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THE SEPTEMBER 1r • 11• 1973 RAINS 

lYiatgaret Ann:e Raga~s 
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Pending of wat~r occurs in some of the LASL 
1.. 

contaminated disposa£ areas if a substantual amount of 

i;·~;(fj.p'i'~~tion ,fal f~ i.o.:a. short. e~ough ti~'e, The> .risks ' 
, '.l···· ·.····-."- ,. ,··, .· .. ,_, ,_." ... : . ·"-· .,. .- .•.· ···,. , ·r'· . 

. \• ·,·._'"; 

· ..... ,,b:~~~i~ittfmlzsJ;· jh~H~v ~~-~~d , ~he~e."'~~··eos.~i.bl~ •. Jbe .. p;.~·~:~~~~.\.; ., 
cf water in LASt disposal pits. ·-~·t:e;ef~r.il, warrants s~~dy. 

There a1~ varying o~inions. on th~ signi~icance 

of ponded water in contaminated .disposal· a.reas. There. 

·seems to be little solid fact to support. any parttcular 

opinion. however. This. repor.t ... does not propose ... to .. answer 

the quest ion or significance.,. but describes. an. incidence 

ponding .at. Area .G which cannot be considered atypical. . 

.•. ~~·a·)\J~.~a~.-30 .. r~in" .-.Au'gusf,1~73. _tllould<hav.e 
~-,\~;~-; · .. ._~\',,.. .·::·:~.~·.;·i 

be~n the second drye~t: August o~ ~f!cord. rlil'l .aHC:t t'l.o ... tenth~· · 

·.i~~hes ·· of.pr~htt·,tt.ati~~··:(at:.the.··:~d~f~lstr~it~ri\~tfrdtrt~) ..... ···· 

places August 197~ in the lowest qua~ter of the record. 

Bet•een August. 28 and .30. appr.oximat.ely 1. inch of rain fell 

in Area G. IYlost or this. rain. was on the 30th. and all of 

i ~ ·~• abso.rbed into the tuff and .. dld not "pond. IIIith an 

••. .,.a,.. evaporation rate of 1/3" - 1/2" per .day for. 

,water. it prob~bly t.C?ok 4·5 days for 



On September 9, 23, 25, and 26 there was a trace 

of rain in Are~ G. The term trace means that there is not 

~nough precipltation for.raindrops to coalesce on the 

ground surfat:e. The signifio~nt September rains -were 

mi~~~g~t -9:30a.m. September 10 (Rain 1) and 6t30 p.m. 

S~ptelaber 10 - 4c00 a.m. Sep.tember 11 (Rain 2). 

RaJ~ 1 produced .72 inches of precipitation in 

2 

Area G. t'earing began about 11:00 a.m. By 11:30 a.m. paved 

roads were dry. The unpaved access road toArea Gat 2.:00 

p.m. showed no signs of drying. It was slick and even 

"saupy" ·in in places. The hazardous road condition. seemed 

to be the result of slow penetration of. moisture. Only the 

upper 1 inch of road surface appeared.to be wet •. Pending 

· occurrf!icL.in Pit #8 only. (See photographs. for September 

10. 1973) 

from midnight - 6c30 p.m. September 10, the evaporation 

estimate is .20 inches. (See page 7 Office Memorandum 

HB-73-218) This leaves .52 inches of Rain 1 retained by the 

ground .when Rain 2 began •. In the next 9 1/2 hours 1.5 inches 

of rain fell at .Area. G •. 

At 10sOn a.m •. on the 1.1th. there was low overcast:. .. in. 

Arett G~ .The condition of. the access road. was mu.ch .improved • 

. while w.et. was .. n(h,longer 
, , I>·· "'' • 
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1973) B~ 11:00 a.m. sun was breaking tnru over Area G. 

The evaporati~n estimate for the period 6:30 p.m • 

.. r_.,10,.- 10:.00 .a.m• .september 11_ is .o7 inches •. Thi.s 
~ 

' ' ~-

0l.p'f",,',~9S inches o,t:- r~tn ratai6ec1 .6~.'t6;?·,.9·~i,uod 

£·ti~:·1•1tn. (See ph~~~g~aphs 10_}_b_:~-~-t_~<l~·-~::: .• 
'" .,·•, : ',,., ' '', 

',Z \i, t, <, ~ 

IIJater remained ponded in Pit #12 and the Of!conta·~wlina-
:;.... ,, :! -} 

tion Pit ~ntil ~he morning of the 12th, in Pit #17 and Pit 
• . <:, ~t -

#7 until the morning.o.f t.:he 13th, and in Pit #8 until the 
.c·~;·' ii}i' '.;, "·"'' -;;·-' 

morniQg of. t~e 14th. (~~e photographs) 
..::- ,•, .. ~ ' . 

The bottom.surfaca of the Decontamination Pit appeared. 
_~,:~-f. ~:- .,~ ;-;- ~ ~"-i ;r..-: · 

dry the afte~noon of the-14th. It was.tha morning of the 19th 

ba~ote. th~.:J&~fto~~-~urfac~ or Pits #17, #12, #8, and #7 
,·. _.,····,'. ,, ' • '_· _···' ~:~ l:~ > 'i''! ~;}~ill ; . . } ' :. '' ..... _ i > ·, , .. - _·,_. 
appeared'dry~:·: (See photographs}····· 

:. '• '. ,_. \~· ':~:\~: .··:.-:.:·.-~~!t}.,i~ .. R?~.~-· ~t:'·,";,~.·· ' ' .. .'.-::'. ,'\'•:·.,,,;:' '/'.'~ 

.. ~C).i~ . .ture.:p~netra~ion> ... in ttl.e sail, .. apdc in trye. tuf.f 
J~·#.~~-· ·~~;1t_·.·~:·(ilr,·.·-~ ·~~~·.'.,., ··-:'~· .--·~, . .. 

excavated':}r~~~ P.lt #1 ~~s determined. by color .c.hange. Snali~w 
::· ;: ·;.;.- ,:. i' __ ;,t( '·', 

trenches itere·&ug with a. rock ~er,.crowbar, and railroad 
r<~ 1tf ;,~-, .: ' . . " , 

,:.-~ 

pick. When tne··sall color or the crushed tuff color changed. 
~f~,; t . " 

moisture p 
., : ........ '.' ~~>· ', 

the'pino"' 

The cfour trenches dug in the soil near t~?'"V 

of Pit #8 on the mornings of September 

e~ber 14 (6; 31~.~•. 



In order to approximate moisture penetration of a covered 

pit, four trenches were also dug in the top of the tuff 

excavated~from Pit #7~ •oistur• pene~r~tion 31, 54, 82, and 151 

' ' ' . 

hour~ after Rain 2· •a~ 15 N. 12", 17 1/2" · a·nd > 16". ·· · 
'!P""'/ ~"" 

~e~pjctiv~l~!~(~e~ photograp~) 
·\~, ,. - .· -,"·',. ·~-, "t: .(~ :~-: ~'.,u ~·-~ :~.~: J, :· ' 

Bill Wu'rtjmun and Linda Track i began drilling holes in 

the bottom of:Pit #7 the morning of the ~7th. They reported 
~t'' • -'', ,. 

a moisture break.(in solid tuff) at a depth of two to three 

feet. Again determination was .. made .by color change. 
:_ .... ' ~ ,, ' < 

Pit #Twas completed August. 3. 1913. lt is 30 feet 
~~ . I 

(maximumLd~ep ~r .50 feet wide by 600 feet long with its· axis 

·reast-west_pa~~ll~l·to topographic contour lines. ·The bottom, 
.... ·,· 

toes,· and ~ail~ of. the pit are cut· in Unit 2b of the Tshirega 
' -.- . :: '~::' . ;:- ~ .·"t? ~~-1 ';: .. ¥·~~ .;! ),-

.,, <i·. '. . ,._ ;_.·~·:'' !: >.\.~: :~··· '.i·\·f,_r -\·-\-; .··.·.,. -1 , , , _ _. , 
• 

m-.mber of ·the Bandelier Tuff. The·pit•s north wall is 
. ·.· .. • ·. ) \ ;~ ; . -' :' :· .· . . .. . . . 

approxim•tel~~s~reet higher than .its south wall. Natural 
.: -<' -?·· ·<: ... r~};~J~ ·~,,:.,_;;'(: ,~ . .,. ... . ..·. .- , . . 

drainag~ wou~d b~ from north to south at right angles t~ the 

pit's axis. The pit's east toe has a conspicous southerly 
•, (. ',-.(' ., ,:· -.~ ~.:., 

sloper thi$ is n~t true of the pit's west toe. (See c~lored 
v . -;:' ':•;: -~ '. 

photograph's)' Thera .was .. no. evidence of drainage into the pit 
:~ ~- ,. 

from tfu.:'.'t~st toe. af'ter aither Rain 1 or ~Rain 1. Ho11ever, 

after · Rail 2 ~t tong runnels in the wa!lt toe and • dal ta at 
' ' < :,1 .·'-' .: ·~ 
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photographs of Pit #7 at 2100 p.m., 9-10-73 with 10c00 

a.•., 9-11~73) Very little water ran over and dawn the walls 

of the. pit. fflud streaks on the tllalls show where wate'r did 

·t~~~ .most ori~i'.,~ij str;~ks·donot reactl't.h~ 
; '":- ' ,\ 

.bi;Jtt.~m ar····. 

t nii ~i#§; ( ~.~~~~~~'f' p~~f~9t~p~~:~, 
::•As a~"tlso1t}or·Riin 1; .1&00 (13,46~·tgal~J 

fell in~ P.-J:t I #7~:· .All o~ ·~t was ab~orlutd ~~··.· i~: ·t·~~~. which is 

h.ighly. po.ro.U:s. (See photograph or Pit #7 2sOO p.m~·, 9-10-73) 

. . . ., .· 3 . 
lt can_ be estimated that 500 ft (3740 gal.). of absa.r.bed. 

moistut• evap.otate.d. befor.e Rain 2- began at. 6 ;.30 p.m. lhare(ot.''e~: 

1300 rt3 (9725 gel.) of Rain 1 was retalnet:J· by the tuff. This 

water retentlon estimate is low.-(See discussion by-Sumner 

Barr).Ra,iJ? ,2,.-d~.uap:ed 3750., ft3 (:2Bi,9§1'i~llL) of water into the 

pft~ [\f~p~:~.~~d~·<'fdul'ing;R~i" 2-llias ··150 · rt:r ( ~ 12~ g,rl• h . Tna~. ·· ·· ·· 
\ ' ' ' '. ' · .. ··.:\·".,·· "·'•. ' 

eat ~ ... ~oi ~r~~-,>oit11Dunt Bf ~!'hr el>ich hll anti ~~~alr!\.~ i_~ thtO . 

p~{-~~ 'o~ ~·soa· a.m. ~eptember '11 .• (tl1~· tiMB tlrhe~ R~t~ 2 ended) 

. . 3 . 
is 4900 ft (36,65A g-.l,j. tllater ponded along the south wall. 

t'13r a distance of' 116 fe,t after. Rain 2. (Sea phQtograph of 

Pit #7, HhOO a.m •• 9-11•73) Ulater ..arks: on the south. wall 
"·' 

and ~be bettom shant po.nding ·of approx.imately 982 rt3 (7346. 

gal.) of .. water. (Saa method fo.r -estimating puc:Jdle volume in 

Pit #7) Jt, cannot ·.be. calculated.how. Jl\Uch~ of .. th!s ... pcinde.d .. ~·r 



3600 ft3 (26,930 gal.) was available for pending. (There 

was n~ pending after R~in 1) Therefore. a minimum of 2618 (tJ 

by the tuff. ~75B f't3· -



7 

Bill Purtymun and Linda Trocki drilled 4 holes in Pit #7. 

The last hole was completed September 20th. Samples of cuttings were 

taken at five foot intervals for all holes. Each five foot cutting 

sample is an averaged sample for that five foot interval. The samples 

were analyzed for moisture content. (See Office Memorandum 

H8-73-M296) 

The relationship of the Pit #7 holes to the Pit #7 pond was: 

Holes #1, #2, and #3 not covered by pond; Hole #4 located where pond 

was 9' inches deep. Even though the 0' - 5' cutting sample from 

Hole #4 was taken 9 days after Rain 2 and 7 days after the pond 

disappeared, moisture content is in sharp contrast to the cutting 

samples from the 0' - 5' intervals in the other holes. There can be 

little doubt the high percent moisture by weight for the 0' - 5' 

interval in Hole #4 is related to the pending. 

The location of the Pit #7 pond is related to difference in 

elevation of the pit bottom. Whether it is also related to joint 

pattern cannot be determined. Joints cannot be traced from one wall 

to the other with any degree of certainty because powdered rock 

debris covers the pit bottom. (See Map of Pit #7 from 1 + 00 to 

4·• 00, Area G) 

In the open pits of Area G there appears to be a relationship 

between pending and amount of precipitation and between pending 

and elevation of each pit. After Rain 1 the only pit which held 

water was not the lowest pit; however, after Rain 2 all pits held 

water except the highest pit and the third highest pit. The 
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missing pending factor (or factors) has not yet been determined. 

Possibilities for the missing factor(s) are: fracture pattern, 

fracture fillings, powdered rock debris on pit bottom, and type of 

waste in pit. 

At the times of Rains 1 and 2 grading to prevent weter from 

running into the open pits was not done. It has been done now. 

While this report does not try to determine the significance of 

pending, it does seem wise to maintain grading and thus minimiz~ 

a possible problem. 

From looking at the Pit ih pond, it appears more water is absorbed 

than is evaporated. There is no way with present data to say how long this 

water is retained by the tuff --- does it continue to migrate downward 

(or laterally) or after a certain period (of absence of new precipitation) 

does it migrate upward? 

This report should be the first of several which address these questions. 


