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1.C INTRODLCTION

The design of & cove- system tC meet tme criteria established by tme E-4

March) 1983 cons sts of meny tactors wrich inciude:

0 A radon barrier consisting of 808 which 8ct tC ¢ ssipste t-e sases

tetore they escase (Nt tme artmocschere.

o A rock iayer to act 85 8- erosion barrier f0r wi ns @and weter ercs o-.
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trcm e~0sive torces Cf water *iSwimg Detweer the razcr barrier anc t-e

ernusicr barrier.
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cover sysier is infiuencec oy esz~ C* the i@vers Prev . S.8 v Sescr . tec &~z & C©

S&rT S.i@" TIZrtErcE n cetéerm T ME T8 1micknNess =¢ t1~e racon berrier iaver.

Severai mode's anc emzirizé SC.L1iCMS MEVE DS~ Ceve Oces oy mEn.
~@5EE-C-€"S 1T E5% MEiE t~@ S= wEtS- -@tentitr charscteristics ang ke
ea.ilibrium water content 0f the $C I8 Dase:s o~ cérticie & ze Zistribution:
density) cormsC ) icat On propertiess ntiitréticn, evasbrat on arc

evapltiranspration.
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This pacer dea'!s with the empirical soiutions that are beine usec o~ the

JMTRA prcject to precict the moisture contents and unsaturates hydrau!.c
conductivity of scils usec for the radon barrier. Acd tiona!lys the pacer
ciscusses anaiysis that are o/anned to turthe- detine the precictive capab | ity

ot the long-term moisture conten:.
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2.0 METHOOOLOGIES INVESTIGATED

EMFIRICAL SOLUTIONE

Severai ditterent empirica!l scluticns have beer eva uates 4o
determine the mc . sture content of @ s/ ! as & ‘unction ot the nesgstive
aimospher iz pressure Or $JCt:Cn that wou!d be causec by evapcration co-
evapctrarsaoration. Most of the scicticns eveluatec were orn'y &t & 2
prec. ct the wilting pcirnt St the 82il) which is commoniy referrec %z a8

. . ar =TI :
the =15 beme moistu-e content. However, three solutions: which &1 use
the phys ca! prcperties of the scii» have the cesebi ! .ty Ct prec.cting t-e
bav
mCiSture sortent over & wide range (:.34—:: «~iSdm! ot 32! mez-ic
Sotenti@'s. Tmese reiaticnsmips &re basec C- the cercent Sa&nCHy 5 it C &y
Orgénic matier a@nc buik gens .ty 8nc & sex ¢t regressio~ coefticients w-ic-
E M.t P B0 T MES t-E reprosentat ve prySicE! sSroperty. These sIiut SN

it tne tocliowing ea.at '~
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{. = dry CENSity
= yoid ratic .
w = moisture content
To convert the voiumetric water coriEmt tD MCIStUTE £Imtent On & oy

weight basis the fo!lowing conversiorn is apa! iec.

where w = mocisture contert (Sry weignt bas . s)
N = porosity = /(1 + e)
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Gy = soec tic grevity

The resuits =¢ <-ese correl@tionsy comoares &s& ret -2 caza

indicate the fc' icuing:
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o Trme correletio- by Rogers et &/ for iong term mSist.-@ corier~t has

& very | im tec cate base anc coss ~ct &z= .y we' ! tz UMTRA s tes.



whern getermining tre |Org-term moisture content of & particuiar so
, Vs _ !:: , .
we ook @t the water critent wwe negat i ve s.cticn dete, (m;t type =¢
ercsion protecticn iegyers w (| be piace on toe of the radon barriers wrmet
the c!imate of the area s (/.e.» arid, semi-a- 2, etc.) the ootimur

moisture content of the material and the moisture content that the

materia! wi !l be placed at.

S28sec Or M@ 850vVE Caté Wwe NOrma |y CRCSSE & MC SIore Content that IS
close to the -2 bar sucticn. Howeve-, there & & t mes wher tre =15 bar
SJCtiOn Mo tLre content 'S crosen 1 ¢ TNe piacement MO IETUre cContent s
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- THIS PROGRAM CALCULATES THE 15 BAR MOISTURE CONTENT
AND LONG TERM MCISTURE CONTENT USING S METHODS:
(1) RAULS,BRAKENSIEK AND SAXTON METHOD(1982)
(2) BRAKENSIEK ,RAWLS AND SONI METHOD (1982)
(3) GUPTA AND LARSON METHOD (1979)
(4) BAUMER AND BRASHER METHOD (1982)
(S) ROGERS ET AL METHOD (1982) . -
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IT WAS WRITTEN BY BERG KESHIAN OF ROY F. WEETON, INC.

CONVERTED FOR TRS-80 BY L.C. PEGUES 9/84
REVISION 3.1 11/27/84 BY B. KESHIAN

D L .

CLS : PRINT

LPRINT : LPRINT “INPUT INFORMATION:”
INPUT” INPUT SITE 1D”;S18

INPUT” INPUT SAMPLE ID”:i52$

INPUT”  INPUT %SAND,%SILT »%CLAY »%ORGANICS”;8D,87,0L,0V
LPRINT:LPRINT * SITE 1D =;E1%

LPRINT ¥ SAMPLE IC =”;82%

LPRINT

LPRINT ¥ % SAND =7;8D

LBRINT » % SILY =¥;87

LPRINT ” % CLAY =7;(CL

LERINT ¥ % ORGANICSE ="iOM

FRINT : LPRINT
INFUT” INPUT DRY DENSITY,SPECIFIC GRAVITY”;DD,GS

LPRINT » DRY DENSITY =%;00

LPRINT » SPECIFIC GRAVITY =7;§

PRINT : LPRINT

INSUTZ  INPUT PRECIPITATION(INCHES) LAKE EVARORATION( INCHEE) ”iP,E2Z
LPRINT ¥ PRECIPITATION =7 P ”INCHEE”

LERINT 7 LAKE EVARORATION =YiE2i”INCHES”

PRINT : LPRINT

LERINT : LPRINT »OUTPUT INFORMATION:”
E=((&2.4/0D)#GS) -1

N=E/(14E)

REM  sunpnnny RAULS ET AL(198Z) METHOD wumxsxxn
READ BAR1,A1,B1,C1,01,EL

IF A1=9%99 GOTO 410

W= .1

WVeAl+BI#SD+C1uST+DinlL+E1#0M

SAT=(1/N)®uiv

W= (SAT*E)/GS

IF INT(100#W)ICKOINT(100#W2) GOTO SCTCE.SE S20C
W2=W
GOTO 460

PRINT : LPRINT
PRINTY Mt PRINT USING V&8 ViBARL S
LPRINT” P LPRINT USING Vss 7 ;BARL

PRINT” BAR MO.STURE CONTENT BY RAUWLS ET AL=";
LPRINT” BAR MO!STURE CONTENT BY RAWLS ET AL =7
WisWwa100

PRINT USING ” %88 #8 7;Wl::PRINT” %¥

LPRINT USING » #as u8 ~;Wl;:LPRINTY %/
GCTO &30
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610 PBRINTY = eceeeee- e ——————— e 2

620 LPRINT » D D e L —p—— A
630 PRINT :LPRINT

640 REM muunuss BRAKENSIEK ET AL (1982) METHOD 5585655 % 5% 5% % % % % %

650 READ A2,82,£2,D02Z,E3,BAR2

660 IF AZ2=99% GOTO 837

670 W3=.1

680 WV15=A2+B2#SD+C2uCL+D2¥OM+E3I#(DD/62.64 % (24w

690 SAT=(1/N)®WV13

70C W=SAT*E/GS -
710 IF INT(100#W) <> INT(100#W3) GOTO 720ELSE 740 .

720 W3=W

730 GOTO &8C

740 PRINT : LERINT

750 Wi=W#»100

760 PRINT” Vi +tPRINT USING 7u# »;RAR?;

770 LPRINT ¥ Pi:LPRINT USING »s# »;34aR2:

780 PRINT” BAR MOISTURE CONTENT BY BRAKENSIEK ET AL, =~}

790 LPRINT » BAR MOISTURE CONTENT BY BRAKENS!Zv T s W54

BO0 PRINT UEING ¥ ans 88 »;J1;:BRINT » 9~

BiC LPRINT USING ” sag 88 7 i1;:LBIIN™ » 9.

25 GOTO &5C

830 PRINTY = cecccccscccccccccncnccncncccncnncnccncnsccscncannnansaaces
Bhl LPRINT ¥ acsscccccanccnccnccnncccncsscanmcancsns et st snsssssees e
BSC PEM Huununun GUPTA AND LARSON (1979) METHOD MeNsssdsss

8B40 PRINT : LEBINT

870 READ A,8,C,D,Z1,BAR

880 IF A=999 E0T0 107C

890 W2=.1

30 WViS=(AnSD+BNET+CuCL+D%OMS (E1#(DD/62.4) %1 14W2))) /1000

Gi0 SAT=(1/N)NJV.E

923 W=(SAT#E)/GS

530 IF INTC(10O#WJ)<>INT(100#W2) GOTO S4LOELSE S&°

940 W2=U

89S GOTO 900
960 PRINT : LPRINT
§70 FRINT” PIiBRINT JEING Yew 2 iBAR;

982 LPRINT » PitLPRINT USING “se 7 ;Bas;

990 PRINT” BAR MOISTURE CONTENT BY 5.5%4 8 _a%37\ =/

1000 LPRINT » BAR MOISTURE CONTENT BY GUSTA & LARSON =7

iCl0 Wisusi0O

1020 PRINT USING » see s ;.

1030 LPRINT UEING ~ 688 %8 71

1040 PRINT » 9»

1950 LPRINT » y»

1060 GOTO &7C

1C70 PRINT” = eccccccccccccccccsccccccccncccccncccsscccannccancscnnnne
1080 LPRINT ¥ = cccccccccccnccncccncnccccccccccnccccncnccnncanceccncas '
1090 REM wwswuwwn BAUMER AND SRA5-SF (1SE2) METHOL sessssssrss

1100 PRINT : LPRINT

1110 PRINT t LPERINT

1120 IF CL<=i0 GOT0 12:C

1130 REM  wuxs KAOLIN DOMINATED wundnx

1140 A=-3 28

1150 8=, 31

1160 D=.13

170 SVUs(1=(((OD®(14W))/762.4)/068))»10

1180 Wx=A+4BxC_4+DuBy

1190 IF INT(WK)CHOINT(100#W) GOTO 1202882 :122°

1200 W=WK/710C



1210
1220
1230
1242
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1430
164.5
1422
16430
1447
1450
14470
1470
1480
1490
1500
:810
1520
1830
1540
1550

1560
1870

GOTO 1170
REM suxsux  MONTMOR DOMINATED #xsxxxs

A=-4 .19

B=.38

D=.13

PUs(1-(((DD*(1+W))/62.4)/GS))#10C
WM=A+B*CL+DxPV

IF INT(WM)CHOINT(100%W) GOTO 1290ELSE 1410
W=WM/100

GOTO 12&C

REM #xMuunnsx CLAY CONTENT LEESS TehN 10% SHExssanssssixx

A=-1 4E

8=0.9

C=-0.03

D=C.08

Pyus(1=(((DDx(1+4W))/62.4)/G5))#10C

WC=A+BRCL+CuED+Dn>=y

IF INT(WC)<>INT(1COn) GOTO 139CZLSE 1410

W=WwC/71CC

GOTO 1360

SRINTY 15 B8AR MOISTURE CONTENT BY BAUMZS & BRA

LPRINTY » 15 BAR MOISTURE CONTENT BY BAJMZIR & B

PRINT : LERINT

IF CL<=10 GOTO 1SEC

PRINT” FOR KAQOLIN DOMINATED =7

LPRINT ¥ FOR KAOLIN DOMINLTED =7,

PRINT USING ” sus s& “;u K]

LPRINT USING 7 sae se ~ v,

PRINT” %"

LPRINT # %*

PRINT” FOR MONTMORILONITE DOMINATED =”;

LPRINT * FOR MONTMORILONITE DOMINATED =,

PRINT USING ¥ ssus s8 /;uM;

LPRINT USING ¥ sasg aus VUV,

pnlg\ n ,u

Lp; N‘P » %;

IF CL>10 GOTO 1640

PRINT* FOR CLAY CONTENT LE THAN 10 %=’
ST al Q‘AZ,CONTE\' LEES THAN 10 %=";

: sw 5ok ikG "‘95 A3t

-
e

~
&

E

=
-

-
-
-

£eM nnu?unuluu ROGERS ET AL. (1982) METHOD  Mullsmiudmssnss

Wied 18#PA S~ O3%EZ+(3. 9-<<c'*s )/;c'))—'
PRINT”

LPRINT »

PRINT USING » sss 88 7;ul;

LPRINT USING » sss s® V]

PRINT » %¥

LPRINT » %”

BRINT#

O LPRINT”

DATA 1%5,.0260:0,0,.0CS,.0158

05 DATA 10,.020%,C,.000%5,.0049,.01%4
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1S BAR MOISTUREZ CONTENT BY BAUMER & BRASHEIS

. FOR KAOLIN DOMINATED = 15.68 %
FOR MONTMORILONITE DOMINATED = 17.72 %

et —



15 BAR MOISTURE CONTENT BY BAUMER & BRASHIE (

FOR CLAY CONTENT LEES THAN 10 %= 3.%2 %




