LEGI B L\|TYN OTICE.’ -~_'

A “major - purpose .of 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.



CONT - 88049 O - - /

LA-UR -88-1560

Juhoo W

Los Alamos National Laboratory 18 operated by the Unmveraity of California for the Unned States Department of Energy under coniract W-7403-ENG-38

TiTee: USE OF THE CREAMS MODEL TO REPRESENT SOIL MOISTURE
UNDER VARIOUS TRENCH COVER DESIGNS FOR WASTE BURIAL

LA--UR--88-1560
AUTHOR(S): Micheline A. Devaurs DES88 010935

SUBMITTED TO: Spectrum '88, the International Topical Meeting on "Nuclear and
Hazardous Waste Management"
Pasco, Washington
September 11-15, 1988

REPARODUCED FROM
BEST AVAILABLE COPY

Dy acceptance nf this ariicie 1he publisher recognizes [hat the U S Government relains & nonerclusive rayalty-lree Iicense to publish or reprodiice
the pubhahad foem of thin coninhuhion o o allow others to do 0. for US Government purposss

The {on Alamos Natonal { aborslary isguesis 1hatl the publisher identily this athicle as work performed ynder the auapicen nl tha \) § Depariment of | nergy

AN

ol ’
Los Alamos National Laborat
“—_—.@S Aﬂ@ﬁfﬂ@g LosAlamog New Maexl?:oosr?setrg ’\M

TONM ) 808 Rg MSTRIBUTION (b Yns WICHMEN IX URLIMITER

AR PO LW 1]


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


USE OF TIE CREANS MODEL TO REVRESENT SOIL

MOISTURE UNDER VARIOUS TRENCH COVER DESIGNS FOR WASTE BURIAL

MIQIELINE A. DEVAURS. Los Alamos National Laboratory
P. 0. Box 1663, MS J495 .

Los Alamons.

(505) 667-3131

INTROLUCT ION

The ability to simulat- the hydrologic
perfor-ance of shallow-lad burinl facilities 1s
useful in designing. mon;toring and closing
these facilities In particular, 10 CFR Part 61
requires that modeling analyses provide a
reasonnble assurance that the disposal sirte will
meet Nuclear Regulatory Commission performance
objoctives. In practice this means that
hydrologic models must be used to compute a
water balance for the surface and near-surface
areas of sha!low-lana burial facilities. often
under conditions where little or no field dacta
are avallable.

i

. The scarclity of available site
-characterization data, particularly {nr soil
‘pruperties, of ten means that tnbular values will
"have to be umed in site assessmerit Parameter
values are available' for anplication of the
"CREAMS model (A Field Scale Model for Cliemicals.
IBunol‘l‘. and Erosion from Agricultural Management
.Systems)? vo ahallow-land buiial sites in
'semiarid areas. The key s01l hydrologic
paramoters are given as avernge. minimum and
'maximum values for s0il texture closses, e.g .
"sands, silts or clays. Often. the average value
is solected becnuse it is assumed to represent
the expected bechavior

The objective of this study is to evnlunte
the npplicnrion of CREAMS In conjurc: ~n with
_the tabular values for predicting soil water
behavior in trench ~overs nt saemiarid afites.
Two nppronches nre presented. the first
appronch usea the panrametera for a glven texture
class; and the se.ond nppron:l. hounda system
behavior using a combinni:ion af mximum nnd
minimum suggested prrameters jor A given texture
clasa In this cane. the i edicted wnter
content values are expected to envelop the
abrerved vilues thus providing the user with
upper nmd lower limits for piedictive purposes

THE CREAMS MODI L.

The (REAMS mode ] wan origtinlly deveoped
by the U S Department of Agricualtme 1o
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evaluate nonpoint source pollution from
agricultural iands It has been appllied to
predict wnter balance and erosion in a variety
of trench cover designs for urid and semiarid
arens of the weatern United States !3%.3

The CREAMS model 15 a continuous simulation
model with components for hydrology. erosion,
and chemistry. The discussions herein n-e
limjited to the hydrologlic component of CREAMS,
which calculates vertical transport of water {n
the anil column or a daily hasis. The water

btalance is described by the cquation

da/dv =P - Q- FT - L

where

da/dt = change ir1. s0i]l moisture with time (I/T)
P = preciptration (I/T)

Q = rvnoff (L/T)

ET » evapotranapiration (L/T)

L = seepnge or percolation (l/T)

t = time (T)

The soil profile is represented by scven
layers. extending from the snil surface to th-:

'plant rooting depth. Parameters used to

deacribe the moil profile nre thickness., wter
storage capncity. saturated hydraulic
egnductivity, porosity, field capacity, wilting
point. soil evaporntion parnmeter, pore space
fraction fi1lled nt ficld rapncity, and the
plant-avnilable so1l wnter ~tornge copacity
Additionnl required modol inputs are: curve
number. dally precipitatior. leaf aren index,
plant rooting depth. n winter cover factor (a
measure of cuver materinl affec I1ng soll
evaporation). mean monthly temperatures nnd =menn
monthly solar radiatior

NATA

Field experiments were performed nt
experimentisl facilities, nt soarles rangtng from
3056 em dinmeter colunmns to 100 ml [feld plots,
locnted nt lon Alnma, Noalonal Taborntary, | os
Alamna, New Hevico 87 Only results from 6 m by
12 m plote nt low Jevel waste disposal Area
nre chown herein Ine terms experimental amd
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control refer to the soll-gravel/cobble design
and the conventional soll/crushed tuff design,
respectively., The control plot consisted of 100
cm of crushed tuff, covered with 15 cm of
topsuil. The experimental plot consisted of 70
cm cobble, covered with 80 cm of gravel, covered
with 15 cm of topsoil.

: Parameter values for application of CREAMS
" to shallow-land burinl in semiarid areas! were
used as inpu: parameters in the simulations.
Soil moisture data for each trench cover design
were obtained using a neutron probe. Actunl
~daily precipitation totals, :ind average monthly
air temperature and solar rndiation, for 20
-years of data from Los Alamos, were used in the
:simulations. A rooting depth of Gl cm was
"assumed for the control plot. based on
measurements of plant rooting depth on lrw-lovel
waste disposal sites. Only the topsoi! layer of
the experimental plot wns modvied.b.?

RESULTS AND DISCUSSION

| Observed il moisture uveraged over the
rooting depth u..d CREAMS-predicted soil moisture
 are prosented for Area G in Figure 1. Results
‘are representative of tliose obtained for all
_three sites. Althoug) overprediction reduces
model accuracy in tecms of the statiastics from a
,design viewpoint, cverprediction is more
conservative in turms of potentinl cap failure
or percolation o: water into waste.

Fig. 1. CREAMS simulntion of volumetric sotl
water content of 61 cm topsotl/crushed tuff
profile for Area G.

Maxtmum arnd minlmm ronpes of soll
propertics ns determined by sofl texture were
used to boumd ohserved soll maistare datn for
bath control (Figure 2) and expet imentnl cover

Fig. 2. CREAMS-predicted bounding curves for
observed soll moisture at Area G.

designs (Figure 3). Although some observed
values {n these figures arc helow the predicted
lower boundary, this is not ns important for
evaluation of trench cap perfurmance as the
upper bound. The ability to determine un upper
bourd on soi) moisture is important to predict
trench cover failure and water percolation into
waste.

Fig. 3. CRFAMS-predicted bounding curves for
ohserved moil motsture av Aren G experimental
plot.

ONCLUSTONS

Dewpite the short period of record, penerad
lnek of available dntn nt waste burinl sites,
and Inck of field -determined mudel jpoirnmeter
tnputn, the abllity 1o bound ohserved sntl
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moisture values using recommended parameter
values for application to shallow-land burial in
seminrid areas is encauraging. lowever,
limitations of CREAMS must be recognized.
Incrensed measurement of CREAMS parameter inputs
and required state variables and fluxes will
enhance model application. For advanced designs
such as cobble/gruvel barriers, our current
understanding is limited and application of any
model is suspect.

Using the CREAMS model in conjunction with
parameters to bound the syst i performance is a
more appropriate use of the model and parameter
values ar tiis time. Further date collection
will allow substantiation of this approach and
improve our knowledge of cap performance in
‘arid/semiarid environments.
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