
A ““majors purpose .d the.
Technical Information Center is to
provide the broadest dissemination
possible of information contained in
DOE’s Research and Development
Reports to business, industry, the
academic community, and federa,,
state and local governments.

Although portions of this report
are not reproducible, it is being
made available in microfiche to
facilitate the availability of those
parts of the document which are
legible.

3



LA-UR -88-1560

Los Ammos NnlIonal Labwaton m Osafatd by IJWUnrwrwy d Callforma la Iha UncladStatm ~ OJEnargy undw COIWUI W-740 &ENG-3S

TITLE: USE OF TI-E CREAMS MODEL TO REPRESENT SOIL MOISTURE
UNDER VARIOUS TRENCH COVER DESIGNS FOR WASTE BURIAL

AUTHOR(SI: Micheline A. t)evaurs

LA-41R--88 -156O

DE88 010935

SUBMITTEDTO: Spectrum ’68, the International Topical Meeting on “Nuclear Find
Hazardous Waste Management”

Pasco, Washington
September 11-15, 19R8

FiEPK)DUCED FROM
BEST AVAILA13LE COPY

Los
~$’w;

AnamlosLosAlamos NationalLaboratory
LosAlamos,New Mexico 87545 ~

--#’f

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



L&E OF TlOECRMUS RoIXL TO RWRESEhT S01 L

HO151W!fE LWDER VARIOUS ~ UWER DESIGNS FOR WASTE IIURIAL

~Ia=!~E A. DLVAURS. bS Alomoa ktior’ml LdlOr~COTy
P. O. Box 1663, M J4&i

Los Almm. NM W545
(5C5) 667-3131

INTROUJCTION

Thtr nbility to fiimulrct- the hydrologic
par fornnce uf s%J11ow-10 w burinl facllltles IS
useful in designing. mnnicor~ng ad clorring
chase facilitlea In rnrtlcular, 10CFR Pnrt 61

requires that malaling armlyttsn provide a
reanonmble anrnurance tkmt the dl@tranl sire will
-at Nuclear Regulatory ~tssion performance
objectives. In practice rh!rr rmann that
hydrologic del~ rrnmt ba umd to ~rwwputa a
water klance for the surfnce evr near-surface
aretm of sfm!low-lano burinl fctcilitlern. often
under conditions wheru little or no field detn
are avallnble.

I
Tho tmorclty of nvallnblo ❑lte

-chnrctctertzaticm dmtn. ~rtlcularly fnr soil
‘properties, often mearm that tnbular talues will
“fwtve to be trnod In ellc nmestcnmrit parameter

values rire nvctlktble’ (or nripllca(lon of the
“CffEAHS wdol (A Flold Scale Ikiei for Qlicmlcttlti.
,Bunoff. and &osion from ~riculcurttl ~imgemrtnt
.fi5rcms)2tu shmllow-lnnd buIlal ciltcs in
!scmldrld icrerim. The kcy SOII hydrologic
ymtmetern nre given as ctvernue. minlm~ rind

I-lmm v~lue~ for soil texture clnanes. e.g .

Mld!l, silts or clnyrr. Often. the nvernga value

in ❑elcctcd becnune It is aanumed to repre-nnt
the expected be!utvior

The objective of !hitr nrdy 1s rn evnlunte
the nppllrnrlon of L3FAMS In ConJUrc, w with
the tnbulnr vnluem for predictlrgt BOII miter
lmkivlor In trench covmrs n[ wmlarld sitcm.
Two npprcwtchen nre pr-mentmd. rhe first
appronch usen the pnrrtmter~ for n given rext!lre
clasn: mid the rte.ond npprmt:t, tmurrdn tryntm
Idwtvlor IImrW n comhitw:inn nf nuiwm nnd
minlmm wIggfIMld fwrrnwterm ]mr n ~lvmr truturr
clnsm In thin cnw. !hr p t-dirtrd wrrrr
conrcnt VIIIIImS nre expnctd !n envrlnp ill-
ohm.rvrd vnl”o% rliun nrnvldltl~ II.- Ilmor wirh

upvr Id Iuwr Ilmlls rljr p:rd IrI IVI. p,lrpm~rq

Tfll IIWAK% fU)l)ll.

llm [M}* mnlel =n- ,Irlull.tlly ti~v-lt)~cl
by !he U S [krmrlmnt nf %trl[llllllir lc}

●valunte nonpolnt source pollution from
egriculutral innds It Fas been applled to
predict wztter bolence and ●rosion In a variety
of rrel,ch cover denigns for urid nnd samiarld
rtraort of the wentern United Slates l~s.~

The CREAMS mndcl Is a continuous simulation
mdel with components for hydrol~. eroston.
and chemietry. The discueaionri herein n-e
Iimitcd to the hydrologic component of CREAMS.
which crJlculnLcs verticctl transport of mater in
the tmtl colurrm ori n rLIIly Ix1%14. The writer
lxtlnnce is described by !Im cqtition

dnldt = P ‘Q-H-L

where
dnzdt = change ir. soil mis[ure wiLh Lima (l/f)
P = precipl?ation (Ifl)
Q= rtmoff (I./T)
H ● evapotrnnnpirntlon (I/T)
L m aee~e or parcolntlon (Ifi)

,t = tim (T)

The ooil profile is repreoentad by ●cvrrr
Inyero. extending frnm the mrJll surface to the

‘plent rooting depth. Pnrnnmtcra ured to
dencribe che noil profile nro thlckneso, enter
●rorage cnptrcity. eecurtlled hydraulic
co-wiuctlviry. poro~l [y, flold capmclty. wllrlng
pnlnt. Boil evnpnrnrlon ~rnmrter, pore qxtce
frricllon liliod nt riold ,{llmciry. nrrd rFr
plnnt-nvnllnblo non •[lL~r -Inrngo cmfmrlty
Additlmull required do] lnpu!tI mre: curvo
number. d,llly prrcipirntltw.. Ir.tf nrcrr Indmt,
plm,t rwrlm drpth. n wlntc.r rnwmr fncrrtr (n

wnnurn nf ruver Fmlcrlnl ilifi.. Ing boll
evnlmrnLlun). Hnrr mnn[hly trmpcrn[uren nrrd -nn
mnn!hly mnlicr rndllir Iur.

DATA

Flrl.1 rmprlmmntt wrrr IWrfurml nt
rrrlmrlmrrlli~l fwillllrm. n! XI Ile= rnrofing frnm
.Wk-i t-m dlmnmlrr {II IWII* IU II*H1 ml rleld pliIIm.
Inrnted III lnm Al,mHi.. Nmlm~Il Ixlharnrnrv. I,im
Alnmm. K’w M-*1((1*7 th}lv rrwllln from (I m hy
12 m plt,r- nr IIIW Iwrl wn~li. dl..pwml Arwi C
nrF fl.hllWll hrr~lrl IIIF Irrm* -qwrlwhtlll .IIUI

D1.WI.AIMER



control refer to the soil-gravel/cobble design
and the conventional soil/crushed tuff design,
respectively. The control p!ot consisted of 1~
cm of crushed tuff, covered with 15 cm of
topsoil. The experimental plot consisted of 70
cm cobble, covered with EJOcm of gravel, covered
with 15 cm of topsoil.

Parcumter vnlucs for npplicntion of CREAMS
to shallow-land burinl in tjeminrid nreasl were

lused ms inpu: pornmaters in the simlaLlons.
Sail moimture data for each trench cover design
were obtnlned using a neutron probe. Actunl
daily precipitation total-, ~,nd nvermge nwnthly
air temperature and aolnr rndlation, for 20
years of data from Los Alanwm, were used in t!le

,siwlations. A rooting depth of 61 cm was
‘artmmned for the control plot, %sad on

measurements of plnnt rooting depth on Ir,w-level
waste disposal sites. Only the topsoi I lnyer of
the experlmmntal plot was rMXIt,Ied.~.~

REXIL7S ANDDISZ3JSSION

I Observed il nmisture ‘~vernEed over [ha
rooting depth U!KI CREAkLS-p~edicted soil moisture

,are promentad for Area C in Figure 1. Resul Is
are representative of t!lose obtained for all

three si ten. Althou@i overpredictlon reducen
model accuracy in terms of the statistics from m

,denign viewpoint, r.verprediction is more
conservative in torrns of potential cap failure
or ~rcolntion Oi water into wnste.

I

I
I

I

1

FIE. 1. CREAMS¤~nwllII!lIll)of volumt!rtc non
writer content of 61 cm tnpnnll/rrushed luff
prnfilr for Aren C.

Fig, 2. C%lEAW3-predicted bounding curvem ror
observed eon nmisturc ut Aren C.

rlcsigns (Figuro 3). Al[howh some observed
vnlucs in theso figures nrc below the prrdlrled
lower boundary, this is not ns important for
evaluation of trench cap perfurtmnco as the
upper bound. ‘The ability to determine tin uoncr
bourd on soil misturc is imtmrtnnt co
trench cover fat
woste.

ure cod wotir percolm
pred’t~ t
ion into

Fig. 3. (M:ASS-prmlic!ed lX)lllldltlK curves f{)r
ohnervrd ❑oll molHture nr Arm (; oxpmrimrn!lil
plot,

(1’Ncl ,UsIONS

lkmpi IF rhe nhnr[ ~rlmd of rrrorrf, Erlirrnl
Inck ttf nvnilnhlr dnln n! WIImle hurlnl mllr~,
ntwl Inrk or flrld -dotrrmltit.cl mnlel lulrn~trl’
Inpwl M, t Im nhl I I I y f u Imnmtl oll~~rvod ~111I



nmisture values using recrmsnended pornmetcr
values for application to shallow-land burial in
semlnrid areaa is cncournging. Ilowcver,
Ilmitntions of CREAMS must bc recognized.
Increased measurement Of C7fEAMSprmneter inputs
end required state vnrinblcs nnd fluxes will
enhsnce model application. For ndvunced designs
such ns cobble/grtivel bnrriers, our current
understttnding is limited and application of any
model is suspect.

Using the CREAMS model i,, conjunction with
parameter to bound the syst ,) par fornance is a
nwtre appropriate uoe of the Ildel nnd ~rnmater
valuea a? tilim tire. Further data collection
will allow nubatanticttton Of this apprmach nnd
improve our knowledge of cnp pcrf’ormnce in

‘arid/semiarid environments.
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