIL STOP: 490 

A test hole was drilled to a depth of 52 ft northeast of Bldg. M 
on November 13, 1980. 

Geologic Log 

Soil and Fill 
Unit 3, tuff moderately 
welded, gray; section 
from 14 to about 20 ft. 
weathered to a brownish gray, 
excessive moisture. 

Unit 2A, tuff, moderately 
welded, brownish gray; upper 
section 20 to about 26 ft 
weathered. 

Feet 
From --l"o 
-0- -2 

2 20 

20 S2 

The moderately welded tuff of both units will allow excavation with 
a "bucket auger... No pumi c pockets were encounter·ed during dri 11 i ng. The 
zone (excessive moisture) at a depth of about 14 to 20 ft may effect the 
stability of the wall of a shaft; in other sections the wall will be stable. 

Cuttings from the hole are being analyzed fol" moisture content, 
tritium, and gamma activity. As soon as results are available, I will 
forward them to you. 

WDP:vh 

xc: Don Doehling, ENG-4, MS 822 
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TO File 

LL ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

DATE November 17, 1980 

FROM W~:.~~jiMii~· Hl8·$r 

suBJECT TEST HOLES BAYO AND PUEBLO CANYONS 

SYMBOL H8-80-764 

MAIL STOP: 490 

The following test holes were drilled for Ford, Bacon, and Davis 
(F, B, and D) on November 12 and 13, 1980. The hole numbers are as used 
by FB and D. Samples were collected at 3 ft intervals to a depth of 
15 ft and then in 5 or 7 ft intervals. The samples were given to Don 
Mayfield for storage. 

Bayo Canyon 

Hole 317-8 

Soil 
Tuff 

Hole 317-1 

Soil 
Tuff 

Hole 317-2 

Soil 
Tuff 

Hole 317-7 

Soil 
Tuff 

Hole 317-3 

Soil 
Tuff 

Hole 317-4 

Soil and 
Tuff 

Hole 317-6 

Soil 
Tuff 

Sand 

97-1 

Feet 
From To 

0 6 
6 12 

0 18 
18 25 

0 27 
27 37 

0 2 
2 18 

0 14 
14 20 

0 14 
14 37 

0 
12 

12 
37 



TO: File DATI::: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87~5 

November 17, 1980 

Most of the tuff encountered in the holes in Bayo Canyon was badly 
weathered with some of the holes encountering pumice near the bottom. 

Pueblo Canyon 

Hole 321-14 

Alluvium 
Clay 

Hole 321-15 

Alluvium 
Sand and Clay 
Basalt 

WDP:vh 

xc: Don Mayfield, H-8 
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TO 

LOc . l!._AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.OS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

R. S. Powell, H-8, MS 518 DATE January 19, 1981 

FROM W. D. Purtymun, H-8 

SUBJECT PIT #27' INSPECTION JANUARY 19' 1981 

SYMBOL H8-81-44 

MAIL STOP 490 

A geologic inspection was made of Pit #27 with reference to 
guidelines issued for construction and use of solid waste pit. 
Joint frequence appeared to be about one major joint for every 
seven feet of pit wall. This is normal for the area. Joint openings 
were few and not of a size to require remedial action. The pit itself 
is dug into Unit 2b of the Tshirege Member of the Bandelier Tuff. The 
contact of two ash flows that make up Unit 2b is about 12 to 15 feet 
below the land surface. 

One large slab of tuff is about to 
of the pit. It should be removed prior 
runoff should be diverted from the pit. 
for use. 

fall out of the southwest wall 
to use of the pit. Surface 
Otherwise, the pit is suitable 

We are arranging to have the walls of the pit photographed by ISO 
with you (Sid) as contact. When 11 as built 11 drawings are complete, we 
would like a set. Depending on schedule, we may wish to map joints and 
fractures for additional record. 

WDP:vh 

xc: J. L. Warren, H-7, MS 518 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

LOS AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
Mike Ragsdale, ENG-2, MS 984 

w•••a": •e;~!i!ibiPIIII ~. 11!!1M~-~r 
TEST HOLE WASTE DEMONSTRATION SITE, LS-6 

H8-81-43 

490 

DATE January 19, 1981 

The tuff underlying the proposed Waste Demonstration Site is Unit 3 
of the Tshirege Member of the Bandelier Tuff. ~t is a moderately-welded 
tuff with density ranging from 702to 115 lbs/ft ',and has a safe bearing 
capacity of 5000 to 10 000 lbs/ft . Major joints systems in the tuff 
are near vertical, ranging from 70° to 90° from the horizontal. As the 
joints were formed and the ashflow cooled, the orientation in the hori
zontal pldin is random. The joint frequency is about one major joint 
for each 6 to 8 ft along the wall of an open pit. The tuff should be 
easily excavated with a back hoe. 

The tuff encountered in the four test holes was essentially the 
same. 

NE HOLE 

Soil 
Tuff, light pink, weathered 
Tuff, light gray 

SE HOLE 

Soil 
Tuff, light gray 

NW HOLE 

Soil 
Tuff, light pink weathered 
Tuff, light gray 

SW HOLE 

Soil 
Tuff, light pink weathered 
Tuff, light gray 

WDP:vh 

xc: G. DePoorter, LS-6, MS 495 
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4-28 

0-2 
2-28 
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0-2 
2-3 
3-28 



TO 

THRU 

FROM 

OFFICE MEMORANDUM 

Merle Bunker, P-2 Group Leader, MS 776 

Wayne R. Hansen, H-8 Group Leader 

\tJ. D. Piirt.Wn' and Naomi ~cker, H-8 

DATE 

LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 87545 

Telephone Ext; 

February 23, 1901 

SUBJECT STABILITY OF ROCKS ON HALLS AND SLOPES OF LOS ALAMOS CANYON 
ABOVE TA-2 

SYMBOL H8-81-133 

MAIL STOP 490 

A reconnaissance v1as made of the north canyon wall on February 19, 1981, 
at the request of A. Lyle, P-2. The last inspection of the slope was 
made on December 12, 1979 (HS-79-526). Since the last inspection, only 
one rock, about 300 to 4nO lbs., has lodged in the rock catcher on the 
north wall on the canyon. It is located between posts 4 and 5. It 
should be removed or broken up and wire spacers repaired. 

Two dead trees, one located on the north wall inside the security fence 
(chain link), the second just outside the security fence on the north v1all 
at the west end, should be removed. If they come dovm they may take out 
the security fence. The one north of the building could slide into the 
structure when it falls. For safety, they should be removed. 

With reference to the north wall, the western end of the rock catcher 
appears to be in the area of greatest rock fall potential. The cables 
and posts of the rock catcher make a slight bend to the south. Con
sideration should be given to stringing a second net of spaced cables 
through the angle of the bend, using existing posts. The existing 
rock catcher net of cables are low in this area. This was discussed 
with A. Lyle on February 19, 1981. 

Inspection of the slope failed to detect any rocks that were unstable 
or any other evidence of recent movement besides that noted above. 
It may be advisable to consider contracting for a Geologic Consultant 
to look at the area in reference to rock falls as an independent reviev1 
of past work. 

WDP:NB/mlk 
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OFFICE MEMORANDUM 
TO Charles King, P-00, t1S 460 

FROM H. D. Purtymun, H-8 1/P'P 
SUBJECT 

DATE· 

LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 87545 

Telephone Ext; 

April 7, 1981 

SYMBOL :. 

TEST HOLE NEAR BLDG. t1, TA-53 
(see t4emo HS-80-763, 11/14/80) 

H8-81-212 

MAIL STOP • 490 

A test hole was drilled to a depth of 52 ft, northeast of Bldg. M 
on November 13, 1980. The follow presents the moisture content, 
gross gamma activity, and tritium content of the tuff. 

Depth f,1oisture Gross 
3H Content Gamma (ft) (% ~~eight) (NCPt1/G) (pCi/mL) 

0 - 2 7 5 ± 0.1 6.4 ± 0.4 
2 - 7 9 7 ± 0.1 2.0 ± 0.3 
7-12 11 5 + 0.1 0. 7 ± 0.3 
12-17 17 7 ± 0.1 0.0 ± 0.3 
17-22 14 7 + 0.1 0. 7 ± 0.3 
22-27 8 7 + 0.1 0.8 ± 0.3 
27-32 6 7 + 0.1 0.0 ± 0.3 
32-37 5 8 ± 0.1 0.4 ± 0.3 
37-42 7 9 ± 0.2 0.3 ± 0.3 
42-4-7 6 9 ± 0.2 0. 5 ± 0.3 
47-52 6 9 + 0.2 0. 7 ± 0.3 

Excessive moisture occurs to a depth of about 22 ft. The tuff 
in the interval of 12-17 ft is just about saturated and may give a bit 
of trouble in construction of the shaft. 

Gross gamma activity of the cutting is normal, sho\IIS no contamination. 
Tritium from land surface to about 7 ft is low but present. Probably 
occurs from operations at the site in the form of fallout with 
precipitation. 

If I can be of further help, feel free to call. 

vJDP/ml k 
xc: Don Doeh 1 i ng, ENG-4, t·1S 8~~ 101-I 

Jerry ~1i 11 er, H-1 , r1s 81 0 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP: 

OFFICE MEMORANDUM 

Kirk Ellard, ENG-2, MS 984 

W .- 0. Purtl(J11un, H-8 ~ 

DATE 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

April 7, 1981 

CHARACTERISTICS OF THE TUFF NEAR HRL - vJASTE HATER PUMPING, 
L.J. 6625-0 

HB-81-215 

490 

The waste water below HRL is along the top of a bench on the 
north wall of Los Alamos Canyon. The bench is formed by Unit 2 
of the Tshi rege f1ember of the Bandelier Tuff. In this area 
Unit 2 is a light pinkish gray, moderate to welded tuff 
consisting of quartz and numerous sanidine crystals and 
crystal fragments, with minor amounts of rock fragments of 
latite, rhyolite, and devitrified pumice, some mafic 
minerals in a matrix of ash. The porosity of a moderate to 
welded tuff can range from 25 to 40% by volume with 
densities that range from 95 to 120 lbs/cu ft. 

The surface of the exposed tuff of Unit 2 is "case hardened" 
by weathering. Due to the porosity of the tuff, moisture 
(precipitation) is absorbed dissolving mineral from the 
tuff. The minerals are returned to the surface by evaporation 
as the tuff dries out where they are precipitated to form a rind 
(case hardened). 

~JDP /ml k 
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OFFICE MEMORANDUM 
TO File DATE 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

April n, 1981 

.. ~) 
FROM : _,~:.Purtymunr;tf .. & t-r""'r· 

suBJECT LOG OF SHALLOl-J TEST HOLES AT ~JASTE "Area C." 

SYMBOL HS-81-216 

MAIL STOP 490 

Eighteen shallow test holes were drilled in Area C on 
March 18, 1981, to obtain samples for radiochemical analyses. 
The holes were drilled using a 4-inch diameter au<ger to a depth 
of about 8 ft. Samples were collected from land-surface to 3 ft 
and 3 to D ft for analyses. 

The following presents a log of the holes. The location of 
holes are found in Area C Surveillance Log Book No. 22691 
held by Don Mayfield, H-8 (Page 81). 

Hole No. 
Cl02 
Cl03 
Cl04 
Cl05 
Cl06 
Cl07 
Cl08 
Cl09 
CllO 
Clll 
Cll2 
C113 
Cll4 
Cll7 
Cll8 
Cll9 
Cl20 
Cl21 

~ay be fill 

Soil 
0-2 
0-2 
0-3 
0-3 
0-3 
0-4 
0-2 
0-3 
0-~ 
0-3 
0-3 
0-4 
0-4 
0-2 
0-3 
0-3 
0-3 
0-2 

Range in Feet 
Tuff 

(Heathered) 
2-5 
2-4 
3-4 
3-8 
3-8 
4-8 
2-4 
3-8 
6-8 
3-8 
3-5 
4-5 
4-6 
2-5 
3-5 
3-8 
3-7 
2-4 

Tuff 
_{JJnwea the red) 

5-8 
4-8 
Ll,-8 

4-8 

5-D 
5-8 
6-8 
5-8 
5-8 

7-8 
4-8 

The soil zone ranges from about 2 to 4 ft. At hole CllO there 
appeared to be about 6 ft of fill material overlying weathered tuff. 
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TO: File -2- DATE: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

Apri 1 8, 1981 

The weathered tuff beneath the soil zone contains some clays as well as 
stratas of unweathered tuff. The weathering of tuff to clay 
probably takes place along joints in the upper part of the tuff. In 
the cutting, the weathered tuff ranges in color from light to dark brown. 
Foundations can probably be placed into the weathered tuff if con
sideration is given to their design. 

The unweathered tuff is light gray, moderately welded tuff. It 
is part of Unit 3 of the Tshirege Member of the Bandelier Tuff. 

Attached is a me~o H-8-M-2124, April 28, 1971 which presents results 
of test drilling and penetration tests at Area 11 C11 in re9ard to 
formation design for the \'Jeather tower. 

WDP/mlk 

Enc. 

xc: Harry Jordan, H-DO, MS 400 
Don Mayfield, H-8, MS 490 
Steve Diamond, WX-4, MS 985 
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OFFICE MEMORANDUM 

TO Sid Powell, H-7, MS 518 

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext : 

DATE: April 29, 1981 

FROM :W. D. Purtymun, H-8 ~ 
SUBJECT :INSPECTION, ADDITION TO PIT #27 

SYMBOL :H8-81-264 

MAIL STOP :490 

About 2, 900 cubic yards of storage was added to Pit 1127 in March 1981, 
by excavation of tuff from the pit floor (ENG R-5031). This extended the 
depth of the original pit about 9 ft with the base of the pit now at an 
elevation of 6673 ft. The floor or base of the pit is now about 15 ft above 
the floor of the-adjacent canyon, which is tributary to Pajarito Canyon 
and about 70 ft above the floor of Pajarito Canyon. 

Inspection of wall and floor of the new excavation indicated that the 
Pit is in compliance with the guidelines issued for construction and use of 
solid waste pits. For original geologic inspection of Pit 27, see Memo 
H8-81-44 (1/19/81). 

WDP:vh 

xc: J. L. Warren, H-7, MS 518 

104-1 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

OFFICE MEMORANDUM 

Mike Burkett, WX-8 , MS 777 

W. D. Purtymun, H-8$'f}'f 

TEST HOLES AT PROPOSED SOLAR POND 

H8-81-314 

490 

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO B7545 
Telephone Ext : 

DATE: May 15, 1981 

Seven (7) test holes were augered in the area of the proposed 
solar pond east of TA-46. The holes penetrated Unit 3 of the 
Tshirege member of the Bandelier tuff. Unit 3 in this area is 
a moderately welded tuff consisting of quartz and sanidine 
crystals and crystal fragments, few rock fragments of dark gray 
rhyolite and gray pumice in a light gray ash matrix. Unit 3 
is overlain in the area by a thin soil zone of dark brown clay 
soil. Similar moderately welded tuff of Unit 3 at TA-55 was 
determined to have allowable bearing pressure about 12 x 103 
lbs/sq ft, while the compacted fill of natural soil had an allow
able bearing pressure of 5 x 103 lbs/sq. ft. (Dames and Moore, 
1972, Report of Geologic, Foundation, Hydrologic, and Seismic In
vestigation, Plutonium Processing Facility, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico). 

The holes encountered 1 to 2 ft of soil overlying the tuff. 
Some of the hole encountered joints or fractures as the cutting 
changed color from a light gray to a dark gray, light brown and 
some clay were present. The change in color at the cutting reflect 
weathering along the joints prior to development of the soil zone. 
Joints in the tuff of Unit 3 will be encountered every 5 to 7 ft 
of the wall (proposed solar pond). The joints are near vertical; 
however, some low angle joints may occur. The orientation of 
the joints is random. There may be some block fallout of the pond 
wall where two joints intersect in tuff back of the pond face. 

The moderately welded tuff will excavate easily with heavy 
equipment. 

The logs of the holes are attached; locations are shown on 
attached sketch. 

WDP/ml k 

Attach. (a/s) 
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SKETCH MAP SHOWING LOCATION OF TEST HOLES (TH) 

AT PROPOSED SOLAR POND (Not to Scale) 

~ Test Hole 
~ 

~ 1 
2 
3 
4 
5 
6 
7 

105-2 

7H·f 

• 
711-z. 

• 
rN· f

• 

Tfl· s-
•• 711-&, 

• 

LOG OF TEST HOLES 
AT PROPOSED SOLAR POND 

Depth in Feet 
Tuff 

Soil Zone (Unit 3) 

0 to 1 1 to 17 
0 to 1 1 to 17 
0 to 2 2 to 17 
0 to 2 2 to 12 
0 to 2 2 to 12 
0 to 2 2 to 12 
0 to 1 1 to 12 



TO 

OFFICE MEMORANDUM 

:Billy Bowles, WX-7, MS 950 

FROM :W. D. Purtymun, H-8~ 

SUBJECT : GENERALIZED GEOHYDROLOGY OF TA-22 

SYMBOL : H8-81-325 

MAIL STOP : 490 

DATE: 

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext : 

May 21, 1981 

The follow is a generalized description of the geohydrology of 
TA-22 as you requested on May 15, 1981. 

WDP:vh 

Enc.: (a/s) 
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TA-22 is located along 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 7 500 feet with the mesa north of the site open and 

fairly flat. The surface of the mesa is cut by a fe~r small channels that 

drain into Pajarito Canyrn. 

The surface of the mesa is formed by a brown cla,y soil. The thickness 

ranges from a few feet to as much as 12 feet. The soil is derived from 

weathering of the underlying tuff or volcanic rocks. 

Volcanic rocks and sediments underly the site at the western edge of 

the plateau. A generalized section showing rock units and their thickness 

is based on a test hole located ab:·ut one mile to the northeast. 

THICKNESS DEPTH 

UNIT (FEET) (FEET) 

Bandelier Tuff 
Tshirege Member 620 620 
Otowi Member 215 835 
Guaje Memher 60 R95 

Tschicoma Formation 350 1 :'45 
Puye Formation 390 1 635 
Tschicoma Formation 270 1 905 
Puye Formation 10 1 915 
Tschicoma Formation 510+ 2 425 

The Bandelier Tuff consists of three members: Tshiregr. ' ·.·wi, and 

Guaj e, from youngest to oldest. The Tshirege Hember is cc:·· ~. d of a 

series of non~~lded to welded ashflows of rhyolite tuffs. The flow 

underlying the site is a welded tuff, The Otowi Member is a ,•.:elded 

pumicious ashflow of rhyolite tuff while the Guaj e Member is m<Hi~ up of 

an ashfall rhyolite pumice. 

The Tschicoma Formation is composed of latite and quartz latite flows 

and pyroclastic rocks. The Puye Formation is composed 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 e;i c: ~ward 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 trending fault that lies about 1.5 miles 

west of the site. It is a normal fault, down-thrown to the east. The 
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The displacement is estimated at 400 ft. The Water Canyon Fault is north

south trending terminates about 0.5 miles to the south of the site, and is 

a normal fault with maximum displacement of 80 feet. The movement on both 

faults has been post-Bandelier. 

Drainage from the site is 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 the 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. 
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LO!'" • LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

-OS ALAMOS. NEW MEXICO 87!544 

OFFICE MEMORANDUM! 

TO Mike Ragsdale, ENG-2, MS 984 DATE: August 27, 1981 

suBJECT SOLAR EVAPORATION OF LOW LEVEL RADIOACTIVE WASTE WATER, L. J. 6526-50 
TEST BORINGS 

SYMBOL H8-81-514 

MAIL STOP: 490 

Log of test borings drilled 8/24/81 near TA-50 are as follows: 
(Feet) 

Test Hole 1 (NE Corner) 

Soil, brown clay with some sand 
and gravels, almost saturated 
above contact with underlying 
tuff 3 to 7 ft. 

Tuff, brown, weathered, moderately 
welded, wet from 7 to 9 ft. 

Test Hole 2 (SE Corner) 

Soil, brown, clay, with some sand 
and gravel 

Tuff, brown weathered, moderately 
welded, extremely wet 15-17 ft. 
{probably fracture) and 17-24 ft; 
Dry 24 to 27 ft. 

Test Hole 3 (SW Corner) 

Soil, brown, clay with sand and gravel 

Tuff, brown, weathered, moderately 
welded 

Test Hole 4 (NW Corner) 

Soil, brown, clay with some sand 
and gravel, extremely wet 3 to 7ft. 

Tuff, brown, weathered moderately 
welded, wet 7 to 8 ft. 
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TO: Mike Ragsdale -2- DATE: 

University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Los Alamos, New Mexico 87545 

August 27, 1981 

The wet soil at base of soil zone encountered in Test Holes 1 and 4 
and wet tuff, probably a fracture in tuff 15 to 17 ft in Test Hole 2 is 
drainage of sanitary waste from the tile field south of TA-50. The 
presence of water in the soil and tuff will reduce the bearing capacity 
of the moderately welded tuff as it is in the process of weathering. 

A set of borings were drilled on 8/26/81 west of the previous 
location. The logs are as follows: 

NE Corner 

Soil, clay, brown with 
some sand and gravel 

Tuff, brown, weathered 
moderately welded 

NW Corner 

Log same as NE Corner, 
Tuff appears to be dryer; 
completed in tuff at 17 ft. 

SE Corner 

Soil, clay, brown with sand 
and gravel 

Tuff, brown , weathered, 
moderately welded; wet 
zone clay {probably fracture) 
8 to 10 ft. 

SW Corner 

Same as NW corner; 
completed in tuff at 17 ft. 

(Feet) 
From To 

0 5 

5 22 

0 6 

6 17 

The foundation should be set into top of tuff. The base of the 
soil zone at both locations contains more moisture, especially at the 
first location, than is usually encountered. 

WDP:vh 

xc: Price Fernon, ENG-2, MS 984 
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TO 

LOF .AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

K. 0. Ellard, ENG-2, MS 984 DATE August 27, 1981 

FRoM w. D. ~.tymun ~ H;81,p 

suBJECT TEST BORING: ELEVATOR INSTALLATION, BLDG. SM-29; L. J. 6691-3. 

SYMBOL H8-81-513 

MAIL STOP 490 

The following is a log of test boring near CMR Bldg. 
(Feet) 

Soil or fill, brown, clay with sand 
and gravel; wet 3 to 6 ft. 
Tuff, brown, weathered, moderately 
welded; wet 15 to 17 ft probably fracture 

From To 
0 6 

6 23 

Wet soil or fill overlying the tuff at 3 to 6 ft probably is the 
result of lawn irrigation. I would set the foundation down into the 
top of the tuff. 

WDP:vh 

xc: Price Fernon, ENG. 2, MS 984 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Sid Powell, H-7, MS 592 

W. D. Purtymun, H-8 ~ 

memorandum 
oATE: August 31, 1981 

MAIL STOP/TELEPHONE: 

SYMBOL H8-81-520 

INSPECTION OF SHAFT FOR DISPOSAL OF MATERIAL FROM THE 
MESON FACILITY 

The walls of the two intersecting shafts are badly broken 
along the intersection of east and west walls due to a large 
southeast-west· trending joint. Three or four blocks on the 
west wall and two on the east wall are now keystoned (held in), 
but may fall out during disposal operations. Extreme care 
should be taken. 

The exposed walls of the shaft are badly broken; however, the 
walls are in no worse condition than have been encountered in 
the open pits. The shafts meet existing criteria for receiving 
solid wastes. 

WDP/mlk 
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TO: 

THRv: 

FROM: 

Sl:SJECT: 

Los Alamos National Laboratory 
LosA.Iamos.New Mexico 87545 men1orandum 

Jim White, H-7, MS 518 January 19, 1982 
DATE: 

490;667-5021 
MAIL STOP/TELEPHONE: 

'..Jayne R. Hansen, H-8 Group Leader 1$ H8-82-22 
SYMBOL: 

REFERENCE MATERIA.L ON AREA L, TA-54, CHEMICAL STORAGE AND DISPOSAL AREA 

Area L is used for storage and disposal of chemical or toxic waste 
materials. The storage area consists of a pit 12 ft. wide, 200ft. long 
and about 12ft. deep, with ramps on long dimension. The wastes are 
buried in layers interbedded with tuff. The pit was filled and a cover 
of crushed tuff has been compacted over the waste. Trenches in the 
area were also used for disposal; however, these have now been filled 
and covered. One small pit is now being used for disposal of bulk 
liquids. Wastes are now being disposed of in shafts 2 to 6ft in 
diameter and about 60ft. deep. Containers of liquids, chemicals or 
oils are placed in the shafts, which are then back-filled with crushed 
tuff. 1 

Area L, TA-54, is located on Mesita del Buey, a narrow southeast 
trending mesa that is part of the Pajarito Plateau (Fig. 1). The 
surface of the mesa at AreaL is covered with a thin clay-like soil 
and is underlain by a series of ashflow and ash falls of dry rhyolite 
tuff. The tuff is underlain by volcanic flow rocks of basalt and 
sediments. The pit and trenches are completed into Unit 2b of the 
Tshirege Member of the Bandelier Tuff, while the shafts ext2nd through 
Unit 2b into the top of Unit 2a. 

Surface drainage from the mesa at Area L is to the north into an 
unnamed canyon that is a tributary to Canada del S.uey (Fig. 1). 
Stream flow in the unnamed Canyon and Canada de Buey is intermittent, 
occurring only from heavy thunder shower activity during the summer. 
Canada del Buey is a tributary to the Rio Grande. 

The main aquifer of the Los Alamos area 1 ies at a depth of about 
950 ft at Area L. Overlying the main aquifer is iiliout 340 ft of dry 
rhyolite tuff and 610ft of volcanic flow rocks and sediments. 
Hydrologic data collected during construction of two supply wells into 
the aquifer (one located one mile west, the othe~~ two miles 
northwest), encountered no water perched in sediments or volcanics 
above the main aquifer. Two test holes drilled in Pajarito Canyon 
south of Area L encountered no perched water below the stream channel 
alluvium. 2 Movement of water in the main aquifer beneath AreaL is 
the southeast toward the Rio Grande where a part is discharged into 
the river through seeps and springs. 3 Movement in the aquifer is 
estimated from aquifer test at about 1 ft/day. 4 
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REFERENCES: 

1. Materials Disposal AreaL, Los Alamos Scientific Laboratory, 
ENG-R-3650. 

2. R. L. Cushman, 11 An Evaluation of the Aquifer and Well Characteris
tics of the Municipal Well Fields in Los Alamos and Guaje Canyons 
near Los Alamos, New Mexico, 11 U.S. Geol. Survey Water Supply Paper 
1809-0 (1965). 

3. R. L. Griggs, 11 Geology and Ground Water Resources of the Los 
Alamos Area, New Mexico, 11 U.S. Geol. Survey Wastes Supply Paper 
1 7 53 ( 1 964) . 

4. C. V. Theis and C. S. Conover, 11 Pumping Test in the Los Alamos 
Canyon Well Field near Los Alamos, New r~exico, 11 U.S. Geol. Survey 
Water Supply Paper 1619-I (1962). 

5. W. D. Purtymun and W. R. Kennedy, 11 Geology and Hydrology of Mesita 
del Suey, .. Los Alamos Scientific Laboratory report LA-4660 (1971). 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

DATE: 

Dean Keller, ENG DO, MS 700 January 27, 1982 
MAIL STOP/TELEPHONE: 

490/667-7952 

W. D. Purtymun~ H-8 d)}J2--P SYMBOL: 

H8-82-39 
TEST HOLE WEST OF OMEGA REACTOR BLDG. 

A test hole was augered to a depth of 28 feet west of Structure 
No. TA-2-1 on January 21, 1982. The log of the hole is as follows: 

From fo 
Soil or backfill, light brown, silty sand 

with some gravels and pebbles; loosely 
consolidated with moderate amount of 
moisture. 

Gravels, pebbles, and cobbles in a brown 
silty sand, unconsolidated; deposit by 
stream in Los Alamos Canyon; water 
perched in gravel above tuff; water 
encountered at a depth of about 13 ft 

0 

below land surface; water level in the gravel 
fluctuates with volume found in stream 
channel to south; water tables are 
generally highest in spring from snowmelt 
runoff and in late summer and early fall 
from summer thunder storm runoff. 6 

Tuff, light reddish brown, weathered, non-
welded to moderately welded, some clay; ~ 
a large amount of moisture in the 
tuff below the contact with the overlying 
saturated gravels; however, at depth 25 to 
28 ft tuff adhering on the auger seemed 
quite dry. 17 
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The area west of the building is disturbed to 
depth of 6 to 10ft with utility lines (i.e., 
fire mains, piping for cooling water from 
the reactor to the cooling tower, and 
miscellaneous electrical or control cables; 
Photography and layout on file with A. R. Lyle 
CNC-5). The fill in the trenches is probably 
loosely consolidated as is the underlying gravels. 
Design for foundations for shielding should 
be based on about 3000 lbs/sq. ft, as we dis
cussed at the site on 1/21/82. Presence of water 
in the gravel may result in settling of the founda
tion 2 to 4 inches when load is applied. 

WDP:vh 

xc: A. R. Lyle, CNC-5, MS 776 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Steve Diamond, Q-11, MS-K573 oAT£: March 16, 1982 

THolU 

FROM 

SUBJECT 

MAIL STOP/TELEPHONE: K490/667-7952 

W. D. Purtyrnun, H-8~ 
HS-82-131 

SYMBOL: 

SOIL USED FOR DIKES AROUND OIL STORAGE 

Soils on the "finger-like" mesas of the Pajarito Plateau was formed by 
weathering of the underlying rhyolite tuff. The soil has the greater 
thickness near the axis of the mesa and thins toward the canyon rims where 
the tuff is exposed. The natural soil formed on the mesa has an average 
density of about 160 lbs/cu. ft. Studies indicate little, if any, 
infiltration of water from precipitation through the soil zone into the 
underlying tuff indicating that the soil has a low permeability. 1 The 
permeability of natural soil ranges from <0.5 to 2 inch/hr. 2 Soil compacted 
90% will have a much lower permeability. 

The soil zone near TA-50, including weathered zone at the top of the tuff, 
ranges from five to seven feet. The soil is described as light brown clay 
with some sand and gravel. The primary soil constituents are quartz and 
feldspar, some rock fragments of latite, rhylote, and occasional pumice in a 
fine sand to clay matrix. Clay minerals are mainly montmorillonite and 
lilte 3 • 

Conclusions: Soil derived from weathering of the tuff, compacted 90%, will 
form an effective barrier to contain an oil spill from storage until "clean
up measures .. are undertaken. 

WDP:vh 

See attached References 

112-1 



REFERENCES 

1. J. H. Abrahams and others, "Distribution of Moisture in Soil and 
Near -Surf ace Tuff on the Paj ari to Plate au, Los Alamos County, New 
Mexico," U.S. Geo 1 . Survey Prof. Paper 424-D ( 1 961 ) . 

2. J. W. Nyharn, "Soil Survey of Los Alamos County, New r~exico," Los Alarnos 
Scientific Laboratory report LA-6779-MS. 

3. E. Staritzky, "Petrographic Examination of Local Soils," Los Alamos 
Scientific Laboratory report, LA-741 (1949). 
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TO 

THRU. 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

R. L. Reidel, ENG-2, MS 984 . May 24, 1982 
OATE: 

MAIL STOP/TELEPHONE 

W. D. Purtymun, H-8 
SYMBOL: 

TEST BORINGS, SECURITY AND SAFEGUARDS UPGRADING, 
TA-41; L.J. 6709-41 

H8-82-283 

Sub surf ace investigation was made for the new parking area at TA-41. Two 
test holes were drilled as located on ENG-C 43921, Sheet C2. Logs of both 
holes were similar. 

Test Hole 1 and 2 

Sandy Soil, brown, some gravels 

Cobbles and boulders in a matrix of 
sand and gravels 

Tuff, brown, weathered to sand with a few rock fragments 
of rhyo 1 ite 

0 to 3 ft 

3 to 14 ft 

14 to 18 ft 

Water was encountered at a depth of about 10.5 ft in the gravels and 
boulders; water recharged from stream flow perched on the weathered tuff. 
Water table wi 11 fluctuate with amount of water in the nearby stream 
channel. 

No subsurface problem should be encountered in extending the parking area 
if routine compaction is completed prior to applying asphalt. 

WDP:vh 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Chris Sanchez, ENG-2, MS-984 DATE· 

MAIL STOP/TELEPHONE. 

_ ... W.!!ll D....,.e_urtymun, H-8 ·.~ SYMBOL. 

TEST BORINGS, TRITIUM PROCESSING FACILITY ROAD AND 
FENCE, TA-16; L.J. 6981-16 

July 14, 1982 

K490/667-5021 

H8-82-379 

Eight test borings ranging in depth from 8 and 13 ft. were drilled along 
the center 1 i ne of the road 1 ayout from Anchor Ranch Rd. to the New 
Tritium Processing Facility. The logs of the holes are as follows: 
locations are distances in feet from Anchor Ranch Road (Fig. 1). 

WDP:vh 
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Test Hole 0 + 25 

Soil, silty clay, brown (\vet 3 to 4 ft 
and 7 to 8 ft) 

Tuff, light tan, weathered (wet) 
Tuff, light gray, moderately welded 

Test Holes 2 + 25i 4 + 25; 6 + lOi and 8 + 20 

Soil, silty clay, light brown (dry) 
Tuff, light gray, moderately welded 

Test Hole 10 + 20 

Soil, silty clay, light brown (dry) 
Soil, light tan, silty clay, hard pan (dry) 
Tuff, light pinkish gray, moderately welded 

Test Hole 12 + 00 

Soil, silty clay, light brown (dry) 
Tuff, light pinkish gray, moderately welded 

Test Hole 13 + 10 

Soil, brown (mostly organic material, decomposed 
leaves and pine needles) 

Tuff, light gray, moderately welded 

Depth 
~~-
From To 

0 
8 

10 

0 
3 

0 
3 
6 

0 
2 

0 
0.5 

8 
10 
13 

3 
8 

3 
6 
8 

2 
8 

0.5 
8 

Test hole 0 + 25 is located east o~ a drainage ditch that contains pro
cessing water, thus the excess moisture and weathered tuff encountered in 
the hole. Test hole 10 + 20 contained "hard pan" at a depth of 3 to 6 ft 
beneath the soil zone. The "hard pan" is poorly developed soil that has 
completely dried out. It is very hard, much like adobe and is difficult to 
drill. 

With the exception of the excessive moisture encountered in test hole 
0 + 25, I can see no problem with normal road construction. The drainage 
ditch of processing water may have to be realigned. Some soil (wet) may 
have to be removed to stabilize the area. 
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Figure 1 - Location 
of Test Holes (TH). 
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TO: 

THRU: 

FROM: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Wally McCorkle 

W. D. Purtymun 'YYfJP 

memorandum 
DATE: August 6, 1982 

MAIL STOP/TELEPHONE H-8-K490I667 -3134 

SYMBOL H-8-82-418 

suBJEcT: Analyses for Ra 226 (Fenton Hill) 

Results, average of two analyses (X~SD). 

Frenton Hill Discharge 4-14 0. 11 ~0 . 08 pC i I R-
II II II 4-15 0.75+1.00 pCiiR-
II II II 4-16 0. 06+0. 01 pCil 9.. 
II II II 4-19 0.07~0.06 pCiiR-
II II II 4-20 0.14+0.01 pCi I 9.. 
II II II 4-21 o. o5+o. 01 pCil9.. 

WDP:fs 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Karen Balo, H-7, MS E516 DATE: September 23, 1982 

W. R. Hansen, H-8 Group Leader/)tNf- MAILsToPtTELEPHoNE K490/502[ 

W. D. Purtymun, H-8 ~ SYMBOL: H8-82-470 

OIL DISPOSAL SHAFT, SHAFT AREA L. 

It was reported when shaft 25 was dug that a nest containing baby 
rats was recovered with the cutting some where betweE~n 40 and 60 ft as 
the hole was being reamed. The presence of the nest indicates some 
communication of the shaft with the land surface. 

The contact between the ashflows unit 2B (upper unit) and Unit 2A 
(underlying unit) occurs at a depth of about 35ft. The contact along 
the wall of Pajarito Canyon south of AreaL is indicated by weathering of 
the soft material at the contact with horizontal cavities extending back 
from the cliff face under the mesa. Several middens or pack rat nests 
are found on the contact. Along the wall of Canada de Buey north of Area 
L the contact is covered with rockfall material, weathered tuff, and tree 
and plant litter that form the surface of the north facing slope of the 
canyon. 

A major north-south trending near vertical joint intersects the 
south wall of the shaft 25 and extends into the north wall. Along the 
joint on the south wall at a depth of about 28 to 36 ft there is a large 
hole that extends back into the wall of the shaft. t~ smaller similar 
type hole occurs in the north wall at a slightly deeper depth. These tv1o 
holes are at/or near the contact between the two ashflow units. It is 
suspected that there is communication (a hole) from the shaft along the 
contact to the outcrop on Canyon wall of Pajarito Canyon. 

On August 17 an attempt was made to obtain pictures of the wall of 
the shaft by modifying a bore wall (well) TV camera. The shaft 
monitored by the TV camera failed to obtain clear pictures. 

An attempt was made on August 18 to determine if connection 
exists along the contact from the outcrops on the Canyon wall (north and 
south) to shaft 25. 
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Karen Balo, H-7, MS E516 -2- September 23, 1982 

Smoke grenades were dropped in the shaft, the shaft sealed and the 
shaft pressurized by an air blower. Tests were run in morning and 
afternoon. No smoke was observed at the contact of the two ashflows on 
the canyon walls to the north and south of the shaft. Smoke did fill the 
adjacent shaft from an open joint. 

It appears, though it hasn't been proven, that an opening exists 
from shaft 25 to the outcrop in the canyon wall to the south. It is 
suggested that a portion of the shaft from below the contact at a depth 
of about 36ft to about a depth of 28 be filled with crushed tuff. This 
should eleiminate any wide spread oil movement along the contact between 
the two ashflows from oil stored above the 28ft. level. The tuff will 
provide material to absorp the oil. · 

WDP:pt 

cc: John Warren, H-7, MS E516. 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 
Merle Bunker, CNC-5, Group Leader, MS G766 DATE: September 23, 1982 

Wayne R. Hansen, H-8 Group Leader~ ... ,LsroPtTELEPHoNE: K490/7952 

W. D. Purtymun, H-8 ~ SYMBOL: H8-82-485 

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON ABOVE TA-2 

A reconnissance was made of the north canyon wall on September 21, 
1982, at the request of A. Lyle, CNC-5. The last inspection of the slope 
was made on February 23, 1981 (HS-81-133). Since the last inspection was 
made, no rocks have lodged in the rock catches or in the security fence. 

As previously stated in the last memo (H8-81-133). 
between post 4 and 5 on the east end should be repaired 
the catcher should be broken up or removed. Dead trees 
security fence and building should be removed. 

The rock catcher 
and the rock in 
between the 

Inspection of the slope failed to detect any rocks that were 
unst·able; however, there appears to be a number of blocks along the 
canyon rim that are potential for rock fall. Thus, the rock catcher 
should be kept in repair. 

WOP: pt 

cc: A. Lyle, CNC-5, MS G776 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Miguel Salazar, H-7, MS-J592 '1/;Jif 
THRU:- Wayne R. Hansen, H-8 Group Lea de~~ 

FRoM W. D. Purtymun, H-8 i~~ 

MTE October 20, 1982 

SYMBOL 

SUBJECT 

MAIL STOP/TELEPHONE K490/7952 

H-8-82-535 

INSPECTION OF PIT 33, AREA G, TA-54, OCTOBER 8, 1982 

A geologic inspection was made of Pit 33 with reference to guidelines 
issued for construction and use of solid pits. 

The pit is dug into unit 2b of the Tshirege Member of the Bandelier 
Tuff. At Pit 33, Unit '2b consists of two ashflows. The contact is 
indicated by a zone of large dark gray devitrified pumice fragment on 
the top of the lower ashflow. The pumice zone is near horizontal and 
is as much as 6 ft in thickness though in some places becomes indistinct. 
The zone occurs at a depth of about 10 to 15 ft in the east wall and 
at a depth of about 15 to 20ft in the west wall of the pit. 

The tuff in both ashflows is a moderately welded tuff consisting of 
quartz and sanidine crystals and crystal fragments, some latite, and 
pumice in a gray ash matrix. The upper ashflow is slightly denser (harder) 
than the lower flow as seen by slower and more difficult excavation. 

The tuff in the walls of the pit is broken by joints which formed as 
the ashflow cooled. Most of the joints, major or master joints, are 
vertical or near vertical. They range from closed to open. Some 
joint openings are clay filled or clay platted. The joint frequency 
is about the same as in other pits in the area, about one master joint 
for 6 to 8ft of pit wall. The joint openings are not of a size to 
require remedial action. 

We have documented the wall of the pit by photographs taken by ISO. 
When the ".as buil t 11 drawings of the pit are complete we would 1 ike a set. 

Surface runoff should be diverted from entering the pit, otherwise Pit 33 
is suitable for use. 

WDP:amc 

cc: John Warren, H-7, MS-E516 
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TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Miguel Salazar, H-7, MS J592 

W. D. Purtymun, H-8 .~~ 

H-8-82-629 

LOCATION OF SHAFTS, AREA G, TA-54 

memorandum 
December 1 , 1 982 

DATE: 

MAIL STOP/TELEPHONE K490/7-7952 

The three new shafts located near the west end of Pit 2 are in 
compliance with guide lines issued for construction of pits for solid 
wastes. The new shafts are to be located between shafts (filled and 
capped) No. 50, 60, 59, and 34 (ENG R-4464). . . 

a~ ·rtD P4 
The shafts; 6ft. in diameter, will be about 60ft. deep. They 

should penetrate U~it 2b and will be completed into the lower Unit 2a 
of the Tshirege Member of the Bandelier Tuff. Both units are moderately 
welded ashflow. The shafts will encounter some near vertical to vertical 
points that will cause some blocks to dislodge from the shaft walls. 
This should cause no problem in completion or use of the shaft to 
dispose of wastes. 

As the shafts are in a present shaft disposal area, we would 
like to obtain samples of the tuff every 10ft. during drilling of 
the pilot hole. The samples should be collected in plastic bags to contain 
the moisture, marked as to date, shcft number, and depth of collection. 
Please notify us when construction begins and we will assist in setting 
up a sampling scheme. 

WDP/hy 

File 

119-1 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

I ~~~·;; :5/ 

memorandum 
ro: Ed Hoth, Eng-2, MS-M984 oATE: October 26, 1982 

THRU: MAILSTOP/TELEPHONE K490/7952 

FROM W. D. Purtymun, H-8 ;~ SYMBOL H-8-82-553 

SUBJECT: TEST HOLE AT LS-6 EXPERIMENTAL SITE 

A 4-inch diameter test hole was drilled to a depth of 32ft at the site. 
The hole penetrated about 4.5 ft of soil and weather tuff and about 27.5 
ft of a moderately welded tuff of Unit 3 of the Tshirege Member of the 
Bandelier Tuff. The tuff was light gray consisting of quartz and 
sanidine crystals and crystal fragments, a few small rock fragments of 
gray rhyolite and white pumice in a gray ash matrix. The moisture 
content of the tuff was low, about 5% by volume or less. 

The moderately welded tuff will be easily worked with a backhoe, 
bull dozer, or a bucket auger. 

The tuff is broken by a number of vertical to near vertical joints. 
Intersection of these joints behind the walls of a pit or shaft may allow 
the blocks to fall into the excavation. During and after excavation the 
walls should be inspected to determine if there are any loose blocks that 
should be removed. 

WOP: arne 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 men1orandum 

ro: Karen Balo, H-7, MS E516 l~ 

THRu W. R. Hansen, H-8 Group Leader~~,. 
DATE: February 15, 1983 

K490/7-5021 MAIL STOP/TELEPHONE: 

FROM W. D. Purtymun, H-8 ~ SYMBOL: H8-83-l39 

SUBJECT: INSPECTION OF SHAFTS 23, 24, 25, AND 26 AREA L, TA-54 

The shafts at Area L are dug through Unit 2B (upper unit) and into Unit 2A 
(underlying unit) .of the Tshirege Member of the Bandelier Tuff. These 
units are moderately welded ashflows of rhyolite tuff. The contact 
between the two units occurs at about 35 ft. The small diameter of the 
shafts, 4 to 6 ft, preclude a good examination of the shaft walls for 
joints or contact between ashflows. 

Shafts 23 and 24 are 4-ft diameter shafts dri 11 ed to a depth of about 60 
ft. They are located on the west end of the shaft disposal area next to 
the fence. The shafts exhibit few joints and no blocks pulled loose 
during the construction. 

Shafts 25 and 26 are 6-ft diameter shafts drilled to a depth of about 60 
ft. They are located north of a group of shafts drilled along the fence 
in the eastern part of Area L. The walls of the shaft were smooth, 
showing few joints and only a few blocks pulled loose from the joints 
during construction. In shaft 25, there were a series of small blocks 
pulled loose from a southwest trending joint on the W'est wall from a depth 
of about 12 to 29 ft. In shaft 26, there was a sma 11 b 1 ock pu 11 ed out of 
the east wall at a depth of about 12 ft. 

When the covers were removed from shafts 25 and 26, there was a strong 
odor of benzene ~nd toluene in the shafts. Organic compounds, oils and 
solvents were disposed of in shafts {filled and capped) to the south of 
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Karen Ba 1 o 
H8-83-139 

-2- February 15, 1983 

shafts 25 and 26. At the time these organics were disposed, there was no 

material to fix the fluids in the barrels. It appears that these barrels 

have ruptured or corroded through, releasing fluids from the barrels. 

Liquid organic materials are now mixed with vermiculite or to tuff prior 

to disposal. The benzene and toluene are highly volatile and thus are 

moving in a vapor phase through open joints or fractures in the tuff or 

along the contact between the ti'K) ashflows. In disposing of wastes into 

these shafts, I would use an excess of tuff dug from the shafts to fi 11 

the void space between the walls of the shaft and waste containers. 

Construction of two other shafts in the vicinity of shafts 25 and 26 was 

terminated and the shafts filled with cutting when strong oil or solvent 

odors were encountered. When possible these shafts, though they do not 

contain wastes, should be capped to prevent any deep infiltration of water 

from precipitation or runoff into tuff. 

Your suggestion to move any additional shafts to the west end of the area 

should be implemented. Location should be at least 50 ft from the canyon 

rim. 

WDP/pb 

Cy: John Warren, H-7, MS E516 
Don Mayfi e 1 d, H-8, MS K490 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Miguel Salazar, H-7, MS J592 ) 

W. R. Hansen, H-8 Group Leader~ 

memorandum 
DATE: February 15, 1983 

MAIL STOP/TELEPHONE: K490/7-5021 

SYMBOL: H8-83-140 

INSPECTION OF SHAFTS 118, 119, AND 120 IN AREA G, TA-54 

The three shafts in Area G are located west of Pit No. 2 in the shaft 

disposal area. They are constructed through Unit 2B and underlying Unit 2A 

into the top of Unit lB. 

Shaft 118 - Drilled to a depth of 65 ft/8ft diameter. Contact between two 

ashflows at about 12 ft (Unit 2B and 2A) and encountered white nonwelded 

pumiceous at Unit 1B at about 48 ft. A southeast trending joint was broken 

out on the south wall of the shaft from about 20 to 28 ft. 

Shaft 119 - Drilled to a depth of about 62 ft/8 ft diameter. I did not 

notice contact between Unit 2B and 2A; however, the top of white nonwelded 

pumiceous occurred at 43 ft. A block was pulled out of an east-west joint 

between 24 and about 31ft depth on the east wall of the shaft. 

Shaft 120 - Drilled to a depth of about 63 ft/8 ft diameter. Contact 

between Unit 28 and 2A at about 10 ft; top of white pumiceous at Unit 1R at 

about 53 ft. A west wall b 1 ock was out at about 25 to 35 ft from the east

west trending joint. 

Samples of tuff were collected at about 10 ft intervals during the drilling 

of the 4-ft diameter pilot hole of Shaft 119. The moisture content of the 

tuff was low, probably less than 10% by volume. The moisture was distilled 

out and the san1'ples analyzed for tritium. The results are as follows: 
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r~i gue 1 Sa 1 azar 
H8-83-140 

Depth (ft) 
10 
20 
30 
40 
50 
60 

-2- February 15, 1983 

Tritium (nCi/R.) 
50 

1200 
5000 
7000 
1500 

700 

The tritium concentrations are very high; however the moisture content of 
tuff is very low. The tritium is migrating from an adjacent shaft that 
contains tritium wastes in the vapor phase. Migration takes place through 
the open joints ·and fractures and along contacts bet~~een the ashfl ow units. 

The changes in atmosphere pressure exert a pumping action on the vapors 
containing tritium in the joints, fractures, and contacts between ashflows, 
allowing tritium to escape from the open shaft in vapor phase during 
periods of barometeric lows. 

Cuttings from the shafts piled on the land surface wiill also contain 
tritium associated with moisture. Evaporation from the cutting pile will 
distribute the tritium to the atmosphere. Dilution of tritium in the 
atmosphere will reduce concentrations to acceptable 11evels. An air sampler 
located a couple of hundred feet northwest of the three shafts failed to 
detect any increase in tritium concentrations during the month of December. 
The shafts were drilled during the period December 15 through 21, 1982. 

There is no apparent reason why the shafts can not be used for the disposal 
of wastes. They meet the guidelines of December 10, 1980. I would 
recommend that as wastes are placed in the shaft, tuff from the cutting 
pile be dumped into the shaft to fill the void space between the waste-
whether in boxes or barrels. This should be done as the wastes are added 
to the shaft. 

WDP/pb 

Cy: John Warren, H-7, MS E516 
Don Mayfield, H-8, MS K490 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Miguel Salazar, H-7, MS J592 
DATE: 

G L d 
w.lJJ/ MAIL STOP/TELEPHONE: Wayne R. Hansen, H-8 roup ea er~ 

._:~;!( 
W. D. Purtymun, H-8 SYMBOL· 

INSPECTION OF SHAFTS 154 AND 155, AREA G, TA-54 

April 1, 1983 

K490/7-7952 

H8-83-225 

The two shafts are 3 ft in diameter and about 65 ft deep. They penetrate 
about 40 ft of Unit 2B and terminate about 25 ft into Unit 2A of the 
Tshirege member of the Bandelier Tuff. Both ashflows are of a moderately 
welded tuff. 

Shaft 154 - The east wall of the shaft has a block 
horizontal layering at a depth of 26 ft. This may 
between tv1o ashflows within Unit 28. An east-west 
dips north a~j intersects the north wall at 18ft. 
straight but drifts off to the southeast as much as 

and some minor 
represent a contact 
joint at the surf ace 
The shaft is not 
1.5 to 2 ft in 65 ft. 

Shaft 155 - There is a tuff blackout (wedge about 1 ft on a side) where two 
joints intersect within the east wall from the surface of the 3-ft shaft to 
a depth of about 22 ft. There are no other notable features in the shaft 
walls, which are smooth with few joints. The shaft is straight. 

The shaft, to be used for disposal of packaged tritium wastes, will be 
cased with 30-inch CMP to help restrict the movement of tritium in the 
vapor phase as occurs at other shaft locations at Area G. The integrity of 
the casing will be tested by monitoring tubes between the casing and shaft 
wall while the integrity of the packaged tritium wastes (55-gal. drums with 
wastes encased in asphalt) will be monitored by tubes placed in the casing 
filled .... ~:.:.:.:.~ waste containers. 

The shafts meet the guidelines for disposal of solid waste at Area G as 
outlined by memorandum H7-80-660, December 10, 1980. 

WOP: 1 es 

Cy: John Warren, H-7, MS E516 
Don Mayfield, H-8, MS K490 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 menr1orandum 

David Trujillo, ENG-2, MS M984 DATE: 

Wayne R. Hansen, H-8 Group Leader_;..:.{~~~'LsToPITELEPHONE 

W. D. Purtymun, H-8~~ SYMBOL 

TEST HOLES REQUESTED BY ENG-2 AT TA-55 

Apri 1 11, 1983 

K490/7-7952 

H8-83-254 

Four test holes were drilled on March 16, 1983, to determine geologic 
conditions for the foundation design for the office addition PF-3, TA-55 
(Lab. Job No. 664-55). The test holes were located north of BLDG PF-3 (see 
ENG Drawing SK-7176 for locations). Logs of the holes are as follows: 

Test Hole Elevation Los ~ft~ 
No. (ft) Fi1 1 TufT 

1 7981.2 0-7 7-12 
2 82.0 0-7 7-12 
3 82.0 0-6 6-12 
4 82.0 0-5 5-7 

The fill material consisted of soil and crushed tuff. It was quite wet 
(moisture content probably in excess of 20% by volume). The underlying 
rhyolite tuff is composed of quartz, sanidine crystal, and crystal 
fragments, a few rock fragments of latite and rhyolite in an ash matrix. 
The tuff penetrated by the test holes is also quite wet. The matrix of the 
tuff is dark gray and appears partly weathered from the excess moisture. 

The test holes are in an area covered by asphalt. Excessive moisture in 
the fill and tuff penetrated by the test holes is the result of water that 
has infiltrated into the exposed fill north of Bldg. PF-2 and the retaining 
wall south fo ~1 dg. PF -6 (ENG Drawing SK-7176). The water has moved north 
in the fill under the asphalt. The asphalt cover prevents evaporation 
(drying out) from the fill and tuff penetrated by the test holes. 

If we can be of further service, please call. 

WDP/pb 
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TO 

FROM 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

R. L. Riedel, ENG-2, MS M984 

W. D. Purtymun, H-8 ·~ 

memorandum 
DATE. ~ay 3, 1983 

MAILSTOPITELEPHONE K490/7-7952 

SYMBOL H8-83-307 

SUBJECT TEST HOLES, TRAILER REPLACEMENT FACILITY, BLDG MD-22, TA-54, L.J. 6867-
54 

Four test borings were augered in the area of the proposed Bldg. MD-22 
on May 2, 1Y83. The log of the holes were about the same except for 
the thickness of the soil zone. The soil zone was thin ranging from 
about 2 ft in test hole 1 to one ft or less in the other three test 
holes (see sketch for test hole location). The test holes penetrated 
16 to 18ft of Unit 2b of the Tshirege Member of the Bandelier Tuff. 
It is a moderately welded tuff composed of quartz and sanidine crystals 
and crystal fragments, a few small rock fragments of latite and 
rhyolite in a light gray ash matrix. The moderately welded tuff has a 
safe bearing capacity of 3000 to 5000 lbs/sq ft. The tuff has numerous 
joints and fractures most of which are vertical or near vertical. The 
joints or fractures will not be a problem. 

In reference to a shaft as a drain field for a septic tank, a nearby 
test hole indicated the contact betwe~n Unit 2b and underlying Unit 2a 
at a depth of about 50 ft. I wou 1 d 1 ocate the shaft as far as 
practical from the canyon rim. This will restrict any liquid in the 
shaft from moving to the canyon walls through either joints or the 
contact between ash flows. There should be no problem if you locate 
the shaft north of the proposed building as you indicated. 

Enclosed is a copy of the design criteria for septic tank drain field 
(shafts). 

WDP/pb 

Enc. a/s 
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TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

E. J. Hath, ENG-2, MS M984 
;vf' 

W. D. Purtymun, HSE-8~p11 

HSE8-83-3!:>8 

TEST BORINGS, TA-51, MAY 23, 1983 

memorandum 
DATE f11ay 25, 1983 

MAILSTOPITELEPHONE. K490/7-7952 

Four test borings were augered in the area of the proposed 
tnvironmental Research Laboratory (Ref. 11, L.J. 6629-51) and 
Environmental Science Center (Ref. 12, TA-51, L.J. 6651-51). The soil 
zone at the locations rangea from 2 to 3 ft in thickness. The soil is 
a light brown clay soil with a few rock fragments of latite and 
rhyolite. The soil zone is underlain by Unit 3 of the Tshirege !~ember 
of the Bandelier Tuff. Unit 3 is a moderately welded, light gray tuff. 
It is composed of quartz and sanadine crystals and crystal fragments, a 
few rock fragments of dark gray latite and rhyolite, and minor amounts 
of pumice in a light gray ash matrix. The moaerately welded tuff has a 
safe bearing capacity of about 5000 lbs/sq. ft. 

The soil zone in test hole 1 was about 3 ft thick; test hole 2, about 
2.5 ft thick; test hole 3, about 3 ft thick; and test hole 4, about 2 
ft thick. The test borings penetrated 20 to 21 ft of Unit 3, a 
moderately welded light gray tuff. The moisture content of the soil 
may be as much as 15% moisture by volume; however, the underlying tuff 
is quite dry, estimated at less than 5% moisture by volume. 

The test borings encountered no anomalies either in the soil or the 
tuff that would effect the foundation design. Location of the test 
holes is shown on the attached figure 1. 

WDP/pb 

Att. a/s 
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TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

David Trujillo, ENG-2, M984 
}/' 

)~.,, 
W. D. Purtymun, HSE-8 

HSEB-83-530 

TEST BORINGS AT TA-35 

memorandum 
oATJ:\ugust 3, 1983 

MAIL STOP•TELEPHOfiiE 

K490, 7952 

Attached is location and logs of test borings at proposed addition to 
Bldg. TSL-85, TA-35. 
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TO 

FROM 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

Dick Crombie, ENG-11 Group Leader, MS M701 DATE August 19, 1983 

W. D. Purtymun, HSE-8~ MAIL STOP/TELEPHOIIIE K 4 90 I 7- 7 9 52 

SYMBOL HSE8-83-550 

SUBJECT LOG OF TEST HOLES IN CANADA DEL BUEY 

(feet) 
""Ti·om To 

Test Hole 1 
Soil and weathered tuff () 12 
Tuff, light gray, non-to-
moderately welded 1" '· 17 

Test Hole 2 
Soil and weathered tuff () 22 
Tuff, 1 i ght brown, non-to-
moderately welded, weathered 22 27 

Test Hole 3 
Soil and weathered tuff () 22 
Tuff, 1 i ght brown, non-to-
moderately welded, weathered 2~' { 27 

Test Hole 4 
Soil and weathered tuff (I 9 
Tuff, light gray, non-to-
moderately welded 9 12 

Test Hole 5 
Soil and weathered tuff 0 7 
Tuff, light gray, non-to-
moderately welded 7 12 

Attached is a map showing the location of the test holes. East of Test 
Hole 5 the tuff is exposed in the channel. The material logged as soil 
and weathered tuff may be used for fill material. The underlying tuff 
non-to-moderately welded may also be considered for fill material. It 
is only slightly consolidated and does contain some weathered clay, 
especially in the head of the canyon. Samples were collected for 
compacted permeabilities as requested by Jim Hewitt. I understand he 
will have the test made by a commercial laboratory. 

WDP:pb 

Att: a/s 

Cy: Jim Hewitt, Holmes and Narver, ENG-11, ~1S ~1701 
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Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 men1orandum 

To Welton Smith, ENG-1, MS-M713 

W. D. Purtymun, HSE-8 ~ 

DATE August 22, 1983 

MAIL STOP/TELEPHONE K490 I 66 7-7952 

SYMBOL 

SUBJECT 

• HSE8-83-564 

TEST HOLES FOR PERCOLATION TESTS 

Three holes were augered northwest of the Environmental Science Center 
{TA-51) in the area of the drain field for the center. The holes 
encountered the same lithologic section. 

Soil, dark brown, clayey 
Tuff, light gray, moderately welded, 

quartz and sani dine crystals and 
crystal fragments, small rock fragments 
of latite and rhyolite in a light gray 
ash 
(A single ashflow, Unit 3) 

From 
(ft) 

0 

1 

A single hole was augered at the site for the Administration 

To 

1 

52 

Building at Area G {TA-54). The hole encountered two ashflows, Upper 
Unit 2B and Lower Unit 2A of the Tshirege Member of the Bandelier Tuff. 

Soil, brown clayey 
Tuff, light gray, moderately welded, 

few rock fragments of latite, 
quartz and sanidine crystals in a 
light gray ash matrix {Unit 2B) 

Tuff, light pinkish gray, moderately 
welded, few rock fragments of latite 
and rhyolite, gray pumice, quartz and 
sanidine crystals in an ash matrix 
Unit 2A) 

From 

0 

37 

(ft) 
To 

1 

37 

52 

The hole is located about 40 ft west of the northwest corner of the 
fence. 

WDP:mlk 

xc: Price Fernon, ENG-2, MS M984 
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TO 

FROM 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

R. L. Riedel, ENG-2, MS M984 

W. D. Purtymun, HSE-8 ~ 

memorandum 
DATE. August 24, 1983 

MAIL STOP/TELEPHONE K490/ 7-795 2 

SYMBOL HSE8-83-570 

suBJECT TEST BORINGS, CHEMICAL SURETY MATERIALS FACILITY, SM-29, 
TA-3, L.J. 6862-3 

Seven test holes were drilled on the west side of Bldg. SM-29 south of 
Wing 1 (Fig. 1). The bedrock (tuff) is exposed in the area. Only a 
thin section (generally less than 1 ft) of gravel and soil was 
encountered overlying the-tuff. The tuff penetrated by the holes was a 
single ashflow. The tuff ,is moderately welded, light pinkish gray, 
with quartz and sanidi ne crystals and crystal fragments, a few small 
rock fragments of gray latite and pumice in an ash matrix. The depth 
of the test holes is as follows: 

TH-1 
TH-2 
TH-3 
TH-4 
TH-5 
TH-6 
TH-7 

Depth (ft) 

22 
17 
12 
22 
22 
22 
22 

The holes did not encounter any anomalies in the tuff. 

Three test holes were drilled on the west side of Bldg. 29 south of 
Wing 4 (Fig. 2). The location of the holes is in the area between the 
building and the parking lot. There is some roof drainage into this 
area resulting in a greater zone of weathering and greater than normal 
moisture content of the soi 1 and tuff. The 1 og of the three test ho 1 es 
is as fo 11 ows: 

TH-8 
~or fill, brown, clayey, wet 
Tuff, brown, weathered, wet 
Tuff, light pinkish gray, moderately welded 
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(Ft) 
From To 

0 
4 
7 

4 
7 

22 



R. L. Riedel, ENG-2 
HSE8-83-570 

TH-9 

-2-

~or fill, brown, clayey, wet 
Tuff, brown, weathered, wet 
Tuff, light pinkish gray, moderately welded 

TH-10 
Soil or fill, brown, wet 
Tuff, light brown, weathered, wet 
Tuff, light pinkish gray, moderately welded 

WOP: 1 es 

At t ac hme nt: Figs. 1 and 2 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

To Merle Bunker, CNC-5 Group Leader, MS G766 
DATE 

July 25, 1983 

K490/75021 THRU 

FROM 

SUBJECT 

.. · 

W R Hs c 8 G L d '/ ;_;.· ayne . Hansen, ~- roup ea er. 1 MAILSTOP!TELEPHONE 

1tA 
1( 

W. D. Purtymun, HSE-8 

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS 

S fMBOL 
HSE8-33-513 

CMJYO:i AGCJVE TA-2 

A reconnaisance was made of the north wall of Los Alamos Canyon above the 
site on May 26, 1983. The reconnaissance was made at the request of A. 
Lyle, CNC-5. The last inspection of the slope was made on Septe~ber 21, 
1932 (HB-82-485). Since the last inspection was made, no rocks have lodqed 
in the rock catchers or in the security fence. There has been no ~8vereGt 
of rocks or rock falls on the slope. 

The inspection of the slope failed to detect any rocks that are unsta~le; 
however, there appears to be a number of blocks along the canyon ri~ that 
are potential for rock fall. If rocks should dislodge, the slope below the 
cliff face (most unstable area), rock catchers, and security fences abov~ 
the buildings should prevent the rocks from causing any damage. 

The north wall of the canyon was photographed in early June by IS-7 (~eg. 
~o. CN 8303121 through CN 8303130). The photos are in color and are on 
file with A. Lyle CNC-5. They were taken fro~ the access road south of ti;e 
strea~ and are overlapping views from west to east. The pictures docu~ent 
the upper rim of the canyon, the area for potential rock fall. The 
pictures are to be used for comparison with fJture inspections. 

WDP/pb 
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TO: 

THAU: 

F"'M: 

luaJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Richard Crombie, ENG-11 Group Leader, MS M701 OATE: September 14, 1983 

W. R. H HSE 8 G L d ~~IL STOP/TELEPHONE ansen, - roup ea e / K490/667-7952 

<aJP ~ .··0 

W. D. Purtymun, Don Van Etten & Nao~cker SYMBOL· HSE8-83-608 

PROPOSED BARROW PIT IN MORTANDAD CANYON 

To facilitate long-range plans for the Laboratory, Robert Turner, ENG-
11, informally requested in September 1981 that HSE-8 consider locating 
a barrow area. for a. 1 arge vo 1 ume of fi 11 inaterj al to be used in 
construction at the Laboratory. The past source of fill material 
located south of Paj_arito Acres in Potri1lo Canyon had been depleted. 

One possible location that could furnish a large volume- of fill 
material proposed to ENa-11 was in lower Mortandad Canyon. The area 
was visited with ENG-11 and a preliminary study was made in October 
1981. ENG-11 placed no time constraints upon completion of the study. 
The purpose of this report is to document the study that was made in 
the canyon. 

If the proposed barrow area discussed in the attached report is to be 
considered for use at any time in th~ future, it is necessary to protect 
this resource by rehabi litati ng_the existing i nfi ltrat ion tank and 
constructing a second tank immediately. 

WDP:mlk 

Attach: Report on proposed barrow pit in Mortandad Canyon 

Cy: Robert Turner, ENG-11, MS M701 
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GEOLOGIC DESCRIPTION OF THE PROPOSED BARROW AREA IN MORTANDAD CANYON 

Summary: 

The fill material in Mortandad Canyon is a sand with mixed with silt 

and c 1 ay. In the study area there is a vo 1 ume of about 170 x 10 :l yds :~ 

of fill material available in the upper 9 yds of the canyon bottom. An 
additional 3 x 106 yds:l of fill material are probably available in the 

canyon east of the study area. About 2.5 miles of existing road will 
have to be repaired or improved or a new road about 0.5 miles in length 

be constructed to connect with paved road in Sandi a Canyon. The 1 atter 
is recoJTITlended. Of immediate concern is if this rE~ach of Mortandad 
Canyon is to be used as a barrow area the tank to 1·etain runoff west of 
barrow area should be rehabilitated (remove sediments) and enlarged and 
a second tank constructed. The retention of storm runoff west of the 
proposed barrow area is necessary to prevent contamination of the fill 
material by transport and dispersion of contami natE!d sediments from the 

midreach of Mortandad Canyon, which receives treatE!d radioactive liquid 

wastes from the industrial treatment plant at TA-50. 

I. INTRODUCTION 

Mortandad Canyon is one of the many long, narrow, southeast 
trending canyons that is cut into the Bandelier Tuff. 1 The Bandelier 
Tuff forms the upper surface of the Pajarito Pl atectu. Mortandad Canyon 
heads on the western edge of the Pajarito Plateau and is tributary to 
the Rio Grande to the east (Fig. 1). 

Liquid industrial effluents from the Waste Tre~atment Plant at TA-

50 are released into the midreach of Mortandad Canyon. The treated 
effluents contain trace amounts of radionuclides. 2 The effluents, some 
waste water, and occasional storm runoff maintain surface flow in a 
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short reach of the canyon. The surface flow recharges a small body of 
shallow ground water in the alluvium below the effluent outfall from 
TA-50. The concentrations of radionuclides in the effluent, waste 
water, storm runoff, and shallow aquifer are reduced by ion exchange 
and adsorption with fine materials in the alluvium. A high "build-
up" of radioactivity in the alluvilrn near the effluent outfall does not 
occur as the radionuclides in the alluvium are transported and dispersed 
down the canyon by storm runoff. The distance of the transport and 
dispersion of radionuclides is limited to within the Laboratory area. 
This is because the small drainage area of the canyon does not produce a 
large volume of runoff and there is a large volume of unsaturated alluvium 
to adsorb the runoff when it does occur.~ 

A. Location of Barrow Area 

The barrow pits are located east of the area contaminated by the 
transport of radionuclides by storm runoff. Test holes drilled in the 
alluvium of the canyon indicate that the alluvium underlying the barrow· 
area does not contain perched water. :J The eastern 1 imi ts of the 
shallow ground perched in the alluvium occurs about 2500 ft west of the 
proposed site. The western extent of the barrow area is at or near the 
area of contamination transported by storm runoff, while the eastern 
edge extends down the canyon to the Laboratory boundary, which is with 
the Sacred Land of San Ildefonso Pueblo. The area investigated is at 
the eastern edge of the contaminated area. 

II. OCCURRENCE OF ALLUVIUM 

The use of alluvium in the canyon is proposed for the fill 
material. The alluvium in the canyon is derived from weathering of the 
Bandelier Tuff. It is composed of two units: an upper sand unit about 
20 ft thick that was formed by mechanical erosion of the tuff, and a lower 
sandy clay unit that is a section of tuff that has weathered in place. 1 
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The upper sand unit is composed of gravels, sand, silt and clays, while 
the underlying sandy clay unit contains a slightly lar·ger percentage of 
silts and clay. In general, the silt and clay portion of the alluvium is 
small, less than 10% by weight in the upper sandy clay unit. A typical 
particle size distribution for the upper sand unit is as follows: 

Size Range Distribution 
Grade (mm) 1Per cent by Weight 

Granules 2.36 - 3.96 5.5 
Very Coarse Sand 1.17 - 2. 36 22.5 
Coarse Sand 0.589 - 1.17 42.5 
Medi urn Sand 0.245 - 0.589 16.5 
Fine Sand 0.147 - 0.293 5.5 
Very Fine Sand 0.074 - 0.147 1.5 
Silt and Clay 0.074 6.0 

The alluvium consists of very few boulders, cobbles, and pebbles of· 
rhyolite tuff intermixed with sand, silts and clay. The sand consists 
mainly of medium to very coarse grained crystals, crystal fragments of 
quartz and sanidine, and fragments of rhyolite tuff. There are very few 
small rock fragments of rhyolite, latite, and dacite that were incorporated 
within the ashflow that has weathered to form the alluvium. 

The alluvium increases in thickness downgradient in the canyon. At 
observation Well MC0-9 the upper sand unit is 20 to 25 ft thick underlain 
by a lower sand clay unit that is over 40 ft thick. At MC0-10 the upper 
sand unit is about 20 ft thick underlain by over 60ft of the sand clay 
unit. In the lower part of the canyon at the Laboratory boundary, seismic 
data confirmed by a test hole indicates the alluvium (upper sand and lower 
sand clay unit) is about 120 ft thick.2 Physical and hydrologic 
characteristics of the fill material are being determined by an outside 
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contractor. The results will be tabulated and transmitted as soon as 
results are received. 

A. Monitoring Dispersion of Radionuclides by Storm Runoff 

Hydrologic studies began in Mortandad Canyon in November of 1960. 
Since that time there has been no runoff to transport radionuclides out of 
the canyon (disposal area) onto the Sacred Area {Fig. 1). The major 
transport of radionuclides has occurred and terminated west of the Sacred 
Area. It is within this area that contains no transported radionucl ides 
that the location of the barrow pit is proposed. 

1. Radionuclides in Sediments 1978 and 1981. The major radionuclides 
released with the effluents into Mortandad Canyon from the treatment plant 
at TA-50 are 2:S8Pu, 2:S9Pu, and 1 :1 1Cs. These radionuclides are bound to the 
sediments in the stream channel. These sediments in the reach of effluent 
flow in the canyon are further transported and dispersed by storm runoff.~ 
One of the largest runoff events that has occurred in the canyon was late 
November 1978 and was about 102 ft :~I sec at the gaging station near the 
effluent outfall. The event was preceeded by several days of snow and rain 
that saturated the channel, causing the 1 argest of the number of events to 
flow and transport contaminated sediment to near MC0-9 {Fig. 2). 

A survey was made of the sediments in the canyon on December 4, 1978 
to determine the extent of the transport and dispersion of the 
radionuclides in the suspended and bed sediments. The survey was made by 
collecting sediment samples every 300ft down the channel to the Laboratory 
boundary with the Sacred Land. The samples were analyzed for 2:S8Pu, 2 :S9pu, 
and 1 :~1cs (Table I). The results of the analyses indicated that transport 
of Pu and Cs ended between Stations 14 and 15. Based on regional soil 
sample fallout concentrations, background 2 :S8Pu is 0.008 pCi/g; background 
2:~9pu is 0.028 pCi/g; and background 1 :~1cs is 0.92 pCi/g.lt The 2:18Pu at 
Stations 14 and 5 is at fallout levels (0.008 pCi/g). The 2:~9pu at Station 
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14 (0.099 pCi/g) and at Station 15 (0.049 pCi/g) is slightly elevated when 
compared to fallout levels (0.028 pCi/g}. The 1 ~1Cs concentrations decrease 
from 0.43 pCi/g at Station 14 to 0.26 pCi/g at Stati1:>n 15. These 
concentrations are below fallout levels of 0.92 pCi/g. 

A secoll:l survey was made in October 1981 where Sli!diment samples were 
collected and analyzed for 1 ~ 7Cs and gross ganrna (Tab'le I}. The results of 

the analyses indicate only minor amounts of 1 ~ 7Cs east of Station 14, most 
at or slightly above the background level of 0.92 pCi/g. 

Based on the two surveys ( 1978 all:! 1981) the transport of contaminated 
sediments by storm runoff ended between Station 14 and Station 15. 

2. In-Situ Radionuclide Survey. An .1!!-~ sur~'eY was made of 
sediments in the area (grid area shown Fig. 1) by laying out a detailed 
grid (Fig. 3). The in-~ measurements are calculate~d by assuming a 
uniform distribution of radionuclides with depth. The· stations in the grid 

are laid out on 83 ft centers (25 m}. The .1!!-~ gamma spectra were taken 
at the 17 grid stations with an intrinsic germanium detector operated from 
the HSE-8 Environmental Surveillance van. Samples of sediment to a depth of 
5 em were taken at 9 of the 17 grid stations and analyzed in the laboratory 
for 1 ~ 7cs. The .1!!-s i tu gamma speer a was used to determine the 1 ~ 7cs surf ace 
concentrations, which was compared to the results of analyses in the 
laboratory (Table II). The .1!!-~ and analytical measurements for 1 ~'cs 

are indicative of the transport of contaminants by sto!rrn runoff. 

Four of the 1!!-.!.1!!!. ulcs measurements (A-6, C-6, D-6, and FS. 5) were 
slightly above background levels of 0.92 pCi/g. The lt:>cation of these 
samples are near the toe of the talus slope along the north side of the 
canyon. They are above the braided channel that would carry the storm 
runoff. Samples analyzed in the laboratory from grid 'locations A-3, A-6, C-
2, and C-6 contained concentrations of 1 ~1Cs slightly i!bove background 
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levels (Table II). There is slight correlation between the in-situ 
measurement and laboratory analyses. 

There appear to be some slightly elevated concentrations of 1 :~ 7cs in the 
J.!!-situ and 1 aboratory analyses; however, the concentrations are rot 
exceedingly high and are of such low concentrations that they do not appear 
to be associated with transported contamination in the channel. ~-situ 

measurement in the channel at Station 8 and near Station 12 were 11.4 and 
4.9 pCi/g, respectively. The sediments at these stations reflect 
transport of contaminated sediments in the disposal area. 

3. Test Holes in Grid Area. Thirteen test holes were drilled in a 
grid area of 420ft square (Fig. 4). The depth of the holes ranged from 28 
to 48 ft (Table III). All but two of the holes were completed in alluvium 
or weathered tuff (sediment). Two holes located near the rorthern edge of 
the canyon below the cliff (Hole A-7 and F-6) penetrated 10 and 8 ft of 
unweathered tuff, respectively (Table III). 

The cutting from the upper section of the test holes (0-3 ft and from 
3 to 8ft) were analyzed for 1 :17Cs and gross ganma activity (Table IV). The 
1 :S1Cs and gross gamma activity in the cutting were at or near limits of 
detection and were well below background levels (0.92 pCi/g) for surface 
soil. 

III. VOLUME OF ALLUVIUM 

The volume of alluvium in the canyon that can be removed for fill 
material is computed for the grid area and estimated for a portion of the 
canyon. 

The grid area contains about 168 x 10 :~ yd :~ (cubic yards} of fill 
material based on the area (18. 7 x 10 :~ yd 2 ) and depth of the test holes (9 
yds}. An additional 168 x 10:1 yd:S would be available if excavation can be 
made to a depth of 18 yds. 
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The barrow pit can be extended east of the grid a1rea for 700 yds (2100 

ft). Based on a width of 140 yds ( -420 ft) and an average depth of 18 yds 
(54ft) about 1.8 x 106 yds~ of fill material would be available. There is 

probably an additional 1 x 106 yds~ of fill material east of this area to 
the Laboratory and Sacred Area boundary. 

IV. DEVELOPMENT OF THE BARROW AREA 

An archaeology survey was made of the area in July 191t The only 

cultural resource recorded as LA-30638 is located southwest of the grid 
area (See Appendix A). Recommendations are made to pr~:!serve this site 

within A. 

Development of the barrow area should be made systematically. In view 
of possible transport of contaminates into the area by exceeding the large 
runoff event, the existing infiltration tank in the canyon west of the grid 

area should be rehabilitated and a second tank added. If the proposed 
barrow area is to be considered, to protect this resource this work should 

be done immediately. Rehabi 1 itation of the existing ti:s.nk entails removal of 
sediments that have collected in the tank and enlarge 'it slightly. A second 
tank should be constructed east of the present tank {d()wngradient) in the 
canyon. The purpose of the infiltaration tanks is to ·fmpound runoff in 
order to allow infiltration of the runoff into the thick section of 
unsaturated all uvi IITI (over 40 ft) and retain suspended sediments containing 

radionuclides as previously discussed. 

At the grid area, about 0.5 to 1 ft of sediments ~should be removed from 

the braided channel area and used to build a dike in the low channel west of 

the grid area. This would prevent any local or runoff in the canyon west of 

the proposed grid area from entering the barrow pit. 

Transport of material from the barrow area could be on the existing 

road that is located on the mesa south of Mortandad Canyon. It joins 
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Pajarito Road east of TA-52. The road is quite primitive and will have to 
be improved. The length of this unimproved road is 2.5 miles. It is 
recommended that a road from the barrow area be constructed over the low 
mesa to the north of the proposed barrow area, connecting to the paved road 
in Sandia Canyon (the Laboratory Truck Route). This results in a shorter 
road construction (0.5 miles) and would result in equal or shorter haul for 
the fill material if used in the TA-3 area. 
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(1983). 
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TABLE I 

RADIOCHEMICAL ANALYSES OF SEDIMENTS 
(Results in pCi/g except as noted) 

December 4, 1978 October 28, 1981 
Gross 

Station 238pu 2 .i9pu 1 .i'Cs 1 j'cs Gamma* 

6 0.352±0.036 0.365±0.036 9.40±1.40 
7 0.269±0.030 0.376±0.038 8.00±1.20 
8 0.194±0.024 0. 289±0. 032 5. 40±0.80 
9 0.259±0.026 0. 230±0. 024 8.80±1. 20 

10 0.149±0. 020 0.231±0.042 6. 90±1. 00 
11 0.153±0.020 0.322±0.034 4.30±0.60 I' .50±0.60 6.6±0.26 
12 0.125±0. 018 1. 280±0.100 0.67±0.10 6. 80 ±0. 60 8.1 ±0. 24 
13 0.026±0.006 0.104±0.018 0.89±0.28 6. 50±0. 60 12.0±0.34 
13A 2~. 70 ±0. 32 15.0f0.38 
14 0.002±0.004 0.099±0.018 0.43±0.16 Cl. 45 ±0.16 13.0±0.34 
14A l. 70±0.24 15.0 fO. 36 
15 0. 001±0. 004 0.049±0.014 0. 26 ±0. 08 0. 82 ±0.18 13.0±0.34 
15A l. 30 ±0. 26 13.0f0.34 
16 0. 60±0.12 0.64'±0.16 5.7±0.26 
16A 0.29±0.14 4.5 fO. 24 
17 0. 59±0. 32 0.95±0.12 4.8±0.24 
18 o. 72±0.20 0.72±0.14 4.6 ±0. 24 
19 0. 75 ±0.16 
20 0.000±0.002 0.021±0.008 0.43±0.26 
21 0. 34 ±0. 08 
22 0. 23±0.16 
23 0. 50±0.16 

*No. of counts per minute/g (NCPM/G) 

Note: ±value represents twice the uncertainty term for that analysis. 
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A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
B-3 
B-5 
C-2 
C-4 
C-6 
D-5 
D-6 
E-7 
F-5.5 
F-6 

TABLE II 

CESIUM-137 SURVEY OF AREA 
(pCi/g} 

In-Situ 

0. 47 ±0. 08 
o. 36±0. 08 
0.46±0.08 
0.43±0.08 
0.45±0.08 
1.25±0.14 
0. 37±0.08 
0.42±0.08 
0.49±0.08 
0.45±0.08 
0.45±0. 08 
1.29±0.14 
0.50±0.08 
1.23±0.14 
o. 78±0.14 
1.06±0.14 
0.65±0.12 

Laboratory 
Analysis* 

0. 41 ±0. 06 
1.09 ±0.12 

1.36±0.12 
2.83±0.36 

0. 50 ±0.10 
0.18±0.04 
1. 32 ±0.18 
0.91±0.16 
2.33±0.14 

*Depth 0-5 em analysis in Lboratory 

Note: ± value represents twice the uncertainty term 
for that analysis. 
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TABLE III 

LOG OF TEST BORINGS 

Depth ~ftl 
Alluvium or 
Weathered U nwec!thered 

Hole Tuff Tuff 
Number (Brown) _J§·ay) 

A-1 0 - 28 
A-4 0 - 48 
A-7 0 - 18 18 - 28 
B-2 0 - 28 
B-6 0 - 28 
C-3 0 - 28 
C-5 0 - 28 
0-4 0 - 28 
E-3 0 - 28 
E-5 0 - 28 
F-2 0 - 28 
F-4 0 - 28 
F-6 0 - 20 20 - 28 
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TABLE IV 

CESIUM-137 IN CUTTINGS FRa~ TEST HOLE 
(pCi/g) 

Depth (ft) 

Test Hole 0 - 3 3 - 8 

A-1 0. 09±0.18 0.15±0.10 
A-4 0.15 ±0.14 o. 02 ±0. 20 
A-7 0.18±0.12 0.10±0.16 
B-2 0.04±0.06 0. 05 ±0. 04 
B-6 o. 05±0.06 0.06±0. 06 
C-3 0. 05 ±0. 06 o. 08 ±0. 04 
C-5 0.01±0.04 0. 03 ±0.10 
0-4 0.15±0.06 0. 01 ±0. 08 
E-3 0.14±0. 20 0.03±0.12 
E-5 0.07±0.08 0.13 ±0.16 
F-2 0.07±0.10 0.01 ±0. 08 
F-4 0. 06±0. 06 0. 06 ±0. 08 
F-6 0. 09 ±0. 08 0. 02 ±0.14 

Note: ±value represents twice the uncertainty 
term for that analyses. 

132-13 



TABLE V 

GROSS GAMMA IN CUTTINGS FROM TEST HOLES 
(NCPM/G) 

Depth (ft) 

Test Hole 0 - 3 3 - 8 

A-1 8.0±0. 28 6.8 ±0. 26 
A-4 4.8±0.24 5.2±0.24 
A-7 7 .4±0. 28 7 .4::!:0.28 
B-2 3.9±0.24 7.5:t0.28 
B-6 3.8±0. 24 4.6:!:().24 
C-3 7.0±0.26 7. 4 :!:(). 28 
C-5 4.3±0.24 5.8 ±(). 26 
D-4 7.2±0.28 5.5±0.26 
E-3 6.8±0.13 7. l:l:O. 28 
E-5 4.3±0.12 5.1 j:Q, 24 
F-2 9.2±0.15 8.ltiJ.28 
F-4 4.3±0.12 4.2:!:0.24 
F-6 8.5±0.14 5.7 ±0. 26 

Note: ±value represents twice the uncertainty 
term for that analysis. 
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APPENDIX A 

Museum of New Mexico: Memorandum 

~ Date: 7/15/82 

T 0: Ken Rea, H-8, thru Wayne 
,,.,rfS 

Frorn:oavid H. Snow~ 

Subject: ARCHEOLOGICAL SURVEY, Mortandad Canyon 

Leader 

I have inspected cultural resources recorded as LA 30638 (see attached 
Museum of New Mexico Site Survey form), on 6/16/82, as a result of being in
formed of proposed borrow pi~ activities in the area. The site lies on a low 
terrace above th~ floor of Mortandad Canyon, 2600 feet (792m) west of the 
Santa Fe County line, and 1200 feet (366m) north of the Sandoval County line, 
in Sec. 24, Township 19N, Range 6E, Los Alamos County, on lands owned and 
managed by Los Alamos National Laboratory. The brief description of this 
historic site, a 20th century line camp or s~ila~ seasonal use_site that 
is provided in the survey form, is augmented here by the information recor
ded by me in June. 

LA 30638 appears te have consisted of a temporary structure, presumably 
(;onstruc.tedof logs (represented by several badly burned timbers) and roofed 
by sheets Qf corrugated metal present on the site, a ce:ment lined rock walled 
cistern which may have had a plank top and a bucket hoistt a flimsy pole and 
barbed wire corral, and as yet undetermined but suspected surface features 
suggested by a possible stone foundation alignment near the cliff base, and 
a slight rectangular depression near the corral (see attached sketch map). 
The site lies at the base of the south wall of Mortandad canyon and addition
al temporary structures may have existed at the base of the canyon wall im
mediately to the south of the center·of the site. 

Artifacts observed can be divided into several cat11tgories based on their 
presumed role and function in site activities: (1) tho:se that suggest re
peated functional requirements, such as stove parts, me·tal buckets, pails and 
paint cans altered for continued use after the original contents were used, 
dish fragments, mason jar and similar glass containers i!lnd, of course, the 
construction materials, including nails, (2) those that represent use-discard 
such as food tins, cartridges, and bottle glass. The l•stter, in particular, 
seem to represent transient and probably repeated use o:f' the site since they 
consist of sardine (or similarly packaged fish) tins, cc,ndensed milk cans, 
coffee cans and a minimum of bulky, breakable bottles. The former category 
consists of items which might be expected to remain at j!l site that saw re
peated short-term use (over-night to up to a week or mol~e in duration) to aid 
in preparing meals, collecting water, storage of perishc!lble, and protection 
from rodents, insects or other animals for periods of t:Lme. 

The artifact assemblage represents, pending additic,nal analysis and iden
tification, a limited use configuration during the peri<)d ca. AD 1920-40. 
Federal control of the area in January 1941 precludes Ulse of the site for 
traditional purposes after that date. A single piece olE purple glass may re
present an 'heirloom• possession (manganese was no longt!r added to glass flux 
after 1921) or it may indicate use of the site prior to 1921. 

While archeologists have pieced together a reason~)le picture of prehis
toric live on the Pajarito Plateau based, in part, on information generated 
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APPENDIX A (cont) 

MEMO: Ken Rea, page 2 

through the auspices of LANL, virtually nothing is known of the use of the 
region prior to US Government occupation of much of the region in the 20th 
century. LA 30638 represents a segment of the local and regional data base 
known and suspected to exist, which can inform on a variation of traditional 
western US life-styles, that of the 'cowboy'. As practiced by traditional 
hispano cultural participants during the years following US occupation in 1848, 
the seasonal transhumance pattern of herding (both sheep and cattle) con
trasts with a similar pattern involving seasonal crop specialization in 
areas typified by the Pajarito Plateau. 

There are apparently similar sites on LANL land but, lacking 100\ sur
vey, the tatget population of seasonal Anglo/Hispano sites of which LA 30638 
is an as yet unknown sample, its significance for future scientific und cul
tural research is high. Such research is aimed at elucidating and explaining 
local transhumant patterns of the late 19th and 20 centuries with particular 
focus on agricultural patterns in the Tewa Basin. For this reason we recom
mend preservation in place until such time as the potential data base is ade
quately identified and quantified for assessment of its contribution to local 
and regional culture history and processes. 

Recommendations. Using the cistern as an approximate center of the archi
tectural and artifact distribution, that is, the site limits, an area was 
paced off which represents the zone of potential adverse impact on the site. 
This area is indicated on the attached sketch map and measures approximately 
35-40 m N-S and 80 m E-W, and includes a buffer zone around the limits to the 
east and west. No architecture was noted north of the road, although scattered 
artifacts are present; in the event borrow activities occur in this direction, 
the surface should be 100\ collected ·to preserve existing artifacts connected 
with the use of LA 30638. Fencing should be erected as indicated on the map 
prior to borrow activities to protect the site. In the event this site cannot 
be avoided it is recommended that a program of mitigative action be formulated 
and submitted to the appropriate Federal and State officials for review and 
concurrence. 
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FRIJOLES QUADRANGLE 
NEW MEXICO 

?.S MINUTE SERIES (TOPOGRAPHIC) 
SF./• F'RIJOLES 1~ OUAOPANCL£ 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

ro R. L. Marsh,- ENG-9, MS M702 

FRoM W. D. Purtymun,. HSE-8n~ 

SYMBOL HSE 8-83-723 

memorandum 
~n October 28, 1983 

MAIL STOP/TELEPHO~IE. K 4 9 0 I 7- 7 9 52 

su~Kr TEST BORINGS FOR PROPOSED BUILDING IN MUSEUM PARKING LOT 

The following presents the log of the test holes, while locations are 
shown on Figure 1. 

Test Hole 1 

Asphalt and gravel 
Tuff, light brown to reddish gray 
Tuff, brownish gray 

Test Hole 2 

Asphalt and gravel 
Tuff, light brown to reddish gray 
Tuff, brownish gray 

Test Hole 3 

Asphalt and gravel 
Fill, light brown, silty sand 
Tuff, brownish gray 

Test Hole 4 

Asphalt and gravel 
Fill, light brown silty sand 
Tuff, light reddish brown 
Tuff, brownish gray 

Test Hole 5 

Fi 11, gravel and sand 
Tuff, brownish gray 

Test Hole 6 

Soil, 1 i ght brown 
Tuff, brownish gray 

133-1 

(Feet) 

From 

0 
1 
6 

0 
1 
7 

0 
1 
3 

0 
1 
2 
9 

0 
4 

0 
2 

To 

1 
6 

28 

1 
7 

28 

1 
3 

28 

1 
2 
9 

28 

4 
28 

2 
28 



R. L. Marsh 
HSE8-83-723 

-2- October 28, 1983 

The tuff exhibited a variety of color, due perhaps to deposition near 
the source area (Valles Caldera); however, the test holes penetrate 
only one ashflow unit. The unit is a moderately welded tuff. The tuff 
is composed of quartz and sanidine crystals and crystal fragments, a 
few small rock fragments of pumice, rhyolite and latite in an ash 
matrix. The moderately welded tuff has a safe bearing capacity of 
about 5000 lbs/sq. ft. The moisture content of the tuff appeared quite 
dry, estimated at about 5% by volume. 

The test borings encountered no anomalies in the tuff that would effect 
foundation design. 

WDP:pb 

Att. Fig. 1 - Location of Test Holes in ~1useum Parking Lot. 
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TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

Dean Miller, ZIA Co, MS-A199 

W. D. Purtymun, HSE-8~ 

HSES-83-726 

TEST BORINGS SIGMA MESA 

memorandum 
DATE October 31, 19 83 

MAIL STOP/TELEPHONE K490/ 667-795 2 

The following logs are of three test holes drilled on Sig~a Mesa. 

(Set) 
From To 

Hole #1 
So i 1 , light brown, silty loam 0 4 
Tuff, 1 i ght pinkish gray 4 58 
Tuff, 1 i ght brownish gray 58 103 

Hole #3 
Soil, 1 i ght brown, s i 1 ty loam 0 3 
Tuff, light pi nk ish gray 3 38 

Hole #7 
Soil, light brown, silty loam 0 4 
Tuff, light pinkish gray 4 38 

The tuff penetrated by the deep test hole represents two ashflow units; 
however, the units are very similar as they are moderately welded tuffs. 
The tuff units are composed of quartz and sanidine crystal and crystal 
fragments, a few small rock fragments of dense dark gray rhyolite and 
latite in an ash matrix. The moisture content of the tuff is low, 
probably around 5% by volume. 

The moderately welded tuff has a safe bearing capacity of about 5000 
lbs/sq ft. The tuff contains joints and fractures, most of which are 
vertical or near vertical. 

The test borings encountered no anomalies that would effect foundation 
design or the construction of a 100ft shaft using the bucket auger rig. 

The bucket auger tends to pull blocks of tuff from the shaft walls when 
the pilot hole is being reamed to a larger diameter. This occurs due to 
the presence of the vertical or near vertical joints in the tuff. 

To construct a shaft with ~mooth walls, drilling or reaming the pilot 
hole to a larger diameter should be made in several increases in ji~
meters, instead of one step. However, if reaming the pilot hole to a 
larger diameter, for example 4 ft to 11 ft, can be made in only one step, 
the drilling should be smooth, not in a sudden broken manner, cutting 
only a small amount of tuff at each turn of the auger. Either method 
should produce a shaft with smooth walls. 

WDP:mlk 
cc: Vern Penny, ZIA Co. 
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MISCELLANEOUS INVESTIGATIONS 

Group HSE-8 furnishes geologic, hyudrologic, and test drilling 

support to other groups in the Laboratory and Zia Company. The 

investigations in 1983 included test borings for preliminary foundation 

investigations, rock fall reconnaissance, support to the U.S. Geological 
Survey in construction of a test facility, and invest·igation of a barrm'l 

pit. The data collected during these investigations supplements the 
environmental monitoring program. The data plays an important part in 
disposal and storage of wastes as well as locations of the monitoring 
net for disposal areas. 

A. Test Borings, Foundation Design or Geologic Information 

Ten investiations were made for the Laboratory and Zia Company in 
1983. Forty-seven test holes were drilled with a total of 358 m of 
soil, fill or tuff penetrated. 

April 11: Ta-55, Office Addition, ENG-2: 

Four test holes ranging in depth from 2 to 4 m penetrated fill 

material overlying the moderately welded tuff of Unit 3. 

May 3: TA-54, Proposed Building, ENG-2: 

Four test holes 5.5 m in depth penetrated a thin soil zone and were 
completed in a moderately welded tuff of Unit 2B. 

!·lay 25: TA-51, Proposed Environmental Research Laboratory, ENG-2: 
Four test holes 6.7 min depth penetrated a thin s;oil zone and were 

completed in a moderately welded tuff of Unit 3. 

August 3: TA-35, Proposed addition to Building, ENG-2: 

Four test holes 8.5 m in depth penetrated a thick section of fill 
material and are completed in a mdoerately welded tuff of Unit 3. The 
test holes were located on fill material next to the run of Mortandad 
Canyon. 
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TO: 

THRU: 

FROM: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

R. L. r~arsh, ENG-9, MS K702 DATE 

Wayne R. Hansen, HSE-8 Group Lead~LsToPtTELEPHONE 

w. D. Par.t.ymun. HSE-sJJfJ?' SYMBOL. 

January 5, 1984 

K490/7-7952 

HSE8-84-13 

suBJEcr SOIL TEST BORINGS FOR PROPOSED VISITOR ENTRY STATION, St·1-43 (REF: ENG-9-
754-83) 

Six test borings were drilled at locations shown on Figure 1. The 
locations are differ from the proposed hole location plan. Access with 
the rig in the area was limited due to vehicles parked in the area. Log of 
the borings are as follows: 

Test Hole 1 
Soil, brown, clay, wet 
Soil, black, clay, wet 
Soil, brown containing weathered pumice, wet 
Tuff, light reddish brown, upper 2 ft, we a the red 

and wet 

Test Hole 2 
Soil, brown, clay, wet 
Soil, brown, containing some minor amounts of 
pumice, wet 

Soil, brown, clayey wet, maybe intensely 
weathered tuff 

Tuff, light reddish brown, upper 2 ft weathered, 
wet 

Test Hole 3 
Soil, brown, clay, wet 
Soil, brown, containing weathered pumice, wet 
Tuff, light reddish brown, upper 2 ft 
weathered, wet 

Test Hole 4 
Soil, brown, some clay, wet 
Tuff, light reddish brown, upper 3 ft 
weathered, wet; two zone of brick red tuff 
at about 11 and 15 ft {probably joints) 

135-1 

(ft) 
From 

0 
4 
5 
8 

0 
5 

7 

10 

0 
6 
8 

0 

6 

To 

4 
5 
8 

23 

5 
7 

10 

23 

6 
8 

23 

6 

23 



R. L. Marsh 
HSES-84-13 

Test Hole 5 
Soil, brown, clay, wet 

-2-

Tuff, light reddish brown, upper 2 ft 
weathered and wet 

Test Hole 6 
Soil, brown, clay, wet 
Tuff, light reddish brown, upper 4 ft 
weathered, wet, joint filled with wet 
clay at about 9 ft 

January 5, 1984 

(ft) 
From To 

0 
6 

0 
7 

6 
23 

7 
23 

The foundations should be extended into the unweathered tuff which is at 
a depth of 8 to 12 ft. The soil or fill material penetrated in the upper 
part of the holes is quite wet probably in the order of 30 to 45% 
moisture by volume and contains a large amount of clay. The clay is 
quite plastic. The tuff, unweathered, has a safe bearing capacity of 
about 3000 lbs/sq ft. The foundation should extend into the unweathered 
tuff. The unweathered tuff is a light reddish brown moderately welded 
tuff consisting 'of quartz and sanidine crystals and crystal fragments, a 
few small rock fragments of pumice, latite and rhyolite in an ash matrix. 
The test holes encountered no anomalies in the unweathered tuff which 
would effect the foundation design. 

WDP:pb 

Att: a/s 
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Figure 1. Approximate Location of Test Holes 

0 

E 
S.T.--
w-
il>--

TEST i.J 

ELlCTICA.L 
~:>Tt..At-4 
W....._Tt..R 
~ToqW\ D"""'-\\l 

~ 



TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Miguel Salazar, HSE-7, MS J592 

w. D. Purtymu n, ~'f HSE-8 ....-;Jr 
HSEB-83-728 

SHAFT INSPECTION 

me1morandum 
o~.&X:tqber 31, 1983 

MAIL STOPITELEPH0~90/ 667-7952 

Shafts No. 191 and 192 for disposal of wastes from the r~eson Facility and 
Shafts No. 121, 122, 123, and 124 in the shaft deposit area were 
inspected and meet criteria for disposal of solid wastes as set forth in 
guidelines of December 10, 1980, Memo. H-7-80-660 

Shafts No. 191 arid 192 are composite or connected three (3) 8-ft diameter 
shafts. These shafts contain numerous blocks of tuff pulled from shaft 
wall during construction. Extreme caution should be exercised in working 
around these shafts as surface is undercut on the north side where blocks 
of tuff have fallen or pulled out of the shaft wall. 

WDP:mlk 

cc: John Warren, HSE-7, MS-E516 
Don Mayfield, HSE-8, MS K490 
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TO. 

FROM. 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Miguel Salazar, HSE-7, MS J592 

W. D. Purtymun, HSE-8~ 

memorandum 
DATE: November 16, 1983 

MAIL STOP/TELEPHONE: K490/7-7952 

SYMBOL HSE 8-83-787 

SUBJECT PIT 26 INSPECTION - NOVEt~BER 10, 1983 

Pit 26, Area G, TA-54, was inspected to determine if the pit complies with 
the guidelines issued for the construction and use of pits for the disposal 
of solid radioactive wastes (H?-80-660, December 10, 1980). 

The pit is dug into Unit 2b of the Tshirege member of the Bandelier Tuff. 
The unit in the- pit consists of two ash flows. The contact between the two 
flows occurs at an elevation of about 6992 ft. The contact is shown by an 
increase in the amount and size of dark gray devitrified pumice fragments 
in the top of the lower ash flow. The contact is nearly horizontal, though 
in places becomes indistinct. The tuff in both flows is a gray moderately 
welded tuff, consisting of quartz and sanidine crystals and crystal 
fragments with a few rock fragments of rhyolite, latite, and pumice in a 
gray ash matrix. 

The tuff in the walls of the pit is broken by joints that formed as the ash 
flows cooled. Most of the major joints are vertical or nearly vertical. 
They range from closed to open. Beneath the thin soil zone (less than 1 ft 
thick) exposed in the walls of the pit, the joints are filled with clay. 
At depth the joints may be filled with clay or open slightly with the joint 
face weathered with a thin layer of clay. The fresh joint faces exposed in 
the walls are the result of excavation of the pit; the tuff pulled apart. 
The frequency of the joints is about one master joint for every 6 to 8ft 
of wall of the pit. This frequency is normal at Area G. The floor of the 
pit is covered with a layer of crushed tuff. The joint openings in the 
walls or joint systems in the floor (filled with tuff) are not of a size to 
require remedial action. 

The pit is about 310 ft long, 50 ft wide, with a maximum depth of 35 ft 
(Engineer Drawing No. R-5030). The floor of the pit is ramped at the long 
dimension to allow construction and vehicle access during disposal 
operations. Total excavation of tuff was 22,200 cubic yards. 

The long dimension of the pit is northeast-southwest. The "spill point" or 
lowest area is the southwest corner of the pit. 

In summary, the inspection of Pit 27 indicates that the pit is in compli
ance with the guidelines and is suitable for disposal of wastes. The 
finished pit has been documented by photographs that are on file in HSE-8. 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Richard Crombie, ENG-11 Group Leader, t·1S M701 om February 3, 1984 

FRoM W. 0. Purtymun r}J-O{ MAIL sToP,TELEPHONE K490 /7-7952 

SYMBOL HSE8-84-79 

SUBJECT LOCATION AND DESCRIPTION OF SOIL SM1PLING STATIONS 

Attached are locations and descriptions of soils that were 

analyzed for physical properties by Fox and Associates and by New 

Mexico State at Las Cruces. 

WlJP;les 

Attach; a/s 

Cy; Dean Keller, ENG-4, MS M700 
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Generalized Locations of Sample Stations 

1. Gravel pit nearS-Site (South Site) 
2. Mortandad (Canyon) 
3. S of building (east of TA-59 and tank) 
4. Soil near Mortandad ruins 
5. Canada del Buey 
6. Sandia near Sant. Landfill 
7. Area of fill (Area G, TA-54) 
8. Sandia behind dump (Sandia Canyon) 
9. Fill near TA-50 

10. Gravel pit near Meson 
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SHEET LAYOUT 

I* I 7 

• L---+-~+--+--~ 
INSERTS 1 * IZ 
Sn~~· 7 1nfo 6 t 

Sh~e• I Z 1nto II L ---- ++------,.~----' 

MAPPING COMPLETED BY PHOTOGRAMMETRIC METHODS UTILIZING 1:30,000 
& 1:28,000 PHOTOGRAPHY OBTAINED DUR1NG NOVEMBER 1976 WITH A 
ZEISS RMK A 15/23 CAMERA OF 153.42mm CALIBRATED FOCAL LENGTH. 
MAPPING BASED ON CONTROL SURVEYS TIED TO THE NEW MEXICO 
STATE PLANE COORDJNATE SYSTEM (CENTRAL ZONE). 
MAPPING COMPLETED IN ACCORDANCE WITH NATIONAL MAP ACCURACY 
SPECIFICATIONS. 

400 200 0 400 800 1:~00 1600 FEET 

Ia I I I - I , 
I I I 

I I ; I 
!0~ 50 0 IOJ z -:: ~ 3Xl 400 500 rv::~::R 

GRAPHIC SCALE: 1 in.=400 ft. CONTOUR INTERVAL 10 ft. 

The ten locations of the sampling stations are shown on sections of the 
Ortho/Topo series of maps. The maps in this series are on file with 
Engineering Group 2 (ENG-2). The layout sheet is shown above. The map 
scale is 1 inch = 400 feet and contour interval 10 feet. Samples collected 
were representative of the media, either soil, alluvium, or tuff. A brief 
description of the material tested is included on the location and descrip
tion sheets that follow this page. Tuff units referred to are from the 
Tshirege member of the Bandelier Tuff. The tuff sampled is crushed in 
a size range from sand to gravel. 
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SHEET lAYOUT 

,-- ., J~f11 
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Location is on sheet 2 of 25. 

.... 

NORTH GRID NMSP NORTH 

Location 1 - Gravel Pit near S-Site (South Side) 

Sample is of alluvium deposited on the western edge of the Pajarito 
Plateau from Valle Canyon. The gravels represent transport from the 
flanks of the mountain west of the plateau and consist of volcanic 
debris, boulders of latite, rhyolite, and densely welded tuff in a 
matrix of sand and gravel. The alluvium or gravels from this area 
were used in the past for fill and roadbed material. The volume of 
gravels remaining is unknown. 
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NORTH 

Locations on sheet 10 of 25. 

Location 2 - Mortandad (Canyon) 

_._J 

-[i· c..·~·· 

f 
GRID NMSP NORTH 

Sample of alluvium derived from weathering and erosion of the 
tuff, deposited on the floor of Mortandad Canyon. The alluvium 
consists mainly of quartz and sanidine crystals and crystal fragments, 
a few small rock fragments of tuff, latite, and rhyolite is a silty 
sand matrix. Area proposed as a barrow pit for fill material (memo 
HSE8-83-608. 

Location 4 - Soil near Mortandad Ruins 

Sample of soil derived from weathering of underlying tuff of 
Unit 3, maximum thickness at 2 feet. (For comparison of a soil at 
a higher elevation in pines see Location 3.) 
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NOAH< GF<il NMSP NOR1H 

Location on sheet 4 of 25. 

Location 3 - S of Building (East of TA-59 and Tank) 

Sample of soil derived from weathering of Unit 3. Thickness 
less than 3 feet. (For comparison of a soil at a lower elevation 
in pinon and junipers see Location 4.) 
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NORTH GRID NMSP NOR1H 

Location on sheet 9 of 25. 

Location 5 - Canada del Buey 

Samples of weathered tuff from an area considered for a sanitary 
landfill (memo HSEB-83-550). Tuff weathered from Unit 3 and under
lying Unit 2B. Consists of quartz and sanidine crystals and crystal 
fragments, small rock fragments of dense latite and rhyolite in a 
weathered-silty sand matrix. 
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NORTH 

Locations on sheet 4 of 25. 

Location 6 - Sandia near Sanitary Landfill 

......• 
. • ' •.• I,' 

··ir ~·o •• 

r 
GRID NMSP NORTH 

Sample of soil and some tuff excavated from pit that will be 
to cover sanitary wastes. Soil derived from weathering of Unit 3, 
the underlying tuff. 

Location 8 - Sandia behind Dump (Sandia Canyon) 

Samples of alluvium from stream channel derived from weathering 
of Units 2 and 3. Quartz and sanidine crystals and fragments, 
small rock fragments of tuff, rhyolite, and latite in a silty sand 
matrix. Proposed for use as fill and cover material for a sanitary 
landfill in canyon. Alluvium is probably less than 4 to 5 feet 
thick. 
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Location on sheet 16 of 25. 

Location 7 - Area of Fill (Area G, TA-54) 

Samples of moderately welded tuff of Unit 28 excavated from a 
radwaste pit for solid wastes. Used for cover mater·ial between 
layer of wastes and final cover. Unit 28 consists of quartz and 
sanidine crystals and crystal fragments, small rock fragments of 
pumice, dense rhyolite and latite in a gray ash matrix. 
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Location on sheet 4 of 25. 

Location 9 - Fill near TA-50 

Sample of final cover used to cap the northwest corner of 
Area C, which consists of pits filled with radwastes. The material 
consists of a mixture of soil, weathered, and fresh tuff. 
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NOR1H GRID ~IMSP NORTH 

Location on sheet 8 of 25. 

Location 10 - Gravel Pit near Meson 

Sample of moderately welded tuff of Unit 2B consisting of 
quartz and sanidine crystals and crystal fragments, a few small 
rock fragments of pumice, dense rhyolite and latite is a gray ash 
matrix. Material from pit is used for fill and cover material. 
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COLLEGE OF AGRICULTURE AND HOME ECONOMICS 

DEPARTMENT OF CROP AND SOIL SCIENCES 
Box 30/Las Cruces, New Mexico 88003 
Telephone (505) 646-3405 

October 12, 1983 

Los Alamos National Lab 
Accounting Department 
P.O. Box 1663 
Los Alamos, NM 87545 

Soil analysis (Lab #4461-4470) 

OCT 1 7 ~983 

mmhos/cm 
Sample 

1 Gravel Pit Near S-Site 
7-- Mortandad 
'} S of Building 
4- Soi 1 Near Mort. Ruins 
~ Canada de 1 Suey 
~ Sandia Near Sant. Landfill 
-1 Area of Fill 
~ Sandia Behind Dump 
~ Fill Near TA 50 
1t. Gravel Pit Near Meson 

Sample 

Gravel Pit Near S-Site 
Mortandad 
S of Building 
Soil Near Mort. Ruins 
Canada del Buey 
Sandia Near Sant. Landfill 
Area of Fill 
Sandia Behind Dump 
Fi 11 Near TA 50 
Gravel Pit Near Meson 

ec Mr. Crombie/Purtymun 
Mr. Archie Velarde 

pH EC ESP 
6.75 0.33 0.2 
7.02 0.22 0 
6.58 0.35 2.9 
6.73 0.47 2.4 
6.52 0.38 1.4 
6.67 0.38 0.4 
7.89 1.58 5.5 
6.38 1.72 2.3 
7.39 1.43 2.7 
8.27 0.17 5.1 

Tex_ure 1/3 bar 

Sandy Loam 8.7 
Sand 4.3 
Silt Loam 15.8 
Silt Loam 9.2 
Silt Loam 14.2 
Silt Loam 13.5 
Silt Loam 11.7 
Silt Loam 15.1 
Silt Loam 14.3 
Sancl 5.2 

138-12 
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% ------ppm------
OM N p K 

0.26 1.8 3.2 7.1 
0.13 0.9 1.5 9.4 
1.08 0.4 0.9 13.4 
0.33 0.6 1.2 5.7 
0.56 0.4 1.5 9.5 
1.27 1.5 2.1 19.5 
0.23 4.3 1.2 18.2 
0.75 0.3 0.6 4.3 
0.69 2.5 3.2 27.1 
0 0.3 0.9 2.9 

cm/hr 
15 bar Hydn~-:;lic Cond. 

5.1 16.1 
2.5 30.0 
7.3 0.7 
4.7 4.2 
6.3 3.0 
5.8 1.3 
3.1 4.2 
6.1 1.3 
6.2 4.8 
1.3 Sl. 8 



Job No. 

Project: 

430670 

LF3-K9537-1 

Sieve Analysis on Soil from Canada Del Buey, sampled by Client on 
September 6, 1983. 

SIEVE ANALYSIS 

Sieve Size 

No. 4 

No. 10 

No. 40 

No. 80 

No. 200 

MOISTURE CONTENT 

5.6% (as received) 

FALLING HEAD PERMEABILITY TEST 

8.85 x 10-7 feet per minute 

ATTERBERG LIMITS 

Liquid Limit- No Value 

Plasticity Index - Non Plastic 

138-13 

% Passing 

100 

98 

77 

72 

61.6 



F. M. FOX g ASSOCIATES, INC. 
F- ..... FOX & ASSOCIATES. INC. 
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ALBUQUERQUE. NEW MEXICO 8 7107 
(505) 884-0900 Consulting Engineers and Geologists 
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TO 

FROM: 

Los Alamos National Laboratory 
LosAiamos.New Mexico 87545 

Dave Trujillo, ENG-2, MS M984 

W. D. Purtymun, HSE-8 ~ 

memorandum 
oArE. February 21, 1984 

MAIL STOP/TELEPHONE K490/7 -7952 

SYMBOL HSE8-84-112 

SUBJECT TEST HOLE, GAS FACILITY 

The log of the hole is as follows: 

Asphalt 
Fill material and gravel 
Tuff, weathered, light gray 
Tuff, moderately welded, dark gray 

0 ·- 1 ft 
1 ·- 3 ft 
3 - 4 ft 
4 ·- 7 ft 

The moderately welded tuff contained some excess moisture, but should 
have a safe bearing capacity of 3000 to 4000 lb/sq ft. A joint 
penetrated near the bottom of the hole (brick red cuttings) should 
cause no problem with the design. 

~JDP:les 
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TO: 

THRU: 

FROM: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 
Harry Patterson, HSE-7, t~S E516 . ./AI~) DATE: 

Wayne R. Hansen, HSE-8 Group Leade~oPITELEPHoNE 

Harch 1, 1984 

K490/7-7952 

H. D. Purtymun, HSE-8· ~U SYMBOL: HSE8-84-129 

SUBJECT INSPECTION OF SHAFT 29, AREA L, TA-54 

Shaft 29, dug in December 1983, was inspected on February 29, 1984, and 
deten1ined suitable for disposal of organic wastes. The shaft is 6 ft. in 
diameter and about 65 ft. deep. The shaft is not straight but drifts to 
the north about 4 to 5 ft. at total depth of 65 ft. The shaft penetrated 
t~1o ash flows of rhyolite tuff. The upper flm1 is Unit 2 Band the 
underlying flow is Unit 2 A of the Tshirege Member of Bandelier Tuff. The 
contact between the two Units occurs at a depth of about 22 ft. Joints and 
fractures were few in the walls of the shaft. One near vertical joint 
occurred in the upper flm'l terminating at the contact at about 22 ft. The 
joint was trending east-west and intersected the shaft in the northeast and 
northwest quadrant. A few roots were present in the upper 15 ft. of the 
joint. Several small blocks of tuff were pulled from the joint when the 
shaft was being reamed to the 6-ft. diameter. Brown clay plates the joint 
face in the upper part of the shaft. 

The shaft is suitable to disposal of packaged organic wastes. 

WDP:pb 

Cy: Karen Balo, HSE-7, MS E516 
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TO: 

FROM: 

SYMBOL. 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

DATE. 

Miguel D. Salazar, HSE-7, Disposct'1l.1LsTOP/TELEPHONE 

Sites Engineer 
HSE-7B-84-12 

PIT 29 EXCAVATION 

l"larch 16, 1984 

K592/7-6095 

We propose to excavate Pit 29 by changing the end slopes 
from 1 on 3 to 1 on 2.5 and 1 on 5 to 1 on 2.5. The side walls 
slopes will be excavated per our usual practices. An entrance 
and exit ramp will be excavated constructed as shown on figure 
1, 2, and 3. 

The modi£ied end slopes will give us additional burial 
volume on this pit. 

We foreseen no operational problems nor any design crite
ria breachment. 

Please advise and approve or disapprove this proposal. 

MDS/rfg 

xc: K. A. Bale, HSE-7, MS-K592 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memor-andum 

R. L. Riede 1, ENG-2, MS ~1984 oATe: 

W. R. Hansen, HSE-8 Group Leade~.J'~AILSTOPITELEPHoNe 

¢(1~ 
w. D. Purtymu~tnd N. M. Becker, HSE-8 SYMBOL: 

April 27, 1984 

K490/7-0810 

HSE8-84-291 

TEST BORING AT BUILDING SM-410-TA-3, BUILDING ADDITION; L.J. 7671-3 

A test hole was augered north of building SM-410, TA-3, near Test Hole 1 as 
indicated on your drawing. Only one hole was drilled as access with the 
drill rig was limited. The hole penetrated about 5 ft of soil or fill 
material that was quite wet. It was underlain by about one foot of dark 
gray tuff that contained a large amount of moisture. This in turn was 
underlain by a fairly dry light to dark gray moderately welded tuff. The 
hole was completed at a depth of about 12 ft. The tuff has a safe bearing 
capacity of about 5000 lbs/sq. ft. 

The wet soil or fill overlying the tuff is the result of snow melt on the 
north side of the building and lawn irrigation. The foundation should be 
set down into the tuff. 

WDP:NMB:pb 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Harry Patterson, HSE-7, MS E516 oM~ 

;JJLfi 
Wayne R. Hansen, HSE-8 Group Leade~~oP/TELEPHoNE 

r.e~-
H.D. Purtymun, HSE-8 /pJ.. SYMBOL: 

INSPECTION OF SHAFT 31, AREA L, TA-54 

21 May 1984 

K490/7-0810 

HSE8-84-357 

Shaft 31, dug April 1984, was inspected on May 7, 1984, and 
determined suitable for disposal of organic wastes. The shaft is 6 
feet in diameter and 61 feet deep. As with Shaft 29, it is not 
straight, but drifts to the North 3 to 4 feet at a total depth of 61 
feet. The shaft penetrated two ash flows of rhyolite tuff. The upper 
flow is Unit 28 and the underlying flow in Unit 2A of the Tshirege 
Hember of the 8ande 1 i er Tuff. The contact between the two ash flow 
occurs at a depth of about 20 to 22 feet. A major joint in Unit 28 
strikes east-west and dips slightly to the northwest and terminates at 
the contact between the two ash flows. A second joint, below the 
contact in Unit 2A, strikes northeast-southwest is near vertical. At a 
depth of about 45 feet, a block of tuff about 1.5 feet wide, 3 feet 
long, and 1.5 to 2.5 feet within the wall of the shaft was pulled out 
during construction. 

The shaft is suitable for disposal of packaged organic wastes. 

WDP/ls 

Cy: Karen 8alo, HSE-7, MS E517 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 memorandum 

Miguel Salazar, HSE-7, MS J592 v1.,A.JJI.... oATE: 

Wayne R. Hansen, HSE-8 Group Lead~~~/TELEPHoNE 

tt'l~ 
~J.D Purtymun, HSE-8 Y'pt~ SYMBOL: 

LOCATION OF DECONTAMINATION PIT 

21 May 1984 

K490/7-0810 

HSE8-84-356 

The new pit is to be located in the southwest corner of the 
proposed Pit 31. This pit replaces the old decontamination pit that 
was destroyed during the contruction of Pit 29. The new pit will be 
about 50 feet long, 20 feet wide, and about 5 feet deep with an 
entrance ramp on the long dimension. About 0.5 feet of gravel will be 
placed in the floor of the pit. 

The location of the pit and limited use (deconamination of suspect 
contamination of vehicles or equipment at the site) will not compromise 
the use of the area for storage and disposal of solid wastes. 

HDP/ls 

Cy: B. Mayers, HSE-7, MS J592 
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TO 

FROM: 

SYMBOL: 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

David Trujillo, ENG-9, MS M984 

W. D. Purtymu~E-8 ~ 
HSES-84-414 

TEST HOLES TA-3, SOUTH OF BLDG. 210 

memorandum 
DATE 

MAIL STOP/TELEPHONE. 

May 30, 1_984 

K490/0810 

The log of four test holes are numbered in sequence as drilled. 

Feet 
Test Hole 1 rri)m To 

Asphalt, soil and fill -o- 2 
Tuff, wet, weathered 2 5 
Tuff, light reddish brown, 

moderately welded 5 12 

Test Hole 2 
Asphalt, soil and fill 0 2 
Tuff, wet, weathered 2 4 
Tuff, light reddish brown, 

moderately welded 4 17 

Test Hole 3 
Asphalt, soil and fill o· 2 
Tuff, light reddish brown, 

moderately welded 2 17 

Test Hole 4 
Soil and fi 11 0 2 
Tuff, light reddish brown 

moderately welded 0 6 

Tuff in the upper few feet of the hole contained excessive moisture 
probably due to the asphalt road and to the fill in the adjacent water 
line. The moderately welded tuff has a safe bearing capacity of about 
5000 lbs/sq ft. Tuff near the southeast corner of the building is at 
the surface. 

WDP:mlk 
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Los Alamos National Laboratory 
LosAiamos.New Mexico 87545 memorandum 

ro Merle Bunker, INC-5 Group Leader, MS G776 DATE June 15, 1984 

THRU: Wayne R. Hansen, HSE-8 Group Leader MAIL STOP/TELEPHONE K490/7-0810 

FROM William D. Purty~SE-8 SYMBOL HSE8-84-466 

suBJEcr STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON ABOVE TA-2 

A reconnaissance was made of the north wall of Los Alamos Canyon above the 
site on June 15, 1984. The reconnaissance was made at the request of A. 
Lyle, INC-5. The last inspection of the canyon walls was made on May 26, 
1983 (Memo HSE8-83-513). Since the last inspection was made, no rocks have 
lodged in the rock catcher or in the security fence. There has been no 
apparent movement of rocks or rock falls on the slope. The security fence 
and rock catcher appear to be in good shape. 

The standing dead pines located between the buildings and security fence on 
the north wall of the canyon have been removed as recommended in a previous 
memo. 

The inspection failed to detect any rocks that are unstable; however, there 
appears to be a number of blocks that are potential for rock fall. If the 
rocks should dislodge, the slope below, rock catcher and the security fence 
above the buildings should prevent the rock falls from causing any damage. 

~lOP: mm 

Cy: A. Lyle, INC-5, ~S G776 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To P. c. Hunt, ENG-2, MS H984 oATE: June 28, 1984 

THAu Wayne R. Hansen, HSE-8 Group Leader(~AtLsroP/TELEPHoNE K490/7-0810 

FRoM: Wi 11 i am D. Purtymun, HSE-8 ~ SYMBOL HSE8-84-498 

suBJEcT METEOROLOGICAL TOWER INSTALLATION, TA-16, L. J. 7580-·16, TEST BORINGS 

Two test holes were drilled at the site. One at the center of the 
foundation of the tower and a second about 10 feet WE! St. The second test 
hole was to verify the log of the first. The units penetrated were of the 
same thickness. 

Clayey soil, brown, containing a few small rock 
fragments, moist in zone so that clay balls up 
on auger. 

Clayey soil, light brown containing light gray 
pumice fragments. 

Clayey soil, brown, moist, dense, hard. 

Tuff, light pinkish gray, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, a few rock fragments of gray 
ryhyolite in an ash matrix. 

DEPTH (FEET) 

From To 

0 

8 

11 

13 

8 

11 

13 

22 

The moderately welded tuff has a safe bearing capacity of about 5000 pounds 
per square feet. The test borings encountered no a noma H es either in soil 
or tuff that would effect the foundation design. 

WDP:nun 

Cy: HSE-DO, l~S P228 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Harry Patterson, HSE-7, MS E516 oATE: June 28, 1984 

THRu Wayne R. Hansen, HSE-8 Group Leade~AILsToPtTELEPHoNE K490/7-0810 

y'Jj1 
FRoM William D. Purtymun, HSE-8 1.p,r 

SUBJECT INSPECTION OF SHAFT 30, AREA L, TA-54 

SYMBOL HSE8-84-497 

Shaft 30 is 6 feet in diameter and about 65 feet deep. When inspected on 
June 26, 1984, the shaft had several stacks of barrels emplaced and covered 
with tuff. About the upper 40 feet of the shaft was open. 

The upper part of the shaft penetrated 23 feet to 25 feet of Unit 2B with 
the lower part of the shaft completed in Unit 2A of the Tshirege Member of 
the Bandelier Tuff. There were no major blocks of tuff or open joints in 
the wall of the shaft. The shaft had fewer joints in the upper 40 feet 
than were observed in adjacent shaft 29 (HSE8-84-129) and shaft 31 (HSES-
84-357). 

Based on observation in the lower part of shafts 29 and 31 and inspection 
of the upper part of shaft 30, there is no geologic or hydrologic factor 
that would prevent the use of the shaft for disposal of packaged organic 
wastes. 

Shaft 30 is suitable to disposal of packaged organic wastes. 

WDP:mm 

Cy: K. Balo, HSE-7, MS E516 
HSE-DO, MS P228 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To'L. Bailey, ENG-9, MS M702 oATE: ,July 9, 1984 

'"""'Wayne R. Hansen, HSE-8 Group Leader, MS K~~"'' K490/7-0810 

SYMBOL: liSE8-84-537 

suBJEcT: SUBSURFACE INVESTIGATION TA-16, IN REGARDS TO WEAPONS SUBSYSTEM LABORATORY 
(ENG-9-491-84). 

Four test holes were augered west of the new Tritium BIIJilding to determine 
the properties of the tuff. The holes are to be located on an Engineering 
Drawing at a later date. They are laid out in a gener1a.l north-south line 
and are numbered from north to south. 

There was little or no soil overlying the tuff in the area. The tuff 
penetrated by the test holes is Unit 6 of the Tshirege f-1ember of the 
Bandelier Tuff. It consists of guartz and sandidine c1rystals and crystal 
fragments, a few small fragments of dark gray rhyolite and dacite in a 
light pinldsh gray ash matrix. The ash flow is dense .a.nd hard. It is 
moderately welded grading into a welded tuff. 

The test holes ranged from 15 to 22 ft. in depth. There was little if any 
change in lithology of the tuff penetrated by the test holes; however, it 
did show an increase in welding at depth. The tuff became denser or the 
degree of welding became greater with depth. The foll•owing logs show the 
break in welding: 

HOLE 

Test Hole 1 

Moderately Welded Tuff 
Welded Tuff 

Test Hole 2 

Moderately Welded tuff 
Welded Tuff 
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DEPTH (FT.) 
From To 

0 
12 

0 
12 

12 
16 

12 
22 



L. Bailey 
HSE8-84-537 

Test Hole 3 

HOLE 

Moderately Welded Tuff 
Welded Tuff 

Test Hole 4 

Moderately Welded Tuff 
Welded Tuff 

-2-

DEPTH (FT.) 
From To 

0 
10 

0 
7 

10 
22 

7 
15 

July 9, 1984 

The break between the moderately welded and welded tuff shown on the above 
logs is approximate. Test holes 1 and 4 were terminated at depths of 16 
and 15 feet as the tuff was to hard and dense (welded) to auger. The 
moderately welded tuff 12 feet (Test Hole 1) to 7 feet (Test Hole 4) can 
probably be ripped with earth moving equipment. However, it is doubtful if 
the equipment can remove the welded tuff below depths of 12 feet (Test Hole 
1) and 7 feet (Test Hole 4). 

WDP:mm 

Cy: D. Hiller, ENG-9, MS M702 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

ro Richard Romero, HSE-8, MS K490 DATE: ~July 13, 1984 

rHRu: Wayne R. Hansen, HSE-8 Group Leader, MS K'~~oNe K490/7-0810 

;1f." 
FRoM: W. D. Purtymun, HSE-8 1 SYMBOL: liSE8-84-553 

~~~~LOG OF TEST HOLES-ACID SEWER LINE REMOVAL 

The fo 11 owing 1 ogs were compiled as test ho 1 es were au~gered for samp 1 es. 
The locations are referenced to survey location (HSE8-:B4-522) east and west 
of initial point hole 00+00. 

HOLE 

Hole 00+60W 

Soil or fill, brown, clayey soil with 
a few rock fragments of tuff. 

Tuff, moderately welded, reddish 
brown, weathered. 

Hole 00+40W 

Soil or fill, tan, clay soil, some 
sand with a few rock fragments of tuff. 

Tuff, moderately welded, brown, weathered. 

Hole 00+20W 

Soil or fill, tan as above. 

Tuff, moderately welded, tan to reddish 
brown, some weathering. 

-Ho 1 e 00+20E 

Soil or fill, tan to brown, clayey soil. 

Tuff, moderately welded, tan, little or 
no weathering. 
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DEPTH (FT.) 
mm To 

0 

5 

0 

0 

4 

0 

3 

5 

12.5 

6 

12.5 

4 

12.5 

3 

12.5 



Richard Romero 
HSES-84-553 

-2-

HOLE 

Hole 00+40E 

Soil or fill, brown, clay soil, some rock 
fragments of tuff. 

Tuff, moderately welded, gray to dark 
gray, little if any weathering. 

Hole 00+60E 

Soil or fill, tan to brown, clayey soil, 
few rock fragments of tuff. 

Tuff, moderately welded, gray to dark 
gray, little ir any weathering. 

WDP:mm 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 men1orandum 

To: Miguel Salazar, HSE-7, MS J592 DATE July 13, 1984 
4£Pll--

THRU: Wayne R. Hansen, HSE-8 Group Leader .~~llToPtTELEPHoNE K490/7-0810 

FROM: 

SUBJECT: 

~f 
W. D. Purtymun, 1HSE-8 SYMBOL HSE8-84-554 

INSPECTION OF PIT 29 - AREA TA-54, JULY 6, 1984 

An inspection was made of Pit-29 with reference to Guidelines (H7-80-660) 
issued for construction and use of solid waste pits in TA-54 on Mesita del 
Buey. 

The pit is dug into Unit-2B of the Tshirege Member of the Bandelier Tuff. 
The Unit consists of two ashflows. The contact occurs at about the ele
vation of 6700 feet. The contact is shown by an increase in the amount and 
size of dark devetrified pumice fragments in the top of the lower ash flow. 
The contact is near horizontal, though in places the contact becomes indis
tinct. The tuff in both ashflows is a moderately welded tuff, consisting 
of quartz and sanidine crystals and crystal fragments with a few small rock 
fragments of gray rhyolite, latite, and pumice in a 9ray ash matrix. It 
also contains a few dark gray de vi tri fi ed pumice fra9ments. 

The pit is unique as it was constructed with a vehicl:e access ramp in the 
northwest corner. By constructing in this manner the ramps were excavated 
at a steeper grade thus allowing more waste to be accommodated in the pit. 
The deepest portion of the pit is about 46 feet at the center line of 
marker 2+50. To reduce the chance of rock falls or slabs of tuff dis
lodging from the sides of the pit, two benches were constructed in the 
walls of the long dimension. Also, the walls are also slightly sloped to 
the center of the pit. In genera 1, the maximum dimensions of the pit are 
about 200 feet long, 80 feet wide at surface and 40 feet wide at base. 

The walls of the pit contain numerous joints, on the average of one master 
joint for about 6 to 8 feet of wall length. The joints range from open as 
much as 2 inches to closed. On close inspection of the open joints, es
pecially the large openings, it was determined that these openings were 
caused construction. The nature of the joints, were no different than 
noted in inspection of other pits in the area. Joints opening in the floor 
of the pit have been filled with crushed tuff during construction. Runoff 
into the pit have aided in distributing the tuff in open joints, insuring a 
good seal. Surface drainage should be diverted from the pit. 
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Miguel Salazar, HSE-7 
HSE8-84-554 

-2- July 13, 1984 

We have documented the walls of the pits in photographs taken by IS-7. 
When a set of the "as built" drawing of the pit is complete, we would like 
a set. 

As the inspection indicated, the pit meet the "guidelines", and can be used 
for disposal of solid wastes. 

WDP:mm 

Cy: J. Warren, HSE-7, MS E516 
K. Balo, HSE-7, MS E516 

150-2 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

To: R. L. Riedel, ENG-2, ~1S M984 

memorandum 
DATE July 18, 1984 

THRu: Wayne R. Hansen, HSE-8 Group Leader~AILSTOP/TELEPHoNe K490/7-0810 

;# 
FROM: w. D. Purtymun. HSr--8 SYMBOL HSE8-84-569 

~~~~TEST BORING FOR TA-46, ADDITION TO BUILDING W-158 AND TA-55, ADDITION TO 
BUILDING PF-7 

ADDITION TO BUILDING W-158 

Two test borings were made at locations 1 and 4 (adjacent to existing 
building), as were unable to position the rig o"er the other two 
locations on the sides of the bunkers. 

TEST HOLE 1 

Fill, brown, silty clayey, sand, with 
a few small rock fragments, moisture 
est. at 10% to 15%. 

Tuff, light pinkish gray, moderately 
welded, quartz and sanidine crystals, 
and crystal fragments and a few rock 
fragments of gray rhyolite, some 
moisture (est. less than 10%). 

Tuff, gray, moderately welded (as 
described above. 

TEST HOLE 4 

Fill, brown, silty clayey sand (as 
described in TH-1). 

Tuff, light pinkish gray, moderately 
welded (as described in TH-1). 

DEPTH (FT.) 
From To 

0 6 

6 18 

18 22 

0 5 

5 12 

The foundation for the new bui 1 ding should be set onto the tuff. 
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R. L. Riedel 
HSE8-84-569 

ADDITION TO BUILDING PF-7 

-2- July 18, 1984 

Two test borings, west and east, were augered north of Building PF-7. 

LOG OF TEST HOLES WEST AND EAST 

Asphalt 

Tuff, light brown, moderately welded, 
badly weathered, moisture • lOS by vol. 
contained excessive moisture 15S to 20% 
at depth 5 to 7 feet, tuff appears sandy 
in cutting consisting mostly of quartz 
crystals and crystal fragments, a few 
small rock fragments of dark gray 
rhyolite and latite in a brown weathered 
ash matrix. 

Tuff, light pinkish gray, moderately 
welded, some weathering, consists of 
quartz and sanidine crystals and crystal 
fragments, a few small rock fragments of 
dark gray rhyolite and latite, moisture 
content est. at less than lOS. 

Lithologic log of both test holes were the same. 

DEPTH (FT.} 
From To 

0 

1 7 

7 18 

It appears from nearby excavation that the upper section of tuff 1 to 5 
feet maybe a competent rock in which the footing may be set. The excessive 
moisture at depths of 5 to 7 feet may reduce the bearing capacity of the 
overlying tuff somewhat. 

WDP:11111 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

To: E. J. Roth, ENG-2, MS M984 oATE: July 18, 1984 

THRu: Wayne R. Hansen, HSE-8 Group Leader~P/TELEPHoNE: K490/7-0810 

F~M: w. D. Purtymun, HSE-8 ~ SYMBOL HSE8-84-570 

SUBJECT: TEST BORINGS TA-55, GUARD TOWER INSTALLATION 

Two test borings were augered near the northwest and southwest corners of 
the security fence of TA-55. 

NORTHWEST CORNER 

Fill or tuff, badly weathered, excessive 
moisture, quartz and sanidine crystals 
and crystal fragments, rock fragments of 
dark gray rhyolite; 0-5 ft. light gray; 
5-11 ft. brown, excessive moisture est. 
15-20%, 9 to 11 ft.; 11-19 dark gray, 
est, moisture 10 to 15%. 

Tuff, light gray, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, few small rock fragments of 
dark gray rhyolite in a light gray 
matrix of ash (moisture est. varies with 
depth but less than 10%). 

SOUTHWEST CORNER 

Soil or fill brown, clayey soil. 

Tuff, light gray moderately welded (as 
described above). Moisture 4 to 9 ft. 
est. at less than 10%; 9 to 10 ft. 
about 15%; 10-18 ft. less than 10%. 
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DEPTH (FT.) 
From To 

0 19 

19 37 

0 4 

4 18 



E. J. Roth 
HSE8-84-570 

-2- July 18, 1984 

Foundation should probably be into the tuff (19 ft. NW corner, 4 ft. SW 
corner). Noderately welded tuff has a safe bearing capacity of about 5000 
lb./sq. ft. 

WDP:mm 

Cy: M. Smith, Zia EFED, MS A199 
HSE-00, MS P228 
CRM-4 (2), MS AlSO 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Joe C. Ska 1 ski, Jr., ESS-4, MS J979 DATE: August 2, 1984 

Wayne R. Hansen, HSE-8 Group Leader, MS ~~~"' K490/7-0810 THRU: 

FROM: W. D. Purtymun, HSE-8 ~ SYMBOL HSE8-84-638 

SUBJECT: TEST BORINGS AT POND GT-2 and EE-l 

The subsurface investigation at Ponds GT-2 and EE-l w1ere requested by Joe 
Skalski, ESS~4. 

TH-1 

A. Pond GT-2 

The dam at Pond GT-2 is scheduled for demolition and the 
pond area for cleanup and restoration if no further drill
ing is scheduled for GT-2. Should further drilling be 
scheduled the pond will be repaired and used for drilling 
fluids. Four test holes were drilled adjacent to and in 
the remaining eastern section of the dam (dam has been 
breached in order to help dry out pond sediments) to de
termine physical characteristics of fill and depth to 
compentent rock. Logs of the test holes were prepared as 
the holes were drilled. Moisture contents were estimated 
from cuttings, i.e •• <20% moisture indicates depth section 
logged could have a maximum moisture content of as much as 
20%. Approximate locations of test holes ar·e shown on 
sketch of Figure 1. 

DeEth (Ft.) 
(Below Dam) From To 

F 1 11 , s i 1 ty • sand, some gravel brown (<10% 
moisture). 0 4 

Fill, silty sand, some gravel contains organic 
natural, dark brown to black (<20% moisture). 4 5 

Fi 11, si 1 ty sand, some gravel brown (<20% 
moisture). 5 9 

Tuff, light grayish brown, moderately welded 
(<10% moisture). 9 17 

NOTE: Hole uncased, open 14 ft •• also dry 3 hours after drilled. 
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Joe Skalski, ESS-4 
HSE8-84-638 

-2- August 2, 1984 

Depth (Ft.) 
TH-2 (Adjacent and Below Dam 

Fill, silty sand, some gravel, brown (<10% 
moisture). 

Fill, silty sand, some gravel, contains organic 
material, dark brown to black (<20% moisture). 

Fill, silty sand, some gravel, brown (10-15% 
moisture). 

Tuff, light grayish brown, moderately welded (<10% 
moisture). 

0 

3 

7 

9 

NOTE: Hole uncased, open 15 ft. also dry 3 hrs. after drilled. 

TH-3 (Top of Dam West) 

Fill, silty sand, some gravel, brown (<10% 
moisture). 

Fill, silty sand, some gravel contains organic 
material, dark gray to black (<20%-10% moisture). 

Tuff, dark gray, moderately welded (~ 10% 
moisture). 

0 

3 

11 

NOTE: Hole uncased, open 15 ft. also dry 3 hrs. after drilled. 

TH-4 (Top of Dam East) 

Fill, silty sand some gravel, brown (~ 10% 
moisture). 

Fill, silty sand, some gravel, organic material 
(. 15% moisture). 

Tuff, dark gray, moderately welded (<10% 
moisture). 

0 

3 

4 

NOTE: Hole uncased, open 14 ft. also dry 3 hrs. after drilled. 
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Joe c. Skalski, Jr., ESS-4 
HSE8-84-638 

-3- August 2, 1984 

The fill material overlying the tuff, dark gray to black contains some 
organic material from seepage of water from the pond. The moisture content 
at the fill tuff contact is about 20% by volume; but, apparently does not 
contain any free water. The tuff at depth logged in from the holes is a 
competent rock, capable of supporting heavy equipment .• 

B. Pond EE-l 

Three test holes were drilled and cased with 2-inch plas
tic pipe in the southwest corner of the berm Pond EE-l. 
The ho 1 es were dri 11 ed to eva 1 ua te the competency of the 
berm and provide a method to monitor seepage through the 
berm. The berm in this area is about 10 ft. wide at the 
top and stands 10 to 15 ft. above the land surface outside 
the berm. The lower 8 ft. of the plastic casing is per
forated with 1/4 inch holes. The annulus around the cas
ing and hole were filled with gravel to about 2 ft. of 
land surface. The upper two ft. were sealed with com
pacted silty sand. Logs of the holes were prepared as 
they were drilled. Approximate locations of the holes are 
shown on sketch of Figure 2. 

DeEth (Ft.) 
HOLE 1 From To 

Fill, si 1 ty sand, light brown, (<10% moisture). 0 7 

Fill, silty sand, brown, (<15% moisture). 7 10 

Fi 11, silty sand, dark brown (<20% moisture). 10 15 

Tuff, light brown to tan, moderately welded ( <15·% 
moisture). 15 20 

NOTE: Hole cased with 20 ft. of pipe which exte~nds 2 ft. above LSD 
water level in hole 17.5 ft. top casing 1 hr. after completion. 
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Joe. C. Skalski, Jr., ESS-4 
HSE8-84-638 

HOLE 2 

Fill, silty sand, light 

Fill, silty sand, brown 

-4-

brown (M 10% moisture). 

(<20% moisture). 

Tuff, light brown, moderately welded. 

August 2, 1984 

Deeth (Ft.) 
From To 

0 9 

9 16 

16 22 

NOTE: Hole cased with 20 ft. pipe which extends 1.5 ft. above LSD. 
Hole dry 1 hr. after completion. 

Deeth (Ft.) 
HOLE 3 From To 

Fill, silty sand, light brown (M 10% moisture). 0 11 

Fill, si 1 ty sand, dark brown (<20% moisture). 11 14 

Tuff, light brown to tan, moderately welded (M 10% 
moisture). 14 17 

NOTE: Hole cased with 18.6 ft. of pipe which extends 2 ft. above 
LSD. Hole dry 1 hr. after completion. 

The fill in the berm of Pond EE-l is a silty sand with some gravel. The 
three holes were drilled through the fill material into the top of the 
tuff. Hole 1 encountered some free water, apparently seepage at the con
tact at the base of the fill and on top of the tuff. The other two holes 
were dry one hour after they were completed. The fill in the berm is sta
ble and should cause no trouble when the pond is filled. However, when the 
pond is filled water levels in the holes should be monitored and the base 
of the berm outside the pond inspected frequently to determine if excess 
free water is building up in the fill that could cause failure. 

WDP:mm 

Cy; Bob Hendron, ESS-4, MS J979 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Dean Keller, EN~9,~}J_02~ -y: 11}! 
DATE: September 10, 1984 

,., / "'Y·f u ' 
THRu: Wayne R. Hansen .. HS -a Group leader, MS ~~groP/TELEPHONE: K490/7-0810 

FRoM W. D. Purtymun, HSE-8 )-..v~e, . . l4-'L .;> - ./ 

SYMBOL HSES-84-767 

SUBJECT: TEST BORINGS, ROAD REALIGNMENT NEAR TA-55 

Three test holes were drilled west of the three proposed retaining 
structures to determine the physical characteristics of the tuff. 

TEST HOLE 1 DEPTH (ft.) 
From To 

Near Station 24+00 

Tuff, light gray, densely to moderately welded, 
quartz and sanidine crystals and crystal frag
ments, a few small rock fragments of latite or 
rhyolite in an ash matrix. 0 17 

Tuff, light tan, moderately welded, quartz and 
sanidine crystals and crystal fragments, a few 
small rock fragments of latite and gray rhyolfte 
in an ash matrix; slight increase in quartz 
crystals at about 37 ft. 17 52 

TEST HOLE 2 

Near Station 33+50 

Tuff, light pinkish, moderately welded tuff, 
quartz and sanidine crystals and sanidine crys
tals and crystal fragments, a few small rock 
fragments in an ash matrix. 

Tuff, tan, moderately welded, quartz and sani
dine crystals and crystal fragments, a few small 
rock fragments in an ash matrix, increase in 
quartz crystals at 42 ft. 
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Dean Keller, ENG-9, MS M702 
HSE8-84-767 

TEST HOLE 3 

Near Station 39+50 

-2-

Tuff, gray, moderately welded, quartz and sani
dine crystals and crystal fragments, a few small 
rock fragments of latite and rhyolite in an ash 
matrix. 

Tuff, tan, moderately welded, quartz and sani
dine crystals and crystal fragments, a few small 
rock fragments in an ash matrix. 

September 10, 1984 

DEPTH (ft.) 
From To 

0 19 

19 52 

Tuff penetrated by the test holes is very similar in lithology and degree 
of welding but probably represents two and probably three ash flow 0 to ~ 
17 ft., ~ 17 to ~ 40 ft., and ~ 40 ft. to 52 ft. It is a moderately welded 
tuff with a safe bearing capacity of about 5000 lbs./sq. ft. If you have 
further questions please feel free to contact me. 

WDP:mm 
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TO 

FROM 

SYMBOL 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

Wayne R. Hansen, HSE-8 Group Leader, MS K490 oATE. September 19, 1984 

W. Pur;~ymun,\,N .•• ::_ B ... e.cker, ~M. Maes; HSE-. 8 MAIL STOP/TELEPHONE K490/7-0810 
\Jft\-I ~ ~~,,·,~c(<_._-i.,~ i"•IV\. 

HSE8-84-812 l_, ! 

PROPOSED GEOHYDROLOGIC ENVIRONMENTAL INVESTIGATION AND ESTABLISHMENT OF 
A GEOHYDROLOGIC ~10NITORING SYSTEM AT AREA L, TA-54 

A preliminary investigation is to be undertaken at Area L (Chemical 
Waste Disposal Area) to: 1) determine the hydrologic characteristics of 
the tuff, 2) to determine if migration of chemicals or oils out from 
existing pits or shafts has occurred, 3) establish a system to monitor 
for possible infiltration of moisture which could cause potential 
transport of oil or chemicals, and 4) establishing observation wells in 
the adjacent canyons. 

The method of study includes the drilling and sampling of three core 
holes. Drilling and construction of five moisture access holes for use 
with the neutron-moisture logger will also be accomplished. 

Core Holes 

Three core holes are to be drilled in Area L. Locations are: 1) adja
cent to seepage pit B (liquid lithium hydroxide release), 2) adjacent 
to shaft 12 (oil in drums), and 3) adjacent to shaft 24 (vermiculite
oil mixture in drums). Holes are to be drilled using a hollow stem 
auger to a depth of about 100 ft. Drive split spoon or auger cores 
will be collected at about a 10ft. interval. Upon completion of dril
ling and sampling, the holes will be used to determine if vapor migra
tion (vapor from organic compounds) of organics from the shafts or pits 
exists in the tuff. Samples will be collected by pumping air from the 
holes or through the use of packers to pump air from selected depths 
within the holes. The methods employed will depend on results of 
analyses of cores. 

Analyses of Cores 

Cores are to be analyzed to determine if migration of chemicals or oils 
has occurred. Initial core analyses will be determined as described 
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Wayne R. Hansen, HSE-8 
HSEB-84-812 

-2- September 19, 1984 

below; however, unused portions of the cores will be retained if further 
analyses are necessary. 

1. Moisture content shall be determined of all cores. 

2. Cores taken from near the seepage pit will be analyzed for 
Li, Cr, Cu, NH 4 F2 , F, and TDS (Total Dissolved Solids). 

3. Cores taken near shafts will be analyzed for total organic 
carbon. 

4. A special set of cores will be collected outside of Area L 
and analyzed for the above constituents or compounds to pro
vide background for comparison of analyses from within Area 
L. 

Moisture Monitoring 

Five moisture acess holes will be constructed (four within Area L and 
one on the mesa outside the area) to measure the d.i stri buti on and pos
sible movement of moisture in the tuff. The depth of holes will be 
determined from the moisture analyses of cuttings and the core hole 
samples. Holes will be constructed using a 3-inch auger and cased with 
aluminum tubing to provide a monitoring capability with the neutron
moisture equipment. Cuttings from these holes will be collected over a 
5 ft. interval and the moisture content will be de~termined. 

Observation Wells in the Adjacent Canyons 

Six observation wells will be constructed, three in Pajarito Canyon and 
three in Canada del Buey. In each canyon, there will be one well up
gradient from Area L, one opposite L, and one below Area G. These will 
be completed down to the alluvium-bedrock contactt and will be cased 
with 4 in. PVC casing which is perforated in the bottom 8-ft. section. 
These wells will become part of the monitoring system for the disposal 
areas on Mesita del Buey. 

The proposed program will take about six weeks to complete the drilling 
and construction phase. It will require about three people full time. 
Cost for chemical analyses will be kept to minimun as described. Data 
analyses and report preparation can be sandwiched within the program. 
Routine monitoring of moisture distribution should not take more than 
one day a month for the first year. 

WP:NB:~111:mm 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

To Harry Patterson, HSE-7, MS E516 

memorandum 
September 19, 1984 

~D-ATE: 

THRu: Wayne R. Hansen, HSE-8 Group Leader, MS W.~~~~HoNE K490/7-0810 

~~crt 
FRoM W. D. Purtymun, HSE-8 SYMBOL HSE8-84-813 

SUBJECT SHAFT 32, AREA L, TA-54 

Completion of shaft 32 (pilot hole 4 ft. diameter ~ 15 ft. deep) was ter

minated due to construction problems. A large fracture in the northwest 

wall caused the hole to drift 1.5 to 2 ft. to the northwest at a depth of 
about 15 ft. Due to the fracture and drift, it was concluded that standard 

shaft reamed to a 6 ft. diameter, 65 ft. deep could not be completed. 

The existing shaft 32 (~ 15 ft. deep) should be used for disposal and 

sealed to prevent infiltration of precipitation into the tuff. 

WDP:mm 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

To Price Feron, ENG-2, MS M984 DATE September 20, 1984 
,1/,~)J 

THRu Wayne R. Hansen, HSE-8 Group Leader, MS ~tl HoNE K490/7-0810 

PA)II' 
FRoM: W. D. Purtymun, HSE-8 SYMBOL: HSE8-84-814 

SUBJECT TEST BORINGS, KRYPTON FLUORIDE PROJECT J PHASE c. L. J. 7272-35 

The area designated for locations of the test holes was almost inaccessible 
for the rig due to temporary buildings and trailers. We were able to com
plete three holes in the general area. The designations are from west to 
east, locations are known to Paul Kleinen (RKE) who was at the site when 
the holes were drilled. The holes are located on the northern edge of the 
mesa, with Hole 1 located northeast of Building 183. 

HOLE 1 

Fill, brown, silty clay with rock fragments 
of tuff, some small rock fragments of rhyo-
1 i te. 

Tuff, light gray, moderately welded, quartz 
and sanidine crystals and crystal fragments, 
a few sma 11 rock fragments of rhyo 1 i te in 
ash matrix. 

HOLE 2 

Fill, brown {as above). 

Tuff, light gray to light brown {as above). 

HOLE 3 

Fill, brown {as above). 

Tuff, light gray to light brown {as above). 
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From To 

0 3 

3 10 

0 3 

3 17 

0 7 

7 17 



Price Feron, ENG-2 
HSE8-84-814 

-2- September 20, 1984 

The fill material is not compacted, contains some moisture (about 10% to 
12% by volume}. The tuff is a moderately welded tuff and should have a 
safe bearing capacity of 5000 lb/sq. ft. Paul indicated that additional 
holes would be requested when temporary buildings and trailers are moved 
out of the way. 

WDP:mm 

Cy: Paul Klei nen, (RKE}, MS t~703 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 me11norandum 

To P. C. Hunt, ENG-2, MS M984 oATe October 10, 1984 

THAu Wayn~, R. _Hanse~ HSE-8 Gro~. _Leader, MS i(496oPtTELEPHoNe 

'-1c:t'&-~ /''"'""''/ ("'-L; to('' 157 

FRoM W. D. Purtymun, HSE: -8 svMBoL. 

K490/7-0810 

HSE8-84-891 

SUBJECT ADVANCE LASER ADDITION, BLDG. TSL-128, TA-35, LJ 7205-35; TEST BORINGS 

Five test holes were drilled west of Bldg. TSL-128 as requested. 

HOLE 1 

Asphalt and fill. 

Tuff, light tan to gray, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, small rock fragments of dark gray 
latite in gray ash matrix. 

HOLE 2 

Fill, brown, sandy. 

Tuff, light gray to tan moderately welded (as 
above). 

HOLE 3 

Asphalt, fill and soil, brown to dark brown, 
silty, clayey, few rock fragments. 

Tuff, light gray to tan moderately welded (as 
above). 
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DEPTH (FT.) 
From To 

0 1 

1 12 

0 1 

1 12 

0 8 

8 13 



P. C. Hunt. ENG-2 
HSE8-84-891 

HOLE 4 

-2-

Aspha 1 t. fi 11. and soi 1 (as above). 

Tuff. light gray to tan moderately welded (as 
above) • 

HOLE 5 

Aspha 1 t. fi 11. and soi 1 (as above). 

Tuff. light gray to tan. moderately welded (as 
above). 

October 10. 1984 

DEPTH (FT.) 
From To 

0 2 

2 13 

0 7 

7 13 

Foundation should be set into tuff. The tuff is a moderately welded. 
moisture content estimate 8-10% by volume. safe bearing capacity of about 
5000 lb/ft2. 

WDP:mm 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To D. Romero, ENG-2, MS M984 o~~ October 10, 1984 

THRu.wayne R. Hansen, HSE-8 Group Leader, t-IS K~itOsToPtTELEPHoNE K490/7-0810 
.j . c.. ~ "'"'·J~.:·-.) '~ ( 1-1'-J G-LJ f 0 ;, ( I S'1 

1P1J 
FRoMW. D. Purtymun. HSE-a 

1 
SYMBOL HSE8-84-889 

SUBJECT CEt·iENT STORAGE AND HANDLING SYSTEM, TA-55, LJ 7703-5511 TEST BORINGS 

The test boring was made as you requested. 

Fill, dark brown to brown, mainly silt and 
clay, some sand not compacted, moisture content 
(water and organic) -10 to 15%. 

Tuff, light gray, moderately welded, quartz and 
sanidine crystals and fragments, so~e rock 
fragments of dark gray latite in gray ash 
matrix. 

DEPTH (FT.) 
From To 

0 18 

18 22 

The fill material contains organic fluids which gave off explosive vapors 
in the cutting and open hole. Test indicated a variety of organics 
present. Prior to any excavation in the area, HSE-5 should be contacted 
(Leroy Garcia, reference Reg. #3897, Data Sheet 84-224). 

The foundation should be set into the tuff unless the fill is reworked and 
compacted. The tuff is a moderately welded tuff with a bearing capacity of 
about 5000 lb/ft2. 

WDP:rnm 

Cy: Tom Keenan, MST-12, MS E501 
Leroy Garcia, HSE-5, MS K486 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

ro Miguel Salazar, HSE-7, MS J592 ~ oATE October 11, 1984 

rHRu Wayne R. Hansen, HSE-8 Group Leader, M§~OI"'''mEPHONE K490/7-0810 

FROM: 

SUBJECT: 

W. D. Purtymu~SE-8 SYMBOL. HSEB-84-901 

SHAFT INSPECTION 

Shafts 126, 127, and 128 were inspected on October 11, 1984 and meet 

criteria for disposal of solid wastes as set forth in guidelines of 
December 10, 1980 (Memo H-7-80-660). 

The shafts are straight, 6 ft. in diameter and about 65 ft. deep. The 

shafts penetrated three ashflow units. The upper contact between Units 2B 

and 2A occur at a depth of about 12 ft. Both ashflows are a moderately 

welded tuff. The lower contact between Units 2A and 18 occurs at a depth 
of about 53 ft. Unit 1B is a nonwelded tuff. The few fractures or joints 

in the wall of the shaft are of no consequence. The shafts are suitable 

for disposal of solid wastes. 

WDP:mm 

160-1 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 men1orandum 

To Dean Miller, EfftJJ
1 
~702 oATe October 18, 1984 

THRu: Alan K. Stok.err,l'H~t-8 Acting Group Leade~uJ&~oNe K490/7-0810 

~ 
FRoM: W. D. Purtymun, HSE-8 SYMBOL HSE8-84-932 

suBJecT SOIL BORINGS AND SUBSURFACE INVESTIGATIONS, TA-16 

Four (4) test borings were made northwest of TA-16 on October 16, 1984 as 
you requested (ENG-9-763-84). The holes penetrate soil and badly weathered 
tuff. They are numbered clockwise from the southwest corner of the 
proposed building to northeast corner. 

HOLE 1 

Soil, silty loam, brown to dark. brown, some small 
rock fragments. 

Tuff, tan to light brown, weathered into silt, 
clay with a few small rock. fragments, moisture 
content exceedingly high in places, up to an 
estimated 20-25% by volume. 

HOLE 2 

Soil (as above). 

Pumice, light gray, appears saturated. 

Tuff, tan to light brown weathered to silt and 
clay exceedingly wet, estimate 20 to 25% by 
volume. 
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DEPTH (FT.) 
From To 

0 

9 

0 

5 

8 

9 

22 

5 

8 

22 



Dean Miller, ENG-9 
HSES-84-932 

HOLE 3 

Soil (as above). 

Tuff, tan to light brown 
clay. 

HOLE 4 

Soil (as above). 

Tuff, tan to light brown, 
clay. 

-2-

weathered to silt and 

weathered to silt and 

October 18, 1984 

DEPTH (FT.) 
From To 

0 9 

9 16 

0 10 

10 22 

Soil and tuff has weathered in place with the contact between the soil and 
tuff not clearly defined. The tuff has weathered to silt and clay with a 
few small rock fragments. The weathered tuff in the two holes next to the 
fence contained a high moisture content (estimated 20-25% by volume). The 
weathered tuff in the two holes farthest from the fence was a little dry 
with the moisture content of silt and clay ranging from 15 to 20% by 
volume. 

Pumice layer was encountered in Hole 2 between soil and tuff. Pumice 
appears saturated, many contain free water. The pumice is El Cajete Member 
of Valles Rhyolite which is found along the western edge of the Pajarito 
Plateau adjacent to the lower flank of the mountain. 

The soil is a silty loam. The soil moisture varies from an estimated 10 to 
20% by volume. 

I have no recommendation for the bearing capacities or foundation due to 
the thick section of unconsolidated material, silt and clay, and excessive 
moisture content. I would look at foundation design of the new building 
that was constructed south of the proposed building site. I am sure they 
encountered similar geologic units and conditions. 

WP:mm 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To:E. J. Hoth. EN~f2·~~4 oATe:October 29, 1984 

THRu A 1 an K. Stoker{ri'HsE-8 Acting Group Leader .. "'~oK-M!O.HoNe: K490/7-0810 

FRoM: W. D. Purtymun, HSE-8~ SYMBOL HSE8-84-960 

w~~~SUBSURFACE INVESTIGATION- SECURITY ENHANCEMENTS, TOWER INSTALLATIONS TA-
18, L. J. 7847-18 

Three test holes were drilled at TA-18 as you requested on October 22, 1984 
(ENG-2-84-995). The test holes are numbered in sequence of drilling. Test 
Hole 1 near Kiva No. 2, Test Hole 2 near junction of road to Kiva No. 2 and 
Kiva No. 3 and Test Hole 3 near Kiva No. 1. 

TEST HOLE 1 

Soil, dark brown. sandy 

Alluvium, brown, mainly sand, with a minor 
amount of gravels, unconsolidated, contains 
water perched on underlying tuff from 9 to 14 
ft. 

Tuff, light tan, containing quartz and sanidine 
fragments, a few small rock fragments in a 
matrix weathered to sand, silt, and clay (ex
tremely wet from overlying perched water). 

TEST HOLE 2 

Soil, dark brown. sandy 

Alluvium, brown, (as in Test Hole 1) contains 
water perched on underlying tuff from 8 to 
12 ft. 

Tuff, light tan. weathered (as in Test Hole 1). 

162-1 

DEPTH (FT.) 
From To 

0 

3 

14 

0 

2 

12 

3 

14 

28 

2 

12 

23 



E. J. Hoth. ENG-2 
HSE8-84-960 

TEST HOLE 3 

Soil. dark brown sand and gravel 

-2-

Alluvium. brown gravel. pebbles. cobbles and 
probably some boulders in a matrix of silt. 
clay. and sand. contains water perched on 
underlying tuff from 13 to 18 ft. 

Tuff. tan. weathered (as in Test Hole.1). 

October 29. 1984 

DEPTH (FT.) 
From To 

0 2 

2 18 

18 32 

Water was encountered in all the test holes perched in alluvium and on the 
underlying tuff. As typical of water in alluvium in canyons on the 
Pajarito Plateau. the water table is highest during the spring from 
snowmelt and in later summer from showers. 

The alluvium in test holes 1 and 2 is derived from weathering and erosion 
of the tuff. thus is mainly sand. The alluvium in test hole 3 is derived 
from weathering and erosion of the tuff and volcanic rocks (latite and 
rhyolites) that form the flanks of the mountains to the west. It is made 
up of rock fragments. gravels to cobbles in a matrix of sand. silt and 
clay. 

WDP:mm 
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TO 

THRU 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

Harry Patterson, HSE-7, MS E516 

memorandum 
DATE: November 19, 1984 

Thomas C. Gunderson, HSE-8 Acting Group ~~a~ftELEPHONIE K490/7-0810 

~~~~ 

FROM W. D. Purtymun, HSE-8 -?J._.~ 
II 

SYMBOL HSE8-84-l047 

SUBJECT: SUBJECT INSPECTION OF SHAFT 33, AREA L, TA-54 

Please disregard Memorandum HSE8-84-902, dated October ll, 1984. The 
shaft inspected was shaft 33 instead of shaft 32. 

Shaft 33 was inspected on October 11, 1984. The shaft is 6 ft. 1n diameter 
and about 65 ft. deep. The shaft is not straight but drifts to the north 
about 2 ft. at a depth of 65 ft. 

The shaft penetrated two ashflow units of rhyolite tuff. The upper Unit 2A 
and lower Unit 2B are moderately welded tuff. The contact between the two 
units occur at a depth of about 25 to 27 ft. There several blocks of tuff 
pull from the southeast wall of the shaft along a near vertical joint at a 
depth from 18 to 35 ft. Remainder of the shaft walls are fairly smooth, 
with only a few joints encountered. 

The shaft is suitable for disposal of packaged organ1c wastes. 

WDP:nun 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

To:D. Gutierrez, ENG-2, MS M984 DATE: November 19, 1984 

THRu:Tom Gunderson, Acting Group Leader MS K49~AILSTOPtTELEPHONE: K490/7-0810 

~ 
FROM:W. D. Purtymun, HSE-8~ SYMBOL: HSE8-84-1041 

suBJECT: TEST BORINGS, PREFABRICATED OFFICE BUILDING, BUILDING RC-33, TA-48; 
L.J. 7318-48, PHASE B 

Two test borings at TA-48 were completed as you requested 1n ENG-2-84-
1049. 

DEPTH (FT.) 
TEST HOLE 1 

(Near Building) 
Fill, brown, a few small rock fragments of latite 
and rhyolite in a matrix of clay, silt and sand 
(reworked and weathered tuff), unconsolidated. 

Tuff, dark gray, moderately welded, quartz and 
sanidine crystals and crystal fragments, a few small 
rock fragments of rhyolite and latite in a dark gray 
ash matrix, some excess moisture estimated to range 
from 8 to 10% by volume. 

TEST HOLE 2 

Fill, brown (as above). 

Tuff, dark gray, moderately welded (as above). 

From To 

0 5 

5 12 

0 6 

6 13 

Fill overlying tuff is unconsolidated and not suitable to complete a 
foundation in to unless compacted. The moderately welded tuff has a safe 
bearing capacity of about 5000 lbs/sq ft. The test borings encountered no 
anomalies in the tuff that would effect foundation design. 

WDP:mm 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

To: Dan Miles, ESS-1, MS J979 

memorandum 
DATE: January 15, 1985 

THRu: Tom Gunderson, HSE-8 Acting Group Lead~~stt&r&49GmE: 

~ 
K490/0810 

FROM w •• D. Purtymun, HSE-S~)t'/f SYMBOL: HSE8-85-48 

suBJEcT EVAPORATION AND ESTIMATED INFILTRATION FROM PONDS AT IFENTON HILL. 1984 

In 1984 pond GT-1 (upper pond) was full having an approximate surface area 
of 11,100 ft2, annual evaporation 48 inches, resulting in evaporation loss 
about 340,000 gal. 

Pond GT-3 contained water seven months (Jan-July 63%, Technical Report 31 
NHSE). The surface area of the pond is 6,500 ft2, seven months 
evaporation, 30 inches resulting about 123,000 gal evaporation. 

EVAPORATION 

Pont GT-1 12 months 

Pont GT-3 7 months 

1984 TOTAL EVAPORATION ~ 

340,000 gal 

__lf3.000 gal 

463,000 gal 

Annual infiltration loss (1,400.000 gal) is based on pond areas and 
precentage of pond area to annual infiltration loss reported in 
LA-8217-PR. 

Pond GT-1 11,200 ft2 

Pond GT-2 2,800 Ft2 

Pond GT-3 6,500 ft2 

20,500 ft2 

a Destroyed and filled about 1980. 

Pond GT-1 0.55 x 1,400,000 gal = annual infiltration of 777,000 gal 
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Dan Miles, ESS-1 
HSE8-85-48 

-2- January 15, 1985 

Pond GT-3 0.31 x 1,400,000 gal = annual infiltration of 434,000 or for 7 
months = 253,000 gal 

INFILTRATION 

WDP:mm 

GT-1 12 months 

GT-3 7 months 

1984 Total Infiltration ~ 

165-2 

777,000 gal 

253,000 gal 

1,030,000 gal 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 men1orandum 

ToP. c. Hunt, ENi-2, M5 M984 DATE February 12, 1985 

THRU: A. K. St~HSE-8 lleJ:llty Group Leader, MAIL STOP/TELEPHONE. K490/7-0813 

~ 
Purtymun, HSE-8 FROM: w. D. SYMBOL: HSE8-85-140 

suBJECT: TEST BCIUlGS, FOURIER TRANSFORM s~ FACILI'l'Y, BUIID:OO ~-2oo, 
~-467 L.J. 7552-46 

Seven test borings at TA-46 were completed as you req~ested in EN32-85-87. 
Test hole 'IH-7 was not drillerl as access with the drill rig was not 
possible. 

Test Hole TH-1 

Soil, brown, clayey with sooe gravel 

Soil, brown, clayey, wet 

Tuff, light gray, m:rlerately welderl, quartz and 
sanidine crystals and crystal fragnents , a few 
small rock fragments of dark gray rhyolite in 
gray ash rratrix 

Test Hole TH-2 

Soil, brown, clayey with sene gravel, wet ( 15 to 
25% by volume) at base 

Tuff, light gray, m:Xierately welderl, quartz am 
sanidine crystals and crystal fragnents , a few 
small rock fra.gnents of dark gray rhyolite in 
gray ash rratrix 

Test Hole TH-3 

Soil, brown <as above> 

Tuff, light gray, m:Xierately welderl (as above) 
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DEPI'H (FT. ) 
Fran To 

0 

4 

6 

0 

4 

0 

4 

4 

6 

13 

4 

13 

4 
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P. C. Hunt, EN;-2, M3 984 
HSE8-85-140 

Test Hole TH-4 

Soil, brown <as above> 

-2-

Tuff, light gray, m::rlerately welded (as above) 

Test Hole TH-5 

Soil, brown <as above) 

Tuff, light gray, m::rlerately -welded (as above) 

Test Hole TH-6 

Soil, brown (as above) 

Tuff, light gray, m::rlerately welded (as above) 

Test Hole TH-7 

(Not drilled) 

Test Hole TH-8 

Soil, brown < as above> 

Tuff, light gray, m::rlerately welded <as above> 

February 12, 1985 

DEPI'H (FT. ) 
Fran To 

0 

4 

0 

6 

0 

3 

0 

3 

4 

13 

6 

13 

3 

13 

3 

13 

There was an excess of misture (est. 15 to 25% by volune) in the base of 
the soil 011erlying the tuff. This is a seasonal effect with the soil drying 
out in the late spriBJ arrl SUI'I1lE' arrl becaniBJ 'Wet again in late fall, 
winter, and early spring. Unless the soil is canpacted and drained, the 
fownations sha.lld be canpleted into the tuff. The m::rlerately welded tuff 
has a safe bearing capacity of about 5000 ll:s/sq ft. The test borings 
encountered oo anooalies in the tuff that \\Ulld effect fourrlatioo design. 

WDP:mn 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

TO: E. J. Hoth, ENG-2, MS M984 DATE March 6, 1985 

THRu: Thomas C. Gunderson, HSE-8 Group Leader, MAIL STOP/TELEPHONE K490/7-0810 
------·--

. t J ~ 

FROM:William D. Purtymun, HSE-8 ,11,';/ SYMBOL. HSES-85-216 

suBJECT: TEST BORINGS - SAFEGUARDS AND SECURITY UPGRADES: GUARDPOST INSTALLATION, 
SM-29, TA-3; POWER AND LIGHTING TA-41 and TA-18 

DEPTH (FT.) 
TEST HOLES TA-3 

Test Hole 1 

Soil, brown, clayey, silty, sandy, moisture content 
est. 15 to 20% by volume (wet), very plastic. 

Tuff, light brown, moderately welded. 

Test Hole 2 

Soil, brown, clayey silty with some sand, moisture· 
content est. 15-20% by volume (wet) very plastic. 

Tuff, light pinkish, gray, moderately welded. 

From 

0 

3.5 

0 

3 

Soil is plastic when wet, should make allowances for even small loads. 
Tuff was dry with a safe baring capacity of 5000 lbs./ft2, 

TEST HOLES TA-41 

Test Hole 3 

Sand and gravels mixed with silt and clay, moisture 
10-15% by volume. 0 

To 

3.5 

7 

3 

5 

15 

Sand and gravels are apparently fill material places adjacent to buildings 
to north. Compaction should allow foundations for light loads. 
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E. J. Hoth, ENG-2 
HSE8-85-216 

TEST HOLES TA-18 

Test Hole 4 (Near Bldg. PL-1 

-2-

Soil, brown, clayey silty, with some sand, moisture 
content range 10 to 20% by volume, plastic in places. 

Test Hole 5 (Near Bldg. PL-31 

Asphalt 

Sand and gravels, mixed with some silts and clay. 

Test Hole 6 (Near West of Guard Station 

Sand and gravels, mixed with some silt and clay 

March 6, 1985 

DEPTH (FT). 
From To 

0 15 

0 0.5 

0.5 13 

0 14 

No water was encountered in the test holes. Sand and gravels compacted 
should bear light loads. Soil in Test Hole 4 plastic in places should 
receive special consideration even for light loads. 

WDP:nnn 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Harry Patterson, HSE-7, MS E516 DATE: 

THRU: Thomas C. Gunde~s-or, HSE-8 Group Leader, MAIL STOP/TELEPHONE: 
. ~ '1i MS K490 

vu.~ 
FROM:William D. Purtymun, HSE-8 SYMBOL 

suBJECT INSPECTION OF SHAFT 34, AREA L, TA-54 

March 6, 1985 

K490/7-0810 

HSE8-85-215 

Shaft 34 was inspected on March 4, 1985. The shaft is 6 ft 1n diameter and 
about 63 ft deep. The shaft drifts to the north about 2 ft at a depth of 
63 ft. 

The shaft penetrated two ashflow units of rhyolite tuff. Both units 2A and 
2B are moderately welded tuffs. The contact between the ashflow occurs at 
a depth of about 25 to 27 ft. There are several blocks of tuff out of the 
north and northeast wall of the shaft from a depth of about 10 to 34 ft. 
These blocks were pulled loose from a series of near vertical east-west and 
southwest-northeast trending joints in the north and northeast walls of the 
shaft. One east-west joint with a dip of about 45 degrees to the south 
cuts the south wall of the shaft at about 22 ft. The rising west limb of 
the joint contains a large open joint (22 to 18 ft). The joint open 2 to 6 
inches for 3 to 4 ft is formed by construction where the auger has pulled a 
block of tuff loose along the joint. The wall in the lower part of the 
shaft 34 to 63 ft contains few if any joints. 

The shaft is suitable for disposal of packaged organic wastes; however, 
crushed tuff should be used to fill the voids between each lift of barrels 
as they are placed in the shaft. This will result in a better envelope of 
tuff between the barrels and shaft walls. 

WDP:mm 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

r~David Trujillo, Eng-9, MS-M984 

rHRu:Thomas C. Gunderson, HSE-8 Group Leader, 
,<+.~,' ) 
G 

FRDM:W.D. Purtymun, HSE-8 fi9f' 

memorandum 
DATE: 

~IL"-4i.GELEPHONE 

SYMBOL: 

April 9, 1985 

K490/7-0810 

HSE8-85-375 

sueJecr:TEST BORINGS, GEOCHEMISTRY ANALYTICAL BLDG. SM-494, TA-3, L.J. 7804-35. 

Four test borings were completed at TA-3 as you requested in Memo ENG-285-310. 

TEST HOLE NE CORNER 

Soil and fill, dark brown,clayey, 
exceeding wet down to about 6ft., 
a few fragments of tuff and rhyolite 
rock fragments. 

Reworked tuff and pumice,(water-laid) 
reworked tuff dark brown with small rock 
fragments of tuff and rhyolite, 
silts, sands, and gravels of the 
reworked tuff, some lenses of white 
pumice. 

Tuff, dark reddish brown, moderately 
welded, quartz and sanidine crystals 
and crystal fragments, a few rock 
fragments in a dark brown ash matrix, 
tuff slightly weathered below contact 
with reworked tuff. 

Tuff, light brown moderately welded, 
quartz and sanidine crystals and 
crystal fragments with a few rock 
fragments in a light brown ash 
matrix. 

169-1 

DEPTH (FT.) 
From To 

0 9 

9 13 

13 19 

19 34 



David Trujillo, ENG-9 
HSE8-85-375 

TEST HOLE SE CORNER 

Soil or fill, dark brown, clayey, 
wet to about 6 ft. 

Tuff, light reddish brown, moderately 
welded, quartz and sanidine crystals 
and crystal fragments, a few small 
rock fragments in a fine ash matrix. 

TEST HOLE NW CORNER 

Asphalt and fill, fill, brown, 
clayey. 

Reworked tuff, reddish brown, 
a few small rock fragments, 
clayey. 

Tuff, light gray, moderately 
welded. 

TEST HOLE SW CORNER 

Soil or fill, dark brown, clayey, 
a few small rock fragments. 

Tuff, light gray, moderately, 
welded. 

-2- Apri 1 9, 1985 

DEPTH (FT.) 
From To 

0 8 

8 18 

0 4 

4 6 

6 13 

0 5 

5 13 

The foundation should be set into the tuff. The moderately welded tuff 
underlying the soil, fill, or reworked tuff has a safe bearing capacity of about 
5000 pounds per square foot. The test borings encountered no anomalies in the 
tuff that would effect the foundation design. 

WOP :mm 
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[L©~~~@M©~ 
Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

T~ T. C. Gunderson, HSE-8, MS K490 

THRu D. D. Simes /Q& 

FRoM: R. E. Lucero 

SUBJECT REQUEST FOR TEST HOLE DRILLING 

memorandum 
DATE: 

MAIL STOP/TELEPHONE: 

SYMBOL: 

July 9, 1985 

M984/7-7302 

ENG-2-85-770 

Request that a test hole be drilled on the east side of building TD-91, 

TA-22 to determine the permeability of this area for a A.W. Pit. 

ENG-2 

REL/bac 

Cy: W. D. Purtymun, HSE-8, MS K490 
N. Mezin•, MS H822 
M. Davis, MS P952 
W. t~angum, MS H822 
ES/LJ 8963-22 f'~ ! 
ENG-2 F1le rl [:("~ 

o--
\'2---, 

.r 9 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

ro: Miguel Salazar, HSE-7, MS J592 DATE: August 16, 1985 

THRU: 

FROM: 

SUBJECT: 

Thomas c. Gunderson, HSE-8 G~ader MAILsroPITELEPHONE 

MS K490 ~ 

W. D. Purtymun, HSE-8 ~ 

K490/0810 

SYMBOL HSE8-85-981 

INSPECTION OF SHAFTS AT TA-54. AREA G 

Shafts 128, 129, 130, 131, 132, and 133 were inspected on August 14, 
1985, and met the criteria for disposal of solid wastes as set forth in 
guidelines of December 10, 1980 (Memo H7-80-660). 

The shafts penetrated three ashflows. A contact bE~tween two ashflows of 
Unit 2B occurs at a depth of about 14 ft. The lowE~r contact between 
Units 2B and underlying Unit 2A occurs at about 52 ft. The shafts are 
straight with very few fractures or joints in the shaft walls. The 
joints and fractures are of no consequence. The shafts are suitable for 
disposal of solid wastes. 

WDP:mlk 
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L©~~~©)M©~ 
Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

T~ Price Feron, ENG-2 Assoc. Group Leader 
MS M984 

DATE: August 16, 1985 

THRU: 

FROM: 

SUBJECT: 

Thomas C. G~HSE-8 Group Leader MAILsToPtTELEPHONE 

MSK490~ 

W. D. P urtymun, HSE-8 ~ SYMBOL 

LABORATORY CONSTRUCTION, BLDG. SM-141, TA-3, L.J. 7918-3 
TEST BORING 

K490/0810 

HSE8-85-982 

One test hole was drilled at the location as directed by Shaski Kavde. 
The log of the hole is as follows: 

Fill, dark gray to black, sand and gravels 
with a few thin lense of wet light-brown clay 

Soil, light brown, clay to fine sand, wet, 
plastic 

Tuff, light gray, quartz and sanidine crystals 
and crystal fragments; a few small, gray rock 
fragments of rhyolite or latite, moderately 
welded 

Tuff, brick red, same as above, moderately 
welded 

Depth (ft) 
From To 

0 7 

7 9 

9 15 

15 18 

The foundations should be set into the tuff. The moderately welded tuff 
at a depth of 9 ft has a safe bearing capacity of about 5000 lb/sq ft. 
The test boring encountered no anomalies in the tuff that would effect 
proper foundation design. 

Price, could you see that Shaski of Raymond Kaiser Engineers gets a copy 
of this memo? Thanks. 

WOP :ml k 

xc: Shashi Kavde (c/o Price Feron) MS M984 
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Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

ro: Price Feron, ENG-2 Assoc. Group leader, 
MS M984 

memorandum 
oATE: September 3, 1985 

rHRu: Thomas C. Gunderson, HSE-8 Group Leader, MAILsroPtrELEPHoNE K490/0810 
MS K490 ~ 

FROM: W. D. Purtymun, HSE-8 ~~ SYMBOL: HSES-85-983 

suBJecT LABORATORY CONSTRUCTION, COOLING TOWER ADDITION AND UPGRADE, 
SM-285, TA-3 

One shallow test hole was drilled at the location as directed by Scott 
C. Richardson. 

The log of the hole is as follows: 

Fill, gray, sand and gravel beneath asphalt 

Tuff, light gray to light brown, quartz 
and sanidine crystals and crystal 
fragments, a few small rock fragments 
of gray rhyolite, moderately welded 

Depth (ft) 
From To 

0 1.5 

1..5 8.0 

The tuff has a safe bearing capacity of about 5000 lbs/sq ft. No 
anomolies were encountered in the tuff that would cause concern in the 
foundation design. 

Price, could you see that Scott of Holmes and Narver, Inc. gets a copy 
of this memo? Thanks. 

WOP: eel 

xc: Scott C. Richardson (c/o Price Feron, MS M984) 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Miguel Salazar, HSE-7, MS J592 

Thomas c. Gunderson,~) 
HSE-8 Group Leader ~ 

THRU: 

oATE: October 7, 1985 

MAIL STOP/TELEPHONE: K4 9 0 I 7-0 810 

FROM: 

SUBJECT: 

William D. Purtyrnun, HSE-8~ SYMBOL HSE8-85-1218 

INSPECTION OF SHAFT C-11, AREA G, TA-54 

Shaft C-11 was inspected on October 3, 1985, and meets the 
criteria for disposal of solid wastes as set forth in 
guidelines of December 10, 1980 (Memo H7-80-660). 

The shaft is 6 ft in diameter and 64 ft deep. The shaft is 
straight with a few fractures or joints in the shaft wall. One 
small block (about 2 ft by 3 ft) is pulled out of the west wall 
at about 40 ft. The contact between Unit 2B and underlying 
Unit 2A occur at about 40 ft. 

The shaft is suitable for disposal of solid wastes. 

WDP:brm 
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Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 mernorandum 

T~ Chris Sanchez, ENG-2, MS M984 

Thomas c. Gunderson,~ 
HSE-8 Group Leader ~ 

THAU: 

FROM: 

wf 
William D. Purtymun~HSE-8 

DATE: 

MAIL STOP/TELEPHONE: 

SYMBOIL: 

SUBJECT: 
TEST HOLES, BLDG. SM-200 TA-3; L.J. N7954-3 

October 16, 1985 

K490/7-0810 

HSE8-85-1213 

Nine test holes were drilled at or adjacent to location shown 
on Figure 1 as requested in Eng-2-85-1085. 

The logs of the holes are as follows: 

Test Hole 1 

Fill, dark gray to brown, sands and gravels 
with lots of silts and clay; extremely wet 
(15-25% moisture by volume) above contact 
with underlying tuff. 

Tuff, light brownish gray, quartz and sani
dine crystals and crystal fragments,a few 
small rock fragments of gray rhyolite and 
da~k gray pumice in an ash matrix; moder
ately welded. 

Test Hole 2 

Fill, dark gray to brown as described in 
Test Hole 1. 

Tuff, light reddish brown, a few quartz 
and sanidine crystals and crystal frag
ments, a few small rock fragments of la
tite and pumice in an ash matrix;moder
ately welded. 

Tuff, light brownish gray as described 
in Test Hole 1. 

175-1 

Depth Cftl 
From To 

0 3 

3 8 

0 4 

4 8 

8 13 



Ralph G. Martinez -2- October 16, 1985 

Test Hole 3 

Fill, dark gray to brown as in Test Hole 1. 0 6 

Tuff, light brownish gray as in Test Hole 1. 6 13 

Test Hole 4 

Fill, dark gray to brown as in Test Hole 1. 0 4 

Tuff, light brownish gray as in Test Hole 1. 4 8 

Test Hole 5 

Fill, dark gray to brown as in Test Hole 1. 0 7 

Tuff, light brownish gray as in Test Hole 1. 7 13 

Test Hole 6 

Fill, dark gray to brown as in Test Hole 1. 0 5 

Tuff, light brownish gray as in Test Hole 1. 5 8 

Test Hole 7 

Fill, dark gray to brown as in Test Hole 1. 0 7 

Tuff, light brownish gray as in Test Hole 1. 7 13 

Test Hole 8 

Fill, dark gray to brown as in Test Hole 1. 0 8 

Tuff, light brownish gray as in Test Hole 1. 8 13 

Test Hole 9 

Fill, dark gray to brown as in Test Hole 1. 0 8 

Tuff, light brownish gray as in Test Hole 1. 8 13 
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Ralph G. Martinez -3- October 16, 1985 

The foundations should be set into the tuff. The moderately 
welded tuff has a safe bearing capacity of about 5,000 lbjsq 
ft. The test borings encountered no anomalies in the tuff that 
would effect the proper foundation design. 

WDP:brm 

Enclosure: Figure 1 (Map) 
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Figure 1. -Location of Test Holes 1 through 9 near Bldg. SM-200 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 merr1orandum 

To: Merle Bunker, DATE: October 16, 1985 

THRU: 

FROM: 

SUBJECT: 

MS G776 INC-5 Group Leader, 
Thomas c. Gunderson, 

HSE-8 Group Leader, 
~AIL STOP/TELEPHONE: 

MS K49~, 

William D. Purtymun, HSE-8 J#fJ SYMBOL: 

K490j7-0810 

HSE8-85-1278 

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON 
ABOVE TA-2 

A reconnaissance was made of the north wall of Los Alamos 
Canyon above the site on October 6, 1985 at the request of 
Merle Bunker, Isotope and Nuclear Chemistry Group (INC-5). The 
last inspection was made of the canyon walls on June 15, 1984. 

Since the last inspection there have been no rock falls or 
movement of rocks or blocks of tuff on the slope or cliff above 
TA-2. The security fence and rock catchers on the north wall 
above TA-2 were inspected and are in good shape. 

There are a number of rocks and blocks of tuff on the slope and 
cliffs above TA-2 that have the potential to cause rock falls. 
If any rocks should dislodge, the slope belovl, rock catchers, 
and security fence above the buildings should prevent the rock 
falls fr9m causing any damage. 

WDP:brm 
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TO: 

THAU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 
Ralph G. Martinez, ENG-2, MS M984 

Thomas c. Gunderso~.' 
HSE-8 Group Leade~ 

William D. Purtymun, HSE-8 ~ 

DATE: 

MAIL STOP/TELEPHONE: 

SYMBOL: 

TEST BORINGS AT BUILDING 200, TA-3, LJ 8233-3 

February 18, 1986 

K490/7-0810 

HSE8-86-216 

Two test holes were drilled at or adjacent to locations shown 
on Figure 1. The holes were requested in memorandum ENG-2-86-
95 (February 5, 1986). Previous Test Holes 1 through 9 were 
drilled in October 1985 and reported in memorandum HSE8-85-
1213. 

The logs at holes 10 and 11 are as follows: 

Test Hole 10 

Fill, dark gray to brown, silts and 
clay, with some gravel, wet (est. 10-20% 
moisture by volume) above contact with 
underlying tuff 

Tuff, light brownish gray, quartz and 
sanidine crystals and crystal fragments, 
a few small fragments of gray rhyolite and 
dark gray pumice in an ash matrix; moder
ately welded. 

Test Hole 11 

Fill, dark gray to brown as described 
in Test Hole 10. 

Tuff, light brownish gray, moderately 
welded as described in Test Hole 10. 

Depth Cftl 
From To 

0 4 

4 7 

0 3 

3 7 

The foundations should be set into the tuff. The moderately 
welded tuff has a safe bearing capacity of about 5,000 lbsjsq 
ft. It should be noted that just east of Test Holes 10 and 11 
a north-south water line is present. The test borings 
encountered no anomalies in the tuff that would effect 
foundation design. 
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R. Martinez 
HSES-86-216 

WDP:brm 

Enclosure: Figure 1 (map) 

-2-

Cy: C. Sanchez, ENG-2, MS M984 
K. Ellard, ENG-DO, MS P915 
Liaison Office, MS K717 
A. Loya, ENG-4, MS B252 
T. Lansford, Kaiser Engr., MS M703 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 me11norandum 

ro Dean Miller, ENG 9, MS M702 oAre. April 7, 1986 

THAU: Thomas c. Gunderson, ~ 
HSE-8 Group Leader, K490 

MAIL STOP/TELEPHONE·: K490/7-0810 

FROM: W. D. Purtymun, HSE-8~ SYMBOL: HSE8-86-376 

SUBJECT: SOIL BORINGS AT TA-35 AND TA-16 

A subsurface investigation was made at TA-35 and TA-16 on March 
26, 1986 as requested in ENG-9-200-86. 

The test borings at TA-35 are just to the southeast of a nest 
of injection and monitoring wells that were used by the u.s. 
Geological Survey and old "Group H-6" to study the behavior of 
liquids injected into the tuff. As I recall about 0.5 x 10 6 
gal of water was injected into the tuff through an injection 
zone about 55 to 65 ft below land surface. The tests ran about 
6 months in 1964 and 1965. Capillary movement in low moisture 
range was about 20 ft above the top of the injection zone. 
Moisture moved horizontal about 90 ft in the low moisture range 
(20% near injection zone to <5% by volume outward to 90 ft) as 
the result of capillary movement. The major movement was 
downward to about 240 ft. beneath the injection zone when 
capillarity hung the moisture (injected wat:er) in the tuff. 
The spindle shape was a maximum of 25 to 30% by volume in the 
spindle beneath the injection zone. Three attachments, map and 
tables, are for your information. The two test holes (1986) at 
TA-35 penetrated and were completed in a me>derately welded 
tuff. 

Test Hole 1 

Gravel and soil dark brown, 
soil clayey. 
Tuff, dark gray, moderately 
welded, quartz and sanidine 
crystals and crystal fragments, 
a few rock fragment pumice, 
latite, and mylonite in a ash 
matrix; Moisture content estimate's 
at 10 - 15% by volume. 
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D. Miller 
HSES-86-376 

Test Hole 2 

-2-

Gravel and soil as in Test Hole 1 
Tuff, light gray moderately welded 
as in Test Hole 1; moisture of tuff 
lower them in TH-1, <5 to 10% by 
volume (est). 

0 

2 

April 7, 1986 

Depth Cft) 

2 

43 

The moderately welded tuff is about 110 ft thick at the 
proposed location. The water injected in the tuff should not 
cause any problem with the foundation design. The bearing 
capacity of this unit at TA-55 (about 0.5 mi west) has a safe 
bearing capacity of about 5000 lbsjft2 • Location of test holes 
1 and 2 are shown on figure 9 (enclosed). Locations are 
approximate and were not surveyed. 

Four test holes were augered at TA-16 at the location of the 
proposed building. Locations are numbered clockwise, test 
holes 1 through 4, starting with test hole 1 near transformer. 
Three of the holes were completed through fill and soil, a silt 
and clay into the top of a badly weathered tuff. The fourth 
hole penetrated the above section and was completed in a 
weathered tuff containing numerous pumice fragment. Test holes 
1 and 2 encounters excess moisture in the fill and soil and in 
the upper part of silt and clay unit. 

Test Hole 1 
Fill and soil, clayey, dark 
brown, excess moisture 
(estimate 20 to 25% by vol.) 
from 4 to 6 ft, fine grained, 
plastic. 

Silt and clay, brown, moisture 
content decrease from estimated 
20% by volume at base of soil to 
about lOt at increasing depth, 
fine grained, plastic in places. 

Tuff, badly weathered, light brown, 
contain an abundance of silt and 
clay, a few small rock fragments of 
rhyolite, and sand size quartz and 
ramidine crystal and crystal 
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D. Miller 
HSES-86-376 

Test Hole 1 (Cont ) 

fragments. 

Test Hole 2 

-3-

Fill and soil, clayey, dark brown, 
as in Test Hole 1; plastic. 

Silt and clay, brown as in Test Hole 
1; plastic. 

Tuff, badly weathered, light 
brown, as in Test Hole 1. 

Test Hole 3 

Fill and soil clayey, dark brown, 
dryer than Test Hole 1, (estimate 10 
to 15% by volume), plastic. 

Silt and clay, brown, as in Test Hole 
1; plastic in places. 

Tuff, badly weathered, light brown as 
in Test Hole 1. 

Test Hole 4 

Soil and fill, dark brown as in 
Test Hole 3, (estimate moisture 10 
to 15% by volume). 

Silt and clay, brown, fine grained 
plastic in places. 

Tuff, brown, badly weathered as in 
Test Hole 1. 

Tuff, brown, weathered, contain 
numerous pumice fragments. 

April 7, 1986 

De:gth (ft) 
From To 

6 28 

Degth (ftl 
From To 

0 6 

6 18 

18 23 

0 6 

6 17 

17 23 

0 7 

7 19 

19 34 

34 42 

I have no recommendations for bearing capa1cities or foundation 
design due to the thick section of unconsolidated material, 
silt and clay, and excessive moisture content especially in 
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D. Miller 
HSE8-86-376 

-4- April 7, 1986 

test holes 1 and 2. I would look at the foundation design of 
the new building under construction and nearing completion west 
of the entrance to TA-16. The test boring at this location 
encountered similar conditions as were encountered in the 
present locations {HSE8-84-932; October 18, 1984). 

WDP:tp 

Attachments: Figure 9.--Location of test holes at site 1 and 
2, TA-50 and site 1, TA-52 

Table 1.--Geologic section and estimated and 
effective porosity of tutf units at sites 1 and 
2. {Approximate altitude of land-surface 7,250 
feet) 

Table 2.--Hydrologic characteristics in relation 
to porosity of a unit of the Tshirege Member in 
the Los Alamos area. (Analysis by the U.S. Geol. 
survey) 

Table 3.--Construction data of wells at Site 2. 

Table 62.--Site 2, TA-50, liquid injection test 
holes. 
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Site 2 

Water injection test holu 

r - c-:-;- c:-3 - 1 

I 
N-2 0 0 0 I 

o C-2 \ 
NE~I I~ 

N 35 + 00 

TA- 50 
Site 1 

0 
0 

+ 
0 
0 

Air injection test holes I N-1 "~t \'t~r 
I .tgos:;?l ~~ ~--- -;;;;-;- -l 
I s:-1 ° 1 w- 2 w-1 E-1 

I 5 _ 1 !to 0 o I o I 
o s~-2 I < .J. " L-

L ,~ S-1 I 
- - - - ....J L tq o 

ITA- sol 

Scale 
t"= 50' 

Site I I N 25 + 00 

Air injection test holes 
NE-2 

0 

NW-1 N~-l 
0 oi 

0 
0 0 

SE-1 + 
I() 
C\1 

Scale 
111 = 100' LIJ 

N 22 +50 

I I 
I I 
I I 
I I 
I I 
I S-2 I 
I 0 I 
I I 
I N 32 +50 I 

I I 

I I 
I I 
I I 
I I 
I S-3 I L ____ ~_j 

P1aur• 9.--LocatlOD of te•t ho1•• at •1te 1 and 2, 

~-50 aad site 1, TA-52. 

Hap from "Records of wells, Test holes, springs and Surface 
Water Stations in the Los Alamos Area, New Mexico," U.S. 
Geol. Survey Admin. Rept. (1966), in files of HSE-8- shown 
on map are approximate location of Test Holes 1 and 2 (1986). 
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Table 1.--Geologic section and estimated and effective 
porosity of tuff units at sites 1 and 2. 

Approximate altitude of land-surface 7,250 feet). 

Effective 11 
Thickness Depth porosity Porosity 11 

Unit Cfeetl Cfeetl Cpercentl (percent) 

Tshirege Member 
Moderately welded tuff 110 110 38 46 
Welded tuff 120 230 33 37 
Moderately welded tuff 20 250 38 46 
Nonwelded tuff 45+ 295+ 54 60 

11 Estimated from moisture and density logging. 

Table 2.--Hydrologic characteristics in relation to porosity of a 
unit of the Tshirege Member in the Los Alamos area. 

(Analysis by the u.s. Geol. Survey) 

Coefficient 
Specific Specific of 

Porosity yield retention permeability 
Sample Cpercentl Cpercentl !percent) Cgdp per sg ftl 

1 
2 
3 
4 
5 

54 
50 
47 
41 
38 

38 
34 
27 
24 
18 

16 6 
16 3 
20 2 
17 0.1 
20 .9 

Note: Decrease in porosity indicates an increase in degree of welding. 
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Table 3.--Construction data of wells at Site 2. 

Hole designation Date 
-------- Drilled 

N-2 Sept. 1965 
NE-1 Sept. 1965 

N-1 Nov. 1964 
I Nov. 1964 

SE-3 Oct. 1965 
SW-1 Nov. 1964 
SE-1 Nov. 1964 

S-1 Oct. 1965 
SE-2 Sept. 1965 

Diameter 
(inches) 

5 
5 
5 
5 
4 
5 
5 
4 
5 

Depth 
(feet) 

112 
118 

97 
67 

295 
97 
97 

295 
112 

·Remarks 

Tests 1 and 2, Dis
posal well. 

Test 3 Disposal well. 

Note: Holes were augered except for SE-3 and S-1 which were drilled by 
air-rotary. 

Tables from "Test on and design of disposal wells at Los Alamos, New 
Mexico" u.s. Geol. Survey unpublished rept. in files of HSE-8 
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Table 62.--site 2, TA-50, liquid injection test holes (cont) 

Altitude of 
USGS AEC-LASL land surface 
bole USGS designation (feet above Diameter 

desig- location (structure AEC-LASL Drilling mean sea- of hole De >th Type of 
nation nu!Dber nU!Iberl coordinates date leyell <inches! CL,etl drilling 

C-2 19.6.22.3121 

C-3 19.6.22.31211 

TA-509-14 

TA-50-15 

N 34+62 
E 98+38 

N 34+63 
E 98+43 

Dec 1964 Approx. 7,248 5 .8 Do. 

Dec 1964 Approx. 7,248 5 .8 Do. 

Note: All holes are drilled in tuff. Hole I, the injection well, has an injection tube and an ob:ervation tube 
set in gravel froa 55 ft to 65 ft. The bottom 2 ft from 65 ft to 67 ft are fi~led with crushed tu 'f. The hole is 
cemented from the surface to the top of the gravel pack at 55 ft. Hole C-1, a calibration hole, c tsed with 1.5 in. 
steel tubing. Hole C-2, a calibration hole, open hole; Hole C-3, a calibration hole, is Cased wi:h 2 in. plastic 
tubing. 

Tables from "Records of Wells, Test Holes, Springs, and Surface Water Stations in the Los Alamos A :ea, New Mexico," 
u.s. Geol. Survey Admin. Rept (1966) in bits of HSE-8 



_. 
-.J 
00 

\o 

Table 62.--site 2, TA-50, liquid injection test holes 

Altitude of 
USGS AEC-LASL land surface 
hole USGS designation (feet above Diameter 

desig- location (structure AEC-LASL Drilling mean sea- of hole De;: th Type of 
nation nu!ftber nwpberl coordinates date level! Cinches! Cf•-etl drilling 

N-2 19.6.22.312a 

NE-1 19.6.22.312b 

N-1 19.6.22.312c 

I 19.6.22.312d 

SE-3 19.6.22.312e 

SW-1 19.6.22.312f 

SE-1 19.6.22.312g 

S-1 19.6.22.312h 

SE-2 19.6.22.312j 

C-1 19.6.22.312k 

TA-50-16 

TA-50-17 

TA-50-18 

TA-50-19 

TA-50-20 

TA-50-21 

TA-50-22 

TA-50-23 

TA-50-24 

TA-50-13 

N 34+55 
E 98+18 

N 34+34 
E 98+36 

N 34+29 
E 98+26 

N 34+24 
E 98+26 

N 98+23 
E 98+28 

N 34+17 
E 98+19 

N 34+15 
E98+39 

N 33+99 
E 98+30 

N 33+92 
E 98+56 

N 34+62 
E 98+33 

Sept 1965 7,247.7 5 1 2 Auger 

Sept 1965 7,246.6 5 1: 8 Do. 

Nov 1964 7,245.2 5 ~7 Do. 

Nov 1964 7,244.7 5 ~7 Do. 

Oct 1965 7,244.6 4 2! 5 Rotary, air 

Nov 1964 7,244.4 5 ''7 Auger 

Nov 1964 7,234.9 5 :7 Do. 

Oct 1965 7,242.9 4 5 Rotary, air 

Sept 1965 7,241.6 5 1.2 Auger 

Dec 1964 Approx. 7,248 5 8 Do. 



Los Alamos National laboratory 
Los Alamos. New Mexico 87545 memorandum 

ro A. D Miller, ENG-9, MS M702 

Thomas c. Gunderson~ 
HSE-8 Group Leade~ 

THRU: 

DATE: June 13 I 2986 

MAIL STOP/TELEPHONE: K4 9 0 I 7-5 0 21 

FROM: 

SUBJECT: 

W. D. Purtymun, HSE-8 r1ff 
TEST HOLE TA-48, RADIOCHEMICAL 

SYMBOL: HSE8-86-706 

DATA WING FOR WEAPONS DIAGNOSTIC 

Only one test hole was drilled due to limited access to the 
area of investigation. The location is shown as Test hole #2 
on attached sketch. Work was completed on June 11, 1986. 

Log of Test Hole 

Soil, brown, clayey, 
with some gravel and sand, 
wet (10% to 15% by moisture 
volume estimated) in places up 
to about 6ft, dryer (5% to 10% 
moisture by volume estimated) 
6 to 8 ft. 

Tuff, gray, moderately welded, 
a few quartz and sanidine crystals 
and crystal fragments, a few rock 
fragments of dark gray rhyolite, 
devitrified dark gray pumice 
fragments in a fine ash matrix 

Depth Cft) 
from to 

0 8 

8 18 

The tuff is moderately welded with a safe bearing capacity of 
about 5000 lbs\sq ft. No anomalies were encountered in the 
tuff that would effect formulation design. 

WDP:tp 

Cy: T. Buhl, HSE-8, MS K490 
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Thru: 

To: 

?'·. _, ZL:! 0-:·.; -~~;.;r

Mu.ooru.~, 1 ;} 

Will Hobbs, Department He~d -~ 
Materials Testing/Inspection Dept. - 667-7098 

Dean Miller, LANL 
ENG-9 

Date: June 27, 1986 
/ 

Subject: TEST HOLE AT TA-48 - RADIOCHEMICAL DATA WING FOR 
DIAGNOSTIC - GEOTECHNICAL INVESTIGATION 
W.O. #5-55-0097 

EMTD-192 

Submitted herewith is the above subject final report. 
This report presents the investigation and test work 
throuRh June 26, 1986. Should you have any questions 
concerning this report, please contact at your 
convenience. 

WH:KH/rr 

Attachment 

cc: ARMD (No Attachment) 
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~ HOLE TA-48 

RADIOCHEMICAL DATA WING 

FOR WEAPONS DIAGNOSTIC 

W.O. #6-5509-36 

~ SummarY of Conclusions 

This structure may be founded on the undisturbed clayey sand 

soil found below the buried A horizon soil at a depth of 

approximately 3.5 feet. Footings thus founded may be designed 

using a safe soil pressure of 4,000 pounds per square foot for 

round or square footings and 3, 800 pound!l per square foot for 

continuous wall footings. 

II. Introduction 

Proposed for construction at this site is1 an addition to the 

existing Building No. 1. The proposed addition will consist of a 

single storied, slab-on-grade structure utilizing bar joist 

framing and steel stud bearing walls. The a:pproximate dimensions 

of the addition are 29 feet wide by 96 feet lc,ng. 

~ Site Descrip~ 

The site of the proposed construction s1lopes gently to the 

west and is covered by a layer of landlscaping sravel which 

contains various trees and shrubs. It is Dlost likely that the 

site is covered by some amount of fill material. 

~ Conclusions and Recommendations 

The upper 3.0 to 4.0 feet at the location of the only boring 

that was possible to make indicates a fill material overlying an A 

horizon soil. This buried soil acts as a permeability barrier 

which causes the overlying materials to have ~k higher than normal 

moisture content. 
179-4 



The overly·ing fill materiai. as well as A horizon soil exhlbi t 

a low bearing capacity when ~ested by Standard Penetr&tion Test~. 

Immediately underlying the soil horizon the soils are noticeably 

dryer and the Standard Penetration blow counts increase to more 

than 30 BPF. 

Soft weathered Tuff was encountered at a depth of 9.5 feet 

and refusal of Standard Penetration test was encountered at a 

depth of 10.9 feet. 

It is recommended that this structure be founded on 

undisturbed soils found immediately below the buried A horizon 

soil. Such footings may be designed using a safe soil pressure of 

4,000 pounds per square foot for round or square footings and 

3,800 pounds per square foot for continuous wall footings. 

The in-place fill soils appear to be reasonably well 

compacted and capable of sustaining an area loading of 1500 pounds 

per square foot. It is recomme~~ed that the materials supporting 

the floor slab be tested to insure uniform compaction of at least 

93% of maximum dry density as determined by ASTM D-1557. 

KH/rr - June 25, 1986 
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Descriptive Terms 

Standard Penetration Test 

Granular Soils Blows Per Foot Cohesive Soils 

Very Loose 0 - 5 Very Soft 

Loose 6 - 10 Soft 

Slightly Compact 11 - 20 Stiff 

Compact 21 - 35 Very Stiff 

Dense 36 - 70 Hard 

Very Dense 70+ Very Hard 

- No apparent soil moisture 

- Slight soil moisture content 

Dry 

Moist 

Damp - Soil moisture content below the Plastic Limit 

Very Damp - At or near the Plastic Limit 

Wet - Soil moisture above the Plastic Limit near Liquid Limit 

Very Wet - Minor amount of free water above Liqui~ Content 

Saturated - Free water 

Test Hole at TA-48 

Rad~ochemical Data Wing 

for Weapons Diagnostic 

W.O. #6-5509-36 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Phillip c. Hunt, ENG-2, MS Mg84 

Thomas c. Gunderson, ~ 
HSE-8 Group Leader, MS K490 

THRU: 

DATE: 

MAIL STOP/TELEPHONE: 

July 22, 1986 

K490/7-0810 

FROM: 

SUBJECT: 

William D. Purtymun, HSE-8~ SYMBOL: HSE8-86-861 

TEST BORINGS, GROUND TEST ACCELERATOR NO 2, TA-53, 
LJ 7770-53 

Six test holes were drilled at the site as requested in 
memorandum 7770-53 TST (July 1, 1986). The holes were located 
in and around the transformer station (Fig. 1). 

Test holes 3, 4, 5, and 6 encountere~a fill material of tuff 
ranging from 3 to 8 ft in thickness overlying the undisturbed 
moderately welded bed rock. Test holes 1 and 2 encountered 
undisturbed tuff-at a depth of about 2. ft. The ~ogs of the 
test holes are·as follows_ 

Test Hole 1 

Fill material, same asphalt underlain 
by gravel 

Tuff, gray, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, a few small rock fragments of 
dark gray dense rhyolite and pumice in an 
ash matrix. 

Test Hole 2 

Fill material, some asphalt underlain 
by gravel 

Tuff as in Test Hole 1, upper surface 
of tuff wet (moisture content est. 10 to 
15% by volume). 

180-1 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 men1orandum 

To Ph i.llip c. Hunt, ENG-2, MS Mg84 

Thomas C. Gunderson, ~ 
HSE-8 Group Leader, MS K490 

THRU: 

DATE: 

MAIL STOP/TELEPHONE: 

July 22, 1986 

K490j7-0810 

FROM: 

SUBJECT: 

William D. Purtymun, HSE-8~ 
SYMBOL: 

HSE8-86-861 

TEST BORINGS, GROUND TEST ACCELERATOR NO 2, TA-53, 
LJ 7770-53 

Six test holes were drilled at the site as requested in 
memorandum 7770-53 TST (July 1, 1986). The holes were located 
in and around the transformer station (Fig. 1). 

Test holes 3, 4, 5, and 6 encountere~a fill material of tuff 
ranging from 3 to 8 ft in thickness overlying the undisturbed 
moderately welded bed rock. Test holes 1 and 2 encountered 
undisturbed tuff-at a depth of about 2. ft. The ~ogs of the 
test holes are· as follows. 

Test Hole 1 

Fill material, same asphalt underlain 
by gravel 

Tuff, gray, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, a few small rock fragments of 
dark gray dense rhyolite and pumice in an 
ash matrix. 

Test Hole 2 

Fill material, some asphalt underlain 
by gravel 

Tuff as in Test Hole 1, upper surface 
of tuff wet (moisture content est. 10 to 
15% by volume). 
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Depth Cft) 
From To 

0 2 

2 18 

Depth Cft) 
From To 

0 2 

2 13 



. . _ ___ _ .• l?.Z:.J::;:,.;;:.,:-..1 41. at~:;:/~~-.-~ .. ;~~.:_ __ ::~ 
~:,;,,;,:.:-.h;C. ___ _L_ ____ LOC ~~ ky C..:,.;:q "Dn p/._.,i. -- . _ 

SCAL£: 11N" __fi._· ___ FT. BORII<IG DATE~ -/9-8~ BY IP )( /c;.. u/. LEVELS l!lv_:::-.::._ CHECKEf:l -- ' .. 

EL Wt.T'Efl; L.EVEL~He DATE ?.~8-,IJ~ EL ______ DATE ____ EL ----

BM NO LOC. 
F=-======T=·======T=======~========r=======================---

BS HI FS EL REMARKS 

I 

FM LOG ELEVATION AEMAAKS S TOOL IPf 'fo WT. 
NO. M 1/CU. FT. 

-
... -

i~ .: \·\ st;.tli-7 t:::P4/'.~[!/I ~ .::.~v~~ ~.__t:~ J~ \f\':- ,-- , / 3.{) 

~--t~$~~~;r-~S~tr.·7~~~4~~~-~~~.~~~rr~b~·~-~-~~c.~/.~~~~e~~-~~~~d~-q~,~o~I~~S.~P.~·~I~!~W.-~~---~----~-~ 

~~v;· .-~~~B~·~~~-.~~·-r•··~~··'~-~-~--<~--r~-~_''~·~~a--~~._~_~_·_·•·_~_:~--~~~0-~-+~~~4--~---~-~~-+ V_. , ,.r;,:~/1,- &~ __ _,_4-;nr--.d (..o Z S.P. IZ 

~ - So -
CP*',d ~c.v~ c/4-y~y s-~olf'.::..( 9,0 .I .S.f? J4 :>t. 4/~ ~ -/'' 

-

~ 
~ 

-
-

-
-

~ -
-

~ 

-

179-8 



P. Hunt 
HSE8-86-861 

Test Hole 3 

-2-

Fill material, same asphalt underlain 
by gravel. 

Fill material tuff gray to light brown, 
some clay weathering. 

Tuff, light gray to light brown, moder
ately welded, quartz and sanidine crystal!; 
and crystal fragments, same small rock 
fragments of gray rhyolite and pumice. 

Test Hole ~ 

Fill material gravel. 

Fill material, tuff, gray light brown, 
some clay weathering (moisture est. 10-
20% by volume). 

Tuff as in Test Hole 3. 

Test Hole 5 

Fill material, tuff as in Test Hole 4. 

Tuff as in Test Hole 4. 

Test Hole 6 

Fill material, tuff as in Test Hole 4. 

Tuff, light brown, moderately welded, 
quartz and sanidine crystals and crystal 
fragments, small rock fragments, rhyolitet 
and pumice 

Tuff, gray to light brown, moderately 

180-2 

July 22, 1986 
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P. Hunt 
HSE8-86-861 

-3- July 22, 1986 

welded 8 12 

The undisturbed tuff (moderately welded) has a safe bearing 
capacity of about s,ooo lbs per sq ft. The fill material 
(tuff) can be compacted to result in a bearing capacity of 
3,000 to 4,000 lbs per sq ft. The test holes encountered no 
anomalies in the fill material or bed rock tuff which would 
cause problems in foundation design. 

WDP:brm 

Cy: T. Buhl, HSE-8, MS K490 

Attachment: Figure 1 
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[Leg~ ~~@1M(Q)~ 
Los Alamos National Labor.atory 
Los Alamos. New Mexico 87545 memorandum 

To: Thomas c. Gunderson, oATe: Auqust 1, 1986 
HSE-8 Group Leader 

THAu: Thomas E. Buhl, HSE-8 '#l MAtLsroPITELEPHoNe: K490/7-0810 
Associate Group Leader, MS K490 

FAOM: William D. Purt~and 'iJ~F!!.. svMaoL: HSE8-86-883 
Donald VanEtten, HSE-~ 

suBJecT: CONSTRUCTION OF RETENTION PONDS IN MORTANDAD CANYON 

Industrial liquid effluents from Laboratory operations contain 
radionuclides and are processed at the plant at TA-50. The 
treatment removes moat of the raddonuclides before the 
remaininq effluents are released into Mortandad canyon. 
Mortandad canvon has a s-1·1 draihaqe area that heads on the 
Pajarito Plateau. Steam flow oc~rs in the upper-reach of the 
canyon as th• result of thaetfluent release and storm runoff. 
The effluents and stora runot~ r.Charqe a small body of perched 
water in the alluvium. This shallow aquifer is of limited 
extent, confined within the Laboratory. 

The major transport of radionuclides in the effluent-release 
area from TA-50 is by storm runoff. The radionuclides 
remaininq in the effluent are adsorbed or attached to silts and 
clays in the sediments of the stream channel. Storm runoff 
transports 90 to 95t of the radionuclides in the suspended and 
bed load sedi .. nts while the remaininq 5 to 10 ' is transported 
in solution. Contamination is hiqh near the effluent outfall 
and decreases down qradient in the canyon. The larqest surface 
water losses occur in the mid-reach of the canyon where the 
stream is not well defined as it braids out on the canyon 
floor. The canyon widens and the alluvium thickens. It is 
within this area that efforts have been undertaken to insure 
that contaaination is retained wi~hin the Laboratory. The 
purpose of injection wells and retention ponds was to store the 
runoff and sediments until the runoff is lost by infiltration 
into the unsaturated alluvium and evapotranspiration. The 
depth to water in the alluvial aquifer ranqes from 40 to 45 ft 
in this reach of the canyon. 

Five injection wells were constructed in the stream channel in 
1974. The wells were 12 in. in diameter and about 20 ft deep. 
They were filled with course qravel. Runoff events durinq 1974 
and 1975 filled the qravela in the wells with fine sediments, 
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T. Gunderson 
HSE8-86-883 

-2- August 1, 1986 

decreasinq the permeability of the alluvium adjacent to the 
shaft wall. The wells lost their effective1:1ess to control the 
r1noff. In the spring of 1976 two retentior1 ponds were 
constructed in the stream channel. The ponds were about 15 ft 
wide, 25 ft lonq, and averaqed about 7 ft ilr1 depth. The 
averaqe capacity for each pond was about 20,000 gallons (740 
cubic yards) for a total of 40,000 qallons (1,480 cubic yards). 

As the ponds beqan to fill with sediments a third pond was 
constructed in 1980 below the upper two ponds. This pond had a 
diameter of about 80 ft and had a depth of .about 6 ft. The 
capacity was estimated at 225,000 gallons (1100 cubic yards). 

In September 1983 the upper two ponds were filled with 
sedimenta and were of no use to control runoff. The third pond 
was about half full of sediments. Rehabilitation or new 
retention ponds were needed. Tha location of a proposed barrow 
pit waa in an uncontaminated reach of the canyon bottom down 
qradient from the shafts and retention pond.s. Rehabilitation 
of the retention ponds was needed to protec::;t the proposed 
barrow pit fill material. The atudy indica.ted that the lower 
reach of tha canyon on the Laboratory west of the boundary 
contained about 3, ooo, ooo cubic yards of fi.ll material that 
could b• used for construction (HSE-8-83-6018). 

In th• sprinq of 1986 the remaininq pond was filled to capacity 
with sediments. Runoff events in the prece1edinq period had 
bean small. Thera had bean no transport of~ contaminated 
sediments from the upper canyon into the pz~oposad barrow pit 
area or on to San Ildefonso Pueblo Land. 

Three ponds were constructed in June 1986. Pond 1 is about 45 
ft by 55 ft and ranqad in depth from 4.5 tc> about 10 ft (Fiq. 
1). This pond has a capacity of about 118,000 qallons (581 
cubic yards). Shortly after the pond was finished runoff 
filled a p~ of the pond. A week later the pond was dry as 
the runoff infiltrated into the unsaturated alluvium was lost 
to ev~on. Pond 2 ·is about 80 ft by 105 ft and about 10 
ft d.... It. haa a capacity of about 628,000 qallons (3111 
cubia ya.-). Pond 3 is about 32 ft wide und 150 ft lonq with 
a daP'IIf·~inq from 6 to 10 ft. This panel has a capacity of 
about 287,000 qallons (1,422 cubic yards). No runoff has 
accumulated in Pond 2 or 3 as of this date (July 1986). Total 
capacity of the three ponds· is about 1,033,,000 qallons (5,114 
cubic yards). 
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T. Gunderson 
HSE8-86-883 

-3- August 1, 1986 

The pond• were constructed with front loaders. They are dug 
into the alluviua on the canyon floor. The lithology ranges 
from a silty-clay sand to a clean sand. There are no cobbles 
or boulders as the canyon heads on the plateau and is cut into 
the tuff. All materials range from silt and clay to a small 
amount of qravel size rock fraqments of tuff, latite, or 
rhyolite. The inlet to the pond•, is at stream level with no 
confininq dama or berms. The berms around the ponds built from 
the excavatad·alluviWI have a surface area of about 10,000 
sq.ft. This surface area was planted with 30 lba of blue grama 
qraaa seed and 20 lbs of yellow sweat clover on July 8, 1986. 
The cost of the excavation was about $5,898 or about $1.15 per 
cubic yard. 

Those who worked on this project deserve recoqnition and a vote 
of thanlal·. ThaJ are Max Haas, Da'Ve Mcinroy, and Fred Brown. 

Picture• ot the pond• constructed in 1977, 1980, and in 1986 
are attached. Sketch map showinq location of old and new 
retention pond• is also attached. 

WDP:DVE:br11 

Attachments: a;a 

Cy: W. Hansen, HSE-DO, MS K491 
M. Maes, HSE-8, MS K490 
D. Mcinroy, HSE-8, MS K490 
F. Brown, HSE-8, MS K490 
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Old Pond l -filled wlth 
water; looking npstrenrn, 
August 1976. 

Old Pond 2 - filled wlth 
runoff; looking upstream 
through \.reir, 1977. 

Runoff heading into Old 
Pond 2 in August 1977. 
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Old Pond 2 (1977) flllrrl •..,rlth 
runoff, August I 97f•. 

Old Pond 2 after construction 
(1977) looking downstream. 

Old Ponds l and 2 (1977) fil icd 
with sediments Hay 1986 
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n1noff In Pond 1, t\r11',11sl I 'lir •. 

Old Pond l filled with sediments, 
May 1986, 

Old Pond 1 (right) and Old "nnd 
(left) filled with sedimPnts, 
~t.ay 1986. 
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New Pond 1- looking down frnm 
north rim of canyon. 

New Pond 1 - showing ponded 
runoff, June 1986. 

New Pond 1 - showing runoff 
through inlet, June 1986. 
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Lower End of Pond 1 fLI led 
with sediments, ~fay l9~n. 

Old Pond 3 filled with sediments; 
looking across inlet, Hay l9R6. 

Old Pond 3, full of sediments, 
looking downstream, ~lay l CJH(l, 
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N('w Pond 2 durinr. r·nnstrnct f()n; 
looking through inlet to Old 
Pond 3, June l9R6. 

New Pond 2 during construction: 
looking through inlet, June 198A. 

New Pond 2 - looking dotvn frnrn 
north rim of canyon, July ill~6. 
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New Pond 3 clurinR ronstru•·li<'ll~ 

looking downstream, June I 'lH(J. 

New Pond 3 - looking down from 
north rim of canyon. 

New Pond 3- looking upstrc~~. 
June 1986. 



New Ponds 1 (top) and 2 (center) 
and (bottom) - looking up the 
canyon from north rim, July 1986. 

New Pond 2 d11ring con.•;Lnll't i1111, 

June 19R6. 

New Pond 1 (top) and 2 - look~ng 

down from north rim of canyon, 
July 1986 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

ro: Roy Lucht, Deputy cAre: August 15, 1986 

THAU: 

Group Leader, M-8, J960 
Thomas c. Gunderson~ 

HSE-8 Group Leade~ 
MAIL STOP/TELEPHONE: K4 9 0 I 7-0 810 

FFIOM: William D. Purtymun, HSE-8~ SYMBOL: HSE8-86-943 

suBJECT: TEST HOLES IN POTRILLO CANYON AT PROPOSED LOCATION FOR A ROCKET 
SLED TRACK (TA-36-12) 

seven test holes were augered in Potrillo canyon on August 1 
and 4, 1986. The holes were located along a 2000 ft line, the 
proposed location for a rocket sled track. Potrillo canyon is 
cut into a series of ashfalls and ashflows of rhyolite tuff. 
The canyon floor is formed by a brown silty soil. The soil 
itself is underlain by a rhyolite tuff which is weathered in 
place, and which in turn is underlain by a light gray pumiceous 
tuff. The end products of the weathering of the ash matrix of 
the rhyolite tuff is montmorillonite and illite clay minerals. 
Montmorillonite clays are characterized by swelling when wet 
and shrinkage with water loss. 

A description of the soils and tuff encountered in the test 
holes is presented in the following text. The logs of the test 
holes are summarized on Table 1 and are shown in a generalized 
cross-section in Figure 1. 

1. SOILS: Soil, silty, brown, loose consolidated; clay to sand 
size fragments of quartz, sanidine crystals and crystal 
fragments, scattered small rock fragments of tuff, pumice, 
dense rhyolite and dense latite, in a matrix of clay-silt to 
very-fine •and. The upper part of the unit is a reworked 
ashflow rhyolite tuff weathered to a soil, while the lower unit 
is a soil that has developed in place from an ashflow tuff. 
The total thickness of the soil in the canyon ranges from 8 to 
14 ft. 

2. WEATHERED TUFF: Tuff, light brown, weathered to a silty 
sand containing quartz, sanidine crystals and crystal 
fragments, scattered rock fragments of pumice, dense 
rhyolite,and dense latite, a few lenses of clay (probably the 
end product of weathered pumice fragments) The lower one to 
four feet at the base of the unit contains numerous pebble size 
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R. Lucht 
HSE8-86-943 

-2- August 15, 1986 

rock fragments of dense rhyolite and latite. The ashflow tuff 
is weathered in place and ranges in thickness from 15 to 26 ft. 

3. PUMICEOUS TUFF: Tuff, light gray, pumiceous, non-welded to 
moderately welded, consisting of quartz, sanidine crystals and 
crystal fragments, scattered small rock fragments of dense 
rhyolite and dense latite, numerous pumice fragments up to 3/4 
in. in length, in a matrix of light gray pum.aceous ash. The 
sections near the upper contact appear to be weathered to a 
light brown in some of the test holes. Total thickness of the 
pumiceous tuff is unknown as the depth of test holes did not 
extend below this unit. 

4. MOISTURE: The cuttings from the test holes ware fairly dry. 
Estimated soil moisture in the silty soil an.d weathered tuff 
ranges from about five percent to eight perc:ent by volume and 
in a few places may reaches about twelve pex·cent by volume. 
The underlying pumiceous tuff has an eatimat.ed soil moisture of 
less than than lOt by volume. 

The test holes encountered no parched water in the soil or 
underlying tuffs. Baaed on previous studies there is little 
chance that any perched water exists in the tuff or in the 
underlying volcanic sediments above the top of the main 
aquifer. The top of the main aquifer is at a depth of about 
750 ft below canyon bottom. 

Soil characteristics will require that the access road along 
the rocket track be surfaced in order to aa&Jure all weather 
travel. The road and track foundation will have to be 
constructed to allow free drainage of surfac:e runoff in the 
area. At present there is no wall defined surface drainage 
across the proposed location for the track. Combining the road 
with the track foundation will simplify the drainage, 
eliminating any pending of water between the road and track. 

The test borings encountered no perched wattar, no excessive 
soil moisture,or other anomalies in the soil, weathered tuff, 
or puaiceous tuff that could affect a propel~ foundation design 
for the proposed rocket sled track. 

WOP:brm 

Attachments: ajs 
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R. Lucht 
HSE8-86-943 
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Cy: J. Steiger, M-8, MS J960 
J. Repa, M-8, MS J960 
D. Miller, ENG-4, MS 702 
T. Buhl, HSE-8, MS K490 
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units across Potrillo canyon 
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Log! 0+000 

Soil, silty, 0-8 
brown 

Tuff, light 8-34 
brown, weathered 

...... Tuff, 1 ight gray, 34-42 
00 • 
~ pumJ.ceous 
Ul 

Elevation (feet)2 6605 

Total Hole depth (feet) 42 

. . . . . . . . . . . . . . 

Table I 
LOG OF TEST HOLES 

(Log depth in feet) 

0+300 0+700 

0-8 0-10 

8-33 10-30 

33-57 30-42 

6598 6585 

57 42 

1+000 

0-12 

12-27 

27-48 

6581 

48 

1 See text for log description 
2 Estimated from LANL topographic sheet 16 of 25 (Lab. Job No. 5682). 

1+200 1_+700 2+000 

0-10 0-11 0-14 

11-27 11-26 14-32 

27-32 26-32 32-47 

6578 6575 6573 

32 32 47 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 mernorandum 

To·. A. D. Miller, ENG-~, M702 

THRu: Thomas c. Gunderso ,;j 
HSE8 Group Leader, K490 

DATE:: 

MAIL STOP/TELEPHONE': 

May 19, 1986 

K490/7-0818 

FROM: W. D. Purtymun, HSE-8,~ SYMBOL: HSE8-86-584 

suBJECT: SOIL BORINGS - PROCESS EQUIPMENT STORAGE BUILDING 1 TA-16 (REF. 
ENG-9-330-86) 

Four holes were augered at the proposed building site on May 
13, 1986. In general the investigation indicated a soil zone 5 
to 6 ft. thick of a brown to dark brown clayey soil. The soil 
was underlain by the "El Cajate Pumice", a clay to sand with 
pumice fragments ranging from very small sand to pebble size 
pumice fragments. In the four holes the "El Cajate" exhibited 
various degrees of weathering with different. moisture contents. 
The location of the holes are keyed to the sketch map attached. 

Test Hole 1 

Soil-clayey, brown 
to dark brown with 
a few small rock 
fragments of latite 
and pumice; wet clayey 
soil at base ( 15 to 20% 
moisture by volume est.). 

Sand-loosely consolidated, 
weathered, tan, quartz, sandine, 
latite and pumice fragments; 
few lenses of wet clay (plastic). 

Sand-loosely consolidated, 
with stringers of wet clay, 
plastic, contain numerous 
pumice fragments. 
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From To 
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A. D. Miller 
HSE8-86-584 

Test Hole 2 

Soil-clayey, brown to 
dark brown as in Test 
Hole 1. 

Clay-black, plastic, 

-2-

wet, (15 to 25% by volume 
est.) with a few sand size 
rock or crystal fragments 
(tests at site indicate no 
explosives) probably contain 
excess organics. 

Sand-loosely consolidated, 
weathered tan, includes 
stringers of wet clay, 
material becomes dryer at 
depth, contains numerous 
pumice fragments. 

Test Hole 3 

Soil-clayey, brown to 
dark brown as in Test Hole 1 

Sand-loosely consolidated, 
tan to brown, some weathered 
stringers of wet clay, numerous 
pumice fragments wet in places 
(15 to 20% by volume, est.). 

Sand-brown, as above but some 
what drier. 

Test Hole 4 

Soil-brown to dark brown as 
in Test Hole 1. 

Sand-loosely consolidated 
tan to brown, some clay. 

183-2 
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Depth C ft.) 
From To 

0 5 

5 14 

14 27 

Depth Cft.) 
From To 

0 6 

6 11 

11 18 

Depth Cft. l 
fi:Qm To 

0 5 



A. D. Miller 
HSE8-86-584 

-3-

stringers and numerous pumice 
fragments, moisture content 
(10 to 15% by volume est.). 

Pumice-tan to brown, some 
weathering, fragments from 
sand to pebble size pumice. 

May 19, 1986 

5 13 

13 15 

I have no recommendations for bearing capacities or foundation 
design because of the presence of the El Cajate Pumice. There 
is no data available on the El Cajate for bearing capacities. 
We need a detail foundation study at the sit:e for design 
criteria and for reference on future design where the El Cajate 
Pumice is encountered. 

WDP:tp 

Attachments: ajs 

Cy: T. E. Chandler, WX-12, MS C932 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 mernorandum 

To: David A. Sprenkle, ~ 
MS M703 (Merrick) ~ 

THRu Thomas C. Gunderson, 0~ 
HSE-8 Group Leader, s K490 

oAT~: May 27, 1986 

MAIL STOP/TELEPHONI:: K4 9 0 I 7-0 810 

FROM: 

SUBJECT: 

William D. Purtymun, HSE-8~ SYMBOl.: HSE8-86-608 

TEST HOLES - METEOROLOGICAL TOWER INSTALLA'I'ION, TA-O 

Four test borings were performed at the to\ll'er installation, TA
o, on Frijoles Mesa, May 21, 1986. The test borings were 
requested by ENG-2 (Foley) for Merrick, an engineering company. 

Logs of hole indicate a thin clayey soil, layer of pumice (El 
Cajete Pumice), and underlain by a moderate!ly welded tuff. 

Test Hole North 

Soil, dark brown, clayey, 
some pumice fragments 

Pumice, light brown to 
brown, weathered in places, 
some clay lenses, loosely 
consolidated 

Tuff, light grey, moderately 
welded, quartz and sanidine 
crystals and crystal fragments, 
a few small rock fragments of 
rhyolite, latite, and devetrified 
pumice in an ash matrix 

Test Hole southeast 

Soil, clayey as in Test 
Hole North 

Pumice, as in Test Hole 
North 

184-1 

Depth Cftl 
From - To 

0 1 

1 6 

6 13 

Depth Cft) 
From - To 

0 1 

1 6 



D. Sprenkle 
HSE8-86-608 

Tuff, moderately welded, 
as in Test Hole North 

Test Hole Southwest 

Soil, clayey as in Test 
Hole North 

Pumice, as in Test Hole 
North 

Tuff, as in Test Hole 
North 

Test Hole Tower 

Soil, clayey as in Test 
Hole North 

Pumice as in Test Hole 
North 

Tuff as in Test Hole 
North 

-2- May 27, 1986 

6 17 

De 12th (ft) 
From - To 

0 1 

1 5 

5 17 

De :12th (ft) 
From - To 

0 1 

1 6 

6 17 

The foundations or footings should be set into the tuff. The 
pumice is unconsolidated and has a poor bearing capacity. The 
moderately welded tuff at the site has a safe bearing capacity 
of about 5,000 lbsjsq ft. The test boring encountered no 
anomalies in the tuff that would effect foundation design. 

WDP:brm 

Cy: W. Eberhardt, ENG-DO, MS K721 
W. Foley, ENG-2, MS M984 
R. Kull, MS 703 (Merrick) 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 mernorandum 

ro Marvin Tillery, HSE-7, MS J592 

Thomas c. Gunderson, ~ 
HSE-8 Group Leader, MS K490 

THRU: 

DATE: 

MAIL STOP/TELEPHONE: 

July 14, 1986 

K490/7-0810 

FRoM w. D. Purtymun, HSE-8 ~ SYMBOL. HSE8-86-811 

SUBJECT INSPECTION OF SHAFTS I AREA G I TA-54 

Two shafts in the new tritium disposal field, No. 136 and No. 
13 7, were inspected July 9. The shafts are~ 6 ft in diameter 
and about 65 ft deep. The shafts are completed in the Tshirege 
Member of the-Bandelier tuff. The shafts penetrated about 50 
ft of Unit 2B and are completed about 15 ft in to the top of 
Unit 2A. Both units are moderately welded. No anomalies in 
the tuff exposed in the shaft walls were nc1ted. 

Two shafts in the PCB shaft disposal field, No. 12 and No. 13, 
were also inspected on July 9. The shafts are about 6ft in 
diameter and about 65 ft deep. They are also completed in the 
moderately welded tuff units of the Tshiregre Member. The 
shafts penetrated about 40 ft of Unit 2B and are completed 
about 25 ft in to Unit 2A. No anomalies in the tuff exposed in 
the shaft walls were noted. 

The four shafts are suitable for the disposal of wastes. 

WDP:tp 

Cy: T. Buhl, HSE-8, MS K490 
A. Drypolcher, HSE-8, MS K490 
C. Nylander, HSE-8, MS K490 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

m Will Polzer, HSE-12, MS K495 

Thomas c. Gunderson, ~ 
HSE-8 Group Leader, ~90 THRU: 

DATE.: May 7, 1987 

MAll STOP/TELEPHONE: K4 9 0 I 7-0 810 

FROM: 

SUBJECT: 

William D. PurtymdasE~s"'- SYMBOl: HSE8-87-527 

GEOLOGIC DATA, TA-21 

I could not find a geologic section published for TA-21. The 
following was prepared from a log of Test Well 3 and geologic 
maps. Mean altitude of TA-21 used was 7150 ft. 

Bandelier Tuff 
Tshirege Member 
Nonwelded to Welded 
Ash flows 

otowi Member 
Massive Nonwelded ashflow 

Guaje Member 
Pumice fall 

Puye formation 
Volcanic Debris 

Basalt 
Flow and interflow Sedments 

Puye formation 
Volcanic Debris 

Tesuque formation 
Silstone and sandstone 
with some interbedded 
Basalts 

(feet) 
Thickness From To 

400 0 400 

220 400 620 

50 620 670 

90 670 760 

100 760 860 

450 860 1310 

2500 + 1310 3810 + 

The main aquifer occurs in the lower part of the Puye Formation 
at a depth of about 1250 ft below the surface of the mesa at 
TA-21. There is no perched water above thE~ main aquifer based 
on data from Hole H-19 (Below Bridge at Los Alamos Canyon). 
Test Well 3 (in Los Alamos Canyon) and Test Well 4 (at TA-45, 
abandoned) • Perched waters occurs in the alluvium of Los 
Alamos Canyon south of TA-21. There is no hydrologic 
connection between wastes in the ground at TA-21 and perched 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Thomas C. Gunderson, oArE April 23, 1987 

THRU· 

FROM: 

SUBJECT: 

HSE-8 Group Leader, MS K490 
Thomas Buhl , ~ 

HSE-8 Assocfate Group Leader 

William D. Purtyman 1 HSE-8'H 
Allan Stoker, HSE-8 A7 

MAIL STOP/TELEPHONE K4 9 0 I 7-0 818 

SYMBOL: HSE8-87-502 

TEST HOLES EAST OF HSE-8 TRAILER, TA-59 

Three test holes were drilled east of the Environmental 
Surveillance Group (HSE-8) trailer (OH-22) at TA-59. The holes 
were to determine thickness of fill (soil and gravels) 
overlying the tuff. 

Hole 1, located 15 ft east of the trailer, encountered about 14 
ft of fill over the tuff. The hole was drilled to a depth of 
28 ft. 

Hole 2, located about 50 ft east of Hole 1, encountered about 
15 ft of fill. The hole was drilled to a depth of 28 ft. 

Hole 3, located about 10 ft north of Hole 2, encountered 11 ft 
of fill over the tuff. The hole was drilled to a depth of 23 
ft. 

The fill consisted of soil and gravels derived from tuff. The 
soil encountered in lenses was dark brown siltly sandy loam. 
The gravels consisted of sand-gravel to boulder size fragments 
of tuff. The moisture content of fill encountered in hole 1 
was high, estimated moisture content ranged from 20 to 30% by 
volume. The hole is located in an area that receives runoff 
from parking area and drive way. The moisture content of fill 
encountered in holes 2 and 3 was somewhat less, estimated 
ranging from 10 to 20% by volume. 

The tuff underlying the fill is a rhyolite, moderately welded, 
consisting of quartz and sanidine crystals and crystal 
fragments, a few small dense rock fragments dark gray rhyolite 
and some dark gray pumice in an ash matrix. 

WDP:AS:lh 

Cy: M. Ragsdale, ENG-2, MS M984 
S. Rhodes, ENG-2, MS M984 
J. Lindahl, ENG-DO, MS K717 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 mernorandum 

E. F. Homuth, ESS-3, MS F659 DATE: June 9, 1986 

Thomas c. Gunderson, ~ 
MAIL STOP/TELEPHONE: K490/7-5021 

HSE-8 Group Leader 

w. D. Purtymun, HSE-8fl?// SYMBOL: HSE8-86-661 

LOG OF HOLE DRILLED FOR STRAIN GAGE AT TA-33-24 (CONTROL BLDG) 

The lithology, color, and changes in drilling were used to 
establish the contacts between ash flow units. The upper 
section of the Mesa at TA-33 is composed o1: Unit 2b of the 
Tshirege Member of the Bandelier tuff. The~ hole was completed 
in to the top of Unit 1a at a depth of about 97 ft. Elevation 
of land surface at the hole is about 6412 1:t. 

Unit 2b 

Tuff, light reddish brown, 
moderately welded, 
quartz and sanidine crystals 
and crystal fragments, a 
few small rock fragments of 
dense dark gray rhyolite, 
dark gray devetrified pumice 
fragments, in a fine ash matrix. 

Unit 2a 

Tuff, light gray, moderately 
welded, a few quartz and 
sanidine crystals, and fragments, 
a few rock fragments of dense dark 
gray rhyolite increase in number and 
size of dark gray devetrified pumice 
fragments, in a fine ash matrix. 
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E. F. Homuth 
HSE8-86-661 

Unit 1b 

-2-

Tuff, gray to pink, moderately 
welded. Tuff brown, quartz 
and sanidine crystals and crystal 
fragments, slight increase in rock 
fragments of dense gray rhyolite, 
dark brown devetrified pumice fragments 

June 9, 1986 

Depth Cftl 
From ~ 

in a fine ash matrix. 61 89 

Unit 1a 

Tuff, light pinkish gray, non-
welded to moderately welded, tuff 
brown, quartz and sanidine crystal 
fragments, rock fragments of dense 
dark gray rhyolite, and large gray 
devetrified fragments pumice in a fine 
ash matrix. 89 97 

WDP:tp 

Cy: T. Buhl, HSE-8, MS K490 
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Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 memorandum 

To Thomas Gunderson, HSE-8, MS-K490 DATE: June 11, 1987 

FROM: 

SYMBOL: 

SUBJECT 

Timothy H. Larkin MAIL STOP/TELEPHONE: MS-J980/ 7-1101 

ESS-4-87-133 

ROOT TOMOGRAPHY RESEARCH PROGRAM 

In support of the Root Tomography Research Program, we need several shallow 
holes greater than 2-in. diam drilled into the ground. The proposed locations 
of these holes is TA-33 near Bldg 87. The ground ne:ar Bldg 87 is fairly 
uniform volcanic tuff. This may take about one afte:rnoon of William 
Purtyman's time. Please contact me if you have any questions. We will 
appreciate any support in drilling these holes as soon as possible but at your 
convenience. 

THL/ jm 

Cy: T. Larkin. ESS-4, MS-J980 
ESS-4 File 
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TO: 

THAU 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Merle Bunker, 
INC-5 Group Leader, 

Thomas c. Gunderson, 
HSE-8 Group Leader, 

memorandum 
DATE: June 17, 1987 

MS G776 
~-·MAIL STOP/TELEPHONE. K490/7-0810 

' ' 
MS K490 _ .. : .. --

FRoM William D. Purtyrnun, HSE-8 a[/fJ SYMBOL: HSE8-87-655 

suBJEcT STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON 
ABOVE TA-2 

A reconnaissance was made of the north and south walls of Los 
Alamos Canyon above the site on June 11, 1987 at the request of 
Merle Bunker. The last inspection was made of the canyon wall 
on October 6, 1985. 

There have been no rock falls or movement of rocks or blocks of 
tuff on the slope or cliff above TA-2 since the last 
inspection. The security fence north and south around the site 
are in good condition. These provide a barrier to small rock 
falls or slides. The rock catcher, steel posts, cables, and 
wire spacers, on the north wall are in good repair. 

There are a number of rocks and blocks of tuff on the slope and 
cliffs above TA-2 that have a potential to cause rock falls. 
This inspection failed to detect any rocks or block of tuff 
that were unstable, however, if rocks should dislodge, the 
slope below, rock catchers, and the security fence above the 
buildings should prevent the rock falls from causing any 
damage. 

WDP:tms 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 
Melvin McCorkle, o~~ 

ENG-DO, MS K717 
Thomas c. Gunderson, MAIL sTOP/TELEPHoNE: 

HSE-8 Group Leader, MS K490 
Thomas E. Buhl, 

Associate Group Leader, MS K490 1~ 
William D. Purtym~and Alan Stokeri)'

0 
svMaoL: 

HSE-8 Ul7r 
TEST HOLE TA-16 PACKAGE TREATMENT SYSTEM (FOR 

July 16, 1987 

K490/7-0810 

HSE8-87-762 

OUTFALL 005) 

A test hole, requested by Anthony Drypc:>lcher, of the 

Environmental Surveillance Group, (HSE-8), c:>f the proposed 

site was augered to a depth of about 10 ft c::m July 9. 

There is little or no soil or fill material overlying the 

tuff. The tuff is light gray, moderately Wl~lded containing 

a few crystals and crystal fragments of quartz and 

sanidine, a few small rock fragments of darlK. gray rhyolite 

and pumice. 

The tuff has a bearing capacity of 5,000 to 8,000 

lbsjsq ft. The foundation should be set 2 11:0 2. 5 ft into 

the tuff. 

WOP: lh 

Cy: A. Drypolcher, HSE-8, MS K490 
s. Carson, Delta H. Engineering, P.O. Bl:>X 2023, 

Santa Fe, NM 87504 
CRM-4 (2), MS K490 
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Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 memorandum 

To: Gilbert Montoya, ENG-2, MS H822 

Thomas c. Gunderson, ~ 
oATE: March 24, 1987 

THRU: 

HSE-8 Group Leader, MS ~ 
MAIL STOP/TELEPHONE: K4 9 0 I 7-0 810 

FROM: William o. Purtyma~E-~ SYMBOL: HSE8-87-359 

SUBJECT: 

TEST BORINGS MPF -3, TA-53 ENG - 2JRS-87-5205 

Three test borings were completed March 18 on the beam li~( 
east of MPF-3. The three test holes were completed in tuff 
that is representative of the materials that will be excavated 
for the beam-channel. The locations of the holes were at 
stations 5+97, 7+90, and 12+90 of the sketch map furnished with 
the request memorandum. 

The three test borings were drilled into and completed in to 
Unit 3 of the Tshirege Member of the Bandelier Tuff. There was 
little or no soil cover at the three locations and the 
lithology of the tuff penetrated at each hole was the same. 
The tuff is rhyolite in composition, light gray, moderately 
welded, containing quartz and sanidine crystals and crystal 
fragments, rock fragments of dense rhyolite, latite, and pumice 
in a gray ash matrix. 

Cooling joints in the tuff will be near vertical with random 
orientation. To prevent large blocks from falling from the 
walls of the excavation, the slope of the walls should about 1 
to 3. The excavation should be inspected upon completion to 
determine stability with regards to loose blocks caused by 
intersecting joints within the walls. 

The moderately welded tuff can be excavated with heavy 
equipment. No anomalies were encountered in the tuff that 
would effect excavation. 

Cy: T. Montoya, ENG-2, MS H822 
T. Buhl, HSE-8, MS K490 
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TO: 

FROM: 

SYMBOL: 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 rnen1orandum 

Richard Romero, HSE-8, )IS K490 

William D. PurtymuJ~pfsE-8 
HSE8-87-925 

DATE: 

MAll STOP/TELEPHONE: 

August 31, 1987 

K490/7-0810 

LOG OF HOLES AT JUNCTION SR-4 AND MAIN HILL ROAD, 
AUGUST 19, 1987 

Hole 1 
Located near stream channel and pits 

Soil, silty to medium sand 
Gravels, fine to very coarse 

sand, a few cobbles and boulders 
Gravels, cobbles and boulders 
in a matrix of sand. 

1 

3 

{ft) 
To 

1 

3 

7 

Note: Three holes in area; no penetration below 7 to 8 ft. 

Hole 2 
Located south of Hole 1 about 70 ft 

Soil, silty to medium sand 
Gravels, fine to coarse sand, 

a few pebbles, cobbles and 
boulders 

Gravels, cobbles and boulders 
in a matrix of sand 

Clay, plastic, light gray to 
reddish brown 

1 

3 

8 

{ft) 
To 

1 

3 

8 

12 

Note: Four holes in area; three holes, no penetration below 6 
to 7 ft; fourth hole bottomed in clay at 12 ft. 
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R. Romero 
HSE8-87-925 

Hole 3 

-2-

East of hole 2, outside fence 

Soil, silty to medium sand 
Gravels, few cobbles and boulders 

in sand matrix 
Clay, plastic 

August 31, 1987 

From 
0 

1 
6 

(ft) 
To 

1 

6 
7 

Note: Three holes in area, bottomed in clay. 

Term "no penetration" indicates basalt, the auger did not 
"walk" as would occur in cobbles and boulders. 

Samples collected using continuous core (3 1/4 inch ID) hollow 
stem auger. Core recovery from 0 to 60%. _As sand and gravel 
unconsolidated, at least 3 holes were required at each location 
to obtain enough sample for the various analyses. 

WDP:tms 

Cy: T. Buhl, HSE-8, MS K49-0 
L. Soholt, HSE-8, MS K490 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Edward J. Hath, ENG-2, MS M984 

Thomas E. Buhl, HSE-8, MS K490 

~ 

William o. Purtymun,~-8~ 

mernorandum 
DATI!: September 28, 1987 

MAIL STOP/TELEPHONE:: K490/7-0810 

SYMBOL HSE8-87-1057 

SOIL BORINGS, NEAR INTERSECTION PAJARITO AND PUYE ROADS 

Five test holes were augered at the site a:; requested by ENG-2. 
The area on top of the mesa is relatively :flat; however, there 
are several shallow depr~ssions and low berms that indicate the 
soil zone has been disturbed. The log of the test holes is 
given in the following table. 

Range in feet 
Soil Tuff 

TH-1 0·-3 3-12 
TH-2 0·-3 3-12 
TH-3 0·-4 4-12 
TH-4 0·-5 5-11 
TH-5 0·-4 4-12 

The soil zone ranged in thickness from 3 to 5 feet. The soil 
is a brown clayey loam at the surface grading to a light brown 
sandy loam (tuff weathered in place) above the tuff. 

The tuff ranged in color from a light reddish brown to a light 
gray. The tuff is moderately welded, composed of quartz and 
sanidine crystals and crystal fragments, a few small rock 
fragments of dense dark gray rhyolite and 9ray pumice. 

Foundation should be set into tuff. The moderately welded tuff 
have a safe bearing capacity of 3,000 to 5r000 square feet. No 
anomalies were encountered in the tuff that would affect 
foundation design. 

WDP:smm 
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TO: 

THAU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 
Miguel Salazar, HSE-7, MS J592 oATE October 30, 1987 

Thomas Buhl , ~ MAIL sTOP/TELEPHONE K490/7-0810 
HSE-8 Section Leader, MS K490 

;;r 
William Purtymun, HSE-8 svMBoL HSE8-87-1220 

INSPECTION OF SHAFTS AT AREA G, TA-54 

Shaft 140, 6 ft dia, 61 ft deep; Shaft 141, 6 ft dia, 60 ft 
deep; Shaft 142 4 ft dia, 60 ft deep; and Shaft 143, 4 ft dia, 
63 ft deep were inspected on August 30, 1987. The shafts are 
completed in the Tshirege Member of the Bandelier Tuff. They 
penetrated about 50 ft of Unit 2b and are completed into the 
top of Unit 2a. Both units are moderately welded. No 
anomalies in the tuff exposed in the shafts were noted. 

Also inspected was Shaft 196, a double shaft (6 ft dia, 
intersecting NE 56 ft deep and SW 53 ft deep) used for disposal 
or storage of wastes from the Los Alamos Meson Physics 
Facility. Numerous fractures occured in both shafts along with 
blocks of tuff pulled from the shaft walls. The shafts are in 
the Tshirege Member with the contact between Unit 2b and Unit 
2a at a depth of about 18 ft. Both units are moderately 
welded. 

The shafts are suitable and meet the guidelines for disposal of 
wastes at Area G. 

WDP:TB:smm 
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TO: 

FROM: 

SYMBOL: 

SUBJECT: 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Joe Skalski, ESS-4, MS J981 

William o. Purtyma~SE-8 
HSE8-87-1308 

NEW PUMP WELL FH-1 

memorandum 
DATE: December 2, 1987 

MAIL STOP !TELEPHONE: K490/7-0810 

When the old pump is pulled from well FH-1 call us (Purtyman 
7-0810 or Stoker 7-0818) and we will come over and sound the 
depth of the well and get a water-level measurement. FH-1 was 
completed at a depth of about 450 ft. (slotted screen 389 to 
449 ft.) In 1980 it was reported open to a depth of 445 ft. 
When pulled in October 1985, the well depth was reported at 430 
ft. 

At the same time we will get a water-level measurement and 
sound the depth of well FH-2. The well was completed at a 
depth of 450 ft. with the lower 59 ft. consisting of torch 
slotted pipe. Tests on the well indicate a specific capacity 
of about 1 gpm/ft. of drawdown at a discharge rate of 40 gpm at 
the end of 40 minutes. 

The current water-level is about 374 ft. below land surface. 
The saturated thickness of the aquifer penetrated by the 
aquifer is about 76 ft. When the old pump from FH-1 is 
installed in well FH-2 it should be set about 15 ft. off the 
bottom. When we sound the well we can give you the exact 
depth. It should be in the range of 430 to 435 ft. 

Attached is a copy of the construction record of Well FH-1 for 
your information. 

WDP:jm 

Attachment: a;s 

Cy: A. Stoker, HSE-8, MS K490 

197-1 



~ 

"" "" u. 

z 

X ._ 
0.. 
IJJ 
c 

380 

390 

400 

410 

I 

\ 
420 

430 

-
440~ 

I 

:4.,,, ~ I 

-~~·3 

,0, 9 3 

t·A- 57 WATER WEl....l 

~~--..foo-1i,-STATIC WATER LEVEL 365' 

LEAD SWAGE 

51/2"o.o. ,4 7/a''to. 
CASING. 378-389'~ 

~2" I.D GALVINIZED 'fUSING TO 
~· SURFACE. 

CHECK VALVES AT- 365. 8 90' 

-7" CASING SET AT 390' 

s 5/a"·oo., 5 liB'' 1.0. 
SLOTTED SCREEN. 025"SLOTS 
389-449 1 

PIJ"MI'V PIONEER 32 STAGE 

a- 40 /~ew-
--· 

NOM. 4" 0.0. (-3 3/4
1

~ 

MOTOR: FRANKLIN.' •.: r 
¥~f) 44r. 

·· 3TE EL P!_ATE 

HOLE DRILLED W/6 .J/4" TOOL~ 

- TD 450' 



TO 

FROM 

SYMBOL. 

SUBJECT 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

R. M. Joppa, ENG-1, MS K721 

w. o. Purtymun, HSE-8~ 

HSES-88-179 

memorandum 
.DATE: March 16, 1988 

MAIL STOP/TELEPHONE: K490/7-0810 

TEST HOLE EAST JEMEZ ROAD TELEPHONE DUCT B~~K 

As you requested, thirteen test holes were c:t.ugered along the 
proposed East Jemez Road Telephone Duct Banllt from the bridge 
eastward to Technical Area (TA) 53. Attach•ed is a log of the 
holes with locations keyed to Engineering D:t:'awing No. ENG-C 
45383. 

outwash of cobbles and boulders in a matrix of gravels overlie 
the tuff at the Bridge and eastward to TH-5 (54+40). Pockets 
of cobbles and gravels may be encountered ec:t.stward from TH-5 to 
TH-6 (71+90). Eastward from TH-6 to TA-53 the surface of the 
mesa is underlain by Unit 3 of the Tshirege member of the 
Bandelier Tuff. Unit 3 is a light gray to light brown 
(dependent on weathering) moderately welded tuff consisting of 
quartz and sanidine crystals and crystal fr<:s.gments, and a few 
small rock fragments (pebble size) of dark 9ray latite and 
rhyolite in a gray ash matrix. The moderately welded tuff 
should be easy to excavate. Only a thin soil (up to 2 feet) 
overlies the tuff eastward from TH-6. 

If I can be of further assistance please call me at 667-0810. 

WDP:bjh 

Cy: K. K. Martinez, PAA, EBED, MS Al99 
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TEST 
HOLE 

TH-1 

TH-2 

TH-3 

TH-4 

TH-5 

TH-6 

TH-7 

TH-8 

TH-9 

TH-10 

LOCATION LOG 

1 + 25 Cobbles, boulders in sands 
and gravels 

Reworked tuff with a few 
cobbles and boulders 

14 + 15 Cobbles, boulders in 
silts, sands, and gravels 

19 + 05 Cobbles, boulders in 
silts, sands,and gravels 

35 + 50 Cobbles, boulders in 
silts, sands, and gravels 

Tuff, light pinkish gray, 
moderately welded 

54 + 40 Clayey soil, light 
brown 

Tuff light gray, 
moderately welded 

71 + 90 Clayey soil, light 
brown 

Tuff, light gray, 
moderately welded 

85 + 15 Tuff, light gray, 
moderately welded 

99 + 65 Clayey soil, light 
brown 

Tuff, light gray, 
moderately welded 

117 + 75 Clayey soil, light 
brown 

Tuff, light gray 
moderately welded 

146 + 60 Tuff, light gray to 
light brown 
moderately welded 

198-2 

0 5 

5 8 

0 8 

0 8 

0 5 

5 8 

0 4 

4 8 

0 2 

2 8 

0 8 

0 1 

1 8 

0 2 

2 6 

0 8 



TH-11 156 + 80 Tuff, light gray 
moderately welded 0 8 

TH-12 160 + 30 Tuff, light brown, 
weathered sandy 0 4 

Tuff, light gray 
moderately welded 4 8 

TH-13 163 + 80 Tuff, light brown to 
light gray, weathe:red, 
sandy 0 8 
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Los Alamos Nat1onal Laboratory 
Los Alamos. New Mex1co 87545 memorandum 

ro Merle Bunker, INC-5, MS-G776 oATE November 1, 1988 

THRU Thomas Bu~, HSE-8 MAIL STOP/TELEPHONE K490j7-0810 

FRoM: w. D. Purtymun, JHSE-8" sYMBoL HSE8-88-653 
v.2)\ ~,L 

suBJECT STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON 
ABOVE TECHNICAL AREA (TA) 2 

A reconnaissance was made of the north wall of Los Alamos 
Canyon above the site on October 28, 1988 at the request of 
Gerald Ramsey of the Research Reactor Group (INC-5). The last 
inspection was made of the canyon walls on June 11, 1987. The 
north wall of the canyon presents the greatest rock fall 
potential with damage to the buildings at the site. 

There have been no rock falls or movements of rocks or blocks 
of tuff on the slopes or cliff above TA-2 since the last 
inspection. The rock catcher on the north wall above the sites 
(steel posts, cables, and spacers) is in good repair. The rock 
catcher is the primary containment of any rock falls that may 
occur. The security fence around the site and below the rock 
catcher provides the secondary containment for any rock falls 
that may break and penetrate the rock catcher~ 

A rock fall occurred in early June 1988 at TA-41 to the west of 
TA-2. A block of welded tuff estimated from 10 to 11 tons 
penetrated the rock catcher and one security type fence and 
came to rest at the second security fence. Other than damage 
to the rock catcher (which did its job) and the two fences 
there was no damage or injury at the site. 

As stated in past inspections, there are a number of rocks and 
blocks of tuff on the slope and cliffs above TA-2 that are 
potential rock falls that could cause damage. This inspection 
failed to detect any rocks or blocks of tuff that were 
unstable. However, as the potential exists and coupled with 
the recent rock fall at TA-41 it is suggested that the security 
fence be modified to provided additional strength for the 
secondary containment. 

The strength of the security fence could be improved by 
attaching and stringing 0.5-inch steel cables to reinforce the 
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M. Bunker 
HSE8-88-653 

-2- November 1, 1988 

fence. Four cables set at different heights should be set in 
to a dead man at the east and west end of the fence. The 
security fence as it is provides some secondary containment; 
however, with the attached cables the entire fence woL_J take 
up the shock of a rock fall and provide additional pro~ection 
to the building and personnel at the site. 

WDP:bjh 

Cy: William Radzinski, Eng-6, MS-M700 
Gerald Ramsey, INC-5, MS-G776 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

ro William Radzinski, ENG-6, MS M700 

THRu Thomas Buhl, HSE-8, MS K490 

·~ "" 1rSi 
FRoM William D. Purtymun, HSE-8 

memorandum 
o~~ November 10, 1988 

MAIL STOP/TELEPHONE K4 9 0 I 7- 0 8 1 0 

SYMBOL HSE8-88-671 

suBJEcT POTENTIAL ROCK FALLS ON THE NORTH WALL OF LOS ALAMOS CANYON AT 
TECHNICAL AREA (TA)41 

The buildings and other facilities at TA-41 are located north 
of the east west trending stream channel of Los Alamos Canyon. 
The depth of the canyon at TA-41 is over 200 feet. The walls 
of the canyon are formed by several units of Tshirege Member 
of the Bandelier Tuff. The tuff of the south wall of the 
canyon has weathered to a steep slope that is covered with a 
heavy growth of trees and vegetation. The tuff on the north 
wall of the canyon has weathered into a slopes and benches 
(nonwelded and moderately welded tuff) broken shear drops or 
cliffs (moderately and welded tuff). There is little or no 
vegetation on the north wall except pine on the slopes and 
benches. The moderately welded and welded tuff are b!"ok~r. :".· 
numerous vertical to near vertical joints that formed as the 
tuff cooled after emplacement from the Valles Caldera. The 
moderately welded and welded tuff (broken by the numerous 
joints) that form the cliffs on the north wall form the I 
greatest potential for rock falls that can cause damage to 77 .... <6 7 /'7 
the buildings and facilities at TA-41. ~If g-f. c;f. 17-/1.<1. 

cit:t- e. 
A reconnaissance was made of the rock fall potenti 1 at TA-41 
(Rock falls at Proposed Location for ew Tritiu Handling 
Facility at TA-41, Memo H8-77-871, oveiilJJer 28 19 attetch:::-::1). 
The memo describes the rock fall potential at the site and 
recommending remedial action with the installation of rock 
catchers. The rock catchers were installed across the area of 
greatest concern. These rock catchers took the blunt of the 
rock fall that occurred in early June 1988. 

The rock fall that occurred in June 1988 dislodged from the 
second bench, rolled down the slope and pitched over the 
first bench into the rock catcher and two security fences on 
the slope. It came to rest on slope after it had penetrated 
the rock catcher and the security fences. Other than damage 
to the rock catcher and the fences there was no damage or 
injuries at the site. 
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w. Radzinski 
HSE8-88-671 

-2- November 10, 1988 

A earlier rock fall (late 1950s or early 1960s) penetrated 
the security fence and came to rest next the building. This 
occurred along the western part of the site. Damage was 
confined to the fence. 

A reconnaissance was made of the north wall of the canyon 
above TA-41 on october 28, 1988 in the company of Bill 
Radzinski, Eng-6. The inspection failed to detect any rock 
or blocks of tuff that are unstable and could possible becoMe 
a hazard as a rock fall. Potential rock falls are impossible 
to detect. They are triggered by weathering, excessive 
precipitation, freezing and thawing, and possible seismic 
activity. 

The emplacement of the ash flows and the condition of the 
tuff units that exist above the site indicate that the 
potential for rock falls are present. This potential and 
the occurrence of past and the recent rock fall at the site 
indicate that protection should be taken in the areas not 
covered by the rock catcher. 

Protection to the buildings and personnel can be accomplished 
by using the security fence as a rock catcher; however, these 
fences must be modified. This can be accomplished with 
additional posts (5-inch diameter steel cemented up right in 
6-foot holes) and by attaching four lines of 0.5-inch diameter 
cables to the posts and existing posts and fence. The security 
fence thus modified will take up the shock of a rock fall and 
provide additional protection to the buildings and personnel 
at the site. 

Rock catchers similar to the present ones should be considered 
in the areas designated as high risk areas (buildings near the 
fence or little slope between the fence and building) . 

WP/TB: jm 

Attachment: ajs 

Cy: B. Banks, WX-5, MS G780 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Stanley Zygmunt, HSE-7, MS E518 UATE: July 7, 1988 

THRU: 

FROM: 

SUBJECT: 

'tafel 
Marjorie Martz Emerson~ HSE-8 

METEOROLOGICAL TOWER TEST HOLES 

MAIL STOP/TELEPHONE: 

SYMBOL: 

K490/7-0810 

HSE8-88-368 

In response to memo (HSE-7-88-256), five test holes were 
augered on June 22 at the proposed site for the meteorology 
tower. The site is located on the top of Two-Mile Mesa, north 
of TA-40. The soil forming the surface of the mesa is well 
developed; however, it thins to the north at the edge of the 
canyon. The tuff underlying the soil, ranges from light gray 
to a brick red, depending on the amount of weathering. It is a 
moderately welded tuff containing quartz and sanidine crystals 
and crystal fragments and a few rock fragments of dense 
rhyolite, latite, and pumice in an ash matrix. The foundation 
for the tower should be set through the soil zone into the 
tuff. The moderately welded tuff has a safe bearing capacity 
of about 5,000 lbsjsquare foot. 

You indicated the anchors at 120 and 240 feet from the tower 
will be set below the frost line in the soil or tuff. The soil 
or tuff underlying the tower and anchors should be compacted 
prior to pouring the concrete. After the concrete has set, the 
fill material along side of the foundation and anchors should 
be compacted to minimize the infiltration of precipitation. 

No anomalies were encountered in the tuff that would affect the 
foundation or anchor design. The logs of the test holes are as 
follows: 
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s. Zygmunt 
HSE8-88-368 

Log of Holes 

Center Location 

-2-

Soil, light brown, clayey 
Tuff, light gray, moderately 

welded, weathered to light 
brownish gray from 4 to 6 ft. 

~0 - 240 ft. Location 
Soil, light brown, sandy 
Tuff, light gray, moderately 

welded 

142.5° - 120 ft. Location 
Soil, light brown, clayey 
Tuff, light pinkish brown 

to brick red, moderately 
welded, weathered 

Tuff,light gray, moderately 
welded 

142.5° 240 ft. Location 
Soil, light brown, clayey 
Tuff, light gray to light 

pink, moderately welded 
Tuff, light reddish brown 

to brick red, moderately 
welded 

262.5° - 240 ft. Location 
Soil, light brown, clayey 
Tuff, light gray moderately 

welded 

WOP: MME: smm 

Cy: R. Koenig, HSE-7, MS E518 
B. Bowen, HSE-8, MS K490 
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TO: 

THRU: 

FROM: 

SUBJECT: 

Los Alamos National Laboratory 
LosAiamos.New Mexico 87545 

John Harper, HSE-7, MS-J592 

Thomas Buhl, HSE-8, MS K490 

~ 

Bill Purtymun, HSE-8~ 

memorandum 
DATE: May 4, 1989 

MAIL STOP/TELEPHONE. K490/7-0810 

SYMBOL HSE8-89-265 

COMPLETION INSPECTION OF SHAFTS AREA G, TA-54 

The following is a list of shafts inspected on May 1, 1989. 
The shafts are completed in the Tshirege Member of the 
Bandelier Tuff. They penetrated about 50 feet of Unit 2B, and 
are completed into the top of Unit 2A. Both units are a 
moderately welded tuff. No anomalies were detected in the tu:~ 
exposed in the walls of the shafts. The shafts are suitable 
and meet the guidelines for disposal of wastes at Area G (H7-
70-660, December 10, 1980). 

Shaft No. 

BP:lrc 

142 
143 
144 
145 
146 
147 
148 
149 

Diameter 
(ft) 

4 
4 
6 
6 
6 
4 
4 
4 
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Approximate 
Depth 

(ft) 

65 
65 
65 
65 
65 
65 
65 
65 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Gilbert M. Montoya, HSE-7, MS E520 oAre July 7, 1989 
. \) ;. 

FRoM w.o Purtyman and Alan Stoker,HSE-'fAILsToPtTELEPHoNe: K490/7-5021 

SYMBOL HSE8- 8 9-421 

SUBJECT LOG SIX TEST HOLE TA-35, LAPRE REACTOR (JUNE 26-30, 1989) 

Test hole numbers are in ~equence that they were drilled, ie. 
line west to east (holes 1, 2, 3, 4, and 5) and south of line 
(hole 6) . 

Test Hole 1 

Asphalt and gravel 
Fill, gravels and clay 
Tuff, light gray, moderately 
welded tuff, q11artz, sanidine 
crystals, and crystal fragments, few 
very small rock fragments of pumice 
and rhyolite in gray ash matrix; 
fractures at 8 ft. (45 degrees) and 
at 21 ft. (near horizontal) clay 
filled; moisture content about 15% by 
volume (tuff in place, not fill) 

Test Hole 2 
Asphalt and gravel 
Fill, tuff and clay, boulders of 
tuff at 3, 5, and 6 ft, brown 
clay 6.5 to 8 ft., mixture of 
clay, tuff, and tuff boulders 
8 to 16 ft. 

Tuff, light gray, similar to 
that in hole one (1), moisture 
content about 15% by volume, 
horizontal fracture at 20 ft. 
clay filled (tuff in place, not 
fill) • 

Test Hole 3 
Asphalt and gravel 
clay and gravels 
Fill, medium to course sand 
apparently placed around 

203-1 

From 
0 
1 
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0 

1 

16 

0 
1 

To 
1 
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16 

23 

1 
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reactor, moisture content est. 
10 to 15% by volume. 

Concrete pad at 19 ft., Pulled 
out with bit. Stainless steel tubing 
about 1/4 in. in diameter, 6 ft. long. 
Hole caved to 3 ft. when auger was removed. 

Test Hole 4 
Asphalt and gravel 
Clay and gravel 
Fill, alternating clay, tuff, 
and tuff boulders, about 25% in clay, 
less in tuff 15 to %. 

Tuff, light gray, similar to that 
in Hole 1 and 2 moisture content about 15% 

2 

0 
1 

2 

by volume (tuff in place, not fill). 17 

Test Hole 5 
Ashpalt and gravel 
Silty, clayish, brown soil, (in place, 
not fill) 

Tuff, light gray, similar to that in 
Holes 1, 2, and 4, fracture at 11ft .. 
(horizontal) and 18 ft. (45 degrees) 
clay filled (tuff in place, not fill) . 

Test Hole 6 
Asphalt and gravel 
Fill, alternating clay and tuff, 
tuff boulders increase below 13 ft. 
clay lens 14 to 15ft .. 

Tuff, light gray, similar to that in 
Holes 1, 2, 4, and 5 (tuff in place, 
not fill) . 

0 

1 

4 

0 

1 

16 

19 

19 

1 
2 

17 

23 

1 

4 

23 

1 

16 

23 

The test holes were filled with cement ( 1.5 yd 3/ 200 lbs. of 
gravel, 100 lbs of bentonite) on June 30, 1989. 

WDP/AS:cac 

Cy: Eddie Lujan, HSE-8 , MS K490 
Lars Soholt, HSE-8, MS K490 
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To: William Radzinski ENG-6, MS-0451 

From: W. D. Purtymun, HSE-8 

Subject: POTENTIAL ROCK FALL ON THE NORTH ~vALL OF LOS ALAMOS 
CANYON AT TECHNICAL AREA 41 

An inspection of the rock fall potential at TA-2 was made on 
November 29, 1989 at the request of INC-5. At the same time 
a brief inspection was made of the rock fall potential at 
TA-41. The last inspection was made October 28,1988. 

The inspection failed to detect any rock or blocks of tuff 
forming the slope and rim rock of the canyon that are 
unstable and could possible become a hazard as a rock fall. 
Potential rock falls are near impossible to detect as they 
are triggered by weathering, erosion, excessive 
precipitation, freezing and thawing, and possible seismic 
activity. 

The physical characteristics of the tuff and block of tuff 
on the slope and cliffs above the site indicate that 
potential for rock falls are present. This potential and 
the occurrence of past (late 1950s or early 1960s) and the 
recent rock fall (1988) at the site indicate that protection 
should be taken in the areas not covered by the rock 
catcher. 

Other than the security fence from Bldg. 4 to the western 
end of the site there is no protection from rock falls. 
Additional protection could be added by modifying the fence 
with 0.5 inch steel cable. This and other suggested 
remedial action related to rock fall at the site is covered 
in the enclosure ((HSE8-88-6710). 

Cy:C.B. Banks, WX-5, MS-G780 

(Yler-no ~~ _ ~ wP'-1/.boC r bo t>w.-lq~IA- ~~_, d~/.,__.( 

,k ~ _jf:. f/5~-g; 'tv -&0 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

ro Merle Bunker, INC-5, MS G776 oATE: January 29, 1990 

THRU: 

FROM: 

SUBJECT: 

Thomas Buhl, HSE-8, MS K490 MAIL STOP/TELEPHONE· K490/7-0810 

~ 
~~ ~~ ,\~''f\o 

Purtymun, HSE-8 William SYMBOL HSE-8:90-62 

STABILITY OF ROCKS ON WALLS AND SLOPES OF LOS ALAMOS CANYON ABOVE 
TECHNICAL AREA (TA) 2 

A reconnaissance was made of the north and south walls of Los 
Alamos Canyon above TA-2 on November 29, 1989 at the request of 
Mike Kaufman (INC-5) . The last inspection was made of the canyon 
walls on October 28, 1988. 

There have been no rock falls or movements of rocks or blocks of 
tuff on the slopes or cliff above TA-2 since the last inspection. 
The north wall of the canyon presents the greatest potential for 
rock fall that could damage the buildings at the site. The rim 
of the north wall of the canyon is formed by near vertical to 
vertical cliffs underlain by a steep slope that extends to the 
canyon floor. There are only a few trees on the slope. Major 
rock fall that could cause damage would be from the tuff outcrops 
that form the rim of the canyon. This potential for rock fall 
has been recognized as a rock catcher (steel posts set in to 
concrete, cables, and cable spacers) has been installed on the 
slope. A security fence for the site is located 10 to 20 ft.down 
from the rock catcher. The rock catcher on the slope is in good 
repair. The rock catcher is the primary containment of any rock 
fall that may occur. The security fence around the site and 
below the rock catcher provides the secondary containment for any 
rock fall that may penetrate the rock catcher. 

The south wall of the canyon above the site has a low potential 
for rock fall as this steep, north facing slope has only a few 
small tuff outcrops that could contribute rock fall blocks. The 
slope is covered with a growth of trees that would contain and 
break up a rock fall block if it should occur. The security 
fence at the base of the slope would also serve as a rock 
catcher. 

As stated in previous inspections, there are a number of rocks 
and blocks of tuff on the slope and cliffs above TA-2 that have 
the potential for rock falls that could cause damage. This 
inspection failed to detect any rocks or blocks of tuff that were 
iminently unstable. However, as the rock fall potential exists 
it is suggested that the security fence on the north canyon wall 
be modified to provide additional strength for secondary 
containment. 
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M. Bunker 
HSE-8:90-62 

-2- January 29, 1990 

The strength of the security fence could be improved by attaching 
and stringing 0.5-inch steel cables to reinforce the fence to 
take additional shock. Four cables set at different heights 
should be set into anchors at the east and WE~st ends of the 
fence. The security fence as it exists provides secondary 
containment; however, with the attached cables the entire fence 
would take up the shock of a rock fall and provide additional 
protection to the building and personnel at the site. 

WP:TB:smm 

Cy: W. Radzinski, ENG-6, MS 0415 
M. Kaufman, INC-5, MS G776 
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Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To Micheliu\~evaurs, ~SE-DO/ER, MS K491 

FRoM. A. StokW and S. ~Lin, HSE-8 MAIL STOP/TELEPHONE. 

DATE June- 19, 1990 

SYMBOL 

SUBJECT 

K490/7-0817 

HSE-8:90-538 

REVIEW OF INSTALLATION WORK PLAN SECTION (HSE-DO/ER:131) 

We have reviewed the subject draft and offer some comments and 
suggestions. The first several paragraphs identify some general 
issues. 

From an overall viewpoint, we basically prefer the modelling 
approach being taken in this effort compared to others seen 
recently. There is a more focused attempt to utilize 
information from the actual setting. 

In terms of the objectives stated in your cover memo, only 
objective 2 appears to be fulfilled, and objective 3 is partly 
addressed. However, there doesn't seem to be any attempt, either 
by comparing alternate cap designs or by comparing a cap to no 
cap, to assess the advantages of capping. This objective seems 
essential to address if the Workplan is to propose capping and 
prevention of infiltration as a principal generic remediation 
method. 

Some of the assumptions should probably be adjusted to more 
completely reflect actual knowledge of the geohydrology and 
other characteristics. For example, why not call tritium the 
non-reactive tracer. Tritium is present in the wastes, and 
moves directly as part of the water molecule. To assume 
plutonium is non-reactive simply invites unnecessary criticism 
when it is known to adsorb fairly well on the tuff. Further, if 
you want to model plutonium, why not use some of the information 
developed by Essington and Polzer over the years on adsorption 
on the local tuff? 

We strongly endorse and applaud the effort to represent the 
actual geologic section. Again, some adjustments would make 
better use of actual knowledge. The geologic section at TA-21 
can be interpolated with reasonable confidence using data from 
Test Wells 2 and 3 (T-2 and T-3) and the recently drilled water 
supply well Otowi 4 (0-4). The approximate locations of these 
wells are depicted in the attached figure. (Test wells T-2 and 
T-3 were drilled in November of 1949.) The attached table 
summarizes our interpretation of the geologic section likely to 
be encountered beneath TA-21. This table also includes 
suggested values of porosity and intrinsic permeabilities 
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M. Devaurs 
HSE-8:90-538 

-2- June 19, 1990 

interpreted from US Geological Survey records and the in-situ 
studies performed at Area G by Bendix Field Engineering Co. in 
the mid-1980s. Bill Purtymun provided much of the insight in 
suggesting appropriate values. 

The following comments are keyed to paragraphs in the draft, 
which we numbered sequentially for convenience of reference. 

Paragraph 2 (Abstract). We don't see any discussion in the 
draft to indicate how effective the capping is at inhibiting 
movement. Seems you would at least need to run a comparison 
with no cap. We don't find any clear identification in the 
discussion as to which parameters are the most influential. 

Paragraph 3. We don't find any discussion or supporting 
analysis of the effect of the engineered barriers or monitor 
station locations. 

Table 1. What is the rationale for making the "near" and "far" 
field saturated hydraulic conductivities so different? 

Paragraph 6. If you have not already done so, we suggest using 
some of the data developed by BFEC in their study of Areas L and 
G to establish the parameters for the relative permeability and 
capillary pressure models. 

Paragraph 8. Were the Langmuir parameters representative of any 
particular contaminant-matrix combination? We suggest that you 
get some input from Ed Essington and Eric Fowler (EES-15) about 
parameters that could represent plutonium on local tuff based on 
their experiments over the years. 

Paragraph 9. Again, try to get some real sorption data from 
Essington and Fowler. 

Paragraph 10. Calling the generic non-reactive tracer 
"plutonium" will not serve the Laboratory very well from a 
perception standpoint. We suggest you either call it tritium, 
which is present in the waste and moves with the water as part 
of the water molecules, or simply use the "non-reactive tracer" 
terminology without associating it with a particular 
contaminant. To model a "reactive" tracer, plutonium might be 
acceptable if appropriate parameters could be used. 

Paragraph 11. This is a much better attempt to model the real 
geohydrologic section that any previous modelling effort and we 
applaud your efforts. We suggest you take the next step and 
make use of the good data that is available on what the geologic 
section beneath TA-21 really is to refine Figure 10 and Table 2. 
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M. Devaurs 
HSE-8:90-538 

-3- June 19, 1990 

Our best current interpretation is presented in the attached 
Table. This conceptual section would also represent many other 
locations fairly well. It includes some features, in addition 
to those in your Figure 10 and Table 2, that may be important in 
terms of migration. Specifically we call your attention to the 
inclusion of a Basalt layer interfingered in the Puye 
Conglomerate and to the Totavi Lentil, a cobble and boulder 
layer, just below the fanglomerate member where the water 
surface of the main aquifer often appears. The table also 
includes some suggested representative values for porosities and 
intrinsic permeabilities from actual field measurements. An 
additional detail is the fact that the Tshirege tuff, the 
uppermost portion of the Bandelier tuff, generally has four 
major cooling units, each with different hydrologic properties, 
but generally decreasing permeability with depth (see footnotes 
in table). The point you note about inapplicability of Darcy's 
law to cobbles may also apply to modelling of the Totavi Lentil. 

Paragraph 12. Wouldn't it be more appropriate to assume all the 
contaminant to be in the crushed tuffQ The cobbles and gravel 
were added as "clean" capping materj,;als. 

Paragraph 14. Please call the non-reactive material tritium or 
don't associate it with a particular contaminant. In the case 
of tritium, the half-life is about 13.5 years so there would be 
increasingly greater reduction in concentrations with time. 

Paragraph 17. As noted before, it should not be necessary to 
rely on "distant site" (NTS we presume ?) data if you would talk 
to Essington and Polzer and get some local data. 

Paragraph 18. We agree and endorse the need for more actual 
field data to provide a basis for better modelling. One detail, 
in relation to the discussion of fracture distribution and 
characteristics, is that the in-situ BFEC work at Area G found 
no major differences between measured conductivities in the 
injection tests in fractured and unfractured zones. 

AS:SM:bjh 

Cy: T. Buhl, HSE-8, MS K490 
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INTERPOLATED GEOLOGIC SECTION FOR TA-21 
Based on Logs from T-2, T-3, and 0-4 

Thickness Depth 
Bandelier Tuff (feet) (feet) 

Tshirege Tuff 350 350 
Unit 2b 
Unit 2a 
Unit 1b 
Unit 1a 

Tsankawi pumice 10 360 
Otowi tuff 230 590 
Guaje pumice 40 630 

Puy:e Conglomerate 
Fanglomeratec 100 730 
Basalts 125 855 
Fanglomerate · 360 1215 
Totavi Lentild 70 1285 

Water Surface 1285 

NOTES: 

Porosity Permeability 
(percent) (darcies) 
30-40 0.1-0.5a 

0.5-2b 
0.3-1b 
0. 6b 
0.2-0.3b 

50-60 0.5 
40-60 1.0 
55-65 0.5 

35 5 
10-15 1 
35 5 
50 400 

a Ranges of permeabilities from US Geological Survey work in 50s and 
60s probably representing a reasonable average for the Tshirege 
member. BFEC work at Area G included a wa1:er injection test 
that gave a range of about 0.5 to 1.0 with an average of about 
0.8 for all four units. 

b Ranges of permeabilities for each individual cooling unit of the 
Tshirege member from BFEC work, includes values from in-situ 
vacuum and water injection tests and laboratory analyses of 
cores. 

c The upper fanglomerate layer contains one significant clay layer, 
5-10 feet thick, that is probably responsible for a perched 
zone of water tha~ occurs at depths of 117 ft in T-2 and about 
253 ft in 0-4. 

d The Totavi lentil includes large cobbles and boulders a foot or 
more in dimension in a matrix of sand and clays, permeability 
from pump tests in T-2 and T-3. 
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GROUND WATER BRANCH PROGRAMS WITH THE U.S. ATOMIC ENERGY 
COMMISSION AND THE LOS ALAMOS SCIENTIFIC LABORATORY AT LOS 

ALAMOS, NEW MEXICO, 1946-1972 

by 

William D. Purtymun 

The Ground Water Branch operating out of the 
Albuquerque began a series of studies at Los Alamos in 1946 
that continued to 1972. The contracts were with the Atomic 
Energy Commission [AEC (now u.s. Dept. of Energy)) and with 
the Los Alamos Scientific Laboratory [LASL (now Los Alamos 
National Laboratory)). The studies were mainly related to 
low level radioactivity disposal and their effects on the 
environment, and with the development of a municipal and 
industrial water supply. 

The District Engineers during this period were C. V. 
Theis, C. s. Conover, W. E. Hale, and s. W'. West. Project 
Chiefs were R.L. Griggs (1946-1954), J.E. Weir (1954-1957), 
J.H. Abrahams (1957-1962), W.O. Purtymun (1962-1969), and 
T.E. Kelly (1969-1972). 

Little was known of the geology and water resources of 
the area in 1946 so that basic investigations were conducted 
to determine geology, the occurrence of surface and ground 
water, quality of water (waste and natural), and the effects 
of waste disposal on the environment. The number of reports 
that resulted from the investigations and studies reflects 
the work of the Water Resource Division. These early 
efforts laid the basic frame for work that is being carried 
on today (1990) at Los Alamos (i.e:., environmental 
restoration and moni taring; and long ran9 ing planning and 
development of a dependable municipal-industrial water 
supply). 

The reports by the Survey were published (Water-Supply 
Papers and Prof. Papers) and unpublished (Open-file and 
Administrative release) reports. A history of the Ground 
Water Branch (type of programs and results) and personnel 
that worked at Los Alamos is best exemplified by listing 
reports and authors. Other people that spent short tours of 
duty at Los Alamos that are not mentioned as authors are 
Fred Bush, Al LaSala, and George Dinwiddie. Drilling of 
test wells and moisture access tubes were performed by the 
Survey's Hydrologic Laboratory in Denver, with Ivan Johnson 
and Gene Shuter supervising. 

Copies of published and unpublished reports (many are 
not accessible, especially the Admin rel reports in Survey 
libraries) are available for inspection at the Environmental 
Community Reading Room, 2101 Trinity Drive, Los Alamos, NM. 
The Reading Room is maintained by the Los Alamos National 
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Laboratory as part of the operating permit granted to the 
Laboratory by the U.S. Environmental Protection Agency. 

I. WATER-SUPPLY PAPERS AND PROFESSIONAL PAPERS 

Report titles are listed below and indicate respective 
programs. Also shown are report number, year issued, and 
author or authors. These data are sufficient to identify 
reports for documentation of the history of Survey 
involvement at Los Alamos, and represents a comprehensive 
literature search. 

1. "Geology and Hydrology of the Valle Grande and Valle 
Toledo", WSP-1619Y, (1963), c.s. Conover and C.V. 
Theis. 

2. "Pumping Tests in the Los Alamos Canyon Well Field", 
WSP-1619-I, (1962}, c.v. Theis and C.V. Conover. 

3. "Geology and Ground-Water Resources of the Los Alamos 
Area", WSP-1753, (1964), R.L. Griggs. 

4. "An Aquifer Evaluation of Aquifer and Well 
Characteristics", WSP-18090, (1963}, R.L. Cushman. 

5. "Distribution 
Paper, 424-D, 
W.D.Purtymun. 

6. "Movement of 
Paper, 450-B, 
W.D. Purtymun. 

of Moisture 
(1961), J.H. 

in Soil and Tuff", Prof
Abrahams, J. E. Weir, and 

Snowmelt Water 
(1962}, J.H. 

in the 
Abrahams, 

Alluvium", 
E.H. Baltz, 

Prof
and 

7. "Source of Carbon Dioxide in Tuff", Prof-Paper 650-B, 
(1969), J.L. Kunkler. 

8. "The Measurement of 
Subsurface-Gas Pressure 
(1969), J.L.Kunkler. 

Atmospheric Pressure and 
In Tuff", Prof-Paper 650-D, 

9. "Equipment Used to Map Shafts", Prof-Paper 424-D, 
(1961), J.E. Weir and E.H. Baltz. 

10. "Distribution 
Paper, 550-D, 
E.C. John. 

of Radioactivity in Alluvium", Prof
(1966), W.O. Purtymun, G.L. Jackson, and 

11. "Development of Ground-Water Supplies on the Paj ari to 
Plateau", Prof-Paper 650-D, (1969), W.D. Purtymun and 
J.B. Cooper. 
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II. UNPUBLISHED REPORTS 

The unpublished reports consist of Open-file reports 
and Administrative reports released to the AEC and LASL. · 
These reports as previously stated are available for 
inspection at the LANL Library at Los Alamos. The reports 
fall in to three categories: Water Supply, Waste Studies, 
and General Reports. These are discussed in order. The 
general category contains reports of specific locations or 
sites related to geohydrology, waste studies, or 
engineering. Brief tiles, type of i:ssue and date, and 
author or authors are used to document this section of the 
history and activities of the Ground Water Branch. 

A. WATER SUPPLY 

Water supply studies began in 1947 in the Valle Grande 
west of Los Alamos. When a supply could not be obtained 
there, test wells drilled along the Rio Grande indicated a 
supply could be obtained from the main aquifer in Los Alamos 
and Guaje Canyons east of Los Alamos. The main aquifer is 
the only aquifer in the area capablE~ of municipal and 
industrial supply. The aquifer rises westward from the Rio 
Grande beneath the plateau (Los Alamos). The water in the 
aquifer moves is eastward beneath the plateau with some 
discharge through seeps and springs into the Rio Grande in 
White Rock Canyon. The depth of wate~r ranges from over 
1,200 ft along the western edge of the plateau to about 600 
ft along the eastern edge. Test holes and wells located 
near the Rio Grande were artesian. Eventually 13 wells were 
drilled from 1946 through 1952 in Los Alamos and Guaje 
Canyons east of Los Alamos. Their depths ranged from 870 to 
2,000 ft with water levels from near land surface (some were 
artesian when completed) to 4 70 ft. Their yields ranged 
from 300 to 600 gpm. One additional well was added to the 
Los Alamos field in 1960 (550 gpm) and another well added to 
the Guaje field in 1964 (350 gpm). Three high yield wells 
(600 to 1,500 gpm) were drilled on the Pajarito Plateau in 
1965 through 1967. The completed depth of these wells 
ranged from about 2, 300 ft to 2, 500 ft. The Ground Water 
Branch selected well sites, determined geology, performed 
aquifer tests, and advised on well cons1truction. Using the 
hydrologic data collected during the ccmstruction of these 
early wells, four additional high yield wells ( 1, 000 to 
1,500 gpm) were developed on the plateau in the period 1980-
1990 by the Department of Energy and the Laboratory. 

The Survey collected hydrologic data on a weekly and 
monthly basis on the aquifer when each well was placed on 
line. These data were reviewed annually and results 
submitted in a letter report to the AEC with recommendations 
for well and well field operations for the coming year. Few 
of the letter reports survived the different 
administrations; however, the hydrologic data (1947-1971) 
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scattered throughout a number documents has been compiled 
into a single Laboratory report (LA-5040-MS, 1972) . The 
Laboratory has continued to compile this data and issue 
annual reports which are invaluable to insure a continuing 
dependable water supply. survey reports related to 
documentation and development of water supply included the 
following reports: 

1. "Site Location for a Supply Well adjacent to State Road 
4", Admin rel (1961), W.O. Purtyrnun and R.L. cushman. 

2. "Site Location For A Supply Well in Guaj e or Rendij a 
Canyon", Admin rel (1963), W.O. Purtymun. 

3. "Site Location for a Supply Well in Pajarito Canyon", 
Admin rel (1964), W.O. Purtyrnun and E.C. John. 

4. "Site Locations for Five Water Supply-Wells", Admin rel 
(1965), W.O. Purtyrnun and J.B. Cooper. 

5. "Pumping Tests of February and March 1965 of Guaje Well 
No. 6", Admin rel (1965), J.B. Cooper. 

6. "Records of Water-Supply Wells Guaj e 6, 
and PM-2", Admin rel (1966), J.B. 
Purtyrnun, and E.C. John. 

Pajarito PM-1 
Cooper, W.O. 

7. "Records of Water-Supply Well Pajarito PM-3'', Open-file 
rept (1966), W.O. Purtymun. 

B. WASTE STUDIES 

The initial waste studies were to determine the effect 
of the release of untreated liquid radioactive wastes from 
1943-50, and of treated wastes from 1950-1964 on the 
environment. The main treatment plant released effluents 
into Acid-Pueblo Canyon, while the smaller treatment plant 
released effluents in to OP-Canyon, a tributary to Los 
Alamos Canyon near the middle of the plateau. Acid-Pueblo 
is confluent with Los Alamos canyon, which in turn is a 
tributary to the Rio Grande. The initial studies were made 
to establish the chemical and radiochemical quality of 
surface water, ground water in the alluvium (observation 
wells generally less than 25 ft in depth), perched water in 
the fanglomerate (test well 120 ft in depth) and basalts 
(test well 210 ft) in Pueblo Canyon, and the main aquifer (7 
test wells and all supply wells with water levels from near 
land surface to about 1,200 ft). Surface water in the Rio 
Grande and Rio Chama were also part of the monitoring 
network. This monitoring network is part of the present 
monitoring system used by the Laboratory (1990). 

The survey reports related to monitoring of the quality 
of water are as follows: 

207-4 



1. "Chemical and Radiochemical Quality of surface and 
Ground Water 1949-1955", Admin rel (1962), J.E. Weir, 
J.H. Abrahams, J.R. Waldon, and W.O. Purtymun. 

2. "Chemical and Radiochemical 
Ground Water, 1956 through 
(1966), J.H. Abrahams. 

Quality of Surface 
June 1957", Admin 

and 
rel 

3. "Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1957 through June: 1961", Admin rel 
(1966}, J.H. Abrahams and W.O. Purtymun. 

4. "Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1961 through June: 1962", Admin rel 
(1966), W.O. Purtymun. 

5. ''Chemical and Radiochemical Quality of Surface and 
Ground water, July 1962 through June 1963", Admin rel 
(1966), W.O. Purtymun. 

6. ''Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1963 through June 1964", Admin rel 
(1966), W.O. Purtymun and E.A. Enyart. 

7. "Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1964 through June 1965", Admin rel 
(1966), W.O. Purtymun. 

8. "Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1965 through June 1966", Admin rel 
(1967), W.O. Purtymun and J.L. Kunkler. 

9. ''Chemical and Radiochemical Quality of Surface and 
Ground Water, July 1966 through June 1967", Admin rel 
(1969), W.O. Purtymun and J.L. Kunkler. 

10. "U.S. Geological Survey Chemical and Radiochemical 
Analyses of Water in the Los Alamos Area, 1960 through 
1968", Admin rel (1969), W.O. Purtymun. 

11. "Hydrology of Waste Disposal Systems, Los Alamos, New 
Mexico, 1949 through 1961", Admin rel (1964) Submitted 
for WSP, W.O. Purtymun, J.H. Abrahams, and, J.R. 
Avrett. 

The chemical and radiochemical quality of water and 
hydrologic data in these and later reports related to 
disposal areas. These data are summarized in an informal 
Laboratory report entitled, "Geohydrology of the Pajarito 
Plateau with reference to Quality of Water 1949-1972" (W.O. 
Purtymun). The quality of water data from the Survey is 
also found in a Laboratory report (LA-8890-ENV, DOE/ENV-
0005/30, 1981). 
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A new waste treatment plant for radioactive liquid 
wastes was built in 1960. The effluent from this plant is 
released in to Mortandad Canyon. The Ground Water Branch' 
did a preliminary investigation of the canyon and set up a 
monitoring system (observation holes in the alluvium that 
range in depth from 11 to 67 ft) . The survey also installed 
a test well into the main aquifer (WL 960 ft, depth 1065 
ft), moisture access holes, and gaging stations in Mortendad 
Canyon. The Survey reports related to evaluation to the 
release of effluents in to this canyon are as follows: 

1. "Preliminary Report on the Geology and Hydrology of 
Mortandad Canyon", Open-file rept (1963), E.H. Baltz, 
J.H. Abrahams, and W.D. Purtymun. 

2. "Progress Report on the Hydrology of Mortandad Canyon, 
July 1961 to June 1963", Admin rel (1964), W.D. 
Purtymun. 

3. "Disposal of Industrial Effluents in to Mortandad 
Canyon, Los Alamos County", Admin rel (1966), Submitted 
for a WSP, W.D. Purtymun. 

C. GENERAL REPORTS 

The following reports were prepared by the Ground Water 
Branch at the request of AEC or the Laboratory. These 
reports relate to the geohydrology or waste investigations 
at Los Alamos. 

1. "Geology of the Micro-Seismograph Station at s-site", 
Admin rel (1968), W.D. Purtymun. 

2. "Geology and Hydrology of Area G, Mesi ta del Buey", 
Admin rel (1966), W.D. Purtymun (reprinted as LA-4660 
by LASL). 

3. "Geology and Hydrology of White Rock Canyon from Otowi 
to Frijoles", Admin rel (1966), W.D. Purtymun 
(reprinted as LA-8635-MS by LASL). 

4. "Records of Wells, Test Holes, Springs, and Surface 
Water Stations in the Los Alamos Area", Open-file rept 
(1967), E.C. John, E. Enyart, and W.D. Purtymun. 

5. "Geology and Physical Properties of the Near-Surface 
Rocks at Mesita del Los Alamos", Open-file rept (1966), 
W.D. Purtymun (reprinted as LA-3728 by LASL). 

6. "Distribution of Moisture and Radioactivity is the Soil 
and Tuff at the Contaminated Waste Pit near TA-21", 
Open-file rept (1966), W.D. Purtymun and W.R.Kennedy. 
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7. "Physical Properties of the Tshirege Member of the 
Bandelier Tuff with Reference to Use as Building and 
Ornamental Stone", Open-file rept (1965), W.D. Purtymun 
and F.C. Koopman. 

a. "Geologic and Hydrologic Environment of Radioactive 
Waste-Disposal Sites at Los Alamos", Admin rel (1963), 
J.H. Abrahams. 

9. "Equipment Used to Study Movement: of Water in the 
Bandelier Tuff", Admin rel (1966), J.H. Abrahams. 

10. "Hydrologic Characteristics of the Tshirege Member of 
the Bandelier Tuff with Reference to the Injection of 
Treated Low-Level Radioactive Liquids", Admin rel 
(1964), F.C. Koopman and W.D. Purtymun. 

11. "Tests and Design of Disposal Wells'', Admin rel (1967), 
(reprinted in part as LA-11511-HS by LASL) W. D. 
Purtymun and E.A. Enyart. 

12. "Volume, Rate, and Energy of Air •rransferred Through 
Test Holes in the Bandelier Tuff", Admin rel ( 1968) , 
(reprinted in part as LA-5725-MS by LASL), W.D. 
Purtymun and F.C. Koopman. 

13. "Geology and Hydrology of TA-49, Frij ales Mesa, Los 
Alamos County, New Mexico", Admin rel (1962), 
(reprinted in part as LA-11135-MS by LASL) , J. E. Weir 
and W.D. Purtymun. 

14. "The Distribution of Moisture in soil and Underlying 
Tuff at TA-49, Frijoles Mesa Los Alamos County, New 
Mexico", Admin rel (1962), W.D. Purtymun. 

15. "Physical Properties of and Movement of Water in The 
Bandelier Tuff, Los Alamos and Santa Fe Counties, New 
Mexico", Admin rel (1963), J.H. Abrahams. 
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