














































































































































































































































































































































































































































































































































































































































































































































































































(FLECS VERYION P2,ue) 1T=Jlit=mR 2 143256200 PAGE  GQeO0}

LR L B L R LI I L L P P R P LY P L L L]

pnoni SUBRUGTINE HEDCATCR, ECHO, NBED, AREA,BUIY, VENS,FPOK, XY30, TBED)
Hpnng C

npnoy C THIS PUUTINE 1S KESPOWSIHLE FNR READING THE IMITIAL BED CONDITIONS,
MO 4 C

Hrgos L FURHAL PARAMETERSY

100hn { o = InITTAL RED CUMDITIONS

enan? C FCHU « LINE PHINTER ECHO OPTION CUNTROL VARIAMLE ([Lw})

gnpna & NOAED &« dlpuER OF BEL LAYERS

[GE ) C AREA = VERTICAL PHOJECTION AREA

guatn C SIIY = TRICkwFSS OF RED ELEMENTS

apnll C DERNR = DENSTYY

sl ¢ POR = PURNBITY

nouyy C X¥Y80 = THICHNESH NF TUP BED ELEMENT

ongld C THED = WELGRHT OF YATERJAL, YOTAL OF COMTAMINANT IN BED

panLY C

B LA £ CALLED HYY HFRATHA

UnoYy L

nhpia INCLUDE YELMBIZ.PHM!

onpnts T INCLUPNE 'SYTELMSLZI, FRM!

BEDPN M

onong LAGICAL*L FCHN

nugge IMTEGER SWlT{H

pnoPy C

HoeAn PIMENBINN BI{mAXLEY,HAXCONm] )Y, AREA{(MXELEHM), DENS(1), TBED(HAXCON),
RN i CELL{MAXL E vy tAXCOA)

NHo24 C -

ARy AT Lo CARD ByaaalnlTlal afl CONDITIONS

HULZH (.

ETEvI=L) C A SFT OF INITIAL hED CUNDITIONS ARE REAU FO® EACH THE 31X

UEL C FAHAMETERS (LAYERS ARE WUAGEHED LEGINWNING AT THE BOTTUM,

nnozl [ (LAYEH 1), AMD EMDING AITH THE BURFACE LAYEH, (LAYER NNREQ}},
w32 L

nnyil C IF THERE 15 Miv YEPYICAL VAHIATIUMN, COLUMHS te% CONTAIN & NEGATIVE
GLLY ¢ VALUE AND COLUMNS 6=15 CONTAIYM THE CONSTANT VALUE, wHEN YHE OATA
npess C DUES VAHY gITH DEPTH, A ¥ALDE 1§ REAQ FUR EACH ELEMENT, THE UMITH
nais  C UF THF CONTAMIMNANY COMCENTKATIGNS OFPEND UPON THE TYPE OF CONTAHIMART
gty C [RAD[UMICLIOE, (PC/KG R PESTLICIOE, (KG/KR)Y,

B0NTA C

0039 r PARMHETERS AHF REAR TN ek FOLLOURING OHDER)

DG C

pitpay I PAHAMETER 1,,,%EIGHT FRACTION OF BANO 1N THE HEL

gnnyg r 2e0 YEIGHT FRACTIOH UF SILT IN THE RMED

0ngu3 t 1,,.#E1GHT FHRACTION OF CLAY IN TrhE BED

nnoan C Uypy CONTARINANT CONCENTRATIUN IH BAND

poyas C SevaCUdTANINANT NUNCENTRATION IN SILY

gk s e g CONTASINENT CONCENTRATEION IN CLAY

gafuy C

00K D (We) g, tAXC Ut =1)

Qo9 s REAUCL,2) SnlTOu,vALUE

gL o WHEN (SWITCH L1V, 0}

DALY C s s Wkk PARAMETES CURS MmUY vaRY VERTICALLY e

LLDLY ] e e UO LIMILHNAEDY BLJ,K) ® dALE

wons g e aaafiH
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(FLECS YERSIUN 22,4886) §7=.1UNwR2 14156500  PAGE CODQOZ

nonsS4 * ELSE

00095 C s « Ahx PARAMETER VARIES VYERTICALLY wax
goush e s READ(1,1) ([H{J,A),Jr] NAED)

Go0ST o epefln

angsa seaf 1N

nens59 IF (ECHM)

000069 v WRITE(O6,%)

naget » N0 (Jml,NRED)

[IILY s » MRIVE(O,4) J,(BCJ K] Ml ,MAXCONe]]
anoAl s sasFIM

STIT aesFIY

Unons C

0ughk VD CJmj,dAaxcyds) TIHIED(JS e,

BOOAT il (Jel, AXCOwE)

009k « DU (Jwl,tinEu}

IR R e e HMEN (g LT,47

0ogre e« & 2w DHEATTY ® (1, ,«PPR}/{B{1s1)/DENBL1)4B{1,2)/DENS(2}+
onart 1a o s HIT 3)/DEESLY))

goore s +« s« DEL ® HDIY

upnyy « & » IF [],EU,MBED) DFL = XY30

LR e s s+ VYOLBUEL®AREA({1)

nhnys o« o o CELLIT»J) m BUI,J)eyOL#DNS]TY

QONTA . - reeFIN

nenrT o o+ ELSE CELLCIJ) ® CELLCL,Jd=3)RU(TI,d)
WONTA e s TREDCJY m JHEDC(J) + CELLII,J)

anngy . 2enF 1R

WL seaFIN

Qunkt Ul (] B d,HAXCUL®T)

anpRg . ToEL{MAXCUt') A TREDL (HaXCOMY ¢ THEQ(J)
vgoad easFIH

NUDHN FEFURS

OnnRg C

LE NS ] FORMATCAFLO )

OnyART F4 FORMANT(IS,F10,N)

noacs 3 FUAMATUIHG , S3x, PINITIAL AFU CONODITEUNS ZLIHO, 'LAYER
NOOKHG I F(3Xp'weIGHE FHACTION® 20T, 3{1X) "CONTAMINANT CONC ', 2X)/
0009y 2 14X, tIn SANnT I3k, PIN STLT! 13X, PIN CLAYY,
nngat X 12hpYEn SANUE, L3V, VIN STLT 130,10 CLAYY)
gngng 4 FORMATIZX s TP f (T A IPEL2. 28X, 1PEL12,5))})
Gung}d C

gogad | XENY]

(FLECS VENSION 22,4%)
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{FLELS VERSION 22,45} L7=iteRP furSer0e  RAGE D0OU]

LE LI PR E L LR R L P PR PR SR S P LR L L P Ty

a008Y SUBRQUTENE WEFDX(#, DECAY, DELTR, NRER)
nyogn2 C

noges C THIS RUUTTINE CALCULATES THE DFCAY OF THE CONTAM{NANTA IN THE
wonnd o H]IVER REW,

0He00s C

0nnns I FORFAL PAHARETERAL

HgQay C H ® FEC CONCENTRAITUMS

onoos L NECAY = NECAY VALULS

onnog C DELTD = TIvE STEP [l DAYY

anatn r HAED = NL“RER OF NED LAYERS

[LIIATR | g

nhote L CALLED MY TRANSP, NERATRA

ounty C

nuola [HELURE 'SYJELMITZ, PR

4915 C

[IHLERY DIMENBIO Y BIMANLEV, M4AC0n=1), LECAY(&)
naongr C

hEne R IF(DECAY{1} ,nE. 0,0}

noaty . DB oJJmy,e)

augan G s » Knk RADIONUCLIDE DECAY waw

ounzy . o W0 (JERt,NBED)

aoge . . o BUJK,JJ} & BUIW,JJIXEXP(=CECAY())ADELTD!?
noney « » ensFIN

a0024 . eonfFln

nnnag avaFIN

NH02e RETHHM

N END

(FLELS VERSION 22,48)
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ongod
00np2
nany
ninan
n1an0s
poENe
Anan7
nngeA
nugu9
LR R
rupty
ong12
onp1s
nnoyy
ouuls
0ot
anng?
ounlAa
nngg
00a29)
neg2t
22
nae2d
goqg2d
ven2s
0nNnge
ngo27y
0nn2n
fou2e
ARUD30
ubndM
guaGse
PIEE
ALY
LOTIR T
Q008
Gani?
o3
nno3e
DIV ET]
nonng
Ganu2
LEIRIRIN )
8nyuu
00045
Quuds
oogu?
DUNYH
annag
to0s0
0ngsy
giose
nnngy

AL L LR LL L P Y PR T RS DL L L L L L]

SUBRQUTIVE REOHIS({H, HLIIV, RED, COLD, DELID, DELZ, DENS,
1 FERRDR, 1LAYR, NRED, NELEM, POR, XnT, xY8Q,
2 DEFD, 3CNUR, PEDSN)

THIS BURHDUTINE KEEPS A RECORD OF BED HISTORY, INCLUDING BED
SURFACE ELEVATION, HATIO OF RED SEDIMENT WEIGHY FRACTIONS, AND
ASBOCIATED CONCEYIHATIONY IN THE RED

FNRMAL PAHAMETE“S}

a = HEY CNHDITIONS (WEIGHT FRACTION, PC/KG})
ROIV w STAMBARD RED LAYER THICKNESY (M)
AED = AED THICKNEAB (H)

BEUID = TRANSFER (F DISSOLVED TO ABSURPED (PC/M2/DAY)
cuLd » CELL=CENTERED CONCENTRATION (KG/Han3,PC/Mas})
DELTD = TIME STEP (DDAY3)

DELZ = STANUAPD ELEMENT THICKHESS (M)
NENS m MEDSITY (XG/Man})
UEP = DEPNSITION RATE (XG{PCY/M2/0AY)
FEHROR = FATAL ENRUK FLAG (L#%Yy)
TLAYR = Hg, OF LAYERS COMPLETELY SCOURED 8Y ZACH REGPECTIVE
SFDIMENT, ILAYR({J)m=i FOR DEPOSITION
MDED = MUHHER DF HED LAYERS
NELEM  w NiJABER QF ELEMENTS
PUR = PORJATTY

SCYUR = SCOUR HATE (KG{PC)}/M2/DAY)
iNT = WEJGHT UF THE SED SEDIMENT LAYER L[KG/M2)
¥yau =~ THICHNESS UF TOP BED LAYER (M}

IERQ w MOHMALIZED JRUNCATIOM ERROY = SIGNIFICART DIGITS

CALLED BYy TRANSP

aEvNalsEsNaEsEsNsEalrv el NalslgEas R lasNeRaNeNaR ol ol ol =i

INCLUDE *8YyELMELZ,PRM}

r
LUGICALRL FERROR
c
DIMENSION ALEFT(3), ARAD(3), R(HAXLEV,MAXCON=1}, HB2(6/4
1 BEDSD(31, COLLIYXELEM,MAXCON), DEMB(3), DEPU(A},
2 ILAYR{3), SCOURCE), SUMSD(S), BUMSDL[3), ¥NTL¥)
DATA ZERUfi.UEﬁﬁf
c
FERNUN ® L FALSE,
c
IHNalLAYR(1)
IPRILAYR(2)
19mILAYAR(Y)
C
NISCLITED
. SUMSU(1J}RIEPO(TI)
. SUSDCCIJ)RUEPILTIFS)
v IF{BEDSD(IJI,LT,0,0) SUMSDC(IJIm~BEDSUCLI) +5UHSLCLLY)
¢ "APAD e AMOUNT DF CHEMICALS LEF1 IN TOP BED LATER,
¢ ALEFT ~ == AMOUNT OF SECIMENT LEFT It TUP KED LAYER,
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00059 c

0605% DD {Yiwl,3)

80056 . ARADCED)mO,0

0a0sy « ALEFT{1r)®0,0

pouss ansFIN

Qnnsy [

[ IF{SCOUR{1)}4BCOUR(2)+3COUR{3),6T,0,0) GO TO 1190

anosl THPE{XNT(§) /DENS (1) ¢aNT(2) /DENB(2) ¢ XNT (NI Z/DERS(3) )/
29062 t {1, 0=PDR)

No0bLY TDEPORUEPD(] J+LEPUL2) +DEPO(3)

CO0B DELE(THP = BOIYIZHDIY

n006S IF{TDEPO,GT 0,0, AND ABS(DEL) LLE L ZERD}

oopbe Cwdr Ak AR A AR AR AR AR AR RN A ARAR AR A AN AR A ARRA AR AR RN ANNANA N AN
B T c « IF ONLY DEFPOSITION DUCURS ANTY THE TOP LAYER HAN A ]
onNoLs C e THICKMERS OF BRIV,.W,TO AVOFD HOHUGEMILING THE OLD *
ened € « AND NEW HATERJAL WE CREATE & HEW ELEMENT WITH »
00974 C « ANT(I) B 0, AHND ALEFT(I)} ANU ARAD(I) EQUAL TOC *
eonvy C DEPUBITED ™ATEHIAL AND CONTAMIMANT RESPECTIVELTY, -
pugTe Ctt*tt**attittttttttlttunttﬂtttnqtnit-qinanntiinnqntiﬁitantin
ouo7}y « XNT{1)wmo,

fonta « XNT(2)wmp,

0NnTs s ENT({3)umg

6o0Te + MBEDERMBE(#1

aouT? ., DD (Is’i,3)

nONTA e o ALEFTII)®3UMSD{I)YRDELTD

60079 s s ARAUDCI)EBUMSDCCIIRDELTY

00GH0 s + IFC(REDBOCY), GY,0,0) ARAU(I)wARACCI)~BEDSD(IJ)RLELTD
000""1 - -.CFIN

GITLY . GU ¥0 270

gtons «usFIN

AU GLY CHARARA R AR R AR A A AR R R AR A AR AR PR R A AR AR AR AR AR AR R R R AR RR
ponnAYS C COMPUTES SEL]VERT {KG/M2) ANV CONTAMINANY (PC/M2) =
pagRs € HRESILING IN THE TUP LAYER »
0anoAy Camartmda g AR A AR T AR A A AR R ARAAR AT R AR AR AR AR R AR RR A Ad N
COOAA 116 IF (INLLT,0) JHmg

0008y ALEFTCL)RANTC])+3UMEU(1IRDELTD

20099 ARAD (L) waNT (1) a0 (NBED= [N, 83 430mIDC ()1 IRDELTD

anQat IF (PEDSDC1),GT.0,0) ARAD(!)wARAD(L)~BEOSO(1)RDELTD
WUGEF IMNBILAYR(])

LDDILR | IF (IPLT,0) (PmQ

nonRY ALEFT(2)ZANT(2)1+BUMSDL2}anELTD

nnogey ARADE2)RXMNT (2Y B (HoED=lP,S)}+SUMSDC{Z2)#DELTD

T IF(REDOSULZY 6T,0,0) APAD(2)BAHAD(2)=BEDNOL2)aDELTD

n0097 1P a ILAYR(2)

nngeeR IF {1lw L7, 9) lumi

oRuen ALEFTOSISXNT(3)}+8UMID(3IwDELTY

00100 ARAD (B)maNT (B34 (NAED=Tu, 6} #GUMSDC{I}#DELTID

0elod IF(REUSD{S) ,6T,0,n) ARADEI)IRARAD(A)=BEDBO{3)+DELTY

00102 I & [LAYR(3)

eniold CARA AR R AR AN R AR R AR R R AR AR AR A R N S CANARANRAA R R AR R AR RN R
o008 c IF SaAND HAB NUOT SCOURED A CDHPLETE LAYER ALEFT(I) w
ne1os ¢ ANQ ARA{L) ANE CoOMPLETELY NETEPMINED *
0104 bk nd ke a R AR kAN ARk Ak kb RN AR Rk
wolo7 1IF (IN(LT,1) GO 10 270

goinb Chm AR A A AN AR RN R AR AR AR R b ANk R AR A AR AR AN AR AR RN
aniye C TF SILT A%MD S4du FHOSTUN (UFPUSITIUOY) ARE WITALH =
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00110
00514
nojie
on1lld
oul1d
0011%
Go)ta
0wl17
HIARY
nalg
ani2n
oniay
00122
ong2%
00124
au2s
nolese
00127
onize
001e9
ehi3o
np13l
00112
rn13d
o1l
0ol ss
00136
no1dy
JO1YH
001349
fo1gn
ooty
00142
noyyy
noliay
aulus
Lul4s
nolyy
TLIGL
oyla7
LU LT
LUERD!
rets2
00153
09154
0G155
00 {%a
0ois57?
nn158
00159
U060
tuinld
noing
RN ]
SuloLy
quley

C THE SAME LAYER ,,, ALEFT{2), AND ARAD(Z2) ARE L]

C COMPLETELY DETENHIHNED 4.4 &

C UTHERWI®E INCLUUE ADUTITIONAL LAYERS L]

XA R AR AR R AR AN AR AR AR AR AN RN A AR RARANE AR AR SRR A R AR
IFCINLGY, IP)

o IPF ® 1P &y
IF (IPP,EG,0) IFP 8 1

« DO (ITmIPP,IN)
e o« NB W NBED » 1T
s o KND ® {1,0=POR)/(AB(NB,Y1)/DENSCIIB(NB,2)/DENS(RY+
1y o B{NO, 1) 7DENS(I))
. . PELAXNTEANURADIVAB(NS, 2}
« w ALEFT(2)mALEFT(2) ¢+ QELXNT
v « AHAUCIYMARAD{Z) + DELXNTRE(NE;S)
L] !ODFIN
eveFIY
CARm A AN RN AR AR AR AR RN A AR AR A AR AN AR Rk AN AR RAN
o IF CLAY AND SaAND ERUSIUH (DEPDBITION) ARE WITHIN *
o THE SAME LAYER ,,, ALEFT(3) AND ARAD{3) ARE ®
c COMPLETELY DETERMINED, .., *
C OTHERWIBE JHCLUDE ADUITIOHAL LAYEHA '3
CAAR TR AN RN AN AR AR R RS R AR AAANARR R R AR AR AR N ARR AR
IF(IN,GT, IQ)

. IPa m 18 % 1
IF (I1G9,EQ,0) IRNQ = §

e DU CITmInQ,In)

- » NB o NBRED = lT

o o XND E (1,0aPUR)/(A(NB,1)/VUENB(LI4+B(NB,2)/UENBC2)+

e & B(HB, 3} /LENS{K)) ’

s+ o DELXKTERXNDMHDIVRB{N9,3)

e o« ALEFT(3) ® ALEFT(3) + DELXNT

« w» ARAD(I) ® ARAD[3) ¢ DELXNTRB{NA,S)

- OUIFIN

eeeFIN
CrAR N AR AR AR RN AR RAA R ARAR AN R AR NN R A AR R AN AN EANR
C ESTABLISH THE B8 HATRIX VALUEB FOR THE NEWLY CAEATED #
C GLED ELEHENTS *

Cttkt*tttitl*itittttttiitttiiﬁttiittttitnttllﬁ*!tlt!ttt*ttilt
efu CUNTINUE
Bl = ALEFT(1} ¢ ALEFTL2) + ALEFT(3)
A4 3 [ALEFT(I}/DENS(1) & ALEFT(2)/DENS(R) « ALEFT(3)}/
] DEMYC3))/{1,0 = PUR)
Iv » XH/BDLY
REMALIN mxH =« [h=HD]LY
IF{REMATH,LGT ,ZEHOY [w wIW 1
HHED SNHEU & [n = |
IF (1IN, LT1,0) NBtD eNREUw]
HHED] ™ NOED 4+ |}
MUED2 ® NHED 4 Iw
D (pxmy, 8}
o H2ULIK) ®m ALEFT(1X) /81
« F2(IX43) w 0,0
- TF(H2(IXY,GT,TEKD) RE(TX+3} = ARAD(IX)}/ALEFT(]IX)
anuf [N
D1l (IYRUHED) ¢HBEDRZ)
« P O(1XmiLH)
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001ab e » BLIY,IX}. ® BR(IX)

00167 e wgsFIN

no16s sseFIN

0069 RAED W NHER & IH

onito XYS80() = REMAIN

oulTt 1F (REMaIN LE,ZJERO) XY3U ® BPLY
00172 BED ® (NHED=]1) & RPIY + XY8P
1617 TF {MBED 0T, MAXLEY)

00174 « HRITE(6,200) wWoED

0n17Ys 200 o FORYATC2X,'0EPDAITION EXCEEDS PERHMISUIBLE RED DEPTH IN BEDHET!,/,
0017hA 1. SYXe'UHEDEY,1%)

oryry « FERKHOR & _TRUE,
06178 wooF M

00179 L

pOIRO KETURN

00181 EnD

(FLECS VEMSION 22,4b6)
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009491

66002

Q0003
40044
go00s
894006
oCaot
00008
ooo09
90010
ooty
g2
nonil
auniq
geQLy
QaQ1%
90017
0001R
40019
ogoRO
neo2i
90922
nonds
00024
pe02s
00074
gao2?
00qg8
0Qoe9
vo0n3gQ
00031
#0032
00033
vun sy
on03s
000l
Y003y
noose
000389
ooQun
o004}
o042
oRpoUy
0ORGY
1045
0Gade
wpoa?
ongah
00049
onosy
g005]
pens
Q0u53

o T AR

BUBROUUTINE COLBY(ALEX, C, DELZ, 0S50, HRAD, NELEM, PTOT,
1 TeMpr, yoL, @31, FERRDR)

THI8 SUBRNUTINE USES COLSY'S METHODD TO CALCULATE THE CAPACIYY OF
THE FLO® 1D TRANSPORT 8aND,

INPYT PARAMETERS)
ALEW = BEGHENT LENGTH

¢ = NODAL VALUEY OF CONCENTRATION
DELZ = BTANDARD ELEMENT THICKNESSH

v5gd =« MEQILAN BED AEQIMENT DIAMETER (M)
HNAD = HYDRAULIC RADJUS

NELEH o WUMHER OF VERTICAL ELEMENTB

Garav w TOTAL FLOX NITHIN THE SEGHMENT
TEMPR « WATER TEMPERATURE

v = AVERAGE VELOCITY

yoL = YULUME

MITPUT PARAMETERS)
Gyi w TOTAL SAND THANSPORT
FERHOR = FATAL ERHOR FLAG (L%}

CALLED ©8Y1 34ND

THE COLBY METHOD HAS TME FOULLONWING UNITS AND APPLICABLE RANGES DF
VARLIABLES,
‘VER‘GE VELUCITY...|||.|.|.ng......l'Pa....l...ji.lo 'P;
HYDR‘ULIC RlDIUB,,..........,FHHlU...FT..........!-‘UD FY
#ATER BURFACE mIDTH, qapeteneecoesrrsFlonunnsnssns
MEDIAN BED MATEATAL BIZE..rseDB%0, cn o™ yosensonaslslnd,B MM
TEMPERATURE , yaveranernnnsnnys TPPR. .4 OE@ Fyyuya,ed32=100 DEG,
FINE SEDIMENT COMCENTRATION,,FSL,asssMG/LITER, ¢,402280000 PPM
TOTAL BEDIMENT LOAG, ssunonsseGBlasssaTON, uupnnons

OO NN OO onNnNDeOomab nn

INCLUDE ‘BYIELMBIZ,PHR!

C
LOGICALA] FERROR
DIMENSION C(HIELEH.hlICUH).CF(S)'DF(lﬁ):DG(QJ.DP(lIJ-DSUG(GJ.
1 E15,10), GU4,8,8), L11(2), JI{2), ﬂKlall PUi1), TLT,44),
Z TEHP(TY, YG(B), X(2,23, XA(2), ACT(2), lFithJa
3 XG(#)s XT(2,23s XNC2)y ¥Y[2)y 22123)
c

UATA G L, L), 0 {2e el 1),008,1,1)/7),0, 0,30, 0,08, 0,00/
DATA 0(1.2,1),0(2.2,!Jthl,z,l).Gtﬂ,!;lll!.ﬂﬂ: 3050! 2,30, 2,00/
ATA G(l'!'!)fctzfsfi)l6(3'3f1)!0{“J3Jl)’stqof Yo0y 10,0, 20,0/
DATA BULy8,1),602,8,1),G(3,8,1),6(8,4,13711,0, 2&,0¢ 90,0,150.,0/
UATA GO, 5, 9),6102,9,00,0(3,5,1),6(4,5,13717,, 49,2 130,, 500,/
DAYA GUL,0,1),Gl2,0,1),0i3,5,1),Gt48,0,4)729,, 101,y 400,, }350,/
DATA GCV,T,13.602,7¢d)e(3,To1)aGta,Tel) U4, ,100,,T00,,2%00,/
OATA b(l,ﬁ,l},GlZ.B.1).G(!,B,lJ;GtﬂgﬁoIJIGD-JEEU.cIOOquﬂﬂuoof
PATA GAL,1,2)e6(R:1,2396(3,1,2),504,1,2370,38, 0,06, 0,0, 0,0/
DATA GE1,2,2),0G02,2:2),G(3,2,2)006(0,2,2)71,60, 1,20, Uub65, 0,107
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00USH
0n055
0uase
ooasT
53098
HIDEE ]
Jude0
N0Nb}
gioneg
auon3
a0dsd
M0N0 HS
1JQba
ouab?
GuonA
00069
00070
gooTt
Nou?2
00978
ovoTH
oan7s
0NnNTh
QoaTy
auoTH
0097y
L1 2131 3: 1)
ungal
GugA2
0008}
030a4
Uids
00086
nnont
eineAa
00083
00090
onn9i
0dp32
00094
40094
Qoags
00u9e
00097
Quo9s
30899
80100
00101
ouvio
1n1q3
00104
0ol ns
quing
our0T
TR 1Y)
auind

DATA
DATA
DATA
DATA
DATA
DATA
UATA
DATA
NDATA
OATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
LATA
DATA
DATA
DATA
UATA
DATA
OATA
OATA
DATA
DATA
DATA
DATA,
DATA
DATA
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CTOPRCI=FACI+CIXFACD

NTUPBNIaFACL+WIARFALR

MBATR{EL TP=ELTOPI&{CInnI/F +EINnTOP /b, ¢CTOPENI/ S,
tCTOPenTOP /3,

MBSTE(ELTOPaELET ) (CTOPANTOR /3, +LTOPAN]/S,
$CInnTOP/6,4C1RnT/S,)

IFIK LNE, 1)

s GINCI{NELMTIP,%X:})

« GIRCINELHMTP#I,K¢})

o GTOPBGIaFACI+BIaFACD

o PHRATE(ELTP=ELTOPY#( 250 (WIALJaGJeNTOPACTOP#GTOP)
. +CONA{NTOPRCIAGJ+NINCTOPGI#WIRCIRGTOP

. HIOPACTOP2BI+ATOPRLISGTOP+WIACTOPRETOP))
s PHSBYW(ELTOP=ELHTIN[, 258 (NTOPRCTOPXGTOP+NIACING])
- +CONK(HIRCTOPRGTOPHNTOPCIRGTOP+WTOP*CTOPAG]
. $HTOPRC 4G 4w ACTOPRG 4wl CI2GTOFR)}

suafF 1IN

INDICHNELMIP=NELMBT

CHASSEUY,

PMABSED,

IF{INDIC ELQ, 0)
« CHAHBmMSBT=MBRB

IF(K, NE, T7) PHASSEPHABT=PHIDH
eafFIN
F{INDIC ,GE, 1)

CHANAeMABT+HEAB

IF(K ,NE, 1) PMASSuPMNBT4PMIAB
eoFIN
F{INUIC ,GE, 2)

DO(JINMNELHMET41, HELMTFwi)

» CIsC(J,%)
CJmC{J+LeK)
RImAREA(J)*BLEN
WJMAREA(J¢ 1) ABLEN
CHABSEUMASS¢DELEVA(CTaR] /B, ¢CJANTIZ b0, ¢LIONI/ b +CInNT/Y,)
IF(r ,NE, 7)
. BIIC(J.K+3]
GJUC( el Ked)

LI I T S L B B A ]

s+ PHASIEPHMASS+DELEVHL 230 (WINCI*GLenTRCING )¢
. CONNCENTACInBIamIaCinGlemdar InGie”
. WIACInGIenIaCIAGI¢HIRCINGI))
weoFIN '
ooofl"
OODFIN

THAGS(KYMTHASS(K)+CMABIALEN
TF(RK (KE, T) THASS(KeIInTHASR(X+I)+PNATESALEN

DETERHNIME CELL CENTEHED VALUES

CELCTH{T,%)nCHASB/XSAREA{])
JF(R GNE, 7) CELCTR{L,K43)mPMASS/XBAREA(]L]

DEVELOP NODAL VALUES OF CONCENTRATIDM

AHERTT JEO, 1)
o WHEN(K (LE, 3
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on1tg

c . e

ng 111 c « s = NOTEL CHASH IN XG/H

wot12 ¢ - e e

a1y « s« « GOEF=Y,

RNy e s » MIWVIET(KINAMEA())/(ANIDC)IRALEN)

98118 s « o LEIWDFZ(X)

nultle e ¢ o CHODE(L,X)W(Z2, #CHASD/XIAREA() y»COEFRDELT L) (2, »DELZHNIED)
vty e« 2 2« CNODE(2,M)n2 ACHABB/XBAREAC]I=CNAOE(],X)
no118 e & o ENODE(I,K33)m(2,%PMASB/NSAREA(])=CDENFRDELT/ER) /(2o n8aDELL/ET]
e e s » CNODE(Z,K¢3)u2 aPHABS/XIAREA(TI}=CNODE(1,¥K+3)
00120 v s wsafFlH

00124 » o« ELSE

pgy22 v + » CNODE(),%)@CHASS/XSAREA(Y)

o0n123 + » s+ CNODE(2,K)RCNODE{L,X)

0124 e = aeqfIN

0042s e weaFIN

60126 . ELSE

940127 e o CHODECI+1,%)32,%CHADS/XSAREA{I}=CNODELT,N)
nn12a « o IF(K ,LE, 3)CNODE{I+1,K¢3)w3 #PHABY/XSANEA(L 1 uCNODE(], 43}
on129 e sesFIN’

a01%0 ¢ .

aetst ¢ » OVERWRITE AOTTAM ELEMENTAL WODE INFORMATION

00132 ¢ .

(TSR £ ] + MSAHEHIAT

6013a . MaRBm43yT

00135 « ELTOPRELYOP+VELZ

001X e« MNELMBTIBNELHIP

ne137 « IF(X ,NE, 7)

00188 « ». PHIABDPHMBAY

(NER L) « o PH3BARPHAHT

anlup «  eseaFIN

o141l saeFIN

00142 REYUKN

oujal END

[FLLCH VERSIUN Z2,44)

Laiadeinde l b L Lol Bl L b D L L L L P e P e Dy Y]

B.17



(FLELS VERSIDN 22,40) tTeJUtaR? 1510120 PAGE 00001}
L L LD LR L LT L L EL YL L LY DL L L L LY
noong SUSRQUTINE COmBIM, 8, Z, R)
angoa c
o090} ¢ THIS SURROUTINE MULTYIPLIES THE UNBYMMETRIC BAMD MATRIX (B)
0onoy 4 HY THE WnOW LOAD VECTOHR «I> AND AQUS THE REBULT TO «R>»,
nngns ¢
JTINRHEY C CALLED RY TRANSFP,
to997 C
39048 FHCLUDE *PELB]7.PRu?
40097 L
w019 HREALA® R,H,Y
09401} C
apd12 DIMENSION B(MXELE™, ¥}, R(MXELEM), Y(HXELEM), Z(MXELEM)
n0013 C
Qultiy HOL)aRUEI#3(1,2)22(1)+8(1,3)n2(2)
0Go1% ACAJOA(M)*I (M LINT(MmltB( My 230 (M)
Jdnte DI S FYLLEN]
uaoL? o YU1ImS{L, 12 a2(T=0)48 {1, 2)%T(13¢3{1,3)01(2¢])
gopte s REIIMALII+YL(L)
000!9 .!.’IH
Heogo RETURN
9002 EHND

(FLECS YERSIUN 22,4n)
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quani
goQoe
noeny
angnyg
noo0os
Qo0s
gopn?
nppan
oy
goalag
oGy
pnnye
nuall
gaotu
fon1sS
toale
osoaly
yauta
U0l
nehngn
Unoat
fnG2e
Q0g23
poo2y
nongs
AN e
nougy
Dooen
aa02y
nooso
[(RUITR S
nne3e
[T K ]

A A o O e o B A ey

SURRUUTINE DIAU(ECHNZ, ECHDY, ECHD4, ECHDY, ECHUe, ELRDT,
] ECHuB, ECHONY, ECHOL10, IBEG, JBEG, SAVECH)
LUGICALw») ECHD2, ECHD3, ECHD4, ECHODS, ECHI&, ECHOD7, ECHUA,

1 ECt09, ECHOLO, B4VECH, #RTSEG
UTHMENAION JREG(S), SAVECH{IN)
ECH2n FALSE,

ECHN3a  FALSE,

LCHG 4, FALBE,

tCunsm FALSE,

ECH{OnE FALSE,

ECHOTRIAVECHIH)

EChHuam FALSE,

ECHUSw FALRE,

ECHNL1Ow FaLRE,

HRTSEGN FALSE,
AVEN(JSEG(]),EV.0) vRTSEGm, TRUE,
ELSE

« D0 (J=},5)

« IJFIJSEG(J),EN,ISEG) WRTBEGH,TRUE,
sasFIN

FIN

(HRTSEG)

ECHU2aBAVECH(L)
ECHUSRSAVECK(2)
ECHUSESAVECH(Y)
ECHUSHBAVECHIY)
ELHUBBSAVECH(G)
ECHUBNBAVECH(T)
ECHUTBIAVLCHLA)
ECHUIQmIAVECH(Y)

vonFIn

KETUHMN

gD

e

* % 8 3 w &' R m e Ao

(FLECS VERSION 22,48)
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(FLECS YEHSIDN 22,4b) AR LNITLLLF 15100128 PAGE QOO0

ol g o A o g AR Oy R o A A D e T s B

unool SURROGUTINE OIMDATEALEM, AREA, BD1V, BED, DLISAV, ECHO, ELEY,
ouvog i HLUEHR, IBEG, NBED, HELEmM, NUMERR, PELEY,
unog3 2 ROR, RIVER, XY3U, EL)

#3004 C

noogs o THIS ROUTINE 18 REBPHNSIBLE FOR READING AND PROCESBING THE DATA
LTI c DESCHIKING THE SEGHNENT DIMENSIDNS AND AREAS

Baon? [

60004 t FORMAL PANAMETERSt

oLRDI v ALEN w JEGMENT LENGTH

00014 c AHEA « SEGMENT AREA

Doo1Y c apIv = STANDAKD BED THICKHESS

weeie c BEC = INITIAL BED THICKNESY

200413 [J DLZIAY = 3TAKDARD ELEMENT THICKHESS

gnoie ¢ ECHU = LINE PRINTER ECHO OPTIOW CONTROL YARIABLE CLei)
guni1s C EL o ELEVATIOND ABOVE THE HED CORRESPUNDING T0 YHE BEGHENTY AREAS
gugle c ELEY e ELEYATIUN QF THE BEGMENT

00017 C HLDERR w» WOLDING ARRAY FQR ERRQR NUMBER® (BYTE)

Ga0 1A C 139G = CURRENT SEGHENT NUMBER

Q0919 C NBED = NUMBER (F BED LAYERS

0029 ¢ NELEHM = NUHRER OF VEATICAL ELEMENTS

oongt [ NMERR » NUMBER OF INPUT ERRORS DETECYED

pop22 [ PELEV = JPITHEAM ELEVATION OF SEGHENT NUMBER }

00023 c PrOR = PORIBITY

00024 c RIVER e 9HEAR STRESS COMPUTATION CONTROL YARIABLE

6o02s ¢ X¥YBN = THICKNESS DF THE TOP BED LAYER

annes C

aouey c CALLED NBY: SERATRA

0002A c CiLLSt PUTERR

406027 C

NRUIUE IH JMCLUOCE TELMSIZ,PH4!

09031 C

poo32 BYTE HLNERA(iQN)

nooss C

00034 LAGICAL*] ECHO,RIVER

R 1 L

00036 DIMENSION AREA(MKELEMY, ELIMXELEM)

00037 L

H003A [ CARD lyunneeuss«BEGHENT DIMENIINNS

00039 c

vwa0da c Cole 1% 5, NELEY,.uqasNUHRER DF VERTIC&L ELEMENTS

ooout t 610 ¢ aMAED . 40y o s HUMGER OF HED LAYERY®

00g42 c 112D, DL784Y, ., 3TANDARD ELECENT THICKNESS (METERS)
00043 [ 2130, ,.R01V¥, 0 uayee ITANDARD BED LAYER THICKNEDB

unoL4 C 31=00,,,UED,, .55+ INITIAL REQ THICKNE®Y (METERS)

009u5 o UEn50, o ALEN, s a4 1 4 LENGTH DF THE SEGHENT (HETERS)

Q004s c SImb0, o ELEY, ooy e o ELEVATION OF THE SEGLMENT (METERS)
0UNuT C 61270, .PUN s ussee PURDSTITY

BOCAN C Ti900 ., 4PELEY s 4o o UPSTHREAN ELEVATIUN OF 3EGMENT 1 DNLY
gnnad C R0, 0pSHEAR STRESY COAMUTED USING YELOCIly
pigHN [« UTAIRTHUTIUN AND HED ROUGHHESS
GU051 C (RESERVULR)

noo0sS2 C 0 0)8HEAR STRESS COMPUTED UBING BUTTUM
00054 t SLOUP, HYORAULIC “AnJUS ANU SPECIFIC

B.20



(FLECS VERIIUN 22,44) 1T JUHuR 15005128  PAGE 004Q02

00034 f WEIGHT OF WATER (FREEL FLONING
0005% [ HIYEHR)

nooke C

20057 WHEN (I8EQ E4, 1)

0H05s o READU1,1) NELEM NBED,DLZYAY,HDIV,RED, ALEN,ELEY,POR,PELEY
VOnS? « HHEM (PELEY LEu, U,0) RIVER w FALBE,

00060 » ELSE RIVER m ,TRUE,

00nbY L

a00H2 ELAE

ungsl . REAN{1,11) NELEM,NBED,DLZBAY,HDIV,HED, ALEN,ELEV,PUR,RIVER
L TIY Y eaaF [N

000a6% c

00068 c ek XYS0 =~ THICKNESY OF TWF TOP BED LAYER

000AaT c

N006A NYIN W HELD » (HHEDR=1) & BHD{Y

00089 IF (ECHD)

goaTH e« HRITE(H,%) ]SEG

aynTt o MHITE(&,2) NELEH,NHED,DL28AY,BDIV, BED, ALEN,ELEY,PUR,XYSD
snoord « IF (IBEG JEQ, 1)

000T) s« w MRITE(B,H) PELEV

oOnTY « s AHEN (PELEY ,Ed, 0,0) ARITE{D,17)

0007% « s ELBE WRITE(6,8)

000ts « wseoFIN

eon?y susFIN

NOHTA C

00079 IF (NELEM LT, 0 ,0R, NELEM#+] ,GT, MXELEN)

NOORG e WRITE(D,100)HELEM,HXELEH

auosd 100 « FORMAT(SX'FROM LIMDAT) HELEM®? 31 MRELEMEILY)
nagee c .

aooag « CALL PUTERR(13,NUNERR,HLDERR)

FULLY) oth’N

o0Qas IF (NHED ,LE, 0) CALL PUTERA(S, NUMERR,NLDERR)

voNAs IF ¢(NOED .GT, MWAXLEY) CALL PUTERR{3,NUMERR,HLDEHR)
onoar IF (ULZBAY [LF, 0,0) CALL PUTERR(T,NUMERR, HLDERK)
BOBAR IF (80ly LLE, 0.,4) CALL PUTERR({A,HUMERR,HLDERR)

a00A9 IF (EbD ,RT, HBEQ«LOIY ,O0R, BED ,LE, (NBED=f)#BD]IV)
00090 . CALL PUTERR(9,hUHERR, HLOEKA)

noeel eunF M

00092 BF CALEN LtE, 0,0) CALL PUTERR{1U,NUMRERH ,HLDERR)
00493 IF (ELEV ,LE, 0.0) CALL PUTERR{11,NUAERR,NLDERH)
009y IF (POR ,6T, 1,0) CALL PUTERR{12,NUrRERR,HLOERR)

00095 c

Q0098 [ CARD 2eposnsensehREM UF EACH ELEMENT

00097 C

appoa CrP s kAR AR R AR R AR RAR AR AR ER R ARARRR SR A NA RN A ARG ARAAN R AR
00099 L a/y/81

onigo C

00501 < mANNING |

guilog < A HONIERD BURFACE AREA I8 REQUIREN FOR THE

nojol |4 CHAtHEL BOFYON,

ouloa c

on10% AUt R A A AR NAR KR AN AR AR AP A AR AR R P AR AR AR AR AP AR
onioe Un (1ml;HEELE™)

onjo? « AMREA(I)mD.0

dnjon » ELUIYEO,Q

onlod sasFIN

B.21
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00110 READ(1s9) NAREA, YPAREA, DELEY

00111 ®KHEN {NAREA ,Eu, 0)

60112 . ELEmD,

001} « DOUIml MYELEM)

00114 e « AREA[I)JEYPAREA

00415 ¢« » EL{LI)mELE

oDk s » ELERE{E+0ELE¥

onty e snsFIH

eoLyn snafFIH

aoltl9 ELSE

00iZ0 e HEAD {1,3) {AREAU{]); 1m},NAREA}

o012t « READC1,3) (EL(I); Im1,NAREA)

volge « IF (NAREA, LT HMXELEH)

anl2d s s VU L] ®m MAREA4], MAELEM)

00y « o « MAEA{I) @ YPAREA

00128 « ¢ » ELCI) ® EL{I=]) & DELEV

UDiZh s« «2,FIN

pu127 e wasFIN

onjdy seaFIN

o129 IF(ECHO)

ay30 o WRITE(®,84) (I, AREA(L), Ix1,HXELEM)

on13) s HRITECH,103(1,EL (L), w1, MXELEM)

G132 ac.FlN

0013y

00134 RETURN

VE R S

00136 1 FORMAT(2I%,TF10,0)

060137 2 FOARMATCIHO, 130,15, %, , NUMARER OF VERTICAL FLEMENTE'/
00138 T 1UxelSs?,,MUHBER OF BED LAYERE'/

nnysy 2 VA IPE12,%: "4, 3TANDARD ELEMENT THICKNEZS (METERS)!V/
00140 3 T IPE12,5,',.,3TANUARD BED LAYER THICKNESS (METERS) !/
noidy U TXKpIPEV@Np s INITIAL HED THICKMNESS (METERS)'/
oolug 5 TXpIPE1Z2.9:% s LENGYH DF THE BEGHENT (METERB)'/
00143 O TN IPE1Z,9s ea(BEGHENT ELEYATION (METER3)'/

oolak ? T APEL2,5¢" s JFURDIITY I/

Jias A TA,IPEL2,5; " va e THICKHESS (F THE TUP BED LAYER (CALCULATED)!)

nolyé 3 FORHAT(BF10,0)

nuia? a FORMAT (110, 58%, "ELEMENT AREAN' 72(27X,5(13,1PEL12,5)/7))
00148 5 FORMAT(IHN, 548X, "JNPUT DATA FOR SEGHENT 7,13}

89149 [ FORMAT(TAy IPEL12.Ss " 4o« UPSTREAHM ELEVATIUN (METERS)')

ng1sn 7 FURMAN{I9X, ", SHEAR STRESS YALUES CUMPUTED USING METHOOY
poiLst 1 ' FOR RESERVUTHY)

utse 8 FORMAT (190, ", SHEAR JTRESS VALIIES COMPUTED USING METHUO?
00153 1 ' FOR FREE FLOYING RIYERSH)

001%4 9 FORMAT (IS, TF10,0}

03159 ] FOR*AT(1THU,SB%, PHODAL ELEVATIONSt/4(27%,5(13,1PEL2,527))
0n1Sh i1 FORMATC2IG,6F10,.0,L5)

on1s7 C

001%8 ENU

(FLECS YERSIDH 22,4m)
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00001
9ego2
pooos
quipy
Unons
ghoné
aouoy
a44a08
00009
ovdion
too11
egnle
oouid
Nontyg
2ou1s
06918
agoety
00038
yoole
00020
rogel
nooee
quo23
00924
nroegs
0uQ2ée
ana2y
GOUAR
ang23
0050
00031
L T
ounNg3
GG §d
VR T
00034
QUOXY
aeald
IR
UEIE1R: R4
PITE'S]
fuong
Juony
gnoud
RN
0004k
QuyT
onoun
Jauae
auHsn
40951
GuDS2
neoss

LA LA LERERLELAL LA TR I LI ELEL LR Y L)y}

SUBRUUTINE OISULY(ABAK, W, HDIV, €, CCIN, COLD, UECAY, DELI,
DELTD, DENS, DTAM, I, KAY1, RAYZ,
HELEM, NEED, PCUEF, PO, WHIM, J4HOUT, O¥, B0R8x, ALFA,
PrEVA, VELI, VELZ, BETA}, BETAZ2,
LEPD, SCJOUR, HEDSD, XYBHO, AWEA, DBONB, DLODC)

[T L PR

THIS SUBROUTINE CALCULATES CUEFFICIENTS OF CONVECTIVE, DECAY
AND BOURCE/SINK TERNY OF UDISSCGLYED POLLUTANT CONYECTION=DIFFUSION
ENUATION

IMPUT PARAMETERSS
ABAR = AVERAGE AREA

AREA  » VERTICAL PRUJECTIUN 4REAS (M2)
] » HEQ CONCEMTHATIONS

AUy » STANQARD BED LAYER THICANESS
C = NOGAL CONMCENTRATIDN

CCIN e CONCENTRATION. UF INFLOW

CoLp » CELL=CENTERED CONCENTRATIUM
DECAY o« DECAY VALUES

VELTU « TIME STER [N DAYS

PENS e CUENSITY
NDEFY  » DEPOSITION RATE (KG{PC)}/HM2/0AV)
DIAM o PAHTICLE DIAMETERS
WELZ = THICKNESS OF THE ELEMENT
1 = ELEVMENT IMUEX
KAY{ = LIGHY EXTINCTION COEFFICIENT OF WATER
KAY2  w LIGHT EXTINCTION COEFFICIENT OF S8USPENDED
BELIRENT IN AATER
NELEM = NUMHER OF VYERTICAL ELEMENTS

FCOEP = {BT TERW UF THE PHOTOLYSIS RATE EUUATIUN, COMWPUTED
IN SUGROUTINE PHOINP,

PR - PONDSITY

WHIN e [HFLUN DISCHARGE

WHOUT = QUTFLOW OISCHAKGE

ay w YERTICAL DISCHARGE
SCOUR = SCUUAR RATE (XGLPC)}/M2/7DAY)
SURMK  « ADSOKDTION ON BEDIMENT
LRORE = DERURPTLION FRADM SEDIMEMY
XYSU « TOF HEN LAYER THICKNESS
JNTPUT PARAHE [ERS]
ALF A = DECAY TERM
HEDSD = SCimIf UR DEPUSTTION OF AQSORPED CONTAMINANT
(PC/MZ2/DAY) WHEN NOD SCOUR IS TARING FLACE
RET A = SULRCE OR BINK TERH
HETAL = INFLUENT SUURCE YEHM FOR I=TH NODE
HETAZ = INFLUEMT SOUHACE TERM FUR T+1 TH HUDE
YEL1 = FIRIT COHVYECTIVE TERAH
VeELZ o FECOND CONYECTIVE TER

CALLED HY THA4SP,

MO0y OoOOOoOnN eSO OO0 NOE OO OO0 e 00 Moo

INCILUDE 'ELMEIZ pPRM!

L)
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pOOSy
0005%
G054
guusy
Q0N58
00059
onoad
[Ty
00042
000bY
000Usa
0004%
bouvas
qgadey
N00bHE
0ouey
000710
o00T)
00072
anp73
Uoo0Te
nooTS
Q007
ogart
oud78
00079
LIILEY)]
onoat
000R2
0008 s
00084
Bn008s
L LT T
N00AT
0GQ&A
00QA9
00090
30091
00092
0009y
00094
uoo09s
Q0096
noosr
90098
ne99
a0fuo
ool
no102
vuio0ld
ooIng
00i0S
DN Y
onny
no1u8
gutoe

C
c

[a Kl gl [ n]

~ N

oMo o

REAL KAY, KAY],KAY2,INFRAC

DIMENBION ABAR(MXELEM), B{MAXLEV,MAXCON=1), BEOSD(3),

{ COIN(MAELEM, HMAXCON) s COLL (MRELEM, MAXCON), DECAYLS),

2 QHIK{MXELEM), QHUUT(MXELEM), QVIMXELEM), BOQRBX({S),

3 OENS{S), OJaM(3}, CCHXELEM/MAXCON) ;COAR{MIAELEM, HAXCON],
[ DEPO{SH), ACUUR(SL), ARFA(MXELEM}, DSURB(%),

] OLOC(AXELEM, MAXCONY

DATA ZEROJY,0E=30/
CONVECTIVE TERM

Al mEY(I)
YELIwAG/ABARCT)
AQmOY(i+1)
VEL2mAR/ABARCT)
DECAY TERM
THTDK ® 0,0
WHEW (PCOEF ,NE, 0,U0) COHMPUTE=PHOTOLYBIB=RATE=FORCELENENTa]
ELSE PHOTD m 0,0
DO (1J3m1,%) TOTOK m TOVDX ¢ DECAY(IJI)
ALFAHOUT (1) 7 (ABARLI)#DELZ)+TOTOK+PHOTO
1F (] JEQ, NELEM) ALFA » ALFA 4 LECAY(b)

BUUHCE OR JINK TERM
BETAIMOHINCL) / (ABARCEINVELL)R(CCINCE,7)73,¢CCIN(I#1,7)/0,)
BETAZRIHINC{T)}/ CABARCI)MOELTIA(CCINCI 7} 76,4CCINLT4L4T1/1,)
R ANAR RN ANA AR AR AR AR A AR N AR R NN AN R AR AR AR R AR AR AR Ay

[ ]

* WARNING) THE YALUE OF CSAR AHOULD BE UPOATED BY ITERATIVELY -
* BOLYENG FOR € AT THF ADVANCED TIME, AND APPROXIMATING "
. CHAR 48 THE WEW AVERAGE COMCENTRATJUN OVER THE TIME "
. STEP, *
] *
AU A AR R AA R AR AR AN RN A A AR KA R AN YA A RAR A RANR SR YRR A IR AR R D AR ANy

DU (IE = ),NELEH)

o INFRAC & O, S«QHIK(TEIXDELTO/ABARCIE) /DELL

e EXFRAC ® ), ,U=INFRAC

« DO (IC m 1,HAXCON]

» + CBAR(CIE,JC) w CCIN(CIE,IC)SINFHRACH+OLDCU(IE, ECIAEXFRAC
L]

eseFIN
..FIH

ba )= 13)

« JP3 ® I ¢ 3

« IPL ®m ] 41

v JF(CBAHCI,J1.GT 0,0, AND CBANCIPY,J),6T7,0,0)

v « ADQBL m (SUREK{JYASOHER{IPI) 712, w{I  ACBAR(I J)2LBARL),T)

1, . PCHARCI,JIeCBAH(IPL, TH4CBARCLIPL, J)2CBAR(T,7) e
2. . COAR{IPL, JIACHARCLIPL,T)) = SOHBK(JPrI)/6,0(2,0
3¢ o CHAR(CI,JP3) ¢ CBARLIPY,JPY)))
« o« USADY = (UBORBIJIRDSURB(IPII /B2 A (B nCRAR( T, JINCBAR(Y, T}
1. *CBARCI,J)eCOARCIPE, TICCHARLIPY,JI*CRAR(L,T) o
2. . CRAR{IPL,JIACBAR(IPL,;T)) = DOORHIJPI)/Z6 0 (2,4
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0Vl
no$1}
0112
00113
onlia
0o3ls
onile
on11?
0018
8119
00120
pol21
noj22
0n123
0o0icy
0012%
0oi2a
ony27?
outge
00129
on13g
o133
onilyz
00133
00134
04115
ntile
0e1y?
no138
00139
oviad
0otal
00142
volad
00iag
0o145%
oilhg
00447
ootug
¢0149
00150
onysy

ouise
vo193
00154
n0iSS
001506
09157
00§58
UTIRE 1
gvlsn
00161
ovlee

3o » CBARLI,JP3) + CRAR{IPL,JPY) )}
« o« ADDH2 m (SORAK(J)RBNRAK (JP3) /12 4 (CHARCT,J)*COAR(I,T)+
1, CRARCI,JIRCBARCIPL,TI4CRARCIPL,J)nCBAR(L,T)
& » 3, #CHARCIPL,JIRCBAR(IFL1,7})) = BORBA(JPI)/0,n
3, ) lCth(l;JPl) + E.tCB&H(l’I.JPlJ)l
s « DSADZ m (OSUKH(J)ADIORBIJPI) /12, % (COARCE, J)NCBAR(L, )4
1. CRAR(IJISCUARKCIPL s 7)+CBARCIPY,JINCBARCL, )¢
2. 3, ACHAR(IPL, J)MCBARCIPL, 7)) « DAORBLJIPS) /b,
3, . (CBaR(],JP3} ¢ 2.-C!AR(I+I;JPSI))
e o IF(ADPIL,GT 0,0,0H,ADDSY EQ, DBADL)BETALISBETAL=ADDS)
» o« IFCADDBR,GT,0,0,0R,40082,E0,08A02)8ETARnBETAZ=ADDE]Y
o o TFCUBALZ LT,0,0)BETAZNGETAR=03AL2
[ ] lllFl”
C .
OOOFIN
CRa A AR AR A AR A AR R A AN AR R AR AR AR AR AR A R e Rl
c TRAMSFER BETWEE™ DISSDLVED BTREAM CONTAMINANT AND APBORPED *
c BED COUNTAMINANT IS INCLUDED wnENMEYER NO BCOURING UCCURA FOR *
[ A PARTICULAR BEDIMENT SIZE (EG BAND, BILY, OR CLAY) L)
CilItlitltiili‘illtlllittkiiRttIitiﬂ.i.t!titlttti.tiltliittlilliililiil
BklTA = 0,0

IF (1.EN,1)

L]

Tuw & & » & & & " &8 % 4 & & & % = &

Mae

-

DO {Jm1,3) GEUSD(J) ® 0,0

IF (NBED,67,0)

e UD (Je1,®)

NHEN(ICOUR (I} GT,0,0,0R,B8(NBED, ) ,LE.2ERY)

+

. . a BEPID(J)mo 0

¢ o aaeFIN

v o ELBE

e « v RUDJEB(NBED,J)#t].0=POR)#DEND(J}
« s o D mplANQI)

e o « IF(D,GT,XYS0) DmXYBO

e« » » RATE m BORBK(JH+&)a{BORBK(JIn(CDAR(1,7Y+CBARL2,7))/2,
. . » .9[HaEDlJ¢3)). 0 = RHOJ

. . L] GEIA » RETA = RATE /DELZ

s v+ o+ BEDSD{J)Im=RATE

» [ ] l..rlﬂ

L} .'IFI"

swsFIn

FIH

URM

N A T TRy e T A R O W

TO COAPUTEwPHOTOLYBIS=RATE«FORAELEHENT ]

" " ¥ 2 8 % 8 %

AYLGSED = 0,0

PHEN (1 ,E€, NELEH)

o DO (1JIwis3) AVGSED w AVGSED + C(I¢1,IJ1)
eeeFIH

EL3E

o DO CIX®I+1,NELEM4L)

« o DO (TJIwl,3] AVGSED w AVGSED + CCIR,IJL)

* ..lFIH
« AVEIED w AVGEED s (NELEN+1=])
seeFLH

B.25
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Pulel
tdley
0016%
Q0ies
00167
nG1ed
00tih9

KaY = WAY]l 4 ®AY2 * AVGSBED

WHEN (L (EG, NELEM) TERM1 ® 1,0

ELSE TERMI w EXP (wKAY&(NELEM=I)#VELZ)
TERA2 m (1,0 » EXP{=KAYSALELI}) 7/ (KAYWDELL)
PHOTD m PCDEF s TERM] » TERWZ

I..Fl"

END

N e e R W W O R
PROCEDURE CROSJ-REFEHENCE TABLE

00192 COMPUTE®PHOTULYS]IS=RATE=FORELENENT=]
cooa

(FLECS VERSION 22,48)
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[FRVIVE B
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ool
noolA
ago19
ey
nogal
vngpe
ongey
proRY
uyds
yugh
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nop2Aa
00029
anizp
BGodl
ouos?
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No034Y
oonds
Unols
0ya3dy
HUDIRY:)
yuuld9
boovan
Gust
nopag
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U EVUEY]
Laous
nouhe
anoay
Jooun
Daguy
nunsy
fnusi
nya5e
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IzRaEsNaly]

1

SUNRUUTINE EQUPCB(PXSAR, UwID, UEL, XSAREA, NELEM, MELEM,
RATIU, JELP, HEWXS5, FERHOR, DELTA)

THE
THIS 9UBRDUTIVE FINDS CRUSS<SECTIUNAL AHERS AND HEIGHTS WITHIN
UPSTREAM CADBG=SECTIGN WHICH CORHESPONDS TO THE SEGHENT JmMMEDIATELY
RiwiSTREAM

INGLUDE YELUSTZ.PRA?
LOGILAL*) FERADR

DIMENSION PXBAR(MXELEM), UWNIDUHMXELE™), UBL{MXELEM),
NSAREA{MXELER), LELP(M™MXELEM), HEQXS[HXELEM)

FERRORwW FALSE,
Iitay
PASEPXSARLLY
URTreUmiviy}
ELBTHRUEL(])
TEAP X3mD,

DU(INl pNELEM)

AIRRATIO#XSAREA(T)

UNTIL(%S ,LE, ¥x3 0/, [F €U, MELEM]

IPRIP+1

TEHPXGmP X3

UBTMaUWID(IP)

ELRATHBUEL(IP)

PXSRAXS+PXSAR(IP}

ensFIh

IELP(1)n]P

WHEHW (XY _EQ, Px§)

o HEWXI(IINUEL(IP+}]
1F{I EQ NELEM]) HERZS(I)e UFL{IP) ¢ DELTA
ELDTMBUEL(IP+))
URTHaUAID(IP+1)
PX3ap
TEHPXSan

wnF RN

(1%
AR(UKID(IP+1)=UBTH) /(2 ,w(UEL{IP¢1)=ELBTM])

L ]
»
»
[ ]
£
: BRUHTH
4
.
.
»
[ ]
L]
.

* & 8

CexSefEMKLS
WHEN (A LEd, D,) HENXS(I)NC/R¢ELETN
ELSE
o UBIJUACRBARSY WAXC
v LF (RSOdAC LT, 9,} GO TO 2040
o HERXI(LI{SURT({HIRAAC)=0)/2 FA+ELBTM
.l.F!N
URTM2 A (NEIXS(T)=ELBTHY+H
ELNTHmMHEDASC]T)
PYoapPX§aks
TE-PxSah,
enFli

4 % 4% & 3 ®w 4 B 8 8 ¥ ¥ & 4 &4 % B % A B AW S F oW R & B oW_N A
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00050 ...FIN

0005% RETURN

onusd 200 COHTIMUE
Quosy FERROR®, THUE,
000588 WHIFE(E,1)

ou0%e i FORMAT(YOX, 'FATAL ERROR = BAQAAC IN EQUPCH QUARUUTINE 1B « 0')
LD HETURN
0upel ERD

(FLECS VESION 22,am)
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L L L L LR L L LD L P L DL DL L LD bl L

00001 JURRQUT IME EQUPXB(PXBAR, PANID,PDELZ, XOAREA,NELEM,NELEM,
000u2 1 RATID, I1ELP, HEUr8)

guoul c

00004 16CLUNE Y8YIELMSIY PANY

0o00usS C

0oQoe DIHENSION PYSAR(MXELEM), PAID{MXELEM), XBAREA(MXELEM),
00007 1 IELPC(NXELEM), HEQXSIMXELEN)
n00pa C

0000% irsy

oudtyg PxBaPXBAR(1}

000314 WBTHaPRIU(L)

00042 ELBThEU,

vDo13 TEMPX8E),

ougia [

go01s NoO{Iml,NELEM)

0001s o XUNRATIOAUSAHEA(I)

0ueLY UNTIL(XS LE. Px3  UH, [P ,EQ, MELEM)}
0001l « JPuIP+i

poole « TEMPXSEPXS

00020 s WBTMEPRID(]P)

Quo2i s ELHTHaPDELZIA(IP=}1)

oo0ge e PXBEPXZ+PXBAR(IP)

0ong3 +esFIN

oou2y TIELP(])m]p

0002% wWHEN{XS EA, PXB)

00024 HEWXB(I)WPDELZ » [P

N % B ® A AR R F R W N A AR RS

»
gu02? . PXBRO,
o0y28 . TEMPXSRO,
00029 « ELETHRIP&PDELZ
LTV 1] y WBTHEPWID{IP+%)
0003} easFIN
00032 ELBE
00033 v HEGXBLI)®{XS=TEMPXS) /NOTHIELHTH
T . PISmpX8exs$
00035 . TEWPYSmU,
u0036 . ELWTHAHEGXS(I)
V0037 essFlN
pOO3R eosFIN
[ L] RETURN
nnogp END

(FLECS VERSIUN 22 486)
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gaong
noo1o
00011
0npL2
800413
U001y
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Wwoo17
QoA
uoni9
00u2¢0
002!
puoz22
0o023
gongd
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anoze
02027
00028
0pnge
0080
0003}
00032
prold
vy
nonss
nnole
LRk}
Qud3p
ounly
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o004l
Boue2
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00048
pogay
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SUBROUTINE FLCUDE(FHNAME, BASE, NRRTP FTYPE,DEV,VIC]1,UIC2}

C
C THIS ROUTINE BUILNE A FILE SPECIFICATION INTO THE OUTPUT
C PARAME TER FHAME
c
C BASE = FIAST FIVE CHARATERS NF THE FILE MNAYE (BYTE ARRAY)
C NARTP = TIME PLANE HUWDER, THIB BECUMES THE LABT 3 CHARACTERS
t UF THE 9 CHARACTER FILE WNAME {INTEGER}
C FTYPE = THESE 3 CHARACTERS RECOME THE EXTENAION (BYTE ARRAY)
c JEY * DEVICE {HYTE ARMAY)}
A UICY = 187 YIC (HYTE &RRAY)
C UIC2 = 3anp UIC (BYTE AHRRAY)
c
c CALLED HY} SERATRA
C
HYTE FHAHECAY) FIYPE(3},,DEV(I),UICL(}),ULC2(3),COLON,LBRAK,
§ RURAK , PERTUD,CONMA, BLANK, BASE(S)
c
DATA CULDN/Y g/
DATS LBRAKZV LY
DATA REBRAK/Y) Y/
DATA PERIODZt Y/
DATA COMMAgE, 1y
DATA BLANKZY 1y
C
ICaRel
[
¢ axk DETERMINE [F A DEVICE a8 DEEN SPECIFIED AND IF 80 THE NUMHER
C CHARACTERS IN THE SPECIFICATION awe
C
11 1
DO (Ix),8)
o IFC(OEV(1) ,NE, BLANR]) hEN#]
l.lFIN
IF (R LNE, 0}
C « Wit TAANBFER DFVICE SPECTFICATION ana
« Du {Iml,N)
o » FOAME(ICAR)®DEV(])
. . ICARNICARY]
- DIUFIN
C s AAk JNIERT "g® wwa
« FHAME{ICARYSCOQLON
s ICARNICAR®!
...Flr‘
[
t xks HAVE NIC'S NEEN SPECIFIED *&n
7 1
hn (e, 3)
« TFLUICI{1) L YE, MLANK) Nati#l
...Fl”
IF {H LNE, 0)
c -
C + han THNSERT LEFT HRAUKET ww#
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0fn9y FNAME(ICAR)WLBRAK

0ONss « ICAR®MICARSY

004056 C .

onnsy G e *rn TRANSFER 197 ULILC #ux
60054 « DO (Imi,N)

po0S9 e » FHAMEQICARYSYICI(I)
T e« o JCARNMTICAW#]

oubsl s weeFIn

quibe t .

U] C o REx INSEHRT CUMHA wwk
UNOAY x FNAME(ICAR)mCUMMA

nNghsS . TCARMIGCARS

Dilithh c .

DOGAT c s kA% TRANSFER 2ND UICwww
000AA « DO (Iwi,¥)

aaves o o IF {ulCa(l) JNE, BLANK)
n0o7e I} . » FNAHE(ICAR)BUIC2(1)
0unti » s+ o+ ICARMICARY!L

[FEVI N e o« suwefln

GanTy e sseFIM

DROTY [« »

0neo7rs c e Hak INSERT RIGHT BHACKEY saaw
uonté o FNAHE(ICARIBHHRAK

Quo7?? o' ICARBICARS:

ueLTh asaflA

60079 C

anrgYo C s THANIFER 5 CHARACTER HASE FILE NaAME, ASBUME ALL 5 CHARALTER
gnpsay c ARE BEINEG USERD #xk

odgag 0o (1wi,5)

LALE V] o FHARE(ICAR)EHASE(])

nngaq « JCAR®ICARGE!

NDHRS N 1Y

000BG c

0UNAY c wkn CONVEHT TIME PLAKE NUMBER TO ASCII AND INSEART IT INYO FNAmME &»
LY ] C

onanAy HENHRTP

nuan [D1GeNA100N0

00091 FUAMECICAR )R]G4

anyve NIN=IDIGALODD

ouQny INIGeN2LI00D

annay FAAMECICAH#1)mINIG YUY

0oy IS NEe fOlGRLO0

nNoYe IDIGEN/L0

a00%7 FHAmE(ICAH42)xIUIC+HUB

noc9n FNAME(ICAHY 3R (NalULIGHTO)44A
anogy ICARRICARY

uniog C

nnlgt c sk THIFRT PEHTND waa

noing FMAAE CICAR)IWPERT OO

001yl JICARMLC ARG}

nnlnq C

00105 C wds THANSFEW THE 3 CHARACTER FXTENJSTOMN &éw
Culng un (1=, 3}

poiny s FRAME(ICAFIRFTYPECL)
NoL0M o ITCAREICAK+1

0d1u" saoFIN
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outin C

00111 c Ake INBERT MULL CHARACTEN w2
06iy2 FRAMECLCAR) SO

00113 HE TR

a0i1a 3110}

{FLECS vERAION 22,44)

SEYEprSsrEECeRrS s - LY T Y 2]
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FPESYwTHYBREEEESEAYTarleER e AR SRS BT RRRE RS

nooo] BUBROUTINE FDCOUE(FMAME ,AASE ,NARTP, FTYPE,DEY,UICL,0IC2)
60002 €

00003 c THIE ROUTINE YPERATEY FHNAWE INTD & COMPONENTA

NoGOh c

(T TET oL S BASE « 8 CHARACTER BASE FILE NAME {BYTE ARRAY)

[H DT [ NBRTP = JIME PLANE NUMBER THAY I8 THE LAST & CHARACTERS QF THE
00007 C 9 CHARACTER FILE WAME (IMTEGER)

00008 C FTIYPE = FYLF EXTENDION (BYTE ARRAY)

0ogoe VEY = PHICAL DEVICE BPECIFICAYION {BYYE AHRAY)
00010 c JlCl = )BT VIC

Q004 C ulC2 = 2nHp LJC

09012 ¢ ,

00613 €  THE OPTIOMAL PAHAMETERS DEY, UICi, AND UIGZ WILL BE 8€T
gUdlé € TO BLANKE IF NOT PREJENT IN THE DRIQINAL FILE BPECIFICATION,
anois  C

30016 C CALLED BY) STHTUP

nooly C

goul8 BYTE FNANE(ZT) BASE(S)},FTYPE(3),OEV(3) UICI(D),LIC2(Y),
00019 1 LBRAK, RORAK, COMMA, PERIOD,COLON,BLANK

00020 C

voo DATA LERAK/Y{V/

woo22 OATA ABAARI]T/

00023 DATA COMMAfZY, b/

00024 DATA PER[UD/? 0/

0002% DATA GCOLONz*g'/

00026 DATA SLANKSY 1

vipo2t C

Qo028 c ask FILE SPECIFICATIOM HAVE FOUR POSSIGLE FORAME aas
00029 ¢ (1) FILENAME EXT

00030 € (2) SEVIFILENANE EXY

gonyy C (3 UIC1,ULC2)FILEMAME ,EXT

rooy2 C (4) DEYICUICY,UICRIFILENANE EXT

0ne33

onoyy C THE FORM CAM BE DETERMINED BY COUNTING THE FOUUR SPECIAL
0003% C CHARACTERA [ 3} , 3

00D s c

20037 HEo

D00%E uth (Jai,271)

N3G « SELECT (FNABE(I))

oudan s o ACOLON) NwN#l

0004t » » [LBHRAK) HEN#|

00042 « s C(HBRAKY} HEN&l

[PILT T Y e & S(PFEMIDL) NEN4$)

angay » weefINl

anoas esoFIN

0004b 1tinat

onouT Co 1=y, 3

00048 . DEV{I)mB{AdK

90049 « UICLLI)EBL AKX

000%0 e UIC2(I)wBLANK

00051 seaFIN

0052 SLLECT (M)

00053 « 1) DECODE=FNRH]
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oonsy « (2) DPECODE~FURMZ
a6gss » (3) DECODE=FORN]
(VY] N (o) DECODE=FUNMY
ybos? snaFIN
00058 RETURN
0o0QsSe C
LA L L L L LR 4L LIy iy ryT i iyt a2l 1 73]
00069 10 DECODE=FDRM
00081 o DECOUE=FILENAHE=EXTEMIION
nngpe wnefIN
pooKy C
L L L L L L L LTI TT I TR R YT FT Y Y]
00064 TD DECUDE=FORM2
PUDAS » DECODE=DEVICE
(201, + DECODE=FILENAHE=EXTENBION
00067 essFIN
DROBR C
L L L L BT L LA LYl PRIy 2T P Il 21 R R TRy )
000k9 fO DECODE=FORM]Y
26070 « DECODE=UIC
00atl w DECQUE=PILENAMEEXTENBION
Qo072 snofFIN
w0073 C
LA B L L LR L L L LI Ll LY
DDRE] T0 NECUODE=FOR™4
GO07% « DECOUDE=DEYICE
naGTe « VECOOE=YIL
onazy s DECUDE=FILENAME=EXTENSION
NMN0T8 seaFIN
30079 C
Ll LD L L LR L L ALE LI T T LY LTI ERER LT TY T |
00oAn T DECUDE=F ILENAME=EXTENITUN
46041 « DU (Ist,s)
00un2 a o« BASEC(I)SFMAMECICAR)
ponay e o+ ICANBICARSL
qagaa . ...FIH
N00Aas o WHEN [FNAME(ICAR) .NE, PERIDD)
oudné a o ICHARISFNAME(ICAR)
eLO0R7 a w» ICHARZEFNAME(ICAN#1)
GOUHR e o ICAARASFNAME{ICARS )
H10Ke e « ICHARUWFNAME({ICAH+])
a9y e o NERTPR{ICHAR1wUH)#L0004(ICHARR=Ub)R100+(ICHANI=UB) 210+ ]CHARYwLE
N9y C s s KAR SKIP UVER PERIUD wu#
toog2 « o LCARRICAR4S
GOy . o.IFI"'
oR09Y . ELSE
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opiey
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00127y
0ui2s
00129
aniloe
w0t 3y
00132
aGl3s
00134
un13s

o« ICARR]ICARS]

« MHATP=D

wasFIN

no (Im),3)
FIYPE(I)RFNAME{ICAR)
ICARBICAR+}

eoFIN

IN

L)
L]
L
«sF

C

ol Y A A o A A W W

10 DECDODE~QEVICE
. Imi

+ REPEAT WHILE (FHAME({TCAR) LNE, COLON]
e » DEY{IIWFNAME(ILAR}

. L] ICIRIIClHH

e o lmItg

+ weaFIAN

o whx SKIP DYER COLON wan

« ICARBRICAR®Y

aesFIN

C

T BECODE=UIL
akk BKIP OVER LEFT BHATCKET #t#
ICAREICARS L
In}
HEPEAT WHMILE (FNAME({ICAH) ,NE, COMMA)
y UICI{I)mFRAME{ICAR)
« ICARRICAA+]

ICAHAICARS |

In}

REPEAY WHILE (FNAME(ICAR) ,NE, HOHAK)
. UICZCI)aFNAME{ICAR)

« ICAHEICARS1

ktk SAIP OVER KIGHT BRACKET #ns
ICARSICARSY

OIOFIN

EnND

-
L]
[ ]
.
[ ]
a4
C e WAF BKIP OVER COMMA ens
.
L ]
[ ]
L ]
-
[ ]

S A T R
PROCEURE CROS8=HEFERENCE TaABLE

0006RL NECQDE=FQOHMY
000S3

onoby CECNUE=FURME
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DECODE=U]C
60070 000Ts

DECODE=FuUKH3
00055

QECNDE=FUHMA
0uoSe

QECODE=FILENAHE=EXTENOIUN
00061 00Use O00OTL Q0CTY

DECPDE=NEVICE
anoss o0007%
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SUBROUTINE GEYAPC(HBASE BEGSEL,BEGTIM, CHAIN,EXT,DEV,FILNAM,GUIC,
INTBEG, INTTIH,LBYOEG,LBTTIN, TBTEP,UNITR,UUIC)

THISZ ROUTINE 18 RESPUNSIHLE FOR INTERROGATING THE USER TQ LEANN
THE BPECJFICATION HEEDED FOR POST PROCESBING,

FORMAL PARAMETERS

MASE = 3 CHARACTER BASE FILE NAME FOR CHAINED OPERATIDHS

BEGSEG » BEGINNING SEGHENT NUMBER FOR CHAINED OPERATINNA

REGTIM = HEGLMNING TLIME PLANE NUPAER

CHAIN = LUGICAL FLAG FDR CHAIKED DPERATIONS

EX] » BASE FILE MAME EXYENSIDN FOR CHAINEL DPERATIONS

ODEY = BASE FILE NAME DEVICE FUR CHAINED OPERAYJIONS

FILNAH » FILE BPECIFICATION FUR UMCHMAINED PROCEASING

GUIC = GROUP UIC FOR CHAINED PHOCESSING

INYSEG = BEGMENT INTEAVYAL FNR CHAINED PROCESSING

INTTIM = TIME PLANE INTERVAL

LETREG = ENDING BEGMENT NUHBER FOR CHAINED PROCEBBING

TSTEP = TIwE STEP SITE

UNITS = MNEMONICSH FOR CONCENTRATIOHN OF CONTAMINANTY ATTACHED TO
SEDIHENTE (PC OR K&)

UUEC = UBER UIC FOR CHAINED PROCEBBING

CALLED BY HPPH
CALLS FDCOLE

BYTE ANBAER,YES,FILNAN(I0),BABECS), ENT(3),DEV(3),GUIL(I),UUIC(S)

IMTEGER=Z UNIT8,BEGSEG
INTEGER®4 BECTIM,L8TTIM

LOGICALA] CHaAIN
DATA YES/ 1y,
MRITECL 1)

HEAD (1,19 ANSWER

WHEN (ANI#ER,EW.YES)
CHAIN =»_TRUE,

o« MWRITE(L,X%}

e READ{i,19)FILNAH

s LCALL FDCODE(FILIWNAM,BABE, JSEG,EXY,DEY,EUIC,WIC)
«» HRITE(L1,;2)

s READ(1,9)BEGSEG

+ ARITEC1,4)

s PREAD(],S)LBTSESL

o WRITE(L,7)

o READ(1,5)INTYEG

+ MHSEGW({LITIEG=HEGHREG}/INTSEGH)
ensFIN

ELSF

. HSEGRY

« CHAINE FaL3E,
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ouoSy
Q005%
40458
anes?
00058
00089
000860
hOETY |
00062
nogs}
009Qh4y
0noes
URITE:YY
UgoeT
DOOKE
00OARY
noato
pooTl
ono72
opoTy
o0uTY
aoars
00076
ooy}
vpoTa
oun79
000480
gnpet
pooB
0pvs}
Qoony
go0as
QT oRG
ouoay
UNNRA
QuOAg
LTIV
99091
00092
noos3
onpeg
ounag
00094
pIegy
DUNYY

-

LN e

. WRITE(1,9)
o READC§,2} 9CHR, (FILNAMCI}, In1,NCHR)
» FILNAMCNCHH$1) = 0

. INTSEGE|

l.lFIN

WAITEC(L,10)

REAUCY ) 31IREGTIH

AHLITE{1,12)

READCI,11)LBTY]N

WRITEC(L+1 1)

READCE P L1 INTTIN

NTIM m (L STTIH=BEGTIMY/INTTIM 4 §

WRITEL1,4T)
HEAD(L,18) TATEP
wRITE{1,15)
READC],16) UNITS

WAITE(1.+8) NSEG
NRITE({S414) NTIN

RETURN

FORMAT(/710%, taxihanns BERATRA POMT PRUCEIDING eandhunt//
1 "418 THIS YU BE 4 CHAINEO OPERATION (Y OR N)»'})
FNRKAT(R,30A1)

FORMAT(*SENTER HAYE FLLE NAMER')

FORMAT(YSENTER SEGINNING GERWMENT NUMBER (14)»1)
FORMAT(IN)

FORAAT(YSENTEX EHUING JEGMENT NUMBER {Ja)»')
FORMAT(YSENTER INTERVAL BETWEEN SEGHMENTS ([4)»V)
FORMAT{/10X, 16, '5EGRENTS (FILES) WILL BE PRUGCESSED!)
FURMAT{"1ENTER THE NAME OF THE FILE TU BE PRUCEISED (28A1)>Y)
FURHAT(1SENTER BEGINNING TIME PLANE NUMBER (I10}»t)
FURMAT(T1U)

FORMAT('SENTER ENUING TIME PLANE NUMOER (110)»')
FHRMAT(*IENTENR INTERVAL BETWEEN TIME PLANES (110)»'}
FORMAT(/10X,En ! TIME PLANES FUR EACH SEGMENT ®1LL BE PROCESAED?)
FURMAT(YSENTERY THE COACENTRATION UNLITS {P[ UR KE}»1)
FORMAT(AQ)

FORMATCT SENTER THE TIME STEP SIZIE (F10,0)»'}
FURMAT(FLO,0)

FORMATC{A04])

EnD

(FLECS VEWSIUN 22,4s)
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00G03
00004
0000%
0004
d0un7y
podna
00009
03010
nnoty
gannga
U013
00014
00015
00016
vooy7
Quols
0001%
00020
0002y
00022
00023
nn0gy
G002s
000¢2b
60027
0002R
00029
0vo3p
00031}
00082
000338
00034
0003s
000386
QoOsT
ang3a
0ng3y
DY)
0004}
00042
ou0as
guuuq
000 4s
LT
QnouT
onous
ononyg
poasSy
noost
D0052
00053

17=JUNwi2 1%t02111 PAGE 000D}

Ll Ll b L L L b P LD L L LA Ll L Ll L L)

[aBalsNaEuReRalsRaEnRzRalalslaRulaluReRals R el

o n

[ TN o B & )

OO0

AUBROUTIHE HYLDAT(ALEWN, AWEA, DELTH, DELLZ, D50, ECHO, HLDERR,

NSETH, NUMEHR, SIMLEN, DEPMIN, DLZBAY, EL}

DEPHMIN HAB BEEN ADUED T0 ThnE SUBROUTINE CALL

THIS ROUTINE 19 HESPONSIBLE FOR READING AND PROCEBBING THE
HYDRYLOGY DATA, THE DATA I8 READ FROM THE INPUT STREAM (LuN 1)
MDD xRITTEW TO "HYDROLOGY,TNP® (LUN 8) FOR USE DURING THE

SIMULATIUN,

FORMAL PAHAMETEWSY

ALEN
ARE A
DELTH
vELZ
D50
ECHD
HLDEHR
NSETS

NURERR
SInLEn

e & 8 &0 2

L}
-

SEGHMENT LENGTH

CRNYS BECTIUMAL AREA OF EACH ELEMENT

TINE STEP IN BECONDS

BTANDARYD ELEMENT THICKNESS

MESTAN AED JEDTHMENT OQIAMETER

LINE PRINTER OPTVIUN CONTROL VAMIABLE (Lw#*i)

HOLOIMNG ARARAY FUR ERROR NUNMOERS (BYTE)

NUMBER UF TIMES INITIAL CONDITIONS MUAT BE WRITTEN
TQ UVUTFLO, (NBETY » DELTH) » THE AMOUNT OF TIME IV
TAKES THE FLOW TO PA33 THROUGH THE BEGHENT,

HUMBER OF INPUT ERRORY

BIMULATION LENGTH = SECONDS (I4Ad)

CALLED ©T? SERATRA
CALLSY PUTERR

IRCLUCE *ELM31Z,PRH?

BYTE HLNEHR(1u0)

INTEGERAY ENOTIM,PRETIM,SIMLEN

REAL INFRAC

LOGICAL®! ECHOQ

UIMENSION ARAQ(MYELEA), AREA(MAELEM), A7ID({MXELEH),

REXIND 4
NSETSe]
PEND ® 0,0
IDELTHRIFIXCDELTH)

HREPEAT UNTIL (ENUTINM ,Ed, =99%9)

E

LEMXELEM) o XSAREA(MXELEM) pUNIDCHXELEM) , TELM(MXELEN)

CARD 12, s uvenueo HYPRUOLOGY NATA == THIY DATA 19 ARITTEN 70 LUN g

cuL,

1210,,,ENDTIx, JENUING TIME Ful THEUATA DN THE CARD, {3EC)

AN ENTRY OF =9999 TENMIMATES THE (DATA,
11%20, a0l ynussas TUTAL RISCHARGE OF THIS SEGHENT {[Maa3/SEC)
212300, e"Cunnneea TOTAL OISCHAKGE DUT UF THIS SEGMENT Hag)s5EC)
Jlwidl,  JUEPTH, 4, FLOM DEPTH {H4ETERS)

01250, o+ TEHMPH , o, JWATER FEMPLRATURE

B.39
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neu54
0005%
00054
00057
0oo0%4
00059
Q00K
00061
000nZ
00083
000h%
000es
Q006
00067
00068
w069
40070
noeTy
oo
00uTy
LI ]
QuaTs
no07s
040077
00078
00879
gaNag
pooal
60042
(LTS ]
onDAY
onuvas
0004
nooay
[\EIEi).Y.]
QO0ORY
00090
ugday
oyo72
00093
0009y
¢009%
VT
tooey
00994
06099
ooloo
00301
00102
oaiold
on104
ooios
aoi10s
poio7
nniog
ania9

C

-
=

mTOoOAOaO

100

oo o

-

-

REAULLy 1) ENDTIM,NI,00,0EPTH, TEMPR

1TeJUbk=ip 19102111 PAGE

IF (EHDTIR MNE, »9929)

- % v = B

I

me » &

F (MDD (ENOTIH, IVELTH)

"‘E. 0)

WRITE(13,10) ENDTIM, IDELTH
FORMATC' &ARNINGwass ENDTIMY, 10,
ENDNTImMe(ENDTIAZIDELTH#L}sIDELTH

esfFIN
I~

ooov2

IF (ENDT]IM ,NE, «9999) PRETIM m ENUTIMN

UNLESS (ENDTLH Ew, =999%9)

LI TN T I R R R R R R TR 2 A T TN T RN N TN R R T RN R NN R TN B IR A A A B A )

13 NOT A MUTIPLE OF DELTH',I10)

MINIMUM DEPTH FLAG TO DIVERT FROM FURTHER CALCULATION

N

¥
b
v

L]

o & % & 4 4 &4 & 4 & % p a8 B S F S HE A B E B B AN

ELENEO

oLdp,

fLeg,

Of{Im],#XELEH)
AvID(I)mD,
BWID(])moO,
ABAR{I)nD,
LELM(IYmo,
X9AREA(L)ImO,

asFIN

F TOEPTH ,GT, DEPMIN)

Wk CUMPUTE; NELEM,,. NUMBER OF ELEMENTS CONTAINED WITHIN DEPYH
ABAR(I),.AVERAGE RREA OF ELEMENTYS ] AND 14}
AMIDIT), ,#IDTH DF ELEMENT
YOL,ovuooTOTAL YOLUME OF THE SEGMENT

YoLw),
NELEMBDERTH/OLZSAY
DELIEDEPTH/NELEN

MHENCNELEM LLE, 3 ,0R, NELEHW#]
» MRITE(b,100)NELEM, MXELEN

e FORMAT(SX'FROM HYDDAT)

. wHETE(O,0)
sasfIN
ELAE

BTy MAELEW}

NELEWmYIR¢  MXELEHR'1Y)
o CALL PUTEHMR (10, NUMERR, HLDERR)

w CALL TRNPUSTARAR,AREA,AWID ALEN,BWID,DELZ,EL,IELH,NELEM,

» XSAREA,¥YOL)

e CaALL RADIUY (ALEN, AREA, CRUSBEL, DEPTH, EL, HRAD)

.I.FxN

IT 18 IAPLICITLY ASBUMED THAT & DUMNITREAM COURANT
MUMBER AT DR NEAR UNITY HAS PEEN EMPLOYED INW THIS

ANALYS1B

INFRACR) SeQI#QELTH/YGL

EXFRAC®] ,0aINFRAC

VELM(INFRACAUTI*EAFRACAGD)INALEN/VYOL

'al

MRIVECH) EMDTIM,NELEM,DELZ, 41,00, V0L, YELpAWID AREA, TEMPH,
XIANEA, IELH, QEPTH, AN, ABAR, HRAD, CHOBEC

B.40
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00110 « v IF (ECH0)

LETBRRE ¢ &« s MWRYITE(642) ENDYIM,NELE®,TEMPR,R1,00,DEPTH
0oy12 e » v MNRITE(G,3)

ouiLd e o o L0 (1m1,NELEN)

00til4 s o o o WAITECH Q)L AWIDLT) (ABARCI) pAREACI)ELCI}
onlls - - - IGUF[N

IERTY e s seeFIN

angy? v aqsFIN

LR R essFIN

00119 IF {PRETIM LT, SIMLEN) CaALL PUTERR(23, NUMERR, HLDERR)
001240 REWIND 4

49121 C

noy2z2 RETURN

vol123% C

gul24d 1 FORMAT{I10,8F10,0}

0128 e FURMAT(LHU,S8X,; "HYDROLOBY DATAYY

00j2e 1 9%, 1104%,, 0ATA BET ENDING TIME'Z

00127 2 14X,15,%,.,NUNAEH OF ELEMENTA WITHI& THE PFLON DEPIH!/
00128 3 IX,APELQ,5,"., MATER TEMPERATURE!/

U129 6 TX,IPE12,5,%,.,TUTAL DISCHARGE OF THIA SEGMENT!/

ool S0 T J¥,1PE12,%,' .4, TOTAL DISCHARGE DUT OF THIS BEGMENTI/
tuisl B TR IPEL2,5; "se FLON DEPTH'}

a0132 3 FORMAT(LHO, VELEMENT , X, VBEGMENT Y, QX, PAVERAGE ' 4 12X, THOUE YP=AREA!,
U133 VLN, "HOUE ELEVY /31X, "HUMRER! , X, 'NIDTHY , §2X, YVELEMENT AREA')

0033y 4 FORMAT BN, 12, 48X, PE12,5, 9%, 1PEL1R, %, 10X, SPEL2,%,10%,1PEL2,8)

00135 ) FURMAT{//30%, "UEPTH TOU GREAT FOR YHE MAXIMUM NUMBER Of!

Jul3e 1 v ELEMENTSY /)

en137 ¢

00138 END .

(FLECY VERSION 22,48)
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soD0l
aohog
000Nl
00Ny
0n00Y
n0o0s
ooy
QOUDA
angng
oont0
ditvl
onqgLe
ouoil
0nNoLy
LT R R
[ITLR 13 Y )
00417
0no18
pneYY
0002y
goagi
ouoRe
G0023
0002y
G0G2S
00 e
00027
OONZA
o029
qoalo
00031
eno32
yould3
00034
00035
00038
a30 8?7
00038
¢ouUle
oQ0 40
ooy
DDOu2
qundl
DoLLY
oiou%
Q00ug
O0uu7
Qulan
ovy9
guysh
00051
Voosa
QuosS3

JUBRDUTINE HYDFLOCALEN, AREA, AWID, DELZ, DEPTH, D50,
ELEv, EWDHYD, ETIME, FERWDR, HRAD, NELEMW,
NEmid], PELEY, QHIN, BHDUY, RY, RIVEW, OLOPE,
STHRESS, TEMPR, YEL, vOL, DEPMIN,
XSAREA, AWi, ABAR, QI, CROOSEC,Q0,IELM)

C R e

C

[ THI8 BURRMJIINE J3 CaLLED E4CH TIME STEP TO READ AMY MEW HYDROLOGY
C DATA THA) wd§ mRITTEN TU LUN a4 RY SUBROUTINE HYDDAT,
c

C FHRMAL PAMAMETERBY

¢ ALEN = LENGIH UF THE SEGMENT

o ARE A = AREA OF EACH ELEMENT

[ ANT) » ELEMEKRT WIDTHA

C LELZ » ATAMDARU ELEMENT THICRNESS

[ DEPTH = FLOWM DEPTH

c 50 = MEDIAN BED BEDIMENY DIAMETER (METER)

c ELEY w BEGMENT ELEYATIDN

¢ ENDHYD = ENDING TIME UF THE CURRENT HYDROLOGY DATA (Ixd1
C ETINE = ELAPBED TIME OF THE BIMULATIUN (In4)

C FERRUR = FATAL ERROR FLAG ([L*1)

c HRAD » HYDRAULIC RADIUS

C NELEM = NUMBER OF ELEMENTS

C HEWW] = MEw G DATA FLAG (La1l)

C PELEY = ELEYATIUN OF THE UPBTREAM BEGRENT

C UHIN = INFLOW UISCHARGE

(4 GHOUYT = QUTFLUW DISCHARGE

= QY = YERTICAL FLOWS

t AIVER « BHEAR STREES COMPUTATION CONROL VARLIABLE (Lw=))
C SLUFE = BED SLOPE

¢ BTRESS = REN SHEAR STRERS

c [EMPH = WATER TEMPERATURE

C vEL = FLOn VELOCITY oF RQHOUT

C YOL = SEGHEMNT VODLUSE

C

c CALLED BYL BERATHA

o CALLSt BHEARR, SHEAKS, PHOFIL

<

INCLUDE VELM3IZ,PRN!

C
IMTEGER#®Y ETIME,ENNHYD
=
LOGTCALN] NEN”}:RIVER,FERRUR
[
DIHENSINN AREA{MXELEM), AWIND(HXELEM), QHIN(HMXELEM™),
] WHOLIT(MXELEM)y u¥(MXELEM),
2 NGAREA(MYXELEN), AWIUIMXELEM), ABAR(HIELEM),
3 IELM(MXELEM) , DURHY (HYXELEN)
T
DATA SECUAY/Rnad, /s
DATA KAD/1000,/
DATA ZERO/ZYOF=0%/
L
c

B.42



(FLECS YERATUN 22,4n) 1¥=JUN=HZ 15302321 PAGE Qo002

oDonSa FEHRDR w» ,FaALSE,

00055 NERG] w ,FaALBE,

00058 IF (ETINE 6T, ENLHYD)

009057 . HEMWI ® _TRUE,

0058 o REPEAY UNTIL (ETIWF ,LE, ENDHYD)

T 1 e o REAP(4,ENURZNO0) ENUHYD,NELEM,CELT, W], U0, ¥YOL,VEL,ANID,AREA, TENPH,
nensd 1+ » NSAREA,VELM,DEPTH, BRIV, ABAR, HAAD, CROBEL
boubl » wusFIN

Guase . 1F [DEPTH .GE, DEPHIN)

0008} « w NHEN (HIVER)

40064 c « o

000ssS + o+ « CALL SHEARG{ALEM,ELEY,HRAD,PELEY,B8L0FE,8TRESB,UBTAR)
nodes C . s e

n0a? a s eesfFIN

00068 « o ELSE

00069 e v v CALL BSHEAHRR(DEPTH,NSO,ATHESS,UBTAR,YEL)
Q0070 e o s SLOPESSTHEYB/({RHOKHRAD)

00071 . » .lIFIH

00072 e« &« GCALL PROFIL(ALEN, AWID, DELZ, OEPTH, NELEN, Ul, USTAR,
Qe 1. . ' V0L, GHTH,DUMRY, U,DELZ)

000TH « o+ UCALL PROFLLCALEN, AMID, OE(Z, OEPTH, NELEM, Q0, UBTAR,
gud7s 1e YOL, WHOUT,DUMHY,0,DELL)

00nTe c « » Rka CONYEHT UNLITS TO Mad3/PAY a»»

onnyt « o DO (Jui,NELER)

00078 e = v WHHIN(J) m UMINCJI) w SECOAY

nogvy v ¢ s WHOUTIJ) w QHOUT(J) % BELDAY

QO0RY s s wasfFlHN

vooal c -

VO0A2 o s o Rrd COMPUTE YERTICAL FLOWS man

onoad « s WY{1) ® 0,0

DOOEd s o DU {Jui,NELEW)

000AS s s » WY[JrL) ® GAINGJI) = QHOOT{J) ¢ GVLJ)

gudfe » o sesFIN

WIDLY, v egsFIN

ORNAR ensFIN

WL ®E FURN

VU099 c

aui9l 200 COHTIHUE

00092 FEAHOR ® LTRUE,

LODLE | "HITE(b, 1)

o094 1 FURMAT (10X, *FaTal €RAUR = HYOHOLOGY OATA EXHAUATED')
onnws RETUKN

Unn9e Ing CUNTINUE

Qooer FERRDPHE, TRUE,

Q0UYA #RITECG,3)

oQune MRITE(L2Y (J GYLD),0mL, HELPY)

nyLon 3 FURMATOIUN, "FATAL ENROR = VERYICAL FLUX CUMPUTATIUN')
ualol 2 FURMAT(LSX, IS5, 1PE12, )

00102 RETURN

qulnl C

6o10Y FrD

(FLECE VERSIDN 22,48)
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00001
doouvd
00003
Yoooa
U0
00006
unvot
N000R
00on9
00010
g0ty
ooo12
ovoLs
ob0LE
oop1s
ounte
000t7
'DIBE.}
0Na19
qdugo
00021
ongag
00023
nng29
gwoas
04ngde
U0y
ulo24
Quaze
00030
LIV Y |
aonxg
000l
00034
00038
0003b
00y37
JLETRIR Y. ]
00039y
00049
ubday
podug
LETER )
pooda
oaaoys
novdse
ooy
ngo4da
onoye
PR EO-TH
00051
uogs2
ounsy

W A O Dy e N e O A e

SUBHQUT THE ICFLOCCCIN,DEPTH, DELZ,050,ENDIC,ETIME,FERADR,
INFLD, 1BEG, NELEM, NEWIC,
QHEInt, U1, DEPHIN, ALEN,
UEL: UWID, XBAREA, AREA, AWID, OFZ, VYS8ET,
EL+ELEY,PELEV,RIVER,NENQ]I,NENTRD,
NH, PUEPTH, CNUDE)

W e P e

THIS ROUTINE I8 CALLEV EACH YIME OTEP TO READ THE INITIAL
CONDITIONS TO THE FIRSY SEGHENT OR THE INPLDWE
FROM THE PREVIUUS BEGHENT,

FORMAL PARAMETERDY
CCIN « CONCENTRATION OF INFLOWS« CELL CENTERED

DEPTH = FLOW DEPTH UF THE CURRENT SEGHEN1

DELZ » STANDARD ELEMENT THICKHESS OF THE CURRENT BEGMENT
ENQAC w ENDING TIME OF THE CURRENT INITIAL CONOITIOMNS DATA
ETIME = ELAPBED YIME OF THE SIMULATION (lwa)

FERWOR = FPATAL ERRUR FLAG (Lnl)

INFLO = LOGICAL UNIT HURMBER FOR DATA FHOM PREVIOUS BEGMENT
18EG = CURRENT BEGMENT NURHER

NELEM o NUHHER OF ELEMENTS IN THE CUMANENT SEGMENT

NELEMB = NUMBEN OF ELEMENTS IN THE PREVIOUS SEGMENT

NENIC = INITIAL COWDITIONS FLAG (L1}

PDELZ = S8TANDARD ELEMENT THICANESS OF THE PREVIOQUS BEGMEMT
PUEPTH = FLOW DEPTH OF THE PREVIOOS BEGHENT

UHIN = INFLOW DIBCHARBE

WHULD = DISCHARGE INTD THE SEGHMENT FROM THE PHEYICOUA ONE

CALLED Byy SERATRA
CALLSs EBUFCS, EWOPXB, PROFIL, RAQIUB

Ao aaooooOoonONoOoCDnNoOoOODDOO D00

INCLUDE TELM3XZ,.PRN!

(o]

INTEGERNY ENDIC,ETIME
LOGICAL®) NEWIC,NEWRI,NERTRP,FERKNOR, RIVER

DIMENGBION CCIM(MXELEM, MAXCOM), CNOOE(MXELEM,MAXCUN),
QHIMIHXELEM) y QHULD(MXELEM), XSAREA(MXELEM),
PXIAR{MAELER) y TELPLHMXELEH) yUNID(MXELEM) , UWMDAYG(MXELEH),
HEWKA(MXELEN), UVEL(HXELEM) THASS(MAXCUN) yPHID(HXELEM),
OCHDODE (MXELEM, MAXCONY,
AREA(HXELEM), AMIO(HXELEM), DFZ(&4), VYBET(3),
ELIMXELEM), UAKEA(RXELEM)
DATA RHOZ100D,/
OATA SECHAYZRG40U,/

T BN e

FERROH & _FALSE,
NEAIC & FALBE,
IIHaMXELEH
JOIMEMAXCON

nHEN (ISEG By, 1}

B.44
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00054 ¢ » DIBIRIBUTEY INITIAL COHUITIONS UPHTREAM OQF INITIAL SEGMENT BY
noyss ¢ « COMBEHYING HELATIVE CRUSS=BECTIONAL AREAS AND DJSCHARGER==w=
000%6 L . ASSUMES LINEAR PHUFILE GF ROTH SEDIMENT AND PARTICULATE, AND
vovs? ¢ « HWJOTH A LINEAR FUNCYIUN OF DERTH,

pOOKA L s wak INITIAL CONDITIONS wua

SYRET) « IF C(ETIME ,GT, ENDIC) NEWIC = ,THUE,

nnobD » IF({NEAIC O NEWNG] R, NEWTRB]

0008} ¢ o UNTIL (ETIME ,LE, ENDIC}

00062 e v o READCZ,ENOMROOIENDIC,NM PUEPTH) ({CNODE(I,J),J0]),MAXCON]), Im],NH)
orGey o v wsefIN

nDnosY « s LF(BEPTH ,LE, DEPHMIN) RETUAN

ap0es s o« X8mp,

e « « PXBWO,

00067 » » COnmi, /12,

00068 s o DU(Imy,HM)

00069 » « « IF(POEPTH LE, UEL(I)) GO YU i

00070 e » s HAISUNIU(I*1)

ono7 s s o mBaUNIL(I)

00072 e s o ET SUEL{I+1}

00073 o » » EBmUELCE)

nonty s« s s LIF (FPDERTH LT, ET)

#6075 e & s ¢ NTEWNBe{HT=WB)*(PDEPTH=EB)/(ET=EB}

00076 « » o » ETEPDEPTH

UUOI’T L] [] [ ] n..rlu

angre « + o UELTARET=EB

00079 v v ¢ PYSARCI)E(WT#WB)}RODELTA’Z2,

00080 s o s PYOEPX3sPXOAR(L)

o008l e« o -~a MELEMMI

000R2 . . eeoefFINM

06NB3 10 e« o CONTINUE

0003y v o DU UIm) NELEN) xBaXf+XBAREA(])

0005 » « FRATIOBPXS/XA

LLDET S v » CALL EQUPCSC(PXBAR,UWIO,UEL, XSAREA, NELEM, MELEM, RATI0, 1ELP,
eooar | IPR HEUXB,FEKROR, DELTA) ’

Co0BR v « IF{FERRUR) RETURN

cucas v + DO(Ini,mELEMe]) UNDAYG{I)w{UWIOCI)+UNIDCI+13)/2,

noo90 « o WUNDAYG{PELERM)E{UWID(MELEM}+WT)/2,

yuo9t « o UDELRUEL(2)

WLGEFS v s UYOLERPXSKALEN

99093 e w VELEQI/PXE

000U N Rk A AR A AR AT R A AN A AR AR R A kAN AR AN AN AN AR AR
00093 ¢ « » CHANGE 3/12/81

ron9s C .

00097 s o« DU (1 m1,MKELEM) UAREACE)auWID(I}nALEN

9094 o » CALL AADLUE (ALEN,UAREA,CRUSEC,POEFPTH,UEL,HRAD)

npoee « o MWHEWIRIVER)

00390 « o o GCALL SHEARS(ALEN,ELEY,HRAD,PELEVY,3L0PE,3TREIN, UATAR)
aving e« wu wegfFlIM

ooiea « o ELSE

0010y ¢ . e s

gala4 CARNAAREAARE AR AR R TR R R AR AR R R AR AR AR RN R SRR AR R AR AN AR AR RA kR
on1o% e o o CALL SHEAWR(PUEFTH,DS0,8TRESS,USTAR,VEL)

nuloe s e « BLOPERSTHESS/(NHOWHRAD]

anlaz » o seaFlN

ooron s o GALL PROFIL{ALEN,UWDAVG, UNDEL ,POEP TN, MELEH, T UITAR,UVDL, @1HILD,
00309 1. & UELe 1 NELTA)
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00110 ¢ o DU (IR}, MELEMnL)

vo3d ¢ v o WHOLDCI)WWHOLD(I)ASECUAY/CUNRAVG({I)*(UELCI+1)=0ELLL)))
pol12 « s wsaafIN

00313 s o WHOLD(MELEM)RUHULD(HELEM)*BECOAY/{UNDAVBIMELEM) #DELTA)
D0ila ¢ « DOIKNl,MAXCAN)

001§ e« s » IF(M ,LE, 3 04, X E4, 1)

no11s s & & o UPSUOBBHOLD{L)

ouily . . . . Wimynip(2)

0o0lla s s s s WHEUNID(Y)}

03119 » & ¢ o DELWUEL{2I~UEL(L)

0ol2y » . . s CTOCnODE(R,K)

0012: - - » L C“.CNHDL(’-'K)

polze « « s« & NELHHTE]

onizs s s s s CHBABEDEL#(CTOWT/N ¢LThWA/b6,+COnNT/b +COBANE/T, ) RUPBUD
o012y « a « « CHMBBUNO,

onia2s s s s s+ THABB(X)I®G,Q

00l20 « & & o IF LK ,NE, 7}

00127 " - L ] » . GI’C"ODE(!'“’]J

0o124 » » . . M GB'CNDUE(IIK"!J

00129 e e » % ¢ PHIAHRDEL®(0, 25a(WTaCT*GT4WBACBuGR}s

ol 30 1e o e o o« CONM(WTACEONGRSAERCTAQA+NARCEBRAGTS

G013} 20 + o e 4 PRBSCTAGTONTACHBaQT+ATACTaGR)) #UPSRO

001132 « « & w o PHSHARD,

w13l e s ® w o THASS(K+M)wy,

wollu L L L . ...FI"

06138 » s+ ¢ o DOUlWi,NELERM)

00138 « & » s o HKELHTPuIELP(I)

00137 e ¢ % » 4 UPBUDEUHDLD(NELMTP)

0oide s s o & 5 ETEUEL{NELNTIP#1)

06139 s « v s o EBWUELINELMIP)

oulag . . * » e WTmUWlD{NELHTP4}])

“0‘“‘ » ) L] - » ‘B.U'lDtNELHTPJ

00142 e e v s o LCTECHORE(MELYTIP#L,K}

ovial a s 8 » o CASCNODE(MNELMTR,K)

[T} s e s » » HELEREWNSII)

0145 « v + & o FACIW(HEL=EB)/(ET=E8)

vidlde . . . . . FlCE'lET-HELJ/(EY-Eﬁl

0014y a o 8 s a CTOPRCTAFACI+CASFAC

001uB « & o a4 s HMTUPRWTAFACL$WBRFAC?

00149 s s s v » CHSATE(ET=HEL)IA{CTAWT/I,4CTANTOP/b,¢+CTOPRNT/6,+CTUPAWTUR/D,)
ouisy | P 1 ]

vatsy » s 4 8 o CHILTE(HEL=EB)#(CTUPANTUP/3 , +CTUFaWR/ b +CEAMTOP/6,+CHANB/3,)
¢al152 1i o s & « MWUPBWU

290153 e v s« JF{KGNET)

00154 e o & v s s GTECNDDE(NELMTP#L,K+3)

Q119% . . [} . . . GPICNUI)E(NELHTPr'«’S)

DR -1 s &+ s a % s GIDPRGT#FAC14GHFACZ

edisT « & ¢ v » + PHSATE(ET=HEL)Y* ([, 254(%T#CT2GY+WTUPRCTOPRGTOP)
001%4 1o & o & & = SCONM(WTHCIOPAGTUP+ATUPRCTRGTOPHTUPRCTOPRGT
0159 2¢ o + v & « HIOPACTSGCT4HTACTOPRGT+W[aCTRGETUH)I2UPSRO
0vjan a s e ¢ » » FPHSBIE(UHEL=EH)X{0,254(KTOPRCTUPXGTOP+KBRCH#GH)
V0 il 1a & ¢ & & + PCUNKIATOPKRCHAGR¢SHACTUPALBSWBACHXGTDPY

0ojse2 €r 4 v+ o a4 a KAXCTOPAGTOP+WIOPRCARGTOP+RTOPACTOPRGRY YUPSUD
0”163 L] » ” + L[] o.'FlN

ftelsd e % * e o LDICENELMTIPaNELMAT

pa16s . . . . . CHAASSEI,
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onjoe
00167
JOlbe
LEI B L
oelty
oGiTy
00172
ooi7l
00174
00175
GoLTs
00177
00174
0017y
OniAy
opIs
00182
0OLAS
on1aa
onyBs
DO HA
00187
GOLtAB
Qo1R9
Q0199
00191
ooing
00193
194
ontys
qulvs
00191
pbulve
n0199
gngng
goeal)
po2o2
Qqogos
gagny
op2e%
L0204k
oueay
LIIPAT]
Dodne
o024
gyetlt
00242
gnz1}y
0214
pna2is
Queih
oo2L7
ug21sa
Gull9
wp220
guz2z

lalx Nyl

m Doy

PHidSeq,

IF(INDIC LEQ, D)

e C[HASSECH3AT=CHIHB

e JFLK,ME,7) PHASSNPHBUT=PHIGH

« PHSABEPMSAT

+ PHBRBEPMEHT

s TPASBIKEMIBTHAAS(N+S)¢PHASE
« PHMASSRPHASS/QHINCT)

sssFIN

NDTES CMASS I8 IN {KG/NMax})
COMPUTE=PRUFILE=YALUVES

eoF i
N

-
F ]

. . L} . M

- + L] L] ]

. » » » .

L) * L} » [ ] -.‘FIN

* » [ ] » » lF(INDlC.EE.lJ

» ] ] . [ + CmASGECHSRTPLHIAR

. 3 [} . . . IF(H NE,T) PHASSaPHEBT«PHEAHS

- . . . » sasFIN

L] [ ] [ ] L ] [ ] I'thDICQGEOE)

. . * » » . DD‘J.HELHHT’ll"ELHTP'i)

» . . . . . » DEL.UEL(J‘l}‘UEL(J}

» . . . * - » CTaLHNUBECJel, K]

] L L L] » [ ] » CB.ENUDE(J'K]

* . . » » . . UPBSQOEAALD(J)

¢ ¢ & &« a » 2 NMIWUWID(Jr))

L] - - - L] #* [ ”B.u-lD‘J)

® e+ & s 8 s o CHAZSECMABBIDELA(CTRNT/I ¢CTANB/ 4 +LOWNT b +LBAND/D,)nUPBRD

1) L) | ] L) [ ] [ 3 * 1'(“-NE|T)

*» e & « 2 o+ 4w GT.CNUDE(J*IO“ﬁi

- » * - * » » » GﬂlﬁNDDElJrl§!)

e v 8 8 e 8 a o PHASBNPHMASSADELN(O,2S54(mTeCTaGT+WBACE#GB)
1o o ¢ o & o » o CCONK{HARCTAGT#NTACHAGT+MTACTACBINTACECByNBaLTagusnBRCBAGT))
2. . . . . » . . AUPSQD

[ ] [ ] [ ] » » [] » ‘..FT”

L Ld L] L [ ] - ...Fl”

L ] » L . » ...FIN

s s ¢ % » THASS(N)BTHASSI[K)+CHMASRS

? . v . M CHASSECMABEZHING]T)

- - . . . CHMSAHECHAAT

» [ * [} a CHSHNsCMEnT

e o + s o HNELMBTENELMTP

- » » » » lFtK.NE.T}

. L L [ ] [ ]

. . ] ] .

. . * . »

- [ ] L] » L]

- » L L ] [ )

. . * . .

. . . . .

» L ] L] L] [}

. . . . .

N . . . .

- - [ » F

. . saaf

» F

-ea
e

-OIFIN

DISTRIBUTES INITIAL CUNDITLON® UPSTREAM OF SUBBEQUENT SEGHENMIS @Y
CUMBERVING HASS FLUX == ASSUAMFS LINEAR UPSTREAH DISTHIBUTIONS AND
CUONITANT WIpTHS,

ELSE

« HNEH]CE_ TALE,

o« READCINFLOIPDEPTH,PDELZ MELEM, (WHOLU(J),#XSAR(JIPHNID(J), Ju],
i. HELEHJI((CNUUE(J:h}]ﬂllg”“‘f“”)tJ.ll"ELEH*ll'
2. (TUCNOUEC(J,K) A=l HAXCON} ,Jn1 MELEM¢])

« IF{OEPTH_LE DEPHINY GO 10 30D
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00222
00243
nogged
V0e23s
6o228
anaz2>7
[HVF 4.
to2e9
00230
00231
00232
0p233
00234
00235
00236
002y
0p23A
00239
a02gu
bo2al
DOFLY
0ugu}
on2ay
pogas
qo2ub
00247
oogan
o0249
n0250
doesy
nogsea
no2sy
00254
00259
010256
00257
LAY
002%9
00260
gueal
00262
onanl
vo2ad
00265
N028b
no2e?
003568
ro289%
oo2?y
00271
poRT2
noz27s
o274
n2TS
00276
00277

* & % B 4 & & & & B2 8 ¥ 2 & & B » A 5w & 3 B B B & B & & 3 B % A S &S % AR A E R R A S A AR R R RS

xX3=0,

Px8m0,

DO (Iml,NELEM) XBuxX3+XSAMEA(])

DD (Imi,%ELEM) PXBaPXI+PXBAR(I)

RATIOwPX9/%3

CALL EWUPXS(PXIAK,PHID,PDELZ, XIAREA,NELEM,; MELEM,RAT]O, IELP,

HEQXS)

ALLOCATEY ~ANE 4Y CONSERVING RELATIYE CROGB«OECTIONAL AREAR

DG (Kol ,MAXCON)

1IFIK,LE.3 OR,K,EQ,T)

o« KlsKel

UPSWORUHOLD(Y )

CTR{LNODE(2,K)+ UCHODE{2,X))/2,

Com(CNODE(L,K) + OCNQDE(L,x})/2,

NELMETa}

CMMABN(CTHCB) 72, *UPHRD

tHaBRuG,

THARA(K) =D,

IF (x NE, 7}

s GYM[CHUDE(2,K3)* OCNODE(2,x3))/2,
OPER{CNODE(1,K3) + OCNODE(1,K3))/2,
PHEARWUPARDN(GT+GH) /2,

PHAHBRY],

THASB(K3)mO,

0 (el NELEM)

NELMTPRIELP{L)

NTENELMTP#)

NYmoELHTP

ETeNA*PDELZ

EBm(NRel)sPDELZ

UPARURTHOLD(NG)

CTm{CHODEINT K} + UCNDDE(NT,K))/2,

COm(CHDDE(NH,X) ¢+ DCNODE(HB,KI)/ 2,

HEL®HEUXS(])

FaCle{HEL=EHW) /PDELZ

FACZn{ETwHEL) /PDELZ

CTOPRCT4FACL¢CBaFALZ

CYSATRFAC2o(CT+CTOP)%UPBUO/2,

CHBUTRFACLALCTOR+CB) /2, *UPAQD

IFIK,ME,T)

s GTE(CNODE(MT,X3) + OCNOUECNT,K3))/2,
G (CNODE(NB,K3) + QCNUDE(NB,K3)}/2,
GTOPEGT*FACL$GBAFALCD
PHSATWFACZa(ST+GTOP ) R yPILD/2,
PHIATRFACLa(GTOP+GH)nUPSIU/2,
...FIN
INDICENELMTPaNELHHTY
CHAGSRD,

PHASIND,

TFLINDICER,D)

« CMASSECHSHT=CHABA

s IFUKLHNE,.T) PMASERPMSAT=PHSRA

II.FIN

IFCINDIC ,GE 1)

e CHAJSECHMIHTHCHSAY

* % 2 ®F & 3 & F % B 4 % » & F F a B F e 8 ¥ B S P a0 % PRSP R e S A A s AN
* = 7 &

4 ® 8 8 8 % &4 4 B % ¥ W & 8 % % % % 8 % % B 8 % P S B R S & NP S S AR RS Sy

% B 8 4 B B 4 E B S S NS A AR S R A e s s e s e
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00278
Qoe2r9
00280
0e2Al
po2Hg
bogsld
a02By
02A%
UO2RG
nogur
NnogAR
00289
00299
0og9l
ongq?
002938
co29d
0029%
30296
00297
QU298
00299
on3ag
no3gl
qadod
00303
00304
0o 30s
00306
09307
godos
10309
00dLD
00313
cn%i12
00313
ag3i4
soMs
GoMb
00317
oo3ia
onlt1e
Qul2n
on3ag

w0322
ov323
00324
0032%
w0334
00327
003z2p
00329
onyso

JF(K.NE,7) PHABEBePHSRT+PHIADR

*

tIlFlH

IF(INDIC.GE, 2}

e DOCJANELMBTH1,NELMTPw])}

s w CTRICHUDE{J41,n) ¢ UCNUDECJ#L,K})/2,
e o CB{CNODE{JsX) + OCNODECJsK))/2,

s o UEQHOLDCJ}

e o CMAISRLMASH+(CT+CB)/2,09

« = IF(KLNE,T)

¢ e a WGTR(CHODE(J+t,K3) + OCHODE(J+1,K3))72,
s » o GBE(CNOOE(J,K3) ¢ OCNOCELJ,%3))/E,
e s a PHASARPHABSS(GTGB)/Z,0Q

« s wesFIN

« aneFli

enasFId

THASS{K)ImTMASS(K)+CMASS
CHASSRCHABSZQHIN(I)
CHSABALHIAT

CHIBAxCMIAT

NELHATENELMTP

IF{K NE, T}

e TMASB{KIIRTHASS(K3)+PMASS
s FPMASIRPMASBS/OHINCI)

» PHEABRPHMIAT

2 PHIBAIPHIPT

. & @ W 4 % & ¥ ¥ v A & 0 & & F P & & ¢ # & & R 5B E g S
# 4 ¥ % & & B 9 B & &5 5 F & 5 8 B & ¥ % B F ¥ B S+ =N
Me » 2 4 8 W 4 E W & A E 8 N E S S FE R E AR S SN

MAa & % B B S w W A S R S soE s B R P A S AN TSR TS

seaFIN
COMPUTE=PHRDFI{E=VALUES
asFIN
T easfIN
L X B J IN
seafIN
RETIIAN

200 CONTINUE
FERROR = ,TRUE,
ARLTELG, 1]

1 FORMATC(L10M, 'FATAL ERRUR = INITIAL CONDITIONS TO SEGMENT 1°',
1 ' HAVE BEEN EXAAUBTED')
RETuURN
300  CONTINUE
WHITE(b,2)

wi]TELR, 5} IDEG

2 FURMAT(1Q0X, "POTENTIAL DIFFICULTY =« DEFTH,LE,DEPMIN')
) FORMAT(10X, "SEQGHMENT NUMBER mt,[8)
RETuUsN
Ll LA 2 bl LD L L LY L LT Lyl Ty )
TO CORPUTE=PROFILE=VALUES
v MWHEN({L,EQ, 1)
. - IHEH{K.EQ.T)
e s o CCIN{Ll,n}mCHMASY
s« o CCIN(2,K)BLHASS
« » wweflIh
« « ELSE
« = -« COEFmY,
. . s MK+
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go3dg
00332
00333
00334
00l3s
0033n
00337
00338
00339
ondap
0034}
00%42
en3ald
00344
00345
0034y

MERYIET(KINAREA(L) /{AWID(}) mALEN)

] ] [ ]

e « o EIWSDFIIK)

s s o CCINC1,K)n{2,5CHABS=COEF*DELZI/EL)/{2.~nB8%DELZ/E])
» a - CCINIE;K)'.&‘.tCH!SS-CUIN(l;K)

. oz » ;CIN(!pK(lIti.*PHISS‘CUEF!DELZI!Z)I(2.-HBlUELZIEZ)
« o » CCIN(2,KN)n2 xPHAAS=CCINC] KK)

[ ] L ] ...FIN

L } ...'l"

« ELBE

a o CCINCI®L K)m2, %CHASICCINI(LI,K])

L [ IF ‘K.NE.?’

e s e CCINLYI®i,Ke3)m2 #PHAISCCIN{I,n+})

L} - 0’.'1"

. n.oFIN

OOCFIN

£

- T T O A g
PROCEVURE CROSO-REFEHENCE TABLE

00322 COMPUTE~PHOFILE~VALUED
on2oY 0036

(FLECE VvER3ION 22,H4)
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T A e Y I

00001 SBUBROUTINE INIDAT(ANALMT,ANALYS, UVELTH,; ECHU, HLOLRR, LITPAT,
00g0g 1 N3EG, NHTEFB, NUMERR, SIMLEN; JEPMIN}

000n% C

00004 [ THIS ROUTINE REAOQS THE INITIAL OATA COMHON TO ALL SEGHENTA AND |8
0000% o UNLY CALLED FOH BEGMENT HUMHER 1,

00008 c

00007 c FORMAL PAHAMETERS)

00008 C ANALHT = AYALYSIS CONCENTRATION LINIT

unnog [ ANALYS » TIME SENRIES ANALYSIY CUNTRUL YARIABLE (L#1)
00030 C DELTA o TIME BTEP LENGIH (SECONDB)

00011 c ECHO « LINE PRINTER ECHO CONTROL VARIAGLE (Lwl)
ooo12 C HLUERR = HOULDING ARNAY FOR ERRUM NUMBEHMA (BYTE)

0001} C FITPRT e PRINT FREGUENCY

oo0jas ¢ HSEG = NJNMHER OF SEGMENTS

00015 C NITEPS = KUMKRER OF TIME STEPR TO BE TAKEN (lwd)

o0uie C NUMERA « NU{BER DF INPUT ERADRS DEVECTED

o001y c SIMLEN « JIMULATION LENGTH (SECONDS = I8§)

00018 C DEPMIN = MINIHUM (CUTUFF) FLDW OEPTH {METER®)

oop1e c

00020 c CALLED dY1 SERATRA

00021 c CALLEAL PUTERR

pon2e C

00023 RYTE MHLDERK({L100)

w24 o

a002% INTEGER*a BIHLEN,NSTEPS

000R4 C

00027 LUGICAL®) ECHUD,ANALYS

00024 C

00029 OIMENSION TITLEC(40)

00030 c

(IR 81 DATA MAXSEG /357

00032 IF [ECHD)

6003} c

o0n%a [ + kA% PHEINT HEADIHE sk

00014S « HMRITE(®,1)

2003 » PWRITE(S,2)

00037 veoFIN

0003A c

00039 C CARDS 1 AND 2, ,.4485IRULATION JODENTIFICATION TITLE

000ug C

0004} READCLe3) (TITLECI),[ul,30)

0otu2 1F (ECHO) wRITEC(H,4) (TITLEL(DI).Tol,40)}

60043 C

vovay C CARD 3, ., 0unevssna GENEHAL INFORMATION COMMON TO ALL SEGMENTS
00Q4as C

LLTIETY [ COL, 1=10,, NITEPG,,, NUHMAER OF TIME STEPY TO BE TAXEN
00047} C 1118,  N3EG, o ee s NUMBEH OF BEGMENTS

0006A c 16mda,, J1PAT, ..o PRINT FREGWUENCY

uo0&9 C 2 lmdS, o o AALYS, ., TIME SERJES ANALYS]IS CONTROL VAWIABLE
000%0 C 26edS, , OFELTH, . oas TIHE BTEP LENGTR (SECONLS)

00051 c 3omt, , JAMALNT .4, LONER LIMTIT OF AVENAGE OJSSOLVEN
00052 r CONCENTRAATIUN, MEEURE THE RESULYS UF &
oUUSs C TIME STEP ARE SAVED, THE AYERAGE
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00094
0005%
00058
00057
80054
00089
oudsD
4008
000b2
oposl
000b4
LT
VY]
000KY
(131317, ]
Q0QaY
gaaro
oontd
00072
09073
Q0074
00uTsS
nogre
0Q0YT?
20078
0a079
0oOAD
09081
song
Qa0R}Y
00osa
qoyYas
GOOAR
000AT
00084

aano

Mmoo

-

L RT NN

1

OB o O L Y e

DISSOLVED CONC, HUST BE » ANALMT,
46955, ,DEPHIN, . ( ,HINIMUM (CUTOFF) FLUW DEPTH MELOW WHICH
THE CHANNEL 13 CONSIDERED DRIED,

READ(1,%5) NSTEPI,NICG, ITPRY, ANALYB, DELYH, ANALMT,DEPN]IN

sex COMPUTE BIMULATION LEHGTH (BECONDY) wia

SIMLEN w OELTH

SIHLEN @& BIMLEN = NBTEPA

[F (ECHO)

o MWRITE(O,&) NSTEPS, NIEG, ITPRT, ANALYS, DELTH, ANALMT ; SIMLEN,DERNIN
wesFIN

1F (NSTEPS ,LE, 0) CALL PUTERN([1,NUMERA,HLDERR)

IF (M3EG,LE,0 ,OR, NSEG,GT NAXGEG) CALL PUTERR(Z,NUMERR,HLDERN)
IF (ITPRT LLE, 0) CALL PUTERR(3,MUMERR,HLDERR)

IF {DELTH (LE, 0,0) CALL PUTERR(S,NUMERR,HL.DERR}

RE TURN

FORMAT(IHO, 34X, "SEDIMENT AND CONTAMINANT TRANSPORT SIMULATION',
t PROGRAM = SEHATRA')

FURMATCIHO,5uX, 'PHURLEM SPECLIFICATIONS")

FurMat (Zoag)

FORMAT(IHO, 25X, 2040/25X,2044)

FUNMAT(I10,215,L5,28F10,0,E10,3)

FORMATCLHO, AX,T10, ., NUMRER OF TIME STEPS TO BE TAKENM!/
1ax, 185, ,, MUSBER OF BEGMENTS'/
14K 18, %, PRINT FREVUUENCY {» OF TIME BTEPB)!/
18%eh1," e TIME BERIES ANALYSBIS CONTROL'/
TRpIPESR, 5 4u, TINE BYEP LENGTH (BECONDB)/
T APE1R, S, s TINE BERLIES CONCENTRATION LIMITY/
9x, 110, b, ,COMPUTED BIMULATION LENGFH (BECONMDS)*/
IAGELO, Y, T, o MINIHUM (CUTOFF) FLOW OEPTH (METERN)Y)

EnD

{PLECS VERSION 22,648)
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00004
Qooo2
00003
popoa
00005
DTS
0G0aY
00008
apooe
60010
voolt
o001
0noLs
001y
000318
00016
00017
fpol8
00019
Quazo
00921
00022
0002%
voo2a
00029
00026
0002t
00028
Qouze
00030
00031
00032
0003y
Noo3d
00035
0003
00037
Q005N
00039
0040
ooual
0ngu2
ouo4l
oondd
00045
00uys
000aY
fooud
o049
00050
00051
00052
0005y

1

17=JUNaB? 15002159 PAGE (0000}

BUBROUTINE L1STER(BASE,REGIEG,AEGTIN, CHAIN, DEY,EXT,FILNAN,QUIC,

INTOEG, INTTIA, LOTOEG,LITT M, TOTEP,UNITA,LUIC)

TH)8 ROUTINE HAS THE RESPDONSIAILITY UF LOCATING AND PRINTING THE
SPECIFILD MATRICES FRUM THE SPECIFIEU FILES,

FONMAL PARAMETERSS

TP

dA3E
BEQSESD
BEGTIm
CHalN
DEY
€xr
FILNANM
guilc
INTREG
INTTIM
L8TSEG
LATT]IHM
18TEP
UNITS

uugc

CALLED
CALL81

6
¥

5 CHARACTEHR BABE FILE NAME FOR CHAINED OPEMATIONS
REGINNING SEGMENT NUMBER FDR CHAIWED OPERATIUNS
BEGINNING TIME PLANE NUMSER

LOGICAL FLAG FOR CHAINED DPERATIONS

BASE FILE NAME OEVICE FOR CHAIRED UPERATIONS

BABE FILE NAME EXTENSIUN SUR CHAINED OPERATIONS
FILE SPECIFICATION FOR UHCHAINED PRACEBOING

GROUP uIC POR CHAIMED PROCESEING '

SEGHENT INTERVAL FOR CHAINED PROCEBSING

TIME PLANE INTERVAL

LABT BEGHENT NUMBER FOR (HAINED DPERATIONS

LASY TInE PLAHE NUMBER

TIME BYEP 8IIE

MNEMONICS FOR CONCENTRATION OF COMTAMINANT ATTACHED TO
SEDIMENTE (PC OR KG)

UBER UIC FOR GHAINED PROCESIING

Yt 3PPR
cabe

INCLUDE FELMBIZ,PRM?
BYTE BABE(3),VEY(3),EXTC3),FILKAM(30),GUIC{3),WUIL(3)

INTEGERW2
INTEGER S

LOGICAL Y

DIMENS]ION

BEGSEG,UNITS
BEGTIM, ITIMN,LITTIM, HBTEP

CHATIN
WELEV (MXELEM), CMMELEM,T), CHASB(MXELENM),

CYOLM(MXELEN), CYOTFL(MXELEH), BEL{L0}, B(10,s6],
BAVG(10), DINXELEM 3}, CELAV(MNXELEM,MAXLON),

QCIN(MXELEH, HAXCUN) , HCOUT (MXELEM, MAXCON),
WYCEL(HXELEM, MAXCUN) , BELAV(MAXLEV, MAXCON=}),
AYOLFLHXELEN, MaAXCONY p JI(MXELEN),

BALCMARCUN) 4 DIF (MAXCON) , TRED(MAXCON) ; TOTDIF{HAXCON}

DU (JEEGRAEGHEG, LATIEG, INTAES)
JF (CHAIN)CALL FCODE (FILNAM,BABE, JBFG,EXT,DEV,GUIC,UUIL)
OPENCUNITRZ,NAMERF JLHNAM, TYPERTNLD" ,READONLY ,FUHNME'UNFORMATTEDY)
WHITE(L,9) FILMAM i

IFCBELTIN  NE, 1)
s MM R BERTIM =~ |}
. BXIFeNN=HATRICES

.
.
.
.
« READ(2) NUmMBES
»
"
.
.

B.53



(FLECS VERSION 22,85)

LY
0005%
Do0%6
ponsy
pronse
00059
00040
LIREE-Y]
LY
0u0el
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qupRl
ongRYy
nngas
guode
noyar
DUORY
Vo8
pou9g
Q0D9s
o9
nugIl
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seefFIN J
PO (ITIMeBEGTIN, LATY IR, [INTTLM)

® B F 2 N ¥ oW FF s AR S A EA NSRS S S R E s s s R A SRR R E A A S RS Y R &R R AW

IF{INTTI™ ,NE, 1 LANDU, ITIM ,NE, BREGTIM)

» N m INTTIP =

« BRIPeNHaHATRICES

weofIM

READ (2) NBTEP,NELEM NBED,ELEY,DELZ,B0]Y,XYBD,8THEBS

REAQ (2) (AELEV(J) (CLJrR) XmL1,7)yCMABBLII CYOLA(JI},CTOTLIJ),
JE| NELEN)

REAL(2) ((D(JyK), Kmi,3), J=1,NELEM)

READ (2) (BELCJIY,(OCT K) Kml,5),BAVG(I),Ju],NBEV)

NELMOENELEM=1

Ua(Jul NELEX) JJ(J)uJel

HEAD(2)VOLUME

REAR(2) ({CELAV(J,K), REj, AAXCON}, JE],HELEN)

READ(2) ((WEIN{dsX), KmL,MAXCUN), J®],NELEN)

READ(2) {(UCUUT(JyRY, Kul,®MaXCON), Jui,NELEW)

READ(2) ((UVLELC(J;N), Kui,MAXEQON), JE] NELMO}

READ(2) ((UVUIF{JyX), K2} ,MAXCON); Jmi,RELMU)

HEAD(2) (DBALLIJS),dn) MaxXCUN), TRAL

READ(2) (DIF{JS) Jut,MANCON}TOTF

READ(2) C((BELAV{JyK), WE],HAXCUNw{), Jo1,NBED)

READ{2) L(TBEDC(JI),Jal,MaXCUN)

RLAUCZ) C(TOTDIFCJ),Jul, MAXCUN)

ELAPBE ® THETEPaNSTEP

WRITE(3,1)

WRITE(3,2) NUMSEG,NSTEP,ELAPBE,ELEY, NELMO,0ELZ,NBED,BDLY,

KY80,3TRESS

WHITE(3, B

WRITECI, 4} (UNIT8,Jul,6)

DU tJmi, NELED)

« HRITEC3)S) WELEVCJ) QI 1), L0003 CCI3)2CLdT3,C¢3¢034CL0,5)0

. C(J,b),C'iASS(JJ,C'HJTL(J]

ool IH

ARITE(3,0)

WHITE(3.7) (UNITS,Jm1,4)

Do tJml, HHED)

» WRITE(3,8) BEL(J),(B(J,K),%D1,6),0AVE(J)

|--91H

MRIYECY,12)

WHITE(3,;13) (UNITS, Jel,u]

AHIVELd, L1h) (WELEVYLJY, (U(JsK), Kul,3), CYOLM{J), Jmi.NELEM)

WRITE(Y,14%)

wHITE(S,16) (UN1TB, Jewi,4)

HRITE(3,17) (JJGJ}s (CELAV(JyK), Wu|,HAXCUNY, Jm],NELEM)

WHITE(D, 1 ™)

WRITE(3,106) (UNITS,Jm1,4)

WRITE(I,17) (JJ(J)r CUCINCI,KY, KW, MAXCON), Ju1,MELEM)

NRITLL3,17)

WHLTEC3, 1A) (UNLIS, JE1,4)

PRITECI,IT) fJd0d)y (OCNUT(JpX)y Km],HAXCON), Ju1l NELEM)

WRITE(S,27)

WRHITE{3,16) (UNLTS, Jm},d)

ARTTE(S 17) (Jy (WYCEL(Jp™)y X@1,HAXCONY, Jul NELMG)

WRITE(3,24)

WRETE{3,1n) (UNITS, JEl1,4)
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onglo C e o+ HRITE[R 1T) (dyCUVIIF(JeK), Km1,MAXCOW), Jm1,NELMO)
aui1d s o ARITE(3,21)

outL2 « » WRITE(},22) (UN1TS, Jui,3)

00113 e o MRITEC3,23) (J, (BELAV(J,H)y Kul,MAXCONw~1), Ju},NRED)
grlia « s ARLIEC(3,29)

00115 e o HRITEC3,20) (UNIVS,Jm1,5)

ERY s s MRITEC3,27) {(RAL(J),Jm), HAXCON), TBAL

BOLLT e o WRITE(3,27) (DIF(J),Jui, MAXCON),YOIF

TR R s« WRITE(3,)29) (TBED(J),Jml,NAXCON]

gulle o » HRITEL3,29) L{TOTDIFCI),Ju],RAXCON)

oy s wgeFIN

00121 « CLOSE [UNITH2}

o122 uo.FlN

30123 CLOSE (UNIT=})

vulgu RETURN

00125 o

00128 1 FORMAT {141}

aniar 2  FORMATLZ/710X,'RIVER SEGHENT NUMHER] teBX,fas

olRs i 10X, *TIME STEP NUHYBER) 1,0%, 18/

0ni129 ? LOX, "ELAPSEN TIMEN VeIX,Fil,2/

00130 3 10X, '0ATUNL YoRX, K0, 0/

nuisl 4 1UX, *NUMBER UF ELEMENTSI 1, 8%, 18/

oy 3e % JUX, "STANOARD ELEMENT THICWNENSS ',1PE14,7/

el s3 7 10X, "NUHBEK QF AED LAYERS) tyBX, 16/

GG1RG ] 10X, *STANDARD HED LAYER THICKNERSt!,{PE14,Y/

00135 9 10X, 'TOF LAYER YHICKNESSS L IPELN, T/

00136 1 10%, *SHEAR BTRESS YALUE) YLIPELN,T)

vuisy b} FURHMATC//SSX, "WATER CUNCENTRATIUNSTY

ool3e 4  FOrMAT(/710%, 3{3%, "SUSPENDED' ), 8X, 'DISBOLVED *,}X,3(' CONTAH!
40139 1 YIWANTU),SX, *TATALY p6X, ' TOTALY/

onyan 2 EX,'ELEVATIGN',4x, 'SANQ?,RX,

00141 Y O USILTY B, \CLAY, 5K, TCONTARINANT WITH BAND KITH BILT!¢
nota2 4 3%, VAITH CLAYY 3%, 'PARTICULATEY 48X, "CONC, 1/

vulul S 3,V (METERS) Vo3, SO RG/ManR!  Su) I Xp A2, 'V /MR SX,20A2, ' /naw}l,
00lay b SXY A2,V HRaR SN A2, N /HARS T SR, A2, Pk}

00145 5 FURMATCLX,F10, 4y 1PLUEL2, &)

vo1de 6  FOHMAY(//S8X, 'BED CUNCENTRATIONS')

0otut T FURMAT{Z/16X, YHAND WEIGHAT! SX, "8ILT WEIGHT? ,SX, 'CLAY WEIGHT!,
00148 1 3(SY'CONTAMINANTY), TX, *AVERAGE /2, VELEVATIUNY 06X,

gafug 2 BOVFRACTION! p8RI*WITH SAMOY X "WITH GILTY, TN, N1TH CLAYY,
o150 3 9%, YCONL, v/

00151 b O3 VIMETERS)! o T, B0TX, 9%) 41X, 3 (A2, /MG, 111) A2, F/KBY)
60k5¢ B FURMATUIIX,FLU.4,7(2%,1PEL4,7))

gaiss 9 FORMAT() PROCESEING» *,304})

vrisd JO  FURMATISOX,*{IHPLICIT FaALL YELOCITY BCHEWE)')

0o1ss 11 FORAATCAMN, ' (PONTa 1ATRIN«SOLUTIUN FALL HOUTINE) '}

001586 12 FORMATE/ 745X, *CONTAMINANY ASSOCIATED WITrn BEOIHENT!)

anis7 13 FORMAT{/ /782X SU'CUNTAMENANT V), 2%, VAVERAGE /31X, VELEVATIONT,
unisa 13X, "wlTH SANDY, 3%, "W1TH BILTY, 3N, "WITH CLAY'p4X,'CUNC, '/
0159 ZAZN VIHETERSY Y SN, A2, P /RG " TR AR, VUG  TX, A2,V /KG K e A2, 1 /KGH)
0n140 14 FURMAT(ROK,0PF I, 4, LFAELR, 4}

20161 15 FURMAT{A/38X,"INTEGRATED VALUES DOF TOTAL HA3S OH COMTASIMANT IN EA
noted 1CH ELEMENT Y

ovial 16 FORMAT(//72BX,3('S5USPENCED VI 3(fCONTARINAST 1}, OISNOLVED?/
00164 120%, VELEHENY SAHDY DX, PSILY  RY, "CLAY Y, IX,*AalTH BANDY,3X,
biries ZYALTH SILY ALTH CLAY' ¢ 3%, 'CONTAAINANT /31X, "RGY , QUX, 'KGY,
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00186
gelAay
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00191
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MIOK, PGP o 1IN e A2, 10K A2 10X A2, 12K AR)

FORMAT(R2%, 12,20, PJE1R,8, 1N, 1PZEL1Q. 401X, 1PEL2,84,1K,1PE12,8)

FORMAT(/Z737%, 'PLUX OF BEGIMENT MASS8 UR CONTAMIMANT INPFLUENT 1O ELE
LHENTY)

roahntsttsvx.!rLux OF SEDIMENT HASS OR CONMTAMIMANY EFFLUENT FROW E
1LEMENT!)

FORMAT(//34X, YERTICAL FLUX OF SEDIMENT MABE QR CONTAMINANT 1O EAC
I1H ELEMENTH)

FORMAT(//38X, 'INTEGAATED YALUES DOF TOTAL MABS OR CONTAMINANT IX TH
1E BEDY)

FORMATC/Z714%,) YELEMENT Y, S), 1 SAND WEIGHT ¢, 5, *BILT WEIGHT*, 3K, 'CLAY
1 WEIGHTY 3 (SN, *CONTAMINANY Y} /775X, "AITH SANDY 72X, 'RITH QILT*,TH,!
2WITH CLl7‘1101u'KB',ztlllr'HG‘J.ISX:IE:Z(IlﬁalZI)

FORMaAT(16K, I3, 2%, 5Pokie,T)

FORMAT(/Z/736X, 'OIBPERSLON OF SEGIMENT MASH DR COMTAMINANT THRQUGH ¢
1ACH ELEMENT')

26 FORMATC O 00, "O4ANDY (12X, "SILT 12X CLAY (11N "H/ZBANDT 10X, "R/B]IL
1TV 10X, *WZCLAY Y, 7X, TOLBBOLYED?, 3, ' FOTAL CONTAMINANTI/ X, ING!,
2100%, PREYpLAN, TREY  RAN A2, 10N, A2, 10X, A2, 140,42, 14X, 40)

F4) FORMATI2X, B(2X,1PELD,T))

29 FORMATI'0',%(1) OLDC ¢ ENFLUENT = EFFLUENTI/Y 1,

1 ‘t!) HEWL = {13}/ %,
e 035 HEWBED s SUsmATION {B(I,J)evOLUNE«DENSITYI'/' Y,
3 1{q) KEWBED « QLDBED & (2)V)

29 FORMAT(2X,8(2%,SPELO Y] 16X, 1PE 0,7}

C

T T - YRS -

0 AK1P=NMaMATRICER
s DO (Hm],NM)
C s o mud THERE AME 15 RECORDS FOR CACH TIME BTEP ane
+ +« DO (Mel,15) READ (&)
e wsquefFIN’
IIIFIN
C
END

PROCEDURE CROBA-REFERENCE TABLE

00192 BK]P=NA=HATR]ICES

0np%%  0OQDS8
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A e O A Al

00001} BUBROUTINE PARYICC(AMAR, ALEN, B, C, CCIN, COLO, DECAY, DELTD,
o00Q02 i DFZ, I, J, NBED, KELEM, WHOUY, QHIN, QY BORYN,
ool 2 aD' BR. ALF‘| HE“[ \'E'.l[ 'EL!. Y‘lT'

ovouvy 3 DELL, DEPTH, BWID, AWID, HETA], BETA2, DB3ORS, OGLDC)

pooos ¢

ooogse € THIS SUBROUTINE CALCULATES COEFFICIENTS OF CONYECTIVE, DECAY AND
go001 € SOURCE TERMS FOR YRANSPURT OF .POLLUTANT ATYACHED TO DECIMENT,
gugon c

00009 [ JNPUT PARAMETERD?

duoto C ABAR = AVEHAGE ELEMENT AREAD

anoit C 8 o« BED CUNDITIONS

notie c c « NATER CONDITIONA

00013 c CCIN = CONCENTRATION OF INFLOW

gont1a [+ CoLe w CELL=CENTERED CONMCENTRATIUN

vo01s ¢ DECAY « FIRST ORDER DECAY

ovois € DELTD « TIME STEP (DAYS)

00017 c nrI « DIFFUSION COEFFICIENT

H0otA c DELZ = ELEMENT THICKNEDS

00y19 C 1 = ELEMENT INUEX

oyoey |+ J w PARAMETER INGEX

pon2l C NBED = NLMHBER OF BEL LAYERS

ooz C NELEM o NUMBER COF ELEMENTS

0023 € QHIN  « INFLOW DISCHARGE

onn2y c Qy = YERTICAL OJSCHARGE

00ges C SURBK  « ADBURBTION ON SEOTMENT, (1=3) Maed/KG, {4+9) 1/DAY
00026 € DSORE = DESORPTION FAUM SEDIMENT, (1e3) Maa3/KG, (a4n9) 1/DAY
ang2y [ SR = ERDIION RATE, KG{PC)}/Man3/DAY

op028 c .18 « DEROBLITION RAVE, KG{PC}/MI/DAY

00029 (o UUTPUT PARAMETERS:

00030 o ALFA =« DECAY TERM,; 1/0AY _

00031 C HETA = SOURCE OR BINK TERM, PC (KG)/HAx3/DAY

PUD32 C BETAY » INFLUENY BOURCE TERM FDR IaTH NODE, PC (KQ)/MA%3/DAY
00033 C BETAZ = INFLUENY SQURCE TERM FOR T+1 TH NODE, PL (KG)/Hand/ DAYy
00034 ¢ YEL1L w FIRST CONVECTIVE TERM, M/DAY

00035 [ YELZ w SECONT CONYECTIYE TERNM, M/DAY

UL TY C

60037 c CALLED 8Y TRANSP

ovois C

00Dl INCLUDE YE_LMSIZ,PRM!?

noo4u C

noo4l REAL INFHAC

onng2 c o

goouy OLIMENIION ARAR(HYXELEM); AREA(MNELEM), B(MAKLEY MAXCON=1),
0oouq 1 COANCHXELEM, HAXCUNY ) DECAY(&), DFI(4), GHINUHAXELEM),
noo4s 2 AY(MAELEM), BURBA{9), BH{6), COLOCMXELEM:MAXCUN),
nouds 3 C(MXELEM,HAXCON)y YSET(5), WYHOUT{WXELEW],

00047 & SO(HXELEM, 6}, BAID(MNELER), SnID(HXELEM}, CHAR{MAELEM,MANCON)
0U048 5 ¢ UBURB(D), OLDC(MXELEM,HAXCOH)

00049 ¢

pnese ¢

0005} 2ERD 3 1 0E=1D

Quase Juin] = 3}

00053 Pl m I + 1
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Juu9s
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paindg
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c
C
c

[z NeRel

ANOomOoOOoCOh o000 0n nMno

Lx]

awx CONVECTIVE TERM ana

AN m DY)
VELY w(AQ=VEET (JHI}wBWIDC(L)*ALEN)Y /ABAR(T)

Ad @ AVIIPY)
VEL2m(AQavBET(JM3)xBAID(I+)«ALEN) /4BAR(])

#xe DECAY TEAM man  (FFFLUENT)
ALFARRBHUUT(TI) /(ARAR(IJ4DELY) + DECAY(L)
wan BOUMCE O] SINK TERM aax  (INFLUENT)

HETAIIHHIN{I)/tlHaRlIJ*UELZJ*tCCIﬂ(I;OJ)3.¢CC1N(I+1;J)/6,}
HETAZEGHIN(TY/(ABARCIIRDELIIATCCINCT,J)76,4CCIN{T¢1,01/},)
*ltiiilktktittltilt!il‘iiittlititﬁttttltﬁ**l‘!lttttitﬁititiititﬁ.i

] ]
% WARNING) CCIN I3 WHITTEN INTO CBAR A3 a FIRAT *
* APPRUNIMATIUN TO THE EVENTUAL AVERAGE "
" COACENTRATION, THE ONLY HEAND HY WH]CH "
» TU AMSURE THE ACCURACY DF TH]N H
* ASSUMPTION I8 TO [VERATE TO TRE CORRECY *
* S$OLUTION, AND USE NEW JTERATES 10 BETTER "
" APPRDXIMATE CBaAR, "
] ]
* "

AR R A RN AR R R AR R AN AR A AR R R AR R AR AR NN AN AN AN ARA N
wk# ARSORPTION / DESORPTION hww
vo (IE ® I, NELEMW)
THFRAC & O, SwOHIN(IEY*NEL TN/ABAR(IE) /DELT
EXFRAC x 1,0 = INFRAL

PO (IC m 1,MAXCUN}
» FCHARCIE,ICY & CCIN(TE,IC)®INFRACHDLDCCLIE, 1CINEXFRAC

agsFIN
I.FIN
FICHAKCI, JH3) . GT,0,0,AND CAAR[I+1,JH3),0T,0,0)
ADDSIm SURBREJIAJURARLINEIZ 12,0 I ALBARCI,JHB)aLBARLI, )

YCORAR[I, JHBIWCHARCL¥L ¢ TI+CBARTI+ JMAJACIARCY, T)¢
CBARCI+4,JNI)NCHAR(I®L,7))=SOHBK{J) /b, k{2, hCAAH(I,J )¢
ChHaR(1+1,4))

EY T USHRB(JIADSURDUIMY) /12, % (3, «CHAR(TyJMIISCBARCE, T)
$CBARLT , JMII wCHAR(LI+L, T *CHARCI+LpJMI)RCBAR(L,7)¢ ’
CAAN(Le L, JHIIRCRARCL+1, T))=DBUHB(J) 76,0 (2, ~CHAR(I,J)+
CRAR(I®*],J))

ADIYZm SURBK (J)ASORPK(JINII /12 W (CHARCT, JHIINCBAR(T,T7)
$CHAH( L, MBI RCHAR(IH L, TI4CPARCI+ L, JHIIRCHARC),7)
$3.CAARCI41, I3V ALCHARII+ L, 7)) =SRAK{I) /0, 2 (CRAR(],J?
+2.%CRAR{I+1,J))

DsAUZw VANHA(JIADBURHLINA) Z12, W (CHAR( I, JRAYACHAR{T,;T)
YCHAR (L, JHI)ACHARCI4 1 TI+CHARCIH 1, JFS)RCHAR{L, )

Y3, 0CRAR(I41,Jn3)aCBARCI+1eT))=DBORB{JI/ 6, #({LBARCI ]}

2. *CuAH(]141,J))

i -

el g e

P -
L TR T I T R I R T R T T kL L T

[P
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got11n IF(ADDB] ,GT,0,0,0R,ADDSS EN,DSADI)BETATEBETA) +ADDS)

0ol e IFLOSADL LT,0,0)PEIAIRBETAL$LAAD]

00392 » TF{ADUS2,6T,0,0,0R,ADDSZ,EN, USAD2)DETAZRBETARZ+4DDI2
ovi13s «» IF(DBAD2,LT,0,D)BETARINETAZ+DEAD2

NERET saeFIN

00115 c

00154 o wkx JCOUR QR DEPOSITIDN dka

puLy? C

TR L} META ® 3R({J) = BU(I,J)

0ult9 HETURN

uul2n END

{FLECS VERSIUN 22,45}
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SUBROQUTINE PHOINP(ECHD, JULTAN,KAY),KAY2,PCOEF)

THIS BUVROUTINE [8 WESPONBIBLE FOR READING THE PHOTOLYBIS INPUT
DATA AND COMPUTING THE FIRST TERW OF THE HATE OF CHANGE EQUATION,

FORMAL PAMAMETENS}

ECHU = LINE PRINTER ECHU CONYROL VARIABLE = Lag

JULTAN = JULIAN STARTING DATE OF THE !lHULlTlﬂN

Kayl o LIGHY EXTINCTEON COEFFICIENT OF WATER

KAYZ = LIGHY EXTINCTION COEFFECTENT OF SUBPENDED SEQDIMENTS
IN WATER

PCOEF = FIRST TEAM OF THE ARATE OF CHAMGE EQUAT]IQN

CALLED HBY3 BERATRA

INTEGER®Y SECDAY
LOGICAL®L ECHO

REAL KAYVEI KAYZ2

OTHENSION EC1A8)pBX(18,08),WL(38),PCOEF(R)

LATA BECDAY/B8QD0/
nan THEBE ARE THE QUNLIGHT WAYE LENGTHE THAT DATA ]B EXPECTED POR
DATA Wi /7 300,00, 303,75, JOB,7S, 313,79, 3i0.7%, 323,10,

346,00, 370,00, 800,00, 830,08, 480,00, 890,00,
536,25, 506,50, &37,%0, &A7,%0, 754,00, 80Q,00/

seasFIRBT DATA BET

COL., t= 5,,eJULLAN, o, JULTAN BTARTING DATE OF YHE BIMULATION

WHEN THIS& 18 INPUT &8 & ZERO, MO
PHOTOLYSIS CALCULATIONS ARE MADE,

6=15,44PHIseanese THE REACTION QUANTUN YIELD FOR THE
CHEMICAL IN AJR=BATURATED, PURE WATER,
A MEABURE OF THE EFFICIENCY WITH WHICH
A PHOTOCHEHLICAL PROCERY® CONYEHTS
ADSORAED LIGHY INTO CHEMICAL REACTIOUN,

16w25, o KAY] g0 ey LIGHT EXTINCTION COEFFICIENT OF WATER
(1/K)

20m39. 4 RAY2 nas ek TGHT EXTINCTION COEFFICIENT OF
BUSPENDED SEDIMENTS IN WATER (BELF=
BHANING COLFFICIEANT) Mand/KBru2

READ{1s1) JULIAH,PHI,KAY],KAY2
wHEW {JULlAn E4, Q)

-

D0 {Tal,4) PCOEF{I) » 0,0

o PHY = 00D

» KAYL m 0.0

« KAYZ m 0,0

« IF LECHO) wRITE{b6,2)
seaF 1IN

ELSE
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11=J

UN=82 1514

03ell

PAGE

ooood

00054 « wseoBECOND DATA 8ET = ADSORBYION COEFFICIENTS TABLE

00058 C . THIS 18 THE TABLE OF ADAORTION COEFFICIENMTS FOR 18
fnoss € . OLFFERENT WAVELEMNGTHY THAT ARE & HEASURE QF THE CHEHICAL'S
00057 c . ABILITY TO ADSORB LIGHT AT THE DIFFERENT WAVELENGTHE,
00034 4 . MAVELEMGTH UNLTS ARE NANU METERS,

0005 € . eee s NECURD §

toges . COL. $10,,,E( 1),4oC0EF, PUR WAVELENGTH OF 300,00
00061 € . 11220,,,E( 2),,,CO0EF, FOR wAVELENGTH DFf 303,75
Quose ¢ . 2130, ,46( 3),,,COLF, FON wAVELENGTH OF 308,79
0n0el C - Jl‘“o...!( ﬂl...CUE?. Fﬂﬂ H‘VELINGTH orF 313.75
0Q06d ¢ . 81250, ,,E( 5),0sCOEF, FOR WAVELENGTH OF 318,7%
0n0ss € . 5)wb0,eeE( 8),4.COEF, FOR WAVELENGTH OF 323,10
woope ¢ . bi=T70,04E 7),4,C0LF, FOR NAVELENGTH OF 344,00
QousY c . T1=80,,,8( 8),,,COEF, FOR MAVELENGTH OF 370,00
60068 € .

00009 € . s RECORN 2

0op7e ¢ . COL., 1i=30.,,E{ 9),,,COEF, FON WAVELENGTIH OF 400,00
000ty € . 11e20,4,E410),,,COEF, FOR WAVELENSTH OF 430,00
soo072 € - 21030,,,EC()11),..C0EF, FOR WAVELENETH OF &40,00
onatld c . 31mq0,,,0(12),,.COEF, FOR WAVELENGTH OF a%0,00
woe7a ¢ . Ble0,, E113),,,CNEF, FOR WAVELENGTH OF 536,29
woo7s € . S1w60, 4 E{10),,,CO0FF, FOR WAVELENGTH OF 387,50
200748 [ . 61-70.--!(15)...C0!F. FDR .‘VELING'H OF 6’?.’0
00077 C » Tl-ﬂno..E(lb)..oCDIF. FOR llFCLEHdTﬂ DF 6!7.50
000?78 € .

aonte ¢ . eaesRECORD 3

oiURR  C . COLy, 1=10,,.E(17),,+.COEF, FOR WAVELENGTH OF 736,00
vousr ¢ . 11=20,,,Et18),,,COEF, FOR WAYELENUTH OF 800,00
UopR2 .

000n3 « READCY,4) (E(L),Lm=1,18}

(WL T | [ M

600As ¢ + aseanTHIRD DAYA BET « B0LAR INTENSLTY TABLE

00046 ¢ . THIS [ABLE CONSIATA OF FOUR SETS OF 18 YALUES, TnE
00uvd7? L . FOUR BETY CORHEBAPOND YO SPRING, SUMMER, FALL, AND WINTER,
0008l C . RESFECTIVELY, THE 18 VALUES CORRESPOND TO YHE |8 WAVELENGTHS
0ooA9 € . AB DESCRIGED ABOVE IN THE ADSORPTION CUEFFICIENT TABLE,
gons0 ¢ ’ THE INCLUSIYE DATEQ FOR EACH SEASON ARE GIVEN BELOM)
4009l ¢ . CALENLER DATES JULIAM DATES

OOUQE c - L L LL LTl LT3 Ll L L LY L L 1 1]

00093 ¢ . BPRING MARCH | = HAY 31 50=18)

nooe4 ¢ . JUrHER JINE | = AUR, 32 152=243

00095 c . FaLy AP, 1 = NOY, 3D 264=1314

pangs ¢ . ®INTER DEC, | = FEB, 28 335=36%) =59

onoey C -

boosy w READU1,4) ((SICL,I)eLwi,1B8),1n1,4)

0099 ¢ .

00109 « IF (ECHD)

noLolL v« KNRITE(R,3)

00to2 s o HKRIVE(H,7) JULTIAN;PHE,KAY1, KAYZ

Qui03 s o WHITEC(H, %)

00304  w D0 (Lu},i8)

24105 v » s YRITECH,b) wi{L),E(L),(81(L,1),Inl,4)

001906 e s anaFIN

0d107 » enefIN

o108 € .

20109 ¢ o k2% THE JULIAN GATE I8 ADJUSTED YO HAKE THE FIRST DAY DF
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odi1o
ool
00112
00143
ouilg
uinlls
Ul
0eLs?
pir1lA
onlie
00l¢y
002l
ag0122
gri2l
noley
0012%
vol2s
oulzy
nny2y
00129
0013
00131
en1s2
00133
00134
031138
[LIHE I ¥
00137
00138
JUl139

c

[z EaNsl

(L OF VR N e ]

-

SPRING JULTAN DAY 1 w#an
WHEMN (JULIAN GE, 6D} JULIAN ® JULIAN = %9
ELSE JULIAN ® JULIAM & 304

wet COHMPUTE THE FIRBT TERM UF THE RATE OF CHANGE EQUATION
FOM EACH OF THE FUOUR BEABOHY wam

0 (lwi,a)

« PCUEF(]) m 0,0 .

o DO {Lm},18) PCUEF(I} w PCOEF(I) 4+ ECL) » 8Y(L,1)

¢« PCOEF(]) = frnl a PLOEF(]) & {(2,503/6,02E20) » BECOAY

agaFIN

essFIN

RETURN

L T T I T I L

FORMATC(IS,3F10,0)

FORMAT(IHO, 13X, *NO PHUTULYSIS OEGRAUATION WILL BE COHPUTED')
FURMAT(1rU, 28X, *PHOTOLYIIS TAARLEE AND COEFFICIENTAY) '
FURMAT{OF10,0/B8F 0 ,0/2F10,0)

FORFATCLIMO,56%, '"PHOYOLYSIS TABLE3! /39X, 'ADBORBTIONY,

1 23X, "BUOLAR JMTENSITIES?'/23X,'LAMDA CENTEAR!,
2 2X:VCUOEFFICIENTEY ,SX, 'SPRING' BN, YIUMBER ; 9X, 'FALLY,
Y 9k, "HINTER /2N, 6 (1201 =1),22))
FORMATCZ2OR ,Fe 2, 3X,59(2X,1PE1Z,4))

FUORMATLC26K, 15, Ty o JULIAN STARTING DATE!/

1 14X, IPEL2,5 " o4 JREACTION QUANMTUM YIELD'/

2 14X, IPELZ,5, " o2 LIGHT EXTINCTIUN COEFFICIENT QF WATER'/

3 LAY, APELR,Sp " ye ol 16HT EXTINGTION COEFFICIENT QF SUSPENOED?,
i ' B0LIDS IN WATER') ’

LTH

(FLECS VERSION 22,48)
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gonnt
soong
onov3
[T
Qouns
DIVEIET
00007
n0008
00609
aagio
Qo011
noonge
00013
00014
Qau01s
uole
o0ty
(LN
aga19
gou2n
RN F3 |
aonee
Gno23
pongzd
Qnn2%
90028
poaey
goves
yoog9e
Gog30
augss
0l
yuniy
[LEIVE T
p0u3s
gnash
annay
ENO3A
DIV E
Quddu
ghnuy
onoua
00043
[T
onnus
LOLET
Yyoaay
00048
0Quu9
90050
yaegsl
oo0s2
oposs

BEpEErTITds Al a g rAaR R Ry NS ENSTETRSETEw

oo OoOcnoOnn

[y

SUAKOUTIME PRUFLL(ALEN, AWID, DELZ, DEPTH, NELEW, W
1 USTAR, vOL, uH, EL, IFLAG, DELTA)

THI8 ROUTINE ASSIONE & LUGARITHMIC UR UNIFORM PROFILE FOR THE
BULW VOLUMETRIC FLOWS,

INPUT PARAMETERS S
ALEN o SEGMENT LENGTH

ANTD w SEGMENT WIUTH

DELZ e JTanUARL ELEMENT THICHNESRS

VEPTH « FLOW DEPTH

NELEM = NUMBER OF VERTICAL ELEMERTBE IN THE BEGMENT
u = FLUW TQ dE DISTRIBUTED

USTAI = SHEAR VELOCITY

VoL » JBEGHMENT YOLUHE
JQUTPUT PARAAETERS)
dH = DIITAIBUTED FLOW

CALLED BY: HYDFLD, 1CFLO
INCLUDE 'L M81Z,.Pin'

OTHEMIION QH(PXELEM)y Z(HMXELEM), ILi(HXELEM), ANID{MXELEN),
] EL (HXELEM)

OATA XKZ0,4/

DATA G/9,81/

DU (1 & {,MxE{EN]

. AH{I} ® p,0

vesFIN

UBAREG / vOL % ALER
INANEPTH/A{IO NN [UBARAXN /(2 ,3aUBTAR) ¢ 1,/2,3}))
[courImo ’
tial DG

CIMURARRXK /USTARS1,0
CONSDEPTHa(Ci=2 303 ALOGIQ(DEFPTH))

REPEAT UNTILULABS(EPS)Y LT, 0,01, 04, JCOUNT GT,10)
« JCOUNTERICOINTYH]

s FINERCONZOACLl42,30MDEPTHRALDGLIO(Z0)

» FPRZURDEPTH/IU=C]

. IPPlOFZIG/FPIO

. EPSE{ZPa-70)}/IP

.« l0EZP

« SFLIOLT, 0,00

v e IOEDEPTH/ACLIN  ae(UBARAXK/ L2 S0O3aUSTAR)#],/2,508))
» + JCUUNTR]Y

e s9sFIn

enefFIH

AMEH (20 LGY, OELZ/U,0,UR, NFLEM E3,1)

o R0 UTHTHINUTE VELUCITY UNIFORMLY was
. AHENCUIFLAG,EN, 0}

. . Lo (1.10'4ELE|“"1
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00054 ¢« HH{]IWUBARADELZAANID(]}

00055 » . eesFIN

600546 s sasfIN

pDOSY « ELAE

QunsA s o 00 (Im)1 RELENM=])

000%9 s s o WQH{I)WUBARS(EL(J+1)=ELLT))nANIOD(I)
oudeD » » .n.FlH

onoel e« « GH(NELEH)WUBAR®OELTAANAWID{NELEN)

00042 « assfFIN

noveld wusFIN

000484 ELSE

DOUAS C o Wun DIBTRINUTE VYELOCITY INTO A LDGARITHMIC PROFILE nex
0008 + NUMRENELEM+]

00067 . 2l1)aZo

0004b o J{NUMB)ImDEPTH

B0uAS « L1INURRYRD,

00070 c .

Qo07} « JX B ]

00072 v JadUmg

[ 1T ] « PEPEAT UNTIL (JXx LEG, NELEM ,0R, ZUJ) LE, 10)
gagra e s JE W JN ¢+ 1

0007Y « s+« JENELEM = JX ¢ 2

00078 « o WHEN {IFLAG,EU,0) 2)00)ugy{Je))2DELT
oonTy? « o ELSE

pPoUTa e & » WHEN (J,EQ,NELEM} Z5(J)nZicCJ+#1)¢DELTA
00079 ¢+ o+ o UELBE 21 (I)mZi(Jet )+ELLI+1)=EL(J)
00060 s o sesfIN

00048] o v« I{JIwDERTH = Z1(J)

oo0aR » sasfFlN

onNYARl} o MHEN {ZI(J) .6T, 20) J = 1

00084 « ELAE

30085 s s J1 ® Jay

000RS « » DU {Is].J1)

¢o0RY « s » UH(I)md,

onpae s o aesfFIN

00039 e seefFlN

00090 [ .

ono9y C -

00092 o AE2.303 x USTAR 7 XK

0nyql S TILE 1+

wocIs € « XLDGDHALDGLO(DEPTH)

Q009% c e DD (ImJ,NELEM™)

20096 C « IP1o1e]

00097 C » DLZ m J(IPIY = I(D)

00098 ¢ » TIBARDLY » XLOGD

00099 € o T2 WAA(Z(IPE) & ALOGIOLICIPY)) = I(I) % ALOGIO(Z(I)}=DLD)
00100 C e BHIL)w{UBARADLI=T1412)%ARIN(])

an10y C . SUM ® BUM ¢ uUH(]}

00102 c « FIN

aatol e TIEA/Z(UEPTHeIOI&(ZOXALOGIO{ZD)=0EPTHRALDGIOCOEPTH) JUBAR
00104 « DO {IuJ,MELEN)

00105 « o IPLlE]sd

0Nios s o T2uan(Z(IR1)XALDGIOC2CIPLY)=TCI)AALDGLOCICY)))
Voi07 e e GHLIIRAMICTIS(T24{2LIPLYImZCININTL)
00fDA « o BUASSUIIMIGH(T)

00309 « ageFIV
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o0ltn N DO (I=),NELEM)

0qQ11}) » . QHII)SUHACT)/BUM * @
ooile . Ty FIN

00413 e FIN

o114 RETURN

00115 Enp

(FLECS VERSIDON 22,44)
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o000
00002
0o0gul
gnogdg
0uoys
n0odée
op00?
BanA
HpnNp9
90010
Ryl
g0l
pongd
[T Y]
plets

LEL DLl L L L L DAL LE PP L LRy LY L LY}

SUBRUUTINE PUTEWR({D, NUMERR, HLDERA}

C
c NHEN AN EHKDR 1% DETECTED [N THE IHPUT BTHEAM ,
c THIS SUBRHUTINE 19 CALLED TO PLACE THE EMROR ID;NTIFIFATION
C CHUE (IL) INTO THE HOLOING ARRAY (HLDERR) AND INCHEMENTS
c THE NUMREKR JF ERRUHS (NUMERR),
C
c CALLED Yz oI¥DAT, INIDAT, TRADAT, UPSDAT
[
HYTE HLUERR(inD)
C

NIHERRENUMERR 4 1
HLNDER®K (NUHMERR)NIN
RE TURN
EHD

(FLECS YERBIUN 22,44)
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- e e i e T g A Tyl L AR R A N

D! SHUBROUUTINE RAPIUS { ALEMN, AREA, CRUSEC, DEPTH, EL, MRAD)
pgong C

Hond C THIS HOUTINE CALCULATES THE HYDWAULIC HADIUS OF A CROBBBECTIAN,
ouoog c

ongos c INPUT PARAMETERS:

000Qh C ALEwM = BEGVENT LENGTM

noonzy C AAE & = BURFACE AREA AT NOODAL DEPTHS

opdag C DPEPTH = WEPTH OF CR{IBS=SECTION

ongua C EL s ELEVATION OF MODOAL AREAS

ongtLn C UUTPUT PAHRAMETERS}

00911 C CROSEL » TOTAL CROBS=HECTIDNAL AREA

onyle C HAAD e HYLDRAULIC RiDIUY

g1y C

00014 C CALLEL BY} HYPDAT, ICFLO

0015 c

00014 INCILLUNE V£ MS)Z, PR

anngy OIMENITON AREA{YXELEM), EL(HXELEM)}

noo01Aa C

wigl9 CRUSEC » 9,

anngn BLEN = 1,/ALEH

tuuel JETPFH @ AREAC))*DLEN

nyp22 ELBTH ® EL(})

po02Y AHTH 3 AREA(]IRHLEN

nnngzy C

tnY2s ol (182, #XELEH)

00026 . ELTOP m EFL{I)

now27 s WTUP m AREACI)wULEN

oongzs + IF (ELTUP,GE.DEPTH)Y 6D TO 10

00029 « CROBEC = (ELTOP = ELATH)I&(WTOP & WRTH)/2, ¢ CROSEC
00030 . MNETPER m SURT((ELTOP = ELBTH)*%2 & ((WTDF « WBIMI/2,)1wa2) 8 2,0
00931 1, + WETPER

unyse « ELOTH & ELTOP

010358 « WHTH = WTDP

00934 eaakl

00035 ARTTE (h,1) CRUBEC, WETPER, I

LR 1) | FURHAT (tir, ERRUR IN SYUBMHOUTINE RAUIVS'/

UR ¥ | 1o CRUSEC w ', El2,%,"Hex}t/

ugnie 2 T3 MWETTED PERIMETER w v, Ej2, 0, "Mangt/
annxy 3 tn  ELEMENTS ', 13}

Be040 a0 TO 20

gnpug v 4aTUP B WATH ¢ (ATOPY = WHTM) & (PEPTH = ELATMI/(ELYOF « ELBTH)
004 ELTOP = DEPTH

anoussy CAROSEL = CRUSFC + (ELTUP « ELRTH) » (wiOP & wWATM)/2,
ropby FETPEH ® BURT ((ELTOP = ELRTM)&&2 ¢ ((W10P =niTH)I/2, )%u2) & 2,0
aneys 1 + AETrEA

Nous 2u HEADN = CHIOSEL 7/ AETPER

0uty7 HE TR~

LYY ) E )

(FLECS vERSIUN 22,4n)
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PEUPSAESRPYIRPAANSORSAPFSENFS S ENS DN SS9 irESDYES

appa} SUMRQUTINE RDSFLO(ALEN, AREA, ANIG,C, DELZ, DFL, NELEM, NELEMP,
000y 1 POELE, PHID, PXBAR, YBEY, XSAREA)

ouony ¢

00008 c THIS BULROUTINE I8 CALLED EACH TIME BTEP (EXCEPT TME FIRSBT) WHMEN THE
onens c DEPTH wlTHIN THE SEGMENY HAS CHANGED, IT8 TASK I8 TD REOISTRIBUTE
0000 c THE CONCENTHATIONS, '
vooenr ¢ '

VLYY c FORHAL MPARAMETERBE

00Qu9 ¢ AWlD e WIDTH # CURRENT TIME STEP

00010 c t = THE NELMFT¢] NODAL CONCENTRAYIONS THAF ARE TO BF
opdt} C REDIBTRINUTED ‘

00912 C DELZ = THE 3TANDARD ELEMENT THICKNEBS FOR THE CURRENT TIME OTEP
60013 C [T ¥ § = ODIFFUSLOND]SPERSION COEFFICIENT

nogLyg c NELEM = THE WNUMBER OF ELEMENTS FOR THE CURRENT TIWE BTEP
o0Lis ¢ NELEMP = THE NUMBER OF ELEMENTSB DURING THE PREVIOUS TIME BSTEP
0001b c FOELZ = THE BTANDARD ELEMENT THICKNESS USED DUNING THE PREVIOUS
voo0i? ¢ TINE BTEF

00018 c PXS4R « PRESS SECTION o PREYIOUR TIME ATEP

00019 C PYID = WIDTH & PREVIUUS TINWE BIEP

00020 c XSAREA « CRNBS BECTION # CURRENT TIME STEP

o002 c VAET = SETTLING VELOCITY OF BEDIMENT

ouoz2 ¢

pooz} c CALLED BYp BERATRA

opoz2a C

boy2s INCLUDE TELHBITI,PRM*

ang2a c

00027 DIMENSLON AREA{MXELEMY, AWID(WNXELEM), C(MXELEM,MAXCON},

00028 SCP(MXELEM, MAXCON), DF2{a), PwID{MXELEY), PXSAR(MXELEM},

h0029 2YSET(3)y XNSAREACMXELEM}, JELP(MXELEM), HEOXS(MXELEM), THASSLT)
onyle ¢

03}y Px8 = 0,

00032 X8 w0,

00033 C

D034 DO (I®m1,MELEM) X8 = XS ¢ XSAREA[I}

Youlds v (I, ,NELEMP) PXS m PXB + PXSARCI)

00034 VT (Im)pNELEMPHY)

o037 « DO (Jmi MaxLUN)

00038 e s CP(E)J) ®w C(E,d}

000359 » aaseFIN’

oanag esefFIN

a0o0ul HATIO B PXB/XS

00042 CALL EQUPXS(PXBAR, Pwil, PDELZ, XSAHEA, NELEM, NELEMP, RaAT]O,
auo4}y 11ELP, FEUXB)

00044 DU (K], HAXCUN)

0004S « THASB(X)wD,

LTS « CTECP{2,K)

voonat « CRECP(t,x)

0004A o« HELMHT=2]

nnyag » CHASARB(CT+CI} /2, %PXIAR(1)

00050 « CMASHbLED,

00v51 s UDOUIW1,NELEMW}

nnops52 » w MNELMIPRIELP(I}

0uyYs}y s » ABENELHTP

B.68
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00054 . w NTEHG41

onpss « » ET=hBePOELT

Unise + » EBBET~PUELZ

00057 e o+ CTREP(HT K}

09058 P 1 A LLETLY

go0s9 s« » HELBHEGXNS{I}

nogal e « FACIm(HEL=EH)/PPELZ

voost « o FACZE(ET=HEL)}/PDELZ

D00BR w o CTUPECTwFACL1+CBaFALC2

TR v o CMASATR(CYSCTOPI/2,#PHID(NB)NCETmHEL)
BhD6Y s o CPANATE(CTOP4CB)/2,4PWID{NB) A (HEL=EH)
npotes e o IMNDICEKELMIPeRELMAT

e 06R » o LMASSEO,

tooat e o JF{INCIC,EQ,u) CHASSWCHMASHT=CHASBE
1YY e o IF(INDIC,GT7.0) CHASSOCAMASEBTHCHASAR
6009 e o IFCINOIC,GT,.1)

BouTo e w o UO(JENELMUT+1,HNELMTP=1)

ceoTy » . . . CTRCP{J+]1,K)

aouy2 e & w» s CHECPEJI,R)

LV s s s & GMABSaCHASSHPXIAR(JIIN{CT#CB)/2,
veovy » =« s ugsfFIN

GRS v s ssaFIN

fto0Th s s THABS(KINTHABA(K)+CHABY

anoty C « « HODAL VALUE IN RUTTOM ELEMENT

40078 s « PMHEN([I,fuW,1)

079 « & s MHENC(KGNE,7)

argdy C . " . .

angsl c « w« s w BAND SILY CLAY

JUUAZ C . . . .

Jupa3 s & o w RHEA(K,LT,¥)

HGORY . » . ] . CUEF mp,

UnoRsS s w » s o BEYBET[K)#AREALI)}/{AWID(I)*ALEN)
Hodde e e v & s EIZRUFILK)

pnoAay N 2 L

ONOAR C » » . ¥

BOoAg ¢ e wx & « POLLUTANY ASBOCIATED WITH BAND SILYT CLAY
G090 C . k%

[T Y « « s a ELSE

nooe2 » = s+ o o COEF 30,

IR e & 2 s 4 UHSEYSET(HKeY)#AREA(])/(AHLID{1)INALEN)
00094 « o » a1 o FEIWLFI{K=})

L LY . » - L] ll.Fl-'u

V0Y9k C s b v 4

pupe7 C e = v « MUTEQ CHASS IS IN (KG/M}

NG9l [ . . * -

Bun99d e & v o LCrl,w)m(2, wCMASS/XBAREA(I)=COEF*DELZ/ET) /L2, »RSnDELZ/FL)
going « » ¢ a LC(2sKIe2, wCHASRI/XSAREA(L1)=C(], %}
voiol e & o sasFIk

noLoe C . x x

togied C s + a DIBSALVED FOLLUTAHT

Jelnu C .o e

Julus + s« « ELSE

00ine s a2 s a CLUPK)RLCHASES/YSAREA(L)

00107 s s v s LCt2yn3eC(1,4Kk}

00104 v s a2 ag,FIn

oniog L] a ..-FlN
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o0lin C NODAL YALUES ABOVYE HOTTOM ELEHENT

» [ ]
o011y o o ELSE C(I#lsR) ® 2, #CHASS/ XBAREA(I}=C{1¢K)
0ol a o CHABARNCMASAT
no113 e o LCHMASBUSCHAZET
Vo1LY + » HNELMBTENELMIP
nyils s wasFIH
(AN essFIH
001E? WETURN
LS R Y] £rl

(FLECS VERBIOM 22,48)
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e A e A g e N T NP gy e e g A R

LENER SHHRQUTENE PPTERR(LIUMENR, HLUERR, FERROR)

nooye t

aogngd C THIS RUUTIME J5 HESFUNSIntLE FOR REPORTIWG ANY INPUT ERHORS
00094 C UNEOYERED oY THE INPUT ROQUTINFS ANUD OETERSINING THEIR 3JEVERITY,
VU085 c

G000k C CALLEW Byt BERATRA, STRYUP

nooo? c

UngoAa WYTE HLDERR{L100),®iFEL{B0,2)

naong C

onoly LAGICAL®1 FERRAY

Vool C

nnnya C CALLED BY) SERATHA

ong13 C

G001y DPEN(UHI TR0, NAMER'SERATERK ,H8G , TYPER DL , ACCEBOu'DIRNELTY,
0GOS L FORAYFURMATTEN ' yMAXKRECRR00,RECURUBIZERSD,

WIS TS 2 ASBUCTATEYAHIARLERTIL, READONLY)

tug1y C

oGg1s NilMpa

0019 NUMFmO

VG020 wRrITE(D, 4)

DES] DO [(I8] yNUMEKR)

04022 W INDE(HLDERR[1)=1)%2+1

400623 o READ{LOVIND, LY (BUFF({K,1),Km},80)

Gon2y e INDEINDYY .

ou025 o HEALNCIDYIND,L)(BUFF({K,2),KR),80)

000ds o JFUBUFF (1,1 Ed,"W'INUHWERNUHKFE

0p027? s IFIBUFFEL1,1) BN, "F ' INUMFRALMF ¢ ]

wip 24 « WRITE(S,2)((BUFFIK,J), Kul,80),Ju,2]

00029 eaeFIN

NoO30 ARLTELO, 3INUMK, NUAF

H003y CLUSE(uni{ 1wl

ngo3e IF (HUMF ,GT, 0) FERRNR 8 ,THUE,

ongsl REFURN

goula C

09035 I FUHHAT(8uAL}

LTI TS € FURMAT(AMO, A1, 2K, 581,35, T6Aat /10X, H0A1)

0Vony7 3 FURMAT(//7,10%,15,' WARNING OIAGHUSTICS'/713%,15,' FATAL ERROR(8)')
onasas H FURAAT(V/wxwmwn DIAGHOUSTIC SUMMARY asawnl)

npn3o o

GuUody EHD

(FLFCS vERSION 22,46)
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(FLECS VERSION 22,48) 178 JUNuR? 19300838 PaAGE Qo000

|
atoog
DIARITHS |
opNNg
Q000s
Quins
agoony
a900n
LT
00g10
Qooif
poGle
00013
woglae
agols
30014
oot}
UapiA
000319
apn2n
noo21
qouvege
goo2}
noYed
Qa5
apoes
00027
0002A
Buee
00030
auait
ngola
0gasy
qutia
00835
000388
paniy
HousH
009039
Quodd
0004y
ano4a2
gou4ys
0nNQug
anous
iandie
V0047
QU0As
99003
g04as0
00051
10052
JO0s3

[ B RN ulnNalalzlslsNslpRs NN sNalalol sls Rl rNa el e Rl s el R el s sl a RNy ula kN s Ra Rz Kl s R il

Lz Ll P -

JUBROUTLIHE S4ND{AHAR, ALEN, ARE4, 8, 8OIY, CCIN, OELTD, ODELZ,

DENB, LSO, HRAD, NOED, MELEM, POR, QHIN,
GHOUT, SCSHR, SLOPE, SMETH, 8TRESS, TEMPR,
V3ET, VOL, XYBU, DEPQ, ILAYR, BU, B8R,

xNT, COLD, C, CRUSEC, BWID, ECHOY, SCOUR}

THIS SUBADUTINE COrPUTES THE 3OUKCE/SINK TERMS MEQUIRED FOR
SCOUR/OEFUSITION DF SAND, TRANSPORT CAPALLTY |8 CALCULATED
QHCE PER SEGHENT,

INPUT PARAMETERS)

ABAR w AVERAGE VERTICAL PROUJECTIOMN ANEA

ALEN o BEGHENT LENMGTH
ARE A » ELEMENT {REAL) VERTICAL PROJECTION AREA @ DATA NODER
B = BED COMDIT]DNS
BD1v = ZTANDAMD BEO LAYER THICKNESZS
BWIO = HEAL WIUTH AT CRD38=SECTION BREAK PUINTS
c = hATEK CONLITIONS
CCIN = CONCENTRATION OF INFLOW
CHUSEC = T0Tal CROS9=3ECTIONAL AREA, Han2
QELTD « TIWME STEP (DAYS)
VEL? = STANUARD ELEMENT THICKNESA
DELZT « THICKNESS OF THE 10F ELEMENTY
VBENS = DENSITY
D59 = MEGIAH HED SENIHMENY DIAMETER (METER)
HHAD * HYDRAULIC RADTODS
NBE « NJHMWER DOF BED LAYERS
NELEM = NIMREH DOF E{ EMENTS
POH = PURNBITY
GHIN = IHFLDW DISCHARGE
HHOUT « CUTFLUW DTSCHAKGE
3CHMR = CAJTICAL SBHEAR BTRESS FUR SCOUR
SLUPE = E4ERGY (OR AIVER HED SLOPE
SMETH = HETHUD TO BE UBED WHEN COMPUTING SAND CAPACITY (BYTE
Riy FOFFALEYTItS RETHMOD
aCy COLAY'S METADD
STRESS = HED SHEAA STRESS
TEMPH = WATER TEHPERATURE
VBET = PARTICLE SETILING YELOCITY
vuL = VOLUHE

x¥YS80 = THICKNESE OF TUP BED LAYER
DUTPUT PARAETERSS
ILAYH = NU, OF BED LAYENS AFFECTED BY SED, CEPOSITION AND ER

50 = UEPDAITIUN RATE, (KG{PCH/Pual/DAY}
L1 = ERUSIUN HATE, (KG{PLCF/MaaY/PAY)
et w WEIGHMT UF TOP HEVD SEQIHENT LAYER, (KG/Hxa2)

BERD = RED OQERUSITIDN RATE (MG{PC}/NZ/0aY)
SCOUR = HEU BCAOUH RATE (KGIPCY/MR/DAY)

CALLEI dyy THAWSF,
CALLSS T1DFFAL, CoLBY

IHCLUDE 'ELMS[L.PRY
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03054
unosg
00054
Unun?
DNOSA
peos9
00040
00unl
DG2
000463
ounskdy
nooes
IR212.7°
00087
LIQVY.YY
IHDEY]
onoTn
9o
uooT2
quoTy
uoTy
nud7Ts
00074
noar?
nugra
09079
Ondan
no0nl
oDo82
ryons
anoag
000NS
00JHs
Gouyn7
HLTIRTY
Gy A9
nougan
pou9l
npng2
aung s
01094
00095
fuode
09?7
UUu9R
oue99
uh1no
WEL0g
pplo2
noLng
nning
o1as
oolng
BpIny
dulos
anlo9

L

C

xRz ¥yl

[z EulasBNaN sl aly]

A E b e

AYTE BHETH

LOGICAL*1 FERROR, ECHO?
REAL LNFRAL

DIMENSIDN ARARCMXELEMY}, AREA(MAELEM), BUMAXLEY,MAXCONe{],
COLDCAXELEH, MAXCON) ) COIN(NXELEM, HAXCON) s OEMNS(3),
GHIN(MXELEM), WMDUT(MXELEM), BCOHH{3),
GD(mXELEHM, &), SR(6), YAET(3), XNT(3); EE(WXELEM},
ILAYR(3), COMXELEM,HAXCON), BWID(MXELEM),
DEPDUS), SCOUR{&)

INITIALIZE SCALAR ANU ARRAY VARIAGLES

ILAYR(L) 3 O

H3x0,0

ca=0,0

NEPU(1) wD, 0

VEPO(4) wd,0

8RC m 0,0

eS8 = 0,0

WIOT w 0,0

R{1)m0,0

SH(4)an o

SCUUR(L)m 0,0

BCOUAt4)m (0,0

HATE = D0

VPCROS w ALEN » BwIN(1)

vaLusf = CANSEC % ALEN

DI (KEL,NELEM)

« SOUKs1i®m0,0

. S0UK,4jmp 0

vassFIN

XAT{1) m 0,

IF{NQED ,NE, D)

s XNT{1)E(1,0«POR)/(R(NBEL,1)/NDENS(1)+B(NBED,2)/DENG(2}+
B{NRED,3)/0EHB{I} )wXYBORB{NBED,1) ’

JFIN

(ECHUT)

Ma

CALCULATE ACTUAL SAND TRANSPORT WITHIN THE RIVER WEACH, BRC(NG/DAY)

NOTEW CCIN I8 A TIME AVERAGED QUANTITY, COLD I8 NOT, AN
ITERATIVE LODP [4 CALLEL FUR WHERE 3NC IS UPDATED UNTIL
HESULTS ANE UNCHARRED, )

PO (IxXmi,NELEH)

» INFRACERY ,SaIN(IX)RDELTO/ABARCIX)/DELT

e EXFHACEY , QwINFHAC

« JRCBIRCYIUFHACAGHINCIX )2 {CCINTIX, AI$CCIN(LXSL, 82272,
. $EXFRACAGQHUUT[X ) #COLD(IX, 1)

e DTOTENTOT IR RACSWHIN(IX I #EXFHACANHOUT(IX})

esofF1n

# B o8 8 & 8 8 & B AW B oS ma w

B.73



(FLECS VERSION 22,40) 1T=dyH=l2 1St04338 PAGE 000N}

eolly
onily
antye
nulLy
00114
noLLs
tvlle
B0y
IR RY, ]
neile
00120
no12)
gulze
Qqulel
polly
4ngas
noldes
ovi2y?
ony2a
ongz2y
0015y
yuls]
w0132
G154
DR R T
0135
a018e
outi?
DIVE 1)
Y139
GOt
uihta)
ouly2
00143
Julhy
ontHg
uNiup
gula?
nulag
gulas
Hulso
09151
0n1n2
015%
an154
w155
(BB
Guls7y
0olsg
a01h9
gulag
OB W31
ngEese
10163
ant sy
00 16S

oo On

ACYMY DY aon [z s elal

- .

% &4 & & & & 2 @ 4 & 3 4 & & B & % F F W OB N S & 5 % W % % 32w o A g F S P B EF B E S 4 B RN A oSS aeoa

el NaEaRal

IT 9 IMPLICITLY ASBUMED THAT A DOWNSTREAM CUURANT NUMBER
AT DR NEAR UNITY 1S ENPLNDYED IN THIS ANALYBIS

CALCULATIONG OF STREAM CAPACITY FUH 3AND
SELECT (SHETH}

JI® % B & W A 4 % 8 & ¥V N A BB AW

vaeT,

(trn)
« THE TUFFALETI TECHM]UUE MAY NDY BE WELL SUITED FOR CHANNEL
« LROBA=ZECTIONS wWHICH DIFFER MARKEDLY FROM RECTANGULAR,
L ]
« CALL TUFFAL(ALEN, D57, G3I, HRAD, GTOT, 3LOPE, TEMPR, ¥QL, V3ET,
N GSU, GS5H, G8L, WSH, YU, YM, YL)
veofFIN
('cn)
. CaLl CUOLBY[ALEN, Cy DELZ, DSD, HRAD, NEL[H; wT0Y, TEZMPR,
. VOLs 631, FERHUH)
. IF{FERROY)
e w LCALL TUFFAL{ALEN, US0, G381, HRAD, QIOT, BLOPE, TEWMPH, VYOL,
. G8), GSM, GIL, 688, YU, TH, YL}
« « FFRADH m _FALSRE,
* lllFIH
.IIFIM
woFIN
91 w ST o HATOCNELEM + 1)

DEVER4INE IF DEPOSITION, 9CUUR, ON NEITHMER OCCURB,

0
)

IF = GSI1 = SHC
F (UlF) S0, 10u, 150

BAND WITHIN THE WATER COLUAN EXCEEDS CAFACITY = DEFDSITION OCCURS

CEFUC]) m =DIF/ AREALL)

R
i

ATE = =DJF/VJLUME
LAYR{1) &m =}

DU (Kaf,NELEM)

L]
L]
L]
.
»
[
L]
[
*
.
-
L]

JUuiK,1) = RATE

YULK & ABAR(K)WDELZ

INFAACRY SaUHTN(KINDEL TD/YDLK

EXFHACS] ,A=]LFRAC
BEDMINFRACHUHIN{KIR(CCINIK, 1I+CCIN(Ke 1,100 /2,
+ EXFHACAWHIGT{RI®COLD(K, 1)

CONTRINFRACAIHEN (K ) w (CCINCK, 4Y+CCIN (K L,403/2,
+ EXFRACHOHUUT(RINCOLUCN, &)

RATEK m RATE a2 QLK

SU(K,4) @ RATEA/SED/VNILKRCONY

QEPUCO) m DEPO{U}4BLIK,4)/AHEALL )} AVULK

suF I

E1UKRwN

CAPACITY ENUALS LUAD = HOTHING EXCHANGES

HETUARN

C

APAC]TY 15 GREATEN THAN LA = S5CUOUR OCCURS

B.74



(FLECS VERSIUN P72,44) {7mIUNwEZ 191064138 PAGE 00004

EOIT-T
ullha?
[T
un]lbs
oul7v
gulTl
017
o017ts
ant1td
Qul17s
ai11s
ani1r?
U178
9011y
gnlag
n0la)
a01n2
R EX]
nn1sy
NijAs
VR 1)
gniaT
001HK
0uleq
Hule0
nutey
g¢nlue
gn1es
ouled
0019%
aul19e
U197
gotea
neiss
po200
ngng
nnang

DETERMINE wHICUH (1F ANY)} BRED LAYERO ARE SCOURED

-

THSUIP m DIF & LELTL
TLAYR(1) = ©
IF {NHED,EN,0) GO TO 200
DO (Kxy,NHEL}
o NB ® NHED = K ¢ 1
TOENI ® (1,9 = POR) / (H{NB,1)/DENSC(]}) + B(ND,2)/DENT(2)
+ B{NY,3)/DENS{})]
UEL » BDIV
IF (MB,EW,NHBED) QEL m XYB8Q
TINBED = TDENS » DEL & B{NB,l) * VYPCRUJ
WHEM [(TREUBP GE,TINDER)
» H3 m RS ¢ TINBRED
+ L8 = CB & TINMBED & B{NH,4)
" [REDORP = TRBUSP = TIMNHAED
« TINARED ®» 0,0
« ILAYR(SY m JLAYRC1D} ¢ ¢
o IFCILAYROL)EQ,NBEDP)Y GO TO §T75
OIQFIN
ELSE
« ™3 m RS & TR3DIP
« L8 m L3 + TRBUSP = BI(NG,d)
o TIWNBED ®m TINOED = TRJUBP
« bBOQ TO LTS
seafF N
«yaFIN
BCOOK(1) w K3 / DELTO/ AREA(1)
SCUURCH) m CB , DELTU/ AHEA(L)
XHT(1) ® TINBED 7 VPCKOS
SR{1) » RS /JLELTL / VULUME
SR(4) s C3 / DELTD / VOLUME
lllFIN
200 RETUR™
EHD

-
*
L]
L
L]
L]
L)
L]
L]
L}
L]
L]
L]
L]
L]
L]
L]
L]
.

LI T T TS ST S N SR T T R R N SR R U B O D R T I I R R R

{FLECS VEKSIOQN 22,406}
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(FLEC3 VEHSIOUN 22,46) {TaJUNwa2 15400159 PAGE 00001

oot SUBROUTINE SAVEIT{#, bDIV, BEN, ELEV, C, DELZ, MuED,
gapu2 i NELEH, NXEQ, REBELM, STRENS, XY80,0LDC,
00003 2 ALEN,UHIN, QHOUT ,CCIH, UV, AMID, B0, VEET,DENG,DELTD,DFT,
ooy 3 PUR, TRED)

Vo us [

00004 c THIS ROUFINE WRITES THE SIMUILATION REAULTS TO THE RESULY FILE
00007 c {LUN 5) THAT HAS BEE!4 OPENED AY SERATRA

nooo8 [

Goong o FORMAL PARAMETERY)

doolo o 8 = BED CONCENTRATIUMS

o005t C Al Iv » STANDARD HED LAYER THICKNESS

000142 C BED = DED THICKNESS

000ty ¢ o = WATER CONCENTRATIONS

oagly c neELe w JTANOUARY ELEMENT THICKNERS

0001% c ELEV = SEGMENT ELEVATION (DATUM ELEYATION)

0001b [ HBED = NUABER UF HEW LAYERS

ooul7 C MELEM =« NUHBER OF ELEMENTS

Quiln C NXEN = CURRENT TIME ATEP {(Ing)

0Qoi9 C AESELN = WATER BUAFACE ELEVATION

00020 C ITHESS = JHEAR BTYRESS

onaz2y [ XYs0 = THICKNEBSS OF THE TODP BED LAYER

ovo22 o

o002} o CALLED nyy BERATHA,

60024 o

00u2s [HCILUDE '"E{M3IL.PR1!

000286 c

poo2? INTEGERNU HXEDR

GouZH c

noo29 DIMENBION B{MAXLEV,MAXCON=1) ,AAVG(MAXLEV), BEL(HAXLEV),
aepdo 1 COMXELEM, MAXCON)Y, CHABSIHXELEM), CYOLA(MXELEM),
00031 2 CTOTL{MXELEM), WELEY(MXELEM), D(MXELEM,MAXCOUN)
o3z } pGHINIMAELER) ) WHOUT (MRELEM) , CCINCHXELEM  MAXCONY ,

0no3d 4 UY(HRELE™), AMTU(HXELER) yRATIDCMXELEM) ,VBET(3),

DOYY S DENSTII),WUCIN(HAELEM, RAXCON) , QCDUT (MAELEN, MAXCON) ,
4035 & CELAV(MEELEM,MAXCUN) , 4YCELCHMXELEM, MAKCON),

vG Yo T ODLOCUMKELEH,MAXCUN}, DFZ(4), OVULF(MXELEM,MAXCOUN),
QuodT7 a C DTBED(MAXCONY, TRED (MAXCON) , BAL (MAXCON) ,DIF {MAXCONY),
0vo038 9 NCELAY(MAXCUN), TOTDIF(MAXCON)

Uoo3e DATA EPSI/Y, 0E=3D/

oo0dn NELMPLENELEM+}

n094l NHEDP1 ® NBED + |

00042

oupas ¢ oAk WATEWR CONCEHTRATIUNS niw

gbadd C

0nnygs J m NELEM ¢ }§

(LTET WRITE(S5) NXEQ,J,NHED.ELEV,DELZ,ADIV,XY8D,5TRESS

o0G04T REPEAT UNTIL (J LEQ, )

VUyud o LCHMASS(J) m CCJrd) ¥ C{JI45) ¢+ C(Jd,8)

quaty9 a BUM & C(Jdp1) + LiJ,2) + CUJ. 3}

00059 s MHEW (3uM BT, 0,0) CYOLM(J) = CHASS{J) / SuM

00051 « LLSE CVOLM(J) ® 0,0

LT a CTUTLCJY m CHASS(J) * C(J,7)

00054 . BELECT (1)
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Vao5Y « o CHELEM#1) WRELEV(NELEH#1) ® HESELN

DUQSS « o« (DTHERWISE) wELEV(J)} = wELEV(J+1) = DEL2

uy0ss . l.oFI“

uuQ87 « JuJ =

Vo058 waoFIN

00059 DO(KwL pHAXCONY

00Ul « DOlIm{,NELEH+1)

tpoe! v« HNHEN (K (LE, 3 ,0R, & (EQ, T} D{I,KI®C(I,K)

nopeg » o+ ELBE

00065 . . M U(l?KJ.OO

CoueY e x w 1F (CCLaNm3) (GT, 1,0E=10) DCL,X)uC(I,R}/C{LsX=3)
D00&S a v angFIN

00066 e aasFIN

Q0ie? reeFIN

V0064 WRITEC(S) (WELEY(J)p(CCJ,K), Kml,MAXCON) ,CHABB(J),CYOLMIJ),
aG0n9g i CYOTLLJ) y JONELEM+1,102})

00070 wHITECS) ({DfJyK)pKu4,4),JaNELEM+],1,=1])

00071 c

acov2 C *#hd BED CONCEKTRATIONS w#a

Hoot3 C

00074 GELEY ® (NBED~1) & BOIV ¢ XY80 + ELEY

tuQTS J = NUED

GnOTh QEPEAT UNTIL (J ,Ed, ©)

nooTY « BAVGLJ) m HGJ,1)eu{J,4) ¢ RUJ,2)%B(J,5) ¢ B(Jp3)0B{J,b)
00078 . BELECT (I :

wooTe ¢« » (NBED) BEL(NRED) ®» BELEY

upQAn « o+ (MBEDm}) BEL{NuED=}) w HELEV = XY80

anoay » o C(UTHERWISE) BEL(J) ®w REL(J+1) ~ BD]Y

uugre e wasFIN

(L o J-E Jei

Qnney eanFIN

00yAS HRITE(S) (BEL(J) o (B(J K}, KB1,MAXCON=Y) ,BAYGL{J)},JaHBED,; 1,1}
TS ¢ *ak ELEMERT MASS AND CUNVECTED MASE ann

ey LU (JEl,MAXCON)

DOpASB o« OCELAV(J) = 0O,

GODAY o CELAV{NELMPL,J1my

T e« DCIN(AELMPL,J)m0

00091 « HCOUY(NELMP1,J)u0

00092 « DOC] mi NELEH)

qoua3y e s YUOLWASID(I}®DELZ®ALEN

0009y « » REmMAWID(I}®DELZ

ui 098 s o VPXImAWIUCIIwALEN

00096 » » DCHMEAN & (DLDC(I,Jd) # DLOC{I#1,0)3/2,

00u9? o« o CHEANRCC(I,J)¢CCI¢1,Jd))/2,

00098 e o CELAV{I,J)}sVULNCHMEAN

00099 a s UCIHQT, D) EUNTNCIIN(CCIN{T J)4CCINCI+L,0))/72,2DELTD
uotop o o WENUT(I,2)@GHOUT(IIWDELTON(CHEAN${OLUCET,J)#0LDLCI4 L)) /2,4)7/ 2
010101 o o CELAY(NELMHL,J)RCELAVINELMPL,J)+CELAV(T,J) '
uuig2 e o OCINMINELMPY,J)SNCININELMPI,JY+uCIn(L,J)

001603 ¢« ¢ YCUOUTEMELMPI,,J)BUCDOUTINELNPE, J)+CGCOUTI{L,J)

voiny e o UOCELAV(J) m OCELAV(J) + DCHEANaVOL

40105 . « KaJ

U ion e o« IFLJ ,GY. 3) KzJed

ouioT « s WHEN [® _Eu, 4) W3m0,

ELL] e o ELBE wWSBVAET(K)

uolY9 e » MHEN({I _Ew, 1) UVCHATHmAV(1)I®(C(1,J)+0LDC(L,Jd)) 72,
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Uaito
ot
Qutl12
901ty
ant1La
00119
oults
Qu1lL?Y
noiile
aulie
a0l20
golet
o122
Qo123
QU124
Qo]2s
udlda
oyl2?
nnyza
[LVD )
uni3o
Buliy
gulie
LLARE
Gr) 3y
0n13s
n13n
AR
HN Y]
no13e
Gul a0
noty)
grj4e
gniay
peiia
LoLesS
folds
onguy
0Q1us
anlay
VEUR AL
20§51
'Lt
Bul53
dulsy
G2 15%
R
09157
00158
ag159
ad1an
inlal
Q0142
00163
LR K.Y
201k5%

ELS
WHE
L K]

ELS

avp
{ct
- Dl'FIN
II'FIM

YOLUMERD
VU (JN)n
ARITE(S)V
WHITELS}(
ARITELS)(
WRITE(S){
WRITE(S)L
mRITE{S)(

DO (Jml,H
« AaL(J)
« HIF(J)
.l.FIH
Toki =0,
TOIFmO,

17=JyteBZ 153104159 PAGE 000D}

E UVCBTHm (WY (])wnwBebHID (LY RALEN)*(C(1,2)+0LDC(E.Y /2,

N {1l ,E0, HNELEM)

WYCTOPEOV (NELEM® 1 )4 (C(NELEM41,J)+0LUC(NELEM+L, )3/ 2,

F1N

£
UVCTNPR{OY{I+1)=wWSaunlD(I+3)RALEN)*(CUI+1,J)+0LDC(I+1,J))/2,

essFIN
WYCELCL,JIN{UVLRTH=RYCTOR}aDELTD

IF(Iedim DFZ(KIRDELTYNRARIDCI) RALEN®
T414J)=CCI,J400NCI1+1,0)=0LVC(T,J)) /7 (2,%DELZ)

0

ELEM) VOLUMERVOLUHESAWIDIJI#DELISALEN
ULLIME
(CELAV(J,K) ha] MAXCUN)  JRNELHPL1,*1)
(QCINCI M) oK1, MAXCON) , JANELMP L, 1,%1)
LUCOUTLI, KD Km] , MAXCON) , JOHELHP] 1 ,=1)
[QVCEL(J, KD KoL, MAXCON) y JUNELEP, 1 p=1)
CQVDIF(J,h) o Mm1,MAXCON) y JUNELEM, 1 ,=1)

AXCQn)
B WCIN(NELMP]  JI=QCUUT(NELHPL,J)40CELAV (]}
W CELAV(NELMPI,J)=BALCJ)

DO {JR4,HAXCON)
« TBAL ®m THAL + BAL{J)
« TDIF = YOIF # DIF{J)

vaoFIN
WRITE(S)
ARITE(S)

(BAL(J), Jul,MAXCON), TBAL
(OEF(Q), Jul, nAXLONY, TUILF

*ax HEU SENTIHMENT AND CUNTAMIMNANT (G, PL)/ELEMENT #an

D (JR] pHAXCQAk)

o« OTHED(J) & ToEO(J)
. THED{J) w 0,
enaFIN
VPXSsHRID(LInaLEN
01 (JEl,MAXCONwL)
. DO (Iml,NBED)

« WHEN (J LT, 4)

LN ]

ELS
T8E
ranF 1IN
.l.FIN
WHITELS)
PN NS T

LI S S I R A A Y
L I T T R S

ONSITYS(1, 0=PUR)/(H(I, 1) 7DENS{L1)+B(L,2)/DENSC2)}+B(1,3)/DEMT(3))
VELWHDTY

1F{],EW, H4BED) OELmXYSD

VOLERGEL VNS

CELAYC(I,J)en(],J)RVOLANNSLTY

Ll L

E CELAVIL)J)2CELAY(I,J=3)46(],J)}

UeJY = THFD¢J) ¢ CELAV(]I,J)

C(CELAY () K)Y,nel  HAXCON=] ), JIHRED ) y=) )
AXCONmEY

B.78
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LR Y .12 o THED(HMAXCDN) m TBEO{HMAXCDNN) + THEDL(J)

001e7 aar o FIN

N0168 PRITELS) (TRED(J),J0],HAXCOH)

LY NU (JAl,HAXCU 1=1)

outTo « TOTDIF(J) = 1HEO{J)} =~ ODTREDC(J) + NIF(J)

VLR B «ooFIN

dulte TOTRIF(MAXCON) ® THED(MAXCON) = OYBED(MAXCOM) 4 TODIF
00173 ARITELS) {TOTOLF(J),Jmi,MAXCON)

a1 TH RETURN

rOLl7S ENp

(FLELS VERSJION 22,44)
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ennoy
tHupg
0oeny
gnoHa
00005
00N0Qn
onoo?
00u0a
Moune
gongn
00011t
00012
G003
ouD4
0g01y
nonte
QU7
nooLn
ongy9
ono2o
goo2i
gugee
nnoz23
ouo2d
nouas
Higgh
pyoar
Quoza
ghoes
nnoxo
analt
Hanie
Noy3s
00034
Q0035
00336
Q0D37
Gga3a
onu3g
gpoan
0004)
nopag
[IXN T ]
00044
vo04S
onuGd
puugy
Q004R
00049
onnsn
pnosi
ongs2
0053

dd b A B DL L Y L L L b Ll Ly ) ]

OO OO OOOC0OOON OO nNo o

[g]

[g]

[aNaln e RsNalyl

DOt nao

SUBROQUTINE SECDATC(UECAY, DENY, OFZ, OIAM, D§HR, bS50, ECHO,
| EROUE, HLDERR, NUHERR, BCBHR, BORPK, YBEY,
2 USURH)

THIS SUBROUTINE I8 RESPUNSIALE FOR READING aAND PROCEOSING THE
SEUIMENT CHARACTERJISTICS,

FURMAL PARAMETERS)
DECAY = DECAY PARAMETERS

DEN8 = SPECIFIC NEJGHT

OF2 = VERTICAL LIFFUSION COEFFICIENTY

DIam « PARTICLE DIAMETERS '

PBHR = CRITICAL SHEAR BTRESS vALUE FOR DEPDSITILNM
050 » HEDJAN 8ED BEOIMENT DIAHETER

ECHU = LTNE PRINTER ECHO CONTROL VARIABLE (Le¢1)
ERODE = ERGDABILLYY

HLOERR » HOLODING AHHAY FQR ERROR NUMBERS (BYTL}
NUMEHH « HUMBER OF INPUt ERRDRS

BCSHR = CRITICAL SHEAR STRESS YALUE FOR BCOUR

SORBE = ADSORBTION YALUES
030RG = UESORPTION YALUES
YBET « YERTICAL SETTILING VELOCITIES

CALLEDC HYJISBERATRA
CALLES® PUTERR

HYTE HLDERR{10Q0}
LOGICAL®Y ECHO

DIHENSION QECAY{&),0EMS(3),NFIC(A),DIAN(S),08HN{]3},ERODELY),
1 BCOAR(})  BURBK{?),LINRB(), YIET(I)

sessPARTICLE SETILINE VELOCITY (M/3EC)

CoaL, 1'10...-"3!?(1).“.51'"0 SETTLING YELOCITY
11m20, e s VBET(2) 0o oo SILT SETTLING YELOCITY
2130, ¥3EV(T),,0oCLAY SETTLING VELDCITY

HEAD(Lle1) (VBET(I),Im1,3)
IF(ECHL)

« WRITE(®,2)

o WRITEC(A,12) (VSET(I),Im},})
...Fl“

vsns DENSETY (KG/i1an3)
CuL, lelt,,, DENS(1).,,,DENSTTY UF §AND
11220, , L oDENSLZ2) a0y PENBITY UF 8JLT
21230, , , ,DENS(3),,4,,NENSITY OF CLAY

READ[1¢1) ([DEMSITIY,121,3)
IF (ECHI)

B.80
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00054 . HWRITE(&,;3)

HOD%S « MWHITE(®,12) (DENS(I),sIn1,3)

IS4 oo.'l”

vDes? IF(DENST1) ,LE, 0,0} CALL PUTERR(17,NUMERR,HLDERR)
00058 IF(OENS(2) ,LE, 0,0) CALL PUTERR{18,NUMENR,HLDERR)
0005% IF(DENI(3) ,LE, 0,0} CALL PUTERH(19,NUMENR,HLDERR)
0nogn C

ongél c eees DIAMETER (METERS)

nups2 €

Duoed C COLy, 1=10,,DIAM[1),54o0IAMETER QF 3aND

00064 C ll*!“u--DIAM!)....DI!HET[R OF 8ILY

nuoes C 2103V, , 4 DIANM(3),, ¢ yDIAMETER OF CLAY

U00be T 31740, 0 eaP5000seessa PEDIAN BED BEDIMENT DIAMETER
00047 C

00068 READ(Lle1) (DIAM(1),I1,3},D50

Y] IF{ECHU)

QootTo « WRITE(6,4)

vonTy » ARITE(A,12) (DIAM(1),Iw{,3)

G072 . WRITE(S,13) 050

00073 eneFINM

00074 IF(OIAM(L) ,LE, 0,.0) CALL PUTERR(20,NUMERH HLDERR)
nooTs IFINIANM(2S ,LE, 0,0} CALL PUTERR(2},NUMEAR,HLDEHR]
B007S TIF(DIAM(3S ,LE, 0,0} CALL PUTERR(22,NUMERR,HLDERR)
00077 c

0oor8 C euweCAITICAL SHEAR STREDS FOR SCOUR (MG/Max2)

00079 ¢

HTOETY (o CUL, o} 0,0ea3C8HRT1) 4 0a GRITICAL SHEAR STRESS FOR 3AND
QUUAY C L1120, ,,,808 R {2) uq CRITICAL BHEAR STRESBS FON 8IL?
unoA2 ¢ 2130, ,,,9CBHRL{3), 44, CRITICAL SHEAR BTREAS FUR GLAY
000y C N

wn0aq READ(1,1) {SCSHA{I),Inl, )

00UES 1F CECHL)

o0uBe s #RITE(&,S)

00uA7 o« WRITE(H,12) (SCBHRCL),Twl,3)

0NUBA esoFIN

JO0oAR IF(ICBHR{L) LE. v,0) CALL PUTERR(2&6,NUMERR,;HLDERR)
00090 IF(SC8HR(2) ,LE, 0,0) CALL PUTERH(27,NUMERR,HLDERR)
anagl IF(SC5nR(3) ,LE., 0,0) CALL PUTERR(2H,NUMERR, HLULHR)
0bpe2

00093 C s03aCRITICAL SHEAR STRESK FUR DEPOBITION (KG/HMae2)

000%y C

noees C LU, 1=10,,, D3HA(1),,..+CRITICAL 9HEAR STRESA FOR §AND
ouoys ¢ 11=20, . (DSHH (2], .4 CRITICAL SHEAH STREBS FOW BILT
TLC D S 21m30, ., cOSHA{3) .0y ¢CRITICAL SHEAR BTHEBS FUR CLAY
nongs €

40099 KEAD(141) (DSHR(I),Im1,3)

ooion IF(ECHO)

00101 . WRIIE(H,4)

volog « WRITE(G,12) (LSHH(I),1%1+3)

oniod sasFIN

gotoa IF{O3HR (1) ,LE, 0,0} CALL PUTERR(29,NUMEKR,HLOEKR)
tn1us IF(N8HR(2) LE, 0,0) CALL PUTERR{30,NUMERA,HLUEKR)
oulus TF{DIHH(I) ,LE, 0,0} CALL PDTERR(3IL,NUREKRyHLDEHR)
uhiay C

vgloa C aes s ERUVARILITY (KG/tiwmg/SEC)

09109 C
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no11o
oulll
nvileg
0011}
go114
H0tYs
AR
a011y
gniLe
3R]
Bo129
puizi
oolg2
0ul2}
on124a
anlegs
obj2s
o117
QU1g2R
Qo129
00130
00131
q0132
Oully
0013y
Y135
WL 1
coi3?
ouisn
oniie
oaiqn
o0yl
00142
00143
a0laa
gy 145
D0lue
aiotay
Qulus
goluy
pulso
gnlsl
LT
uniss
G154
Julshs
unise
unis?
D03SA
nYiss
yo1hQ
IS 1B
Uiitag
QR R]
N0 bu
10165

£
C
c
C

sNalnlalaNaNalsl

OoOOoOoOoOoooOofMAaMOOcC e Oe

noOaDMmoOnDoOOSSoOmom

EUL. ‘.1UOOUIEHU|’E(l)....ERDt“HILITY QF EAND
19220, ., JERQUEIZ2) 4, JERODABILITY OF BJLT
21230, ,, ,ER0LE(D) ;44 ERODABILITY UF CLAY

HEAD(Ls 1)} (FRODE(L),1m1, 1)

IF{ECHY)

o MAYTE{H,T)

. "*n_l”'-(brla) (ERPDECL) =1, 3)

eunFIN

IF(ERODE(1) LLE, D,0) CALL PUTERR(32,NUMERR,HLDERNK)
IF(ERNDDE(Z) ,LE, 0,90) CALL PUTERR(33,NUMERR,HLDERRA)
IF{ERUDEC(S) L1E, 0,0) CALL PUTERPR({34,NUMERR,HLDERR)

weso VERTICAL DIFFUSTUN COEFFICIENTS (Mex2/8EC)

(0L, 1=l0,,,4DFZ(L) 4 yasCNPEFFICIENT FUOR BAND
11020, L o DFZ(2) v se o CNEFFICTENT FUR SILT
21w30, . DF2(3),,,.COEFFICIENT FOR CLAY
BTlemtil, .y DF2CU) .4 CNEFFICIENT FUR DIBBOLYED CONTAMTNANTY

READ(1e1} (PFZ(I),IN1,d}

IF (ECHO}

. HRITE(b,8)

o WRITE(B,12) (OFZ(I),181,3)
+ WRITE(6,18) DFI(4)

l.-FIN

veesADSORBTIUN VALUES (2 CARDS)

CARDL w)
COL: 1w80,,aaSORBK i) guyekl? YALUE WITH BAND (HAx3/KG)
15220, 4, o GORBK{2) y oo KD YALUE WLITH SILT {HitlIKGJ
E1m30,, s o BURBK{3) g4 KD VALUE WITH CLAY (Mand/K0)
3Im80, .4 wBNRHK{H) 4, ,SUSPENDED SAND HABS THANSFER RATE (1/9%
U150, 00 o BOKBK[S) 445 SUSPENDED SILTY RMABS TRANBPER RAYE (i/8
B1m60, 440 J0KBKIHO)Y ,, JSHSPENIED CLAY MABS TRANSBFER RATE (1/5%
b1=T0,,,a80HAK(T), ,,,0ED SAND HMABE TRAMEFENR RAYE (1/3EC)
T1m80,,,30RBKIB) .., BED SILT HMASS TRANBFER RaTE {1/BEL)
CARD w2
COLe 1=10,44280000(9),,, BED CLAY HABY TAANSFER RATE (1/5EC)

READ(1,l) (SORd®{LI,I®l,9,
aeasDESURPTEON VALUES (2 CARUS)

CARD ¥1
COL. 1m2U,,,D850RA(1), ., KU YALUE WITH SAND [Man3/KG)
11920, 44 dDSURBI2) p KD YALUE WITH SILT (Mea3/KG)
Cim3, oy o DSUSA{E) 0 oKD VALUE wliH CLAY (Mekad/KG)
31""“1..'-USU"H"(“)ul..SUSPENDEU SAND MASS TRANSFER RATE {1/S
N1e50,,4.05ud3(5),,,,8USPENDED SILY MABS IHANSFER RATE (1/3
Blent), 3 D5URRIL) ., ,SNSPENDED CLAY MARS TRANSFER HATE (1/5
Blwm?0,,aD3NRA(T) p e, HED SaKD MASS THAMSFER HATE {1/8EC)
T1w80, ., 050dE(8) o,y BED SILY MAS3 TAANUSFER RATE (1/5EC}
CARN #2
Cile  1wi0, 4, USURU[9) 400, F CLAY NASS TRAHSFER HATE (1/BEC])
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Onlhe
WOTAT
Dirlpl
001e9
unlro
0ui7y
unlre
20173
61T
ag17s
0eiTa
U
AN1TH
gol17e
NuLAY
QolBy
LoiRg
yniaj
00144
g1 K5
[FIR T
UNYAT
gu1AH
v k9
Qulay
bni9y
Unyce2
uniss
nG194
ai]as
Duluh
00197
nolonR
fo1n9
angddgi
tyeny
go2oe
ugdl
00204
angas
(R LHY
huzgn?
guany
un2ne
tu2lo
o2yt
on2y2
90213
on2id
dir@la
No2lh
cuet?
Dra N
sugi9
poeRn
noeed

c

>Rzl s aNaleNsNalslasNsEsEknlsialakalzEzNaaknls N o R ol

e aNal

HEAD{1,1} (DSURBL[),Fw1,9)
IFC(ECHD)

« WRITE(S,9)

o ARITE(b,12) (SUFRK(I),I1m1,5)
o #HITECH,15) (HOHBK({I),Iwd,9)
. *RITE(b,1b)

. HRITE{th,12) (DBURB{l),Iwl,})
. WRITE(®8,1%5) C(OS0KA(T},Imwd,9)
IIIFIN

veea JECAY PARAMETERS (@ CARD3)

CAKD o
CULe ™10, ,4aDECAY{L) qqeoREDIONUCLIDE DECAY (f/BEC)

11220, 4,0+ PECAYL2) 440 TOTAL DECAY, 8SUM UF ALL LECAY EXCEPI
FOR RADIONUCLTDE OECAY, IF GIVEN,; THE
REMAJHING PARAHMETERS ANHE NOT T BE
SUPFLIED, PESTICIDE ONLY (1/5€C)

21230,, o DFLAY(A) 4y VULATEZATION DEGRADATION RATE,
PESTICIDE ONLY (}/8EC)

3l=i40,yeuPHoounvuess DEGHREE aF ACIDIY1 OF ALKALINITY

U1wShy uyoh®hyyanpeses BECANU URDER ACID RATE CUNBTANT
FOR HYDROLYBIS

BIm00 e h i s gaers JECOND UHDER BAJE RATE CONSTANT
FOR HYDROLYBIS

O1mT0yaeshfNysununene SECOND DHRDER RATE CONBTANT OF NEUTROL
REACTION WITH wATER

T1ImB0, 0 aAKUN, 4y qyano BECOND NRUER WATE CUNBTANT OF FREE
HADICAL UXYGEN FOR OXIDAYION

CARD w2
coL 1910, 00020 snnneens CINCENTHATION OF FREE RADIGAL OXYGEN

PEm20, 00 ahhtilUy g ppeoeIECTND OHDEH RATE CONIVANT
AIONEGRADATION

2i=30,,,.8JUMAN, ., BI0HASS PER UN]IT vOLUME

READLL1,1) DECAYUCL),0ECAY(2),DECAY (&), PH ARA, AKB, AXN, AKUX,R02,
1 AKBIO,HI{MAS

Pl (1a3,5) DECAY(E) m 0,0

AHgh {(UECAY(2) JHE, 0,0)

. 1FCECHU) WRITE(H,10) DECAY[1),DECAY(2)

vaqF LY

ELSE

o MEA CUAPLTEY DELAYLX) = CHEMICAL DOFGRADATION DUE TU HYDROLYGIE
. DECAY(#Y = CHEMICAL REGHADATION OUE TO GXIDATION
. VECAYI(S) « ALNUEGRADATIUN  duw
. DECAY(3) 2 19, 0wa(Ph=ld 0)aanB ¢ JO00n(=PH)wAKA ¢ AKN
. DECAY(4)Y m AKDX & RO2
e NECAY(S) = AKDIU % HIQHAS

N IFtECHO)

e MRITE(S,11) LECAY (I, PH AKA, ARD  AKN,DECAY )}, ARUX,ROZ2, VECAY (H],

1 AKH LN, BIUMAS, NECAY (S),VECAY (&)

eenfF IH
«oFIM

IWE TITHH
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nnga2
ro223%
002249
00225
00226
ouaz?
o228
ap229
gu23n
o028t
np2de
00233
ongsd
N023s
Qo23b
nogiy
00288
0ned9
00240
goeal
po2ag
00243
Qoguu
002458
0ogues
nogur
00248
00249
0050
002%1
Juas2
00253
0nasy
00255
40256
QuesTt
00258
na2sey
ML T
N F-LY
nadeeg
00283
00264
Bo2bs
002h8k
ungart
Gy2ha

=000 e O B L Ao Y

11

13
14
15

FURMAT{BF10,0)

FORMAT{IHO, 13X, *FARTICLE SETTLING VELDCITY (M/BEC)')
FORMAT(INO 13X, 'DENSITY (KG/HA®3}!)

FORMAT{1HO, 13%, *DIARETER [PETERS) ')

FURMAT (1RO, 13X, "CAITICAL ShEAR STRESS FOR BCOUR (KG/Mma2)t)
FORMAT{IHO, 13X, "CRITICAL BHEAR STREIS FOR QEPOSITION IKG/Hwa2)!')
FORMATLINMO, 13X, 'ERDDABILITY (KG/M*a2/BEC)") ' '
FORMAT(iMO, 13X, *VERTICAL DIFFUSTION COEFFICIENTS (Man2/8EC)V2
FORMAT(1HO, 13X, "ADSDRPTION KD VALUEA')

FURMAT(1A0,13%,; '"DECAY PARAMETERS'/

I AN IPEL2,5, )4y RADIONUCLIDE DECAY (1/BEC)!'/

2 1UXLIPEL2,9,"%eyoTOTAL DECAY (EXCEPT RADIOMUCLDE) = (1/BEC)Y)
FORMAT(1HO, 13%, "DECAY FARAMETERS'/

tAX, 1PE12,%,1,, RADIONUCLIDE DECAY (1/BEC)!/

FUXIPEL2,59V sqoPH = DEGREE DF ACIDITY DR ALKALINITY {PH)'/

L4X, IPELZ2,5, ", 4 oBECOND ORDER ACIU RATE COMBTANT FODR HYDROLYBIS!Y
Y OLAKA) Y/

14K, SPE12,5: 44 +3ECUND ORDER BASE HATE CONSTANT FOR HYDROL/ABIA!
to(AkBR)1/

1AX e IPEL2,5%, "' 42 +BECOND OROCER RATE COMNSTAMT OF NEUTROL REACTIOM!
' RITH WATER {AKN)'/
14%, 4PE12,5," s, ,CHEHICAL NEGRADATION NUE TO HYDROLYBINI/
10X LPEIR2,5; "4 +¢SECUND ORDER RATE CONBTANT OF FREE RADICAL!
tODXYUEN (AKDX)'/
14X, IPES 2.5+ s oo CONCENTRATIDN OF FREE RADICAL DXYGEN (ROZ)'/
1aXy1PEL2,.5: "4y o CHEHICAL DEGRADATION DUE TO OXIDAFIOUNY/
VAXs LPEL 2.5, 2o SECOND OROER RATE CUNSTANT FOR BIODEGAAQATIUN?
1 (AKBIO)?1/ i
19X, 1PE12,5,%,,,8104ASE PER UNIT YOLURE (BIUMAB)'/
VAX IPELR, 5y 14 o RIOOEGRADATION? /
14X, IPETR,5, %, o  VULATILIZATIONY)
Fﬂﬂ'ul(l‘llolPEiz.5a'-..!lND'/
l le:lpEla.S:'-..alLT"‘
2 FdXpIPELR, St eqolLAY!)
FORMAT(LAX, 1PF12,%, "5 soMEDIAN BED BEOCIMENT DIAMETER')
FORMATCLUX, YPEL2,%, 0 ¢4 ,01980LVED CONTAMINANTY)
FURMAT(IHO, 13X, 'Ma8s THANSFER RATES (1/8EC)t/
14X EPELR,5, 4., 8HSPENDED SAnDT/
14Xy APE12,5:" 4,4 9USPENDED SILTY/
14X APE .Sy oo SUSPENDED CLAY!/
14X, LPEIZ,S5, .o SAND ATTACHED TO THE BEUY/
14Xy IPE12,5; " eso JILT ATTACHED TO THE BEDLV/
148, 1PE12,5, ', ,CLAY ATTACHED TU THE 8ED')
FORMATC(LIHU, 13X, "DESOHPTIDON KD VALUEB!}

AT A R W D0 O D e Y e

o A e D

[T

(FLECLE VERBION g2,d4b)

L LA T ERT DL L LR LT DL L L LR L L LY L]
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0ogot
00NV
00003
go0o0a
voony
anons
onpo7
uoons
00009
Qo010
0011
00012
00018
000143
onots
onole
aoo01?}
nogLa
ynot9
vongo
ro021
ono22
oongy
Qo024
pou2s
(I3
00027y
00028
Qo029
w0030
LU
Quolg
00Q3}
LR T
00035
00030
00037
00034
00039
0odag
gooai
nopag
0004}
panay
000uS
LI TS
20047
00048
00049
panso
0008}
B9S2
enQss

-y --w - -

SUBROUYIHE BEDIME(ABAR, ALEN, CCIN, DELTD, I, J,s NELE®,

1 OHIN, WHOUT, Qv, 3D, O0R, ALFA, BETA, VELI,
2 YEL2, V8EY, LELZ, ¥WwW]D, ANID,DEPTH,
3 REFALy BETAZ)

TH]I8 ROUTINE CALCULATEY COEFFICIENTS OF CONVECTION, DIFFUSION,
DECAY aND BUURCE TEWHS W THE SEDIMENT TRANSPORT CONVECTION
«NIFFUSION EQUATION

INPIIYT PARAMETENN}
ARAR = AYERAGE AREA

CCIN = CONCENTHATION OF INFLOM

PELTD = TIME BTEP I[N DAYS

DEPTH « DEPIH OF RIVER QEGHENT

1 w ELEMENT INDEX

J = PARAMETER INDEX

NELEA « HUHMBER OF ELEMENTS

QHIN = INFLON OJACHARGE

JHOUT « DUTFLOY DJIBCHARGE

uy = VERTICAL DI3CHARGE

80 = SENIMENT DEPOSITION RATE, (KQ@/Man}/DAY)

1] v QEOIMENY EROSION RATE, (KO/7Min}/DAY)

OUTPUT PARAMETERSS
ALFA = DECAY TERNW, (l/0AY)
BETA = SOURCE OR BIWK TERM, (XQ/M&n3/DAY)
BETAL = INFLUENT SO0UACE TERM FOR THE IeTH NODE, (KU/mas}/DAY)

BETA2 o INFLUENT SOURCE TERM FOR THE Ie¢le=tH NOOE, (KG/Nhel/D

VELT « FIRBI CUNYECTEIVE TENM®, (R/DAY) ’
VEL2 = SECOHD COMVECTIVE TERM, (HK/DAY)

CALLED HY TRAHBY,

INCLUDE "ELMSIZ,.Pun!

[y ] OOOaOOOMNOAOOOnNOonNaNDNOaDoOaNo0

OIMENSTON ABAR(HXELEM), AREA(MXELEM), CCIN{MXELEM,NAXCON),

1 QHIH(HXELEN), OHOUT (MXELEN), HV;HIELEE), SD(MRELEH, 4) 4
2 SH(OY, VEET(3), GwID(MXELEH), lﬂl“;"'lk!ﬂ’
c ;
[ CONVECTIVE TERM WITH CORRECTION FNIR A CONTIMUOUS BSETTLING FLUX
c
AR 8 WY (D)
VEL Ia(AUVIET (J)aBnED( Y hALEN) 7AWARC])
[
AU B QVET+1)
VELZW(AG=VEET (J)AHRIDCL4L)2ALEN) 7aBARLT)
c
€ DECAY TERM
c
ALFA = HHUUT(L) / C(ABARCI) » DELI)
o
[ SUURCE UR JINK TERM
c

BETARSH(J) = SD(IQJ)

B.85
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LT GETAIRUHINCI) /(ABARCIIMDELZIw{CCINET,,J) /3, 4CCIN(I*]J)/0,)
LT Y] BEMAZRLUNTIN{T)/ (ABARTIIRDELZIWN(CTINCI, J)/0,4CCTIntI41,d0/78,)
00054 RETIIRN

00057 END

(FLECS VERSION 22,4b)

T e W TR T AR TR R e we e
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noQoi
gouge
00013
nonny
Quonsg
QDo0d
ao00o?
0000y
goong
gQoin
goni}
pnnyp
Uoo1s
o00L4
Quo1s
noole
ouol?
nao1a
00U19
gadaun
0002}
0on2e
@023
nungdq
pnoz2sg
d0026
00027
00y28
Q0029
TR E Y]
uoosl
00932
Nou%s
00034
00635
00036
Quaony
Qnola
000319
oG040
Nl
pnnL2
woyay
o004y
o049
podus
Qnyu?d
Qooun
npoya
QuoSa
eoos
nRose
pLos3

¢ (106, 11 8ERATHALFLX
Ctin*hi!ti*itittﬁ*tittatittiikittltiiitll*lilttniiliﬁiltliiltt!li!ttitiu
C VERSIONE DRIED CHANNEL OPTION

c WITH SELECTIUN FNR IMPLICLIT BETTLING VELOCITY SCHEME

¢ UR SUPERPUSITIUN OF SEYTLING VELOCITY BCHEME

Cit*i*ilihtiiii!itiiiiliiiiﬂ*tiiiitii*tii*i!lﬁittiliiil'ﬁ‘lifiili.lti*il

THIR COMPUTER PRUGHAM, SERATRA, I3 AN UNBTEADY, TwO=
DIMENSIONAL (LONGITUDINAL AND YERTICAL) MODEL TO BIMULATE
SEDIHENT=CONTAMINANT TRANSPORT IN RIVERS AND RIVERwRUN
REBERVUIRE,

THE MUUEL HAS GENERAL CONVECTION=DIFFUSION EQUATLONS
WIFH DECAY AND SINK/BUURCE TERM3 WITH APPRUPRIATE HOUNDARY
CONDIVIONS,

SERATHA UTILIZES THE FINITE ELEMENT CUMPUTATION METHOU WITH
THE GALERKIN WEIGHTED RESIOUAL TECHNIWUE,

THE FOLLOWING REPDRTS DESCRIBE BSEHATRA MOUEL PORMULATIDN, USER'S
MANUAL AND SOME MUDEL RESuULTAY

ONISHI, TerP oAy JUHANSON,R G, AACA, ANDE,L  HILTY,19T6,

“STUDIES OF COLUMHIA RIVER WATEH QUALITY==DEVELOPMENT OF
MATHEMATICAL MDUELS FOR BEDIMENT ANU RADIONUCLIDE TRANBPORY
ANALYBIS,” HNHL=B#U82, BATTELLE, PACIFIC WORTHWEST
LARBORATOURIES, RICHLAMND, wa,

*

2 ONISHI,Y, 1977, *FINITE ELEMENT mODELS FOR SEDIMENT AND CONTAMINANT
TRANAPORT IN SURFACE mATERSw=«TRANSPORT OF BEDIMENT AND HADJONUGCLIUVES
I8N THE CLINCH RIVER,™ AMWLw?227, BATTELLE, PACIFIC MORTHWEST
LABODRATURJES, RICHLAMD, WA,

L]

3 OMISHILY, 1977, "BATHEHATICAL SIMULATIDH NF SEDIMENT AND RADIO=
WUCLIDE TRAMSPOKT IN THE COLUMBIA HIVER,™ BNwW_L=2228, BATTELLE,
PACIFIC NUKRIHKEST LAANDRATORIES, HICHLAND, Wi,

]

4 UMISHI,Yes D,L, BCHREIBER AND R,B, CUDELL, 1979, "HATHEMATICAL
SIHULATIUN UF BEDIMENT AND RADIONUCLIDE TRANSPUHRT [w THE CLIMNCH
RIVER, TENNESSEF," PRUCEEDING3 DF ACS/CBJ CHEMEICAL CONGRESS,
HUNOLULY, HAWAII, APAIL 1wb, 1979, "CONTAMIWNANTS AND SEUIMENTS",
Roh, BAKER (FED,)y ANH AHBOR SCIENCE PUHLISHEHS,; InC,, ANN ARBOH, n],

]

S QnISHI,Y,s B,M, BHUWN, A, R, OL3EN, M, A, PARKHURST, 9,E, HISE, AND
WoH, WALTERS, 1979, "METHUDULOGY FOR OVEALAND A0 INSTREAM WMIGAATLUY
ANU RT3K ASSESSMENT OF PESTICIDES)" BATTELLE, PACIFIC NORTHNEST
LABUHATURIES, RICHLAND, wh,

]

6 041807 ,¥, AND &,E, WISE, 1979, *MATHLOATICAL HMODEL, SERATRA, FUH
SEDIHENT AWD CUSTAMIHANT TRANSPORT In AYIVENS AND 175 APPLICATION TU
PESTICIDE THAMBPOHT IN FUOUR MILE Ali} wGLF CREEKS It Juaa,® HATTELLE,

alaRelaYsNalalnlaleRalelsRalnlekalakaReRaknlinl s EksinEa el R s R N n ol N NN el R R RN o nl w e
»
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00054 C PACIFIC NURTHWEST LABORATORIES, RICMLAND, LT
00059 Can
00056 C 7 ONIBHI,Y, AND B,E, WISE, 51979, "UBSER'Y MANUAL FOR THE INBTREAM

00057 c SEDIMENT=CONTAMINANY TRANOPORT MOODEL, BERATHWA,® BATTELLE, PACIFIC
00058 C NORTHMSEST LABORATURJES, AICHLANG, WA,

00059 c

00040 C

00041 C CALLSt BEDDAT, COLAPB, DIMDAT, FCODE, HYDOAT, HYDFLO, ICFLO, INIDAY,
000562 C ROBFLD, RPTERK, BAVELT, BEODAT, STATUP, TRANBP, TRHDATY,
00043 c TRAFLO, UPBDAT, mTRDAT, PHOLNP

000614 L

00045 IMCLUDE 'ELMBI], PRM?

nuoes C

00047 BYTE FNAHE(IQ)-ﬂAsElQ!thVPE(l)uOEU(!)-GUIC(lIaUUICQI).

LY 1 HLOERR{100) ,NOW(S)

00ue9 ¢

noovo LUGICAL®] ECHO, ANALYS, NERTRB,NEW]C,FERROR,NENR], RIVER,

eooTy 1 ECHO?,ECHOS,ECH04, ECHOS, ECHOG, ECHUT , ECHOB, ECNO9,ECHALD,
w0072 2 SAVECH

0007} c

goota INVEGER#*2 QUTFLO, TRBQPT

00078 C

00076 INTEGER»a ETIME,ENDHYD,ENOIC,ENDTRE, STMLEN,DUNZ,

VooTy 1 Nl!EPspN!Euohﬁﬂal.DUnl.HSP.IECVR;JULO(C

00078 c

00079 C

00080 DIMENSLION AWIND(MXELEM), CLAST(MXELEM,MAXCON), CTRO{MXELEM,MAXCON),
oouat 1 PTGAVGLHXELEM) ,ELNYOL (MXELEN),

000A2 POAVG(MXELEM) ,CTRIB(MAXCON) sPCOEF (8) ,CNODELMXELEM,MANCON),

00083 3 ELIMXELEM), XSAREA({MAELEN), BWIO(MXELEN), TMABS(MAXCON),
00084 A JELM(MXELEM) ;UNLD(HXELEM) s VEL {MXELEN) s ABARCMXELEN) ,PuID(MXELEN],
000AS 5 PXJAR(MNELEM), OLOCCHXELEM,NAXCON), COUMMY(MXELEM),

0008b 6 TOEDIMAXCON), JSEG(S), SAVECH(10)

00087 c

00088 INCLUDE 'TRaAMHB,CUN®

000A9 c

00090 DATA SECDAY/84400,/

00091 VATA BECYR /31536000/

00092 DATA ECHU/ FALSE,/

00a%3 UATA BPERROR/,FALSE,/

00094 UATA IERO/L ,0E=10/

VeY95 OATA SAVECH/ ,FALBE, , JFALIE ) JFALSE . JFALBE,;,PALBE, s oFALDE, s FALOE
00094 LoroFALBE o JFALSE ,; FALSE,/

0uo9? c

00098 181a}

00p99 iaguy

00109 CaLL 3TRTUP(BABE, DEY, ECHO, FNAWE, FTYPE, SUIC, INFLU, I9TRT,
6010} 1 NFRBT, OUTFLO, BMETH, UUIC, SAYECH, JBEG,

onjud 2 NSTEPS, 18EC, JTPR1  ARALYH,DELTH, ANALMT ,DEPRIN, BIMLEN,

oclol 3 PELEV)

ue1na [

noins C adn REAC ENPUT PATA FOR BEGINNIMG BEGHENT wwwn

nolne HUMEMH = O

LR [

00108 ¢ THIA [§ THE RESTART UPT10w~,

00109 ¢

B.88
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00ilu
0Ny
00112
0011y
00114
U0iis
0011s
noLiYy
00118
00119
oui20
00121
poi2e
00123
00i2a
0012s
00126
oo0)27
00128
oulew
an130
00134
00132
00153
001354
00135
00136
00137
004538
cutle
onluo
00141
00iu2
oLy
00144
0U14S
ovius
00147
0nfya
00149
001%0
00151
nols2
no153
001%a
001%%
Y158
o157
nei5s
0015%
nojen
volsl
o01a2
00163
neyeu
00165

WHEN(ISTHRT ME, 1 )DELTORUELTH/BECDAY

c
ELSE
o CALL INIDAT(ANALNY, ANALYS, DELTH, ECHO, HLDERR, I11PRT,
L. NBEG, NBTEPA, NUMEAR, SIMLEN, DEPMIN)
« DELTUmDELTH/SECOAY
+ IFLECHO)
» o CALL TIHE(NOW)
e« s WRITE(&,3) LI3TRT, NOW
- I'OFIN
« CALL DIMDAT(ALEN, AREA, BDIY, 9ED, DLISAY, ECHO, ELEY, MLDERR,
1. I8TKT, NRED, NELEM, NUMERA, PELEY, POR, RIVER,
2, Y8y, EL)
» CALL BEDDATLDECAY, DEN3, OFI, DIAM, DSHR, D50, ECHU, ERODE,
1, HLDERR, NUMERR, BCOHR, BORBK, VAET, DBORR)
o CALL PHOINPIECHO, JULLAN,XAY],KAY2,PCDEF)
« CaLL BEQDAT(B, BCHU, NBED,ARLA,BO1Y,DENS,POR,XYBD,THED)
C v
c o READI [NITIAL CONOXITEON® FOR BEDIMENT AND CUMTAMINANT
c .
v ECALL WYRDAT(C, ECHO, WELEM)
¢ .
C s+ PEADB UPBTREAM BOUMDARY CONDITIONS FOR FIRST BEGMENT
t .
+ CaALL UPSDATLECHU, HLDERR, MUMERH, SJHLEN, UWID, UEL)
« CALL THBDAT(ECHO, HLDERR, NELEM, WTRIDS, NUMERR,
- 39 AIMLEN, TRRUPT)
« CALL HYDDAT(ALEN, AREA, DELTH, DELZ, D30, ECHO, WLDERR, MRETS,
te NUMERR, BIMLEN,DEPMIN, DL28AV, i)}
¢ .
« IF (NUMERR 6T, 0)
« o EGALL RPTERR(WUMERR, HLUERR, FERROR)
« o+ IF (FERROH) REPORTeFATAL=ERHDR=AND®STOP
" '..FIN
C .
llIFIN
C
IF (ANALYY)
« OPENCUNITES,NAMER!SYITINSERIES, AT, TYPERINENT,
| " FURMB'UNFUORNATTED!)
eooFIN
CAMARARRARRRRARARRAR AR AR EARNAR RS AN S
c SEGMENT LuOP .

COMNAAANRA SR AN R RN RN RS R RN
PO (I9EGRi8TRT,N3EG)

1

LI I T T TR T I I R )

CaLL DIAG{ECHD2, ECHO3, ECHOa, ECHUOS, ECHO&, ECHUT, ECHUB,
E£CHUY, ECHOL10, IDES, JIEG, BAVECH)

FORMAT(Y 49,000, PBEGMENT NO Y, T5,1%,8401)

RESETwATA=TIHE=CONTROLS

Cavinxmg o

JULBEC m JULIsn o JECDAY

UNLESS (19EG ,Ev, 1)

« [F (ECHU)

s o CALL TIHE(NO#)

» s WRIYTE (b,3) JIEG,NOKW

B8.89
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00tee « s sasFIN

091a7 e« o« FEHHDR m FALSE,

00168 e « MUHERR » 0

00169 » o« UCALL DIHUAT{ALEN, AREA, BDIV, PED, DLZ8AV, ECHO, ELEY, HLUEAR,
ouLvO 1. J3EG, NBED, NELEM, NUMERR, PELEY,; PUR, RIVER,
ot 2. X¥30, EL)

o017 « « GCALL SFNUAT(DECAY, NENS, DFZ, DIAM, D8HR, DS0, ECHO, ERUDE,
G173 1« HLDERM, HUHMERR, 3CSHR, BORBK, VAET, DSQRE)

poyvy « o CALL BEDPDAT(us» ECHU, NOED,AREA,BDIY,DENS,PQR,XY80,TBEY)
rot1Ts [ » .

aniTe C « o PREAUS INITIAL COMDITINNGS FOR SEDIHENT AND CONTARMINANT

00177 C « .

oolye s w» CALL WTROAT{C, ECHU, NELEM)

volro « « CALL TRADAT(ECHU, MLDEHR, NELEH, NTRINS, NUHERR,

DO1RD 1. SIMLEN, TRAGPT)

Do1Aal1 « & CALL HYDDAT(MLEN, AWEA, DELTH, DELZ, US0, ECHD, HLDERR, NAETA.
no1R2 1.« MUMERR, SIMLEM, DEPMIN, DLZINAY, EL)

0010} C .

00184 e o LIF LMUMERR _GT, 0}

00185 « s v CALL RPTERR{NU“ERR, HLDERA, FEARUR]

00184 s o« » IF (FERRUK) HEPDRTwFATALERRUR=AND=3TOP

ooila7 « » susFIN

00D\ AB e seeFIN

00129 e MHESELNWELEV4BED

0090 C .

o019l C o han HEAD THE HYUHDLOGICAL DATA saw

nni5¢ e READ(4) OUM} ,HELEH,DELX,Q1,80,VUL,VEL, AWID, AREA, TEMPR, XNAREA,IFLM,
onield fe DEPTH,BWID,ABAR,HRAL, CRUSEC

en1yy . RESIND g4

npL9y c .

60198 [ « PHRUCESSING DF INITIAL DATA

o197 c .

ci198 « IF (NELEN ,GT, 0}

00199 o o DOO(REL,MAXCUN)

00290 o s s a hmw NELEW VALUES DF CLAAT MUSY BE CALUCLATED FROM NELEMyt
noeol o . s e VALUES OF C ®h%

WL FLF. e s w» IF (w ,LE, 3 ,UR, % E0, T}

npa2ny C . . . .

no2ty ¢ e » ¢ « PROVIDES A CONSISTENMY IMITIAL CONDITION FOR THE CELZ DEFINED
uh2gs C « s « s 1M AYDDAT = BOTH NODAL VALUES (CNODEmC), AND ELEMENT
020k c « & s » AVERAGES (CLASTECOLD)

goao? € « 2 e

op2ow a o ¢ & CALL COLLAP(ALEM, AREA,C,DELZ,EL, JELM, K, NELEM, CLABT, THASS, AW]1D,
00eny te o o ¥AET,UFZ,CNODE , X3AREA)

00210 » o + waeflH

goeld » » esoFIN

G212 c . . .

0u213 c e « QOIAGNOSTIC wWRITES

o021 i C . .

0n21s e « 1F (ECHNS)

qn21s s s & MRITE(o,1%u1)

no217 . s s+ ARITE(A,15]10)

N021E « »x v WRITE(B,1520) Cl, AREA(I) ELCLYAHARCT) ¢AWID{I),BHIU{1]),
00219 e + & XBAMEA(L), THASS([)}, ITm1,NELEM¢1)

63220 « s w MWRITE(G,1S3a}

cheal « s v MRITELA,1920) [1,(CCT,0), 1, HAXCUN), In],HXELEM)
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pueeed
po223
Brrl'
togés
cu22n
voza?t
pe228
fp2ae
aneyg
ueesl
nogig
00233
(LI
anais
302138
0p237r
Nn23d
hir2d9
o240
nnAa
10242
WrEY |
V2uy
09249
Quaad
ouent
pna4qa
apgug
Yuaso
a2y y
agasg
V02913
0254
00255
ydash
nast
un2sAa
(OFL L
00260
nidel
nogse
0uesl
ougsdy
0024k9
002ké
00287
UDPLY
ongK9e
no2ya
onery
o272
ingtd
Gudtu
gn2rs
02rs
nuz2r?

1500
1510

1520
1530
1540
1550

4 w ® % B S 8 & & B & ¥ § % FP N OB & ¥ B A F E A & B E & B & 8B 8 & & & ¥ A&

WRITE (A, 1540)
ARTTE(0,1520) (1, (CNODE(1sd)sJu)  HAXCON), Im}, NELEM+ 1)
WRITE(6,1550)

WRITE{5,1530) (I, (CLAST(I,d),Jn], HAXCUN),In},NELEM)

»
« FOMMAT{VOELEMENT/NNDE !, S5X, VAREAT ,$0X, VEL T, 12X, ABAR',

. 11:.tauxn',11x.lauxo-,lox,vxsnnznl.lox.lrnass'n

» FORMAT(ZX, 1S5 3%, 1PTE15,4)

¢ FORMAT('ONDDAL CONCEMTRATIONS PRIOR 70 COLLAPY)

o FORMATCYONDDAL CONCENTRATIUNS FOLLOWING COLLAP')

« FORMATUYOELEMENT AVERAGE COWCENTRATIDN FOLLOWING COLLAPHY)
ensFIN

00 {lwl,HELEM}

y 10 (Jal,ttAXCUN}

e s+ GULD(I,JImCLAST(I.J)

e« s Cl(IpJIMCNODE(I,d)

DU (Ju]l,MAXCON) CINELER+1,J)2CHODE (NELEM+],J}
0U {Jwl,MAXEON) COLD{NELEM¥1,J)m0,0
IFIMELEM#1,LT MXELEM)

s« U0 (ImHELE®+2,MXELEH)

o DU [Ju},HAXTON)

"R s PSSR RS A S S AN s oy s A A h o s

[ ]
» » o COLOLI,d) = 0,0
s o+ o C(I;d) ®m 0,0
L] » .l.FxN
« sgsFIN
suoFIN
agaFIn

CALL FLCUBE{FNAME, BAYE, I3EG, FTYPE, DEY, GUIL, UUIC)
OPEN(UNITRS, NAMERFHAME, [YPER'NER' ,FORME'UNFDRRATTED )
DPEN{UNT TG, NAHER ' RETRT LFILY, TYPERVHEn! ,FORME'UNFOWMATTED!)
WHITE(S) ISEG

wak CONYERT JWPUT VALUES TO THUBE -UNITS USED BY MODEL wwd
D0 (Jal,)) VBET(J)WVBET(J) » SECDAY

00 (Jul,u) DFICJImDFZ(J) » BELCDAY

DO (lwi,s) DECAY({I) m DECAY{I) » SELDAY

DO (Imd,9) SORRK(I) @ SQRHK(I) % 3ECOAY

DO (I®4,9) DIURBCLI) = DBORB(I) # SECUAY

C*t*tiiti*tilt*Atiiqliii*!ti*ittiililk.!ihﬂtti

c

TIME STEP LUQOP *

Chmk A Ak kAR AR AR A kA AR ARk

¢

NXEW W NFRYT

IF (NAEG,Evgl)

. PINPTH m DEFTH

o PTRELZ m DELZ

« NELMPY m HELEAM

I.IFIN

ETIHE 2 KXEHQ = |

ETIHME & ETIHME ® DELTH

UNTLIL (NXEN ,GT, nSTEPS)

. IF (ISt LEGQ, 1} WRITE(11,41) L3EG,UXEY
« FURFAT(' SEGHAENT X', J8,' TIME SV1EPY, 10}
. ETIME = ETI®E # DELTH

B.91
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0ngré
00279
00280
on2sl
00282
00283
00284
np2BsS
00286
00287
00288
00289
00290
0029
00292
00293
00294
002935
P0e9e
ong9r
00294
00799
00300
0osol1
no3ap
60303
oo3oa
npl0S
vulng
ov3o?
op3od
00309
00%10
060331
00332
00313
v031g
vo34s
0olle
Q0317
RS ]
00319
0p3a2o
00324
00322
oulzs
00324
00328
ould2e
nolyar
0o3z2s
ne32e
0033y
06331
VU332
U033l

c .

f100

vk Pl s

[ ]
L ]
L ]
L]
1110 .
]
L ]
L ]
E ]
L 1

9999

Lovo

1010

1020

1560

LY R ]

1570

L]
[ ]
.
L]
L]
L]
.
L]
L]
.
]
]
»
4
»
»
L]
]
L]
.
[
L]
»
L]
»
*
L]
L]
-
L]
L]
»
»
L]
L]
L]
[}
.
[
L]
L]
-
.
-
.
L]
.
L3
L]
.
.
L]
.
.
L]
.
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wed JPOATE THE FLOW AND CONCENTIRATION ARRAYS eat
CALL WYODFLOCALEN, AREA, AWID, DELZ, VEPTH, bSO, ELEY,
ENDHYD, ETVIME, FERROR, HKAD, NELEM, NEIwy], PELEY,
QHIN, WHUUT, uv¥, RIVER, BLOPE, BTREBS, TEMPR,
vEL, YOL, OEPMIN, X3AKWEA, BNID, AGAR, @i, CRUBEC,
Q0. IELM)

I¥ (FERRUR) REPORT=FATAL=ERROA=AND=8T0OP

If {NTHIBA .61, 0)

» CALL TABFLO(CTRB, CTRIA, ENDTRH, ETIME, FERRDR, DEFTH, NELENM,
NEWGI, NEWYRH, QMIN, TRBOPT, DEPMIN)

»

« 1FLECHUS)

s o HWRITE(&,1100)

v &« FORMAT('OAFYER TRBFLO, MASY FLUX VALUES OF CTHB!')

s o« HRITE(S,1110)

o » FORPATU'OELEMENT NO,',2%,3(3X,'CONC, OF!,8X},3{1Xs CONC,"'
. . YASBO0C," »2X),2X, "CONCANINANT # /130, YBUSPENDED SANVY; 1x,
- YQUBPENDED SILTY, 1%, SUSFENDED CLAYY, 3X,'wlTH BANDY, &)X,
. s Y4ITH SILT'y BX, YWITH CLAY?®, aX,*DIBROLYED CONC,')

- . HR!'E(‘!‘oio,(Il(CT“E'.l")p‘l‘.".'cu“,’l.l'NlL!H,

L] |‘-FIN

» IF (FERROR) REPOAT=FATaL<ERRDR=AND»3TOP

essFIN

CALL ICFLOLCCIN,; DEPTH, DELZ, D30, ENDIC, ETIME; FERROR, INFLU)
IOEQ,NELEH,N!N[C,GHIH,OI.DEPHINplL!ﬁ;
UEL, UWIU, XSAREA, AREA, ANID, NFQ, YAET,
EL,ELEY,PELEY,RIVER, REwQ] ,NENTRB,
Ne, PDEPTH,CNODE)
IF (ECHOR) WRITE (8,9999)
FORMAT('adswnanmkir IN SERATHA TIWE LOOP Asanmanan')
IF(ECHO2) WRITE {4,9) [3EG, NXEW
IF (ECHON)
s« MWRITE (6,L1000)
FURHMAT{'DaFTER ICFLD, CLCINY)
WRITE (&,1010)
FORMAT(TO!, 2%, *NODE MO, 2%, 3(3X,'CONC, OF',aX),3(1X,'CONC,’*
VOABBOC, P, ZX) 2%, "CONTAMIMANTI /1), "FROM ROTTOMY,fX,
YBUSPENDED BANDY, 1X, 'SUSPENDED BILY',1X, 'SUSPENOED CLAY!,
?x,lqltu SAHDY X, *WITH BILT ' p0X,; 'WITH CLAY', 4%, 'DISBOLYEQ',
cuict)
WRITE(6,1020)(J, (COINCI, K] pnm], HAXCON) , Ju] ,NELEM#1)
IF (FERRURY} REFDRT«FATALeERROR=AND=STOP
.OFIM
FURMATLZX,15,2%X,1PTE15,5)
IF LECHU4)
WRITE(S,1%00)PTDPTH, MELHMPY, PTDELZ,VEPTH, NELEM, PELZ
mRITE(R,1570Q)
WRITE(&,1010)
RRITE(6,1020) (Jp{CCIsR) K], HAXCON) pJut ,NELMPTH])
WRITE(b,1%R0)
RRITE(G,1110)
WATTE(b, 10202 (J,(COLD(J,R),Km1,MAXCON), Ju1,NELWPT)
FORMATLIUIHMHEDIATELY PRIUR TO RUSKFLU, POLLNWING ICHLD'/
TOPTDPTH o' ,E12,4,' NELPPYT =%,18,' PYDELZ n',E12,8/
P OEPTH w',El12,8,% MNELEM ®wt,[5,' WELZ 2Y,E12,3)
FORMAT('ONODAL CUNCENTRATIUNS PRIOH TO ROSFLU'Y

® 8 B & & % & % & & 9
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oa3lsa 1580 FORMATCYOELEMENT AVERAGE CTONCENTRATIONS PRIOR TO RDIFLOY)

T Y
00315 e s+ waaFIN
0033 ¢« w UIF (DEPTH 6T, DEPHMIN)
o03s? s s o U B ABS(PTUPTH/DEPTH=1,)
00338 v » » IF (NXEQ 8T, 1 LAND, T .87, zgRO}
on339 « ¢ o o CALL ROSFLDCALEN,AREA;AWIDCoDELT DF T NELEN,NELMPT,
60340 1. s o o PTOELZ,PWID,PXSAR,VIET, XBAREA)
ft03a) e o 3 s DOLIwy,MAXNCON)
go3a2 » s+ v « ¢ ODD{REY,NELEN)
“UJQJ ') » [ ] L) . - cuLu‘liJ)'lc(!!J,’C£l’l!J’)’al
tulyy « o s & o weaaflIN
40388 e » o » ansfFIN
LTy T =+ » o« 1F (ECH0O4)
00347 . . L [ . HRITE[‘!I’?“’
00]“8 [y - - a a dﬂlTl(b;lﬂlO)
00344 v s e s o ARITE(0,1020) CJsCC{JpKRINa) ,MAXCONY, Jo],NELEH*])
ou3so . a . - * WRITE{by1600)
00351 e & & ¢ s MNRITE(O,s1110)
pulsS2 e & & s o« WRITE(bs1020) CJs CCOLDCJ»K) yKBL, MAXCONY pJm ], NELEN)
unis) 1%9¢ , 4 4 0 4 FORMAT(UONODAL CONCENTHATIONS POLLOWMING RDBFLOT)
00354 1600 , 4 4 4 o FORHATU{'OELEMENT AVERAGE CONCENTHATIONS FOLLOWING RDSFLOY)
0035% « o o s gusfFlIN
003% e o o eaefFIN
on3sy . & » COH?U‘Q-B[DOQND.HI‘EIISURFﬁc:‘:L!Vl‘ION‘
00158 » + euaflIN
00159 c e
(1R 1 11] C o o WEd AVERAGE THE INFLOW CONCENTHATIONS INTO THE QEGMENT BY TaKING
00381 C s & INTO ACCOUNT THE TRIRUVTARY IMPLY,
00362 C .
003b} w o IF (DEPTH 6T, DEFMIN)
003ny4 e » o« WHEM (NTRIMG BT, 0)
00365 = ¢ « o IF (MEwTRE ,0R, MEWIC ,OR, MEWGI)
003b6s e » o o « DD (KNI,MAXCAON)
003n7 = s & & 39 » DD (Jo] NELEH#])
003648 s 8 s+ e s & o CDUMMYLJ) ® CCINLJ,K)
00349 a ¢ ¢ a2 +« o sasFINM
uulTo e 8 o+ s » + LD (Jal,NELEM)
vl s s & o g & o CHASINICOUMAY(JY#COUHMY{J45))/72,%UHIN(S)
gasze s 5 % o o » o CWASAE(CHMABNMCINB(J,XNINBECDAY)ZQRIN(J)
ansty C I T S T T S
anirTa C * » & & & = + NOTEr CHABS I3 IN (KQ/Nan})
00375 C » . . . ] . .
00376 - . . . » L] a HHEN (J.Eﬂ.‘)
003717 ¢ ¢ 8 & & s+ & @« HNHEN (K ,EW,T)
003?78 *» ¢+ o 85 s =+ s w o CCIHN{1,K)mCHASS
uniig + & » o & & s » 4 CCIN{ZK)SLRABY
R YT v v ¢ & & 3 s s sesfFIN
unlal s & 4« s a2 & » o ELSE
0“302 [ [ * [ » - - - L “K.K
0nial » v * % 9 v o a ¢ IF{n,GT.3) RKBKKe}
0udE4 = + » ¢ 9 + s » a CUEFmD,
on3as * & = & o & e & ¢ MWEOYSET(KN)I®AREA(L)/CAmID{L)aALEN)
anlss s« & 8 v s % s s 9 EI=DFR{KK)
00dar s 8 s s s s s v CLINCLRMIN(2, «CHABOCOEFRDELI/EL)/{2,=9*NELTI L)
ap3na = » . . . . . . . COIN{2,K) 02, #CMARY = CLIN(1,N) ’
an3a9 L L] L] . [ . [] L] '.,Fjﬂ
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(FLECS VERSIUY 22,46) 1T7=JJNmb2 15104404 PAGE 00008

R LT . * » » » . . GIOFIN

090391 « o ¢ %« & o« « ELSE

yudag s A & % s s a2 s ECIM(IPL K)}m2 ®CHASS » CLIN(JS.-KD

0039) » « € s s 2 s waoFIN

0394 - . . . » . arsFIN

Qul9s . 2 1.

00394 e s 9w s aasFIN

fa397 s s ¢ » IF LECHDY)

30334 v+ v + v 4+ MWRITE(b,1300)

60399 1380 , . o+ s « FDRMAT('DAFTER TRIBUTARY INFLOW, CCIN AND QHIN')

004499 e & 8 s & HRITE(B13L0)

tuang 1340 4 o« & & o FORMATOYQELEMENT/NODE? 3{3X,"CONC, DF ', ax), 301X, 'CONC, "
vuyng S VOASSOL, ' 2N s 2, 'CONTAMINANTY R 20, "FLDN 71X, "FROM BOTTUMY,
vouos 2.« s % o 2K, 'SUSPENDED BAND SUSPENOED BILY SDBPENDED CLAY  wilh t,
00494 Yo o s v & PHANDY y X, "HITH BILTY, 60X, 'WITH CLAY DISASLVED cONG,!',
00405 Gy 4 o + 8 2%, ' (Hex3/BEC)?)

oQane e o s » vy WRITE(6,1320){J,{CCIN(J K),Ku] MAXCON) ,UHIN{J),Iu] NELEH+])
ooug?y x« 2 v s esasFIN ) ’
u0404 1320 ., , ¢ o FURHAT{2M,19,4X%,iPBE}S%,5)

HUQUQ » L] - ...FIN

o0qlo « s s ELSE

vodty e« » s a DO (Jui MXELEM}

nDudle « v % s a DO (Xal,AAXCON) CTRB{J,K)B0,0

nnuls [ ] a » » ...FI”

0udly « s+ s « HTHED O

INJ"HS - [ ] . ...FxN‘

00416 c . e

0oal? c w « o as DETERMINE THE PROPER PHOTOLYSIN COEFFICIENY TO BE qlED LLL
09418 s s « JULSEC m JULSEC + DELTH

oouye s « » HNIP & MOD(JULBEC,SECYR)

any2o e + a CONDITIONAL

00421 » » + » [(MIP _GE, I JAND, NSP ,LE, T79aB8G0) IPC ® |

06422 e« + « » LINBP _RE, 7948801 ,AND, N8P _LE, 19%8397600) IPC m 2

tpu2s s s a « ((NBP _GE, ISBITA00 AND, N3P LE, 23760000) IPC a }

00424 e o« « = (HBP _GE, 23760001 ,AND, NAP ,LE, BECYR) IPC m &

nauzs e « » s (N3P EQ, D) IPC m 4

D4k . . ) eqeFIN

00427 » o sseFIN

00428 v « NHEN (ODEPTH ,LE, DEPMIN)

oou29 e« » w UD [LWi,vAXCON)

00430 » . “ - [5])) (I.l;HXELEH)

00'451 - [ ] a - 1 c(IlL}lno

anas2 " » . . - CULD‘!ILJ-Q.

Yuuldy . . . . seefF it

Gouda e o s uwgeFlIN

no4a3is e o s IF (ODEGAY(1) ,GT. 0,0)

00438 s « w s CALL BEDDK(BR, DECAY,DELTD,NHED)

90437 . ] . wesFIN

aouxs - M e oFIN

vu43e « o EL3E

vo4dy s w « FERRUR = _FAL3E,

004ay) L « =

LY s s o PCOEFFaPCUEF(LPL)

04Ny . » . 1fF (ECHHF‘\)

Gouqd e s« v o ®WRITEt&.1700)

noansg » a2+ s« MWHITE(H,1710}
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00449s e s 8o & WRITE(6,1720) (T AREA(LI) pABAH{II, ANIDCL),,0mIDLL) @V I), unINI]I),
nnaq7 1e v o = QHOUT (1Y Tl HELEM+])

DoHus 1700 o o o+ o FUHMAT('OGEUMEIRY AND DIJCHARGE INFU PRIQR 10 YRANIP!)
g0499 17106 , o & & FOAMATC'OELEMENT/UUDE" ;6Xy *ARER ;9N PAPBARY p1 X, VAW , 11X, 'BRID! -
goa59 1o o 4 u 122,70y, 12X, "RHINY 11X, tUHOUT V)

ouusy 1720 » 4 o & FORMAT{2X,15,3%,1PTELS, 4)

ooa%sg » . . o..FI‘

004%3 c WHRITE(h, 1111 )NBED, NELE¥, SHETH  FERROR,, ECHOQ, ECHDT ECHOB,ECHUT,
guase ¢ | PCUEFF.DFFTH CRUSEC, ALEN,BDIV,RED,D EPHIN DELTH, DELZ,

0o4ss C 2 D30, ARAD HAY1,KAY2,PUR,BLOPE,STREEY, TEMPR, VOL, XYSD

00456 C .« HRITE(b 2222)

Voas7? ¢ 3 CCOLOC(MaN) pCEP g ¥) ,COIN{H,N) COLD{M,N) s HEl, 7],

CO45A ¢ 4 (BLH NI NEL RY RATO (M) ARID{MY, ABAR(H) L AREALM) , BHIN{R),

nouse C S AAROT(M}L Q¥ (N ) im0, L0), (DECAY (M), HR], 4], (BORBN(N),

voasg [y 6 LSURR(M) Mm1,9)  CLUFZCMY,=m],4), (DEXICM) ;DIAHCN) ,DSHR{M),

Dpael L T ERDDE(M) p¥SET(),BLIHR({N),»ut, 3]

(LYY 1141, o o FORMAT(SK'HEFDRE TRANBP'2I3,42,5L2/640({10E190,3/))

094463 2222 o« 4+ o FORMAT(40(L0ELO,37))

go4sd « » » CaLL TRAMSP(FERROR,PCOEFF,BWID, ARID, ABAR,DEPTH,OLOC-ErHDY,
004eS 1. » » CROSEC,ECHD?, ECHUB, GCHUQ}

004ns C s w w WRITE{A,1L12)INBEN,NELEM,IHETH,FEAROR,ECHUL,ECHDTY ,ECHOB,ELHDY,
00us? c 1 PCOENF,PEPTH,CMD9EC, ALEN,BDIV,BEDQEPHIN,DELTH,DELZ,

VDT o 2 D90,HRAD,KAY |, KAY2,POR, SLOPE,BIRESS, YEHPR, vOL , XY80

004ng C e« o MWRITE(bL,2Z222)

Goato C ! CLOLDCCMaN) pCCHgNY (COINCH, M) COLDLH, N) pNRL T,

0047 £ 4 (BEHeNY N, 6),BAJOMY pARID(M), ABAR(M) ; AREA(M) (AHIN{M),

vudre . 5 DHHUI(H}erl“);HIlfiﬂig(ﬂEClY(N]:Hllfﬁlf(Sﬂﬂﬂﬂiﬂln

quutTd C b USORB(M) pHel,9), {DFZ(H) ,HEL  4), (DENB{M) ,DIAMIMN}, D8HR(H),

0nuTy C 7 ERDDE{M) 4 VSET(M) ,SCEHR (M) Mm1, ¥}

0n4d75 1112 « o « FORHAT(SXPAFTER TRENSP'213,42,5L2/40C010E10,3/))

GouTh e o o IFLECHUS)ARITE(L,2000)((C(1, JJ,JII,Hl!CUH};IlI:NELEH+IJ
Q04TT 2000 . ., . FOHPMAT(VYOAFTEN ratnsplfsutlx.£P7!13 3/

00478 o . s e

GiraTe e w w» 1F (rEHRUR} HEPORT«FATAL=ERNUN=AND=3TOP

00480 e v

vnha) « o s COMPUTEmRED=ANDSWATER=BURFACE=ELEYATIDNS

pouRg C . . »

0044} R & 1

VOARY C . .

00ung C s s Rux BAVE THE REBULTS 0OF THIS TIME STEP, 171 wWILL BECOUME INPYUY TO
Quads C . s THE nNEXT SEGHENT 2un

OUUAT « o WRITECOUTFLD) DEPTH,DELZyMELEM, (UMDUT(K) XEAREALK pan2D(K],
COHASR 1. & RRE,NELEM) , (TICIL R K] , MARCUN) jLoo ) (NELENM+]),
00aAg 2e u LCULDCCL, M) prml ,»aXCON) gL mY , NELEHeE)

00490 o .

vou9i e » MWRITE({YY PEPTHyOELZ,NELEM, (WHUUT(R) , XTAREALK) , ANID(N]

agaqg 1y & KoL, NELER) ) [(C{LsR),XKE],MAXCDN) LB, NELEM#]L),
00493 2. . CLOLPELLeKY " mt , MAKCONT 4 Lm) , NELEMeL])

poUIY c v .

00495 T « .

UNL9E e » IF (AHALYS) SAVEwTHE=RESULTGwFORa I NMEwSERTES=ANSLYSETS

00497 C . e

0vavp « o IF CMOUINXEU,ITPRT) LEQ, a)

gou99 € e s s ek SAVE [HE WESULTS FUR PRINTING AND OTHER PUST PHUCESSTHG waa
V0500 a « « CALL SAVEIT(H, bDIV, AED, ELERY, C, DELZ, NEEU, HELFM.

0501 | WXEW, RESELN, S5TKES3, xXYSD, OLDC,
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(FLECS VERIION 22,84) 17sJun=f 15506008 PAGE 00010

poSo02 e 2 s ALEM, GHIN, RHOUY ,CCIN, BV, ANIUBNID, yBET,DENS, DELTD,DF T,
00%03 L PO POHs TRED)
¢o504 e » wesFIN
goS0% C . »
Q0806 e« o« NELMPTeNELEH
p0%07 « o PTOPTHODEPTH
qgoSue e « PUOELZWDELZ
00509 e« a PO TIn) NELEW)
00%1¢ s » o PXIARCEINXBAREA(L)
008t1 « v o PHIO(D)mAWI(I)
00512 o s saafFlN
00513 [ s »
DoSta [ s » WAR CHECK BEMSE BwITCH 2 TO BEE IF THE RUN J8 Y0 BE BTUPPED ana
005158 e o IF (1392,E9,1)
00516 « s« s CLOBE-THE=DPEN=FI|ES
00837 . . UPlH(UNthI,NlHE"TFI')
0n514 » o ¢ WRITE{1,2) WXEQ,I8€8
00819 F4 e o o FORMAV(//721Np'nunenx BERATHRA asanaly
00%20 1e & o SN VTERHINATED BY ODPERATER AFTER TIME PLANE #',110/
00521 2e o » SX,' 1N BEGHENT #1,1%)
00522 s ¢ o« BTOP
00528 s s sealFIN
nes2a C . s END OF TIHE BTEP LOOP
0052% s o MIEY m NXEQ ¢ 1}
0052k o wwePIN
00521 ¢ . END OF SEGHENT L0OP
00528 « PELEV ¥ ELEY
00529 « MNFRAT ® 3
00539 « LUNTHPRINFLO
00531 e INFLONOUTFLOD
00932 « OUYFLOBLUNTHP
00533 a RENIND INFLO
00534 « RENING DUYFLD
00535 « CLOBE[UNITNS)
00536 e CLOSE(UNItE®}
00537 sesFIN
005318 CLOSEwTHE=QPEN=F]LEN
00539 aTyP
00540 c
(L T 1 LT L] - L L LAl L Ll L L LT ]
0054l TO COMPUTE=BED=ANUSNATEH=BURFACEELEVATIUNS
00542 » KELEY @ ELEV + BED
00543 o« REJELN » DEPTH ¢+ BELEY
00564 eaeFIN
i L b L B b L L L L Y 1] w -
p0549% TO CLOSE=THE=OPEN=FILES
0054bh e GLUBE(UMITm1)
00547 « CLOSE(UNITEZ)
00548 « CLUSE(UNITEY)
00549 + CLOSEC(UNITmY)
005%0 . CLUBE(UNTTES)
nosst « CLUSE(UNITES)
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(FLECY VERSION 22,98) 1 TeJUN=B2 15106208 PAGE 00011

90552
0035%3
005349
00535

00594
QO0S587
0098
00559
00%60
avsél
00%42
00943
QuSe

00568
00564
005467
00348
005469

ans?o
00571
00972
0057%
0oSTY
0057%
00474
0e577Y
HsTa
00579
00580
ausdi
90582
00583
0058y
0058S
g0%86
00%A7
00884
00559
00%90
00591
V0592
00393
00574
6059%
00598
00sS97
00598

s CLOJE(UNITHNG)
« CLNAE(UMITAT)
« CLOBE(UM[TeS)
sesFIN

10 REPORTeFATAL=ERROR=ANDS TP
v CLOBE=THEwOPEN=FILES

« OPEN {UNITEi NAMESRITT'}

« MWRITECL, 1)

1 o FORMATLZ/10Xyt2agn SERATRA == FATAL ERROR #wans?/
1, v PRERY "SED,LSTY FoR DETAILSY)
c « MNin THE IF STATEMENY BELOW I8 A CONCESSION TD THME COMPILER awn
« IF(FERROR) 8ToOP
enoFIN

- A T W N T

TO RESET=OATA=TINE~CONTROLY
« ENDIC 5 0

o ENUHTOD @ ¢

. ENDTRB = 0

.tlrlﬂ

L L AL L e L 1] Tty yl ]

TO SAVEaTHEREJULTA«PFORT IMEASERTES=ANALYS]S

*wa CONPUTE THE VOLUME OF EACH ELEMENT AND THE TOTAL vOLUMK
OF THE WATEXR COLUAN tad

[x X Xyl

AvULeo,

00 (Im), &ELEM)

o ELMYOLII) w DELZ®ABARL])
e  AVOLeAVILSELMYOLLL)
sasFIN

wat AVERAGE DISSOLYED (XKO/Man3) maw

AVGOIN w 0,0

DUCIm]  NELEM)AVGDIAWAVEDIS#(C{L,TI+CLI¢i, TIInELNVOL(T) /2,
AVGDII & AVGDIY 7/ avOy

IF (avuols ,GT, AWALMT)

*nk AVYERAGE BEDIMENT (KO/Mak3) adi

. AVRSED ®m 0,0

« DO(Im),NELEM)

e o AVOBEDBAVGIEDH{C(I, 1) 2CLI¢t, R)¢CCI 2)4C(241,2)+
. n Cel.3rec(Iel,3)372,

» weeflIM

« AVGSED = AVUBED / avOL

*

want AVERAGE (PARTICULATE (PC/MG)}w3EUIHENT(K@/Han3))
FARPCH a 0 0

D0 (Im),NELEM)

s PARPCA = PARPCH SELMYOL(II®(C(I,4)4C(I,5)¢C{1,®)

B.97
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00599 1 . $C(To1,03eCLI¢1,5)4C(Te1,08))/2,

60600 N 2 U

pob0]) e o PARPCH » PARPCH / AVQL

0nead C . a

Qubnl C e o+ WAm AYVERAGE PAHTICULATE (PC/KG) #ax
00b0ou s+ o« PARPCK = PARPCHM /7 AVGSED

pos05 C s a

V0B w o« TOTKG ®w { PARPCM ¢ AVGDIS )*AVOL

0us0? C . »

oce08 e o CAVGHX B MAX{CAVGHX, AVGDIS)

00609 « » TFLUW ® 0,0

Qosin e « DU {I1x1,NELEM) TFLOW = TFLOW + PTRAYG{])
o061l s o VFLUWM & TFLOW 7 BECDAY

00612 v o WRITE(B) IBEG,NXEN, TFLOW,AVLSED, AVGOIS,PRAPLM, PARPCK,TOTKG
00613 « wsasFIN

onstlg asoFIN

00618 C

00618 END

TR LI T LR P T ITL L L L L L ¢ L. 4 ]
PROCEDURE CROMS~REFERENCE TARLE

00565 AESET=UATA-TIME=CONTHOLE
00158

OUST0 SAVEmTHE«REAULTHwFURTIRE=SEHILS=ANALYSIY
00U9s

DOSUS CLOSE~THE=DOPEN=FILES
005146 00538 00357

00941 COMPUTEwBEQ=AND=MATEN-SURFACE=ELEVATIUNS
00357 00481

005306 HEPORT=FAVAL=ERRUR=AND=3TUP
00142 0olAe Q028% Q0299 00319 00479

(FLECS VERSIOH 22,4h)
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A e e R Ty e ey I AR W AR W e

poony BUNROUTINE SETUP(Il, DD, ¥, By R, YELy NELEM,ECHO4,NIDTH}
guogg C

09003 C Tit1" SURRDUTIHE SETY UP THE FINITE ELEMENT MATRICES
00904 C

00005 c CALLEV By TRANSW,

[ITNT Y C

euQoy LUGTICAL=] ECHN4

aco0A REAL#=B SEL,P,N,8

00849 INCLUDE 'Y ELHBLZ, PRN!

0ov1y C

ooyl DIHENAION OOCJG), P(HMXELES, 3}, PEL(Z,2), R{AXELEM}, S{HXKELEM,}),
nooye t SEL(2:2)

guels C

00014 C

00018 PEL(1,0) m §,/3,

0D0Y4 PEL{1,2) ® §, /b,

nnoyy PEL(2/1) ® 1, /b,

O0LH PEL(Zs2) ® 1,73,

09419 SEL{1,3) DO(1} + DD(A) ¢+ DO(TI/S,

uooeo SELCL¢2)m wDDCL) ¢ DL(Y) & LO(TY/S,

ongg} SEL(2s1)e «»DULY) = DD(S) ¢ DD(T) /8,

ac022 SEL{2,2)m ON(1L} ¢ DD{&) + DD(T)/3,

o023 IF(IILEN, 1) BELQ1,1)mSEL(1,1)+VEL

nuoegyq IF(ITLEQO,NELEM) SELL2,2)mSEL(2,2)¢VEL

0002y C .

Nough o (Jaf,2)

aee2y « DO (Jmi, )

QU024 v o PEL(I,J) ® PEL(I;J) » WIDTH

T + ¢« BELLI4JY m BEL{ILsJ) * WIDTH

00030 s+ eseFIN

oUQat esaFIN

nony? ufy (JuB,10,1) DDOCI) m UD(I)} & WIDTH

0U033 DoZepoD(B}s2,0

ool DU LJEi,2}

nrE3s . HARII ¢ J « 1

A003%e « DD (Km1,2)

guoly s « MCW24(Il # % « 1) = NR

00038 e & P{NR,MC)m P{NR,MC) ¢ PEL[J,K)

00039 « v BUNR,MCIR S{NR,MCY ¢ SEL{J,X)

00040 « wysfFIM

0nGdl . R(NR)E R{NR} + DD2 ¢ DO(B+])

0non2 eeoFIHN

00043 IF (ECHOW)

00044 « WRITE(&,999)

00049 99% , FURMATL) axumpencaqanndknotnsiaesenll SETOPH)
0l0an a WRITE(S,1000) (1, (8ELCI,J),0m1,2),]191,2)

nLo4Y « HKRITE(&,1100}

pnAY v WRITE(S, 120G)CL,tP(T, J), T, 3), ¢ LTsd)sJml,3),R(I)sTm], NELEMNE])
pdoug leoe , FUHMHMATCY SEL(I,J), Jatv,J12,1%,' Jl,2 ' 5%, iP2E14,4)
03050 1100, FORMATLVONDDEY, 20, 'PLL, 1)1, 10X, 'PLI, 200, 10X, YP(],3)t,10X,
0N0s§ 1, "SBUYal)P 10X 000, 2)0,10X%, 801,30, 10X, R{1}1)’
0n0s2 1200 , FORMATOLIN, [3,1PTELS,3)

00053 aneFIN
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00054 RETURN
000SS END

(FLECS VERBION 22,48)
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0no0g SUBROUTINE BHEARR(DEPTH, NS0, STRESD, UATAR, VEL)

vove2 €

90003 ¢ THIS BUBROUTINE CALCULATEN BED BHEAR STAENS AND SHEAR VELGCITY FOH
V0u0d C A SECIMENT LADEN FLOW, METHOU 18 APPLICABLE FOR RESERYVOIRS,
000aS € REF, HYDRAULICS OF SEDIMENT TRANSFOMT By W H, GRAF, £0 8,09
poore ¢

00007 € FOKMAL PARAMETERS)

ooouds ¢ DLPTH = FLOW DEPTH (METERS)

o009 s = MEDIAN BEL SEPIMENT DIAMETER (METERB)

¢eplo € JTRESS « BED SHEAR STRESS (KO/Mww2)

00011 L USTAR = BHEAR YELDCITY (M/8EC)

gogle C VEL = AVERAGE VELOCIYY (M/BEC)

oougy C

oonjyd c CALLED BY) HYDFLO, ICFLO

00015 €

0016 C RHD = WATER OENSITY (KQUFORCE)/MAs})

00017 DATA RHD /i000,7

DLAR Y. ] |

00019 € AKAPPA w KAHMAN COMITANT

gav2n DATA AKAPPA /0,47

oudel C

00022 UBTARSVELZ(17,6h+{ALOGIV(DEPTH/(96,5%0%0)])42,37AKAPPA)
0023 STHESOSHHUAUSTAHR*2,0/9,8

0eo02M RETURN

20025 END

(FLECS VEREION 22,48)
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yoony
000q¢2
00003
Duygud
00Ce0S
ouN0h
00007
d00oR
anune
00010
00011
00012
d001d
gontg
00015
0001e
00017
00018
00019
03020
w0021
eoo2g
0d023
nygad
00025
0ng2e

1Tmiuwd 1510722 PAGE (00001

v A W e D

BURROUTINE SHEARS(ALEN,ELEY, HRAD, PELEV,BLOPE,3TREDBS,UBTAR)

ALEM
ELEY
HHAD
PELEY
SLOPE
S8TRESS
USTAR

mOoOMOCOOOOnOOO O nNnDD

THI® METHOD OF COMPUTING BEQ BHEAR STRESS AND BHEAR VELOCITY
I8 APPLICABLE 7113 HIVERS AMD STREAMS,

FORHAL PARAMETE«B

SEGHMENT LENGTH

ELEVATION UF THE CURKENT BEGHENT
HYDRAULIC RADIUS UF THE SEGMENT
ELEYATION UF THE PREVIDUY BEGMENT
880 LUPE

BED YHEAR STRE3B

BHEAR VELDCITY

CALLED @Y HYDFLO

G = GHAYITY (M/3%n})
FHU = DENSITY OF wAYER {KG(FORCE)/Mix})

VATA RHDZi000,/

G/7,801/

SLUPE ® {PELEv = ELEY) / ALEN
S5TRESS = BLOPE & WD & HRAD
USTAR = SUAT(G % SLOPE » HRAD)

baTA

RETURH
E~D

(FLELS VERSION 22,48)
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n44904
UNooR
000l
[FIREH )
Gnoos
00008
paon?
HOOdA
24909
d0010
agooLg
00912
DIJIBR )
ooty
0gois
00016
wno1yT
nooLY
soulY
oop2an
ool
goo2z
00023y
onngy
000293
0024
oovar
00023
puoey
gou3IY
a0y
00o0%e
0003}
[ORE 1)
00015
00034
noNi7
00033
o039
a0v40
00941
Wooy2
00943
qaodd
0Ngas
Qoo04s
0a94a7?
00048
00049
QNqso
R LY ]
00092
(LY

AL L EL LS TS L LT R R L LYy Y vy ]

SUBROUTINE SILCLACARAM, B, NDI¥, CCIM, DELTD, DELZ, OEPTH,
DENS, DBHR, EMOUE, HRAD, Ji, WNMFD, COLD,
HELER, POR, uMlt, QHOUT, SCBHH, §TRERN, VBET,
XY8n, vEPD, ILAYR, 830, BR&, INT,
LROSEC, 8<10, ALEw, ECHO7, BLOURW)

o e

THIS SUBRUYTINE CUMPUTES THE RATE AND BQURCE TERM3 FOR THE
TRANSPORT OF SILT (Jime} AnD CLAY (Jim})}

INPUT PARAHETERS)
AHAR = AVERAGE 4AREA

B = BED CONDITIONS
ADTY « JTANDARD AED LAYEH THICKNEZS
C o« WATER GCONDITIONY
LCIn w CONCENTRATION QF INFLOw
NELTD « TIME ATEP {DiYH)
DELZ = STAIDARD ELEMPNT THICKNESS
DENS = DENSITY
LEPTH = DEPTH UF FLOw
UAaHR = CREITICAL SHEAR 3THRESS FOR DEPUSITION
ERUDE = ERQOUAAILITY, (KG/"Mue2/AEC)
HRAQ = HYDRAULIC RADIUS
Ji - m1) SILT 82) CLAY
NHED = NJMHER DF d&D LAYERS
NELEH o NUMAER OF E{EMENTS
PQR = PJROSITY
OHIN  « INFLDA O]BCHARGE
AHUUT o QUTFLOW DISCHARGE
SC8HR = CRITICAL BMEAR STRES3 FOR 3ICOUR
3THESS « BED SHEAR BTRESS
VAET = PARTICLE SETTLING VELOGITY

Xvh0 ~ THICKMEBS OF TUP BED LAYEH
QUTPUT PAHAMETERZ)
ILAYH = Nfiy, DF BED LAYERS AFFELTED BY DEPOSITION ANO ERUBIQN
8D = DEPOSEITEON RATE, (KG{PLC)/Man3/DAY)
8K = EROSIVN RATE, (XG{FC }/MauJ/0AY)
LE0 | = WELGHT DF TOP BED BEQIMENT LAYER, (KG/Mak2)
VEPD e BED DEPOIITION RATE {XG{PC}/M2/DAY)
BCOUR = HED SCOUR HATE (KGE{PC)/H2/DAY)

CALLED 8Yt TRANSP
CALLBT DEFCAL

oo oOrOOonoOonNOoOoODOOOnOOoO OO OO nNnoOoOOe s

INCLUDE VELNSIZ, PRN!

m

REAL KYFUNC, Kde TNFRAC
LOGICAL*1 ECHO?

DIBENILOH ANAR(HXELEMY, B(AAXLEY,MAXCUNaL) ,COLO{HXELEM, AXCON),
DENI(3), DEBHR(3), ERUNE(3), LLAYR(Y),
AHIN(SAELEM), GHOUTEMYELEM), BCBHR(S),
SO{HMRELEvsB), BR(n), USET(J!: KNT(3},
CCIN[HXELEM,AAXCONY, AATD(MXELEH), DEPOC(A), BCOURCA}

o el P e
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00054
00nnsg
0003
0ons?y
00038
onoso9
onQby
po0s1
00062
0U0s3
eoody
00088
00064
COCAT
LTI
00069
03070
pov7l
popva
o013
duu T
0007%
B00TH
QuoT?
yooTs
Quov9
00080
000R}
0o0a2
nonay
00084
0004a%s
00086
00087
LY
000A9
oungY
ono2g
QU092
nung3
0oUTd
oGS
0U09s
0008Y
00n9B
pUo9e
oontoo
00tul
06102
00103%
00104
Q010s
00108
oo107
Qotlog
gYIng

1 T=JUNeng 15107128 PAGE 00002

DATA SECDAY/84400,/

c
Jawdiel
XNT(J1}=mg,
IF (NBED,GT,0)
« XDTOPE{},0=PUR)/(BCNMED, 1) /DENS(L)+BINUED,2)/DENS(R) +
1e A{NBED,3I/0ENAL(D))
« XNT(Jt) @ XDTOP » B(NBED,J1) = XYBO
sasFIN
DEPOCJLY ® g, ¢
GEPG(J2) ®» 0,0
H(JIL) = 0,0
sr(Jz2r = 0,0
SCOUR(JI) w 0,0
SCOURTJ2) = 0,0
RS = ¢,0
C3 m 0,0
YOLUME m CROBEC » ALEN
0 (1% » 1,NELEH}
e D(IX,J4) ® 0,0
o B0UIX,J2) w 0,0
caoFIN
ILAYR(J1) w ¢
IF(ECRQT)
o IF (BTHESS LT, OBHMR{JI)?}
c e »
c BEDJMENT DEPDBITION
C L] [ ]
. » lLlYR[JI) & =]
s o AVGC 8 0,0
e u TOTY m 0,0
o w» DO (1% m §,MELEN)
C -+ [ ] -
C « s o 1T 19 IMPLICITLY ASSUMED THAT A OOWNATREAM COURANT NUMBER
c e« s o AT OR NEAR UHITY IS EMPLOYED IN THIS ANALYSIS
c - L] [ ]
o » o IHFRACOO SayHINCIXI®DELTD/ARARCIX)/DELT
e s » EXFRACHN] O=INFRAC
« » o TOTQ w TOTQ ¢ INFRACKQHINCIXISEXFRACRQHOUT(IX)
« e o AVGCBAYGCHINFRACAUWHIN(IXINC(CCINCEX,JL)4CCINCINSY, 08}/,
1o & & SEXFRAC®XQHOUT(IX)2COLD{TX, 1)
* L ] ...FIN
« » AYBL ®» a¥YGC 7 TDTQ
v« + DEPD{JI)Y ® VAET(J1) # AVGC # (1.0=(STREAA/DHHHIJL)))
» o WRATE & DEPO{J1) = BWIDC1) » ALEN 7 YOLUME
» o DI (K ®m 1,NELEH}
w s « JO0UK J1) w HATE
. » VOLK & ARAR(X) » DELY
e s a INFRACRQ,SHURIN{K)*pELTU/YOLK
L] [] ] EXFkﬁcil.D-IHFnlC
e o o+ BEORINFRACHGHIM(X)®{CCIN(K,J1)4CCIN(K+1,J1))72,
Yo w s ¥ EXFRACAQHOUT{R)YaGULNLK,J1)
e v o CONTRINFHAUAWHIN{K)#(CUIN(R,J2I+CCINIK1,J2))/2,
1a o s + EXFHACRRHQUT(KIRCULD (K, JR2)
c [ ] » .

(R LI NN EE SRR RN NIRRT RIS RSN R L AN RN P E YRS ISR LY
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60110 RATEX ® HATE » VOLK

L » *
0011y « o« o BDIN,J2)1 w RATEK / 8ED 7 VULK % CONT
00112 o+« DEPOLJRZ) ® UEPO(JR) ¢ SO(K,J2) /7 BWID{1) » yOLK
outlld v o sasFIN
ouvlia . ...Fl”
00115 » IF (STRESS ,GT, BCOHA(JL),snNl:, NBED, GT , @)
o0ile C BEDIHENT SCOURING
00117 C . .
(1391} e« o+ RB ® EWODE(J)1) * SECDAY % (STRESS / BCHHALJL) = 1.0}
00lle s o ILAYRUJ1) m @)
ouiR2Q [ » M
noi2 £ o » COAPUTE AVAILABILITY OF GOHESIVE BEDIMENT IN BED LAYERS,
pulad C » s MHARIMUM NUMRER DF LAYERS SCOURED [8 RESTRICTED ®Y 8AND BCUURING,
60123 ¢ .
a0324 s o RS B RS # DELTD
00125 e o WHEN (,n0T,(RB ,GT, XNT(J1) AND. ILAYRI(1} .67, 0) )
toide v o o M3 m AMINT{RBANT(JY))
0u12? e o s L8 w RS a B(NBED,J2)
oul2n « s s SHT{J1) m ANT(J1)=RY
0“129 » » II|F1N
oully « « ELAE
00131 v+ « o FACEU(NOED,J2)
001342 « s « H8YSP = RS
no1ys s ¢« s KB W,
00134 140 e o w LLAYR{J1) 8 ILAYR{JL)#1
00135 . . - NA 8 NHEU=ILAYR{J))
00} 3é s o 2w REUSP m REUBPmXNT(JL)
o133y e o ¢ RE m RS4XNTLJL)
001dR s o = L3 ®CE ¢ FACRXNT(JL)
on139 « & w XNTL{JI) ® 0,0
00140 v s s FAC m 0,0
polad e« o » I1F (NB.KNE,0)
9010l e s s s XNUN(§,0nPUR)/(B(ND,1)/DENSCS}+BIND,2)/DENBIZIOINE,3)/DENBLY)]
00343 ¢ & e & ANTIJ1) = BDIV % B(NB,J1) & XND
Yoldy v . . s FAC m H(NB,J2)
Q0148 . . L] 00-’1“
0014e ¢ v s s
q0l14? ¢ @« s JF CILAYR(J1),26,IJLAYR(1)) GO YO 155
001a# v o o IF (ABUSP GE XNTIJI) (AND ILAYRIL},.GT,ILAYRCJL})
Q0149 e o » « G T0 140
00159 « 5 9o egatIN
00151 C v » -
00152 155 « s s GONTINUE
00153 e o 2 VEL ® AWMIWL{RBUSP,XNT{JL1})
00154 « +« u KNS m R ¢ QEL
00§55 s« s + LB 3 C8 ¢ DEL & FAC
00156 s o o XNTL{J1) 8 XNT(J1) = DEL
0oLST - » ...Fl?‘
voisa e asefFlIN
00159 » BCUURCJE) » W8 7 DELTO
00180 o BCOURCIZ) w C§ 7 DELTD
0016l « BRUJV) ® K3 7 GELTD » HNID()) # ALEN / YOLUME
00162 o SR(J2) ® €3 /7 DELYO » ARID(1) * ALEM / YOLUKE
00163 ¢ .
00164 asoFIN
204465 RE FURM
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00146 END
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0000l
ouope
00003
ouonyg
Qo0uys
LTIRIY Y )
0007
CUO0A
Uuouy
00d10
onotl
ooy
00vU13
gunja
poots
oedle
unaLy
LA
noviy
ooy
002t
iHige2
00923
pov2y
0D02s
Q0024
woongy?
d0pes
00029
00030
LRI B Y
voyl2

LA L L LR g 2 A3 A LY PR T L L EE L L0 L L 3 12 1

(106,51 BPPH, FLY

SERATRA PUOST PROCEBSING PRUGHAM

TH18 PRUGHAM I8 USED TD MANIPULATE THE MESULT FILES FROM THE
SEUIMENT TRAWSPORY MULEL , BERATHA, LISTED BELON ARE THE FUNCTIUNS
THAT 11 CAN PERFDRHI

{1) LIST « READ 1HE GPECIFIEU FILES AND PRINT PROPER MATRICES,

CALLSt GETSPC, LJSTER

[alalzNaRelelsReRalelalaRal ]

BYTE FILNAM{IO) ;BASECS),ENT(3),0EV{3),GUIC(I)UUIC(D)

-

IHNTEGER#2 HEGWER,UNITS
INTEGAR®Y BEGTIN,LETVIN

LUGICAL®Y LIBT,CHAIN
DATA FILNAM(29) FILNAN(30)/2%% 1/

CALL GETSPC({BASE,HEGIEG,BEGTIH, CHAIN,EXT,DEV,FILNAM,GUIC, INTSEG,
1 INTYIM,LBTBLG,LBTTIN, TATEN,UNLTS, UUIL)

Lis8Y » ,THUE,
CALL LIBTER(BABE,BEGBEG,BEGTIM, CHATN,DEV,EXT,F ILMAH, GUIC, INTSEG,
1 THTYIH, LBT8EG,LITTIM, TSYEP,UNITE, UUIC)

aT0QP
EMD

{FLECS VERSIDN 22 _ip}
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onopl
ougee
00003
00004
nooos
00008
0000y
00008
00049
0000
onot
oogLe
Joots
D0014
%01
N00ie
[ R &
nooie
00019
00920
acngi
00o22
p00es
0092y
V002S
Q0G24
00027
00uls
00029
00030
0003y
gop3e
auo3ll
00034
00035
0003s
pony?
IR Y.
guo3e
00040
pooal
00042
00043
puLuy
99045
N0O0&E
o007
po0us
pooun
0059
005!
woos2
Qoosy

SUBRDUTINE

1
2 BAVEC
3 BELTH

THIS ROUTINE
PROPER FILES

CALLED Br: ¥
CALLE: FOCOD

C

C

C

c

c

c FURMAL PARAM
c BASE -
C DEY -
c ECHG =
[ BAVECH{1)
c SAVECH( 2]
c BAVECH( Y]
C SAVECH{4)=
c SAYECH(S)=
c BAVECH{®)»
C SAVYECH(T)
c SAVECH{A)w
c YAVECH(9) -
c SAVECH(1¢
c FHARE =
C FIYPE =
C GUIC -
c INFLD =
[ JETRT =
c NFRBY «
C UuTFLO -
[

C SMETH =
C UUIC -
[

C

c

c

C

AYTE ANINE
1 BASE(

INTEGER~?
INTEGER%Y

Lo BN o B » B o ]

DIMEWITUN

DATA RZVR?
DATA YES/!
JaTa WRTSE

LT=JUN=bQ 15807842 PAGE 00001

BTRTUP(RABE, UDEY, ECHD, FNAME, FTYPL, GUIGC, INFLU,
IBYRY, NFRST, DUFFLD, BSMETH, UUJC,
Hy JSEG, HBTEPS,NSEG,JTPRT,ANALYS,
s AHALHMT ,UEAMIN, SIMLEH,PELEY)

I8 RESPONNIBLE FUR THE JNTERACYIVE I/0 AND OPENING THE

ETERBY
SaCHARACTER HASE FILE NAME (BYTE}
BABE OUTPUY FILE OEVICE (BYTE)
LINE PRINTER ECHD CONTROL VARIABLE (L*1)
« ECHO CONTRUOL FOR SERATRA HEADINGS
@ ECHU CONTROL FOR INFLUENT COMCENTRATIONS
= ECHO CONTROL FOH BETUP OF ELEMENT MAYRIX
ECri CONTROL FOR GEDMETHY AMD CONCENTRATIONR
ECHU CONTROL FOR RDBFLO, HEFORE ARG AF TER
£CHU CONTROL FOR BEDIMENTATION
» ECHD CONTHROL FOR DJAGNUBTICS NITHIN 8AND, BILCLA
ECHU CUNTROL FOR PRINTOUY OF SCOUR/DEPUBITION OEFALL
ECHU CONTHOL = UNDEFINED » TRANBPERD V0O TRANAP
Je ECHO COMTROL = UNDEFIKED
FILE DESCARIPTIUN FOR THE REBULT FILE (BYTE)
BASE DUTPUT FILE EXTEN3ION (BYTE)
GROUP NUMBER FROM UIC OF BASE FILE NAME (BYTE)
Lity RUMBER TQ THE DATA FROM THE PREVIUGUS QEGMENT
BTARTING BEGMENT NUMBER
BTAATING TIME PLANE NUMBER (Jad)
LUN HUMHER TO THE FILE RECELVING THE RESULTS OF THE
CURRENT JEGHENT (Is2)
METAUDL TD BE UBED TD CALCULATE THE S8AND CAPACITY (BYTE)
UBER HUMBER FROM UJC OF BASE FILE MAME (BYYE)

ERATR

£

Ay YES Ry FNAMEL23) ,FTYPE(S ), DEV(3),GUIC(3),UDIC(Y),
S) AN TH, INPFIL(30)

oulFLY

NFR3T,SIHLEN, NSTEPS

LOGICALw] ECH(, SAVECH, WHRTIEG, ANALYS

JSEG(Y), SAVECH(LD)
/

¥/
G/, FALSE,/

B.108
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QuyYS4
00055
Q003¢
00057
a0y5H
o0ops9
00040
03061
onng?
009563
Q006H
00065
LTVE. T
00067
0908A
00069
aq070
GeuTt
a04q972
0007y
00074
00075
ae0Te
00077
opo7e
00079
000ND
00048}
0ooR2
0004Y
unoag
onoAg
MUY
fonny
LY
LT
Q0090
00091
tno9e
Q00793
20V9hA
00095
N0096
20097
00098
00099
ontao
00104
galag
potoy
00yl
1010%
aoing
oclo?
00118
0o1e9

WRITE(E, 8]

READ(8,2) WCHHs (INPFIL(L), Im] NCHR)
INPFIL(HGHR+1) w 0

DPENCUNT TR (NAMER[NPFIL, TYPERI QLT ) READOHLY)

WRITE(S,3)
HEAD(M, 4)ANSHEN
IF (ANSWER ,E0, YES) ECHO » ,THUE,

HHITE(U'G}_
READ{8, Q) (FNAHE(L),fnl,29)
CALL FOCOUE(FNAME,BASE, JAEG,FTYRE,DEV,GUIC,WWIC)

WRITE(B, D)
READ(B,4) BMETH

WHITE(8,5)
HEAD(8,4) ANBNER
IF (ANSWER,EQ,YES) SAVECAL{) w ,TRUE,

KRITE(A,9)
READ(8,a) ANIWER
IF (ANSWER _EQ,YES) JAVECH(2) & ,TRUE,

NRITE(8,10)
READ(B,4) ANBRER
1F (ANSWER,EQ,YEB) SAVECH(3) = ,[RUE,

WRITELB,11)
READ(H,H) ANSAHENR
IF (ANIWEM,EG,YES) SAVECH(4) » ,TRUE,

¥RITE [8,12)
READ{B,H} AMSWER
iF (ANOWEM,ER.YES) SAVECH(S) m ,TRUE,

#WRITE (8,13)
HEAD(8,4) ANDWER
IF (ANSHER,EG, YESB) BAVECH{bL) m ,TRUE,

WRITE (8,14)
READ(B,4) ANGHER
IF (ANBWER,EQ,YES) SAVECH({7)} s ,TRUE,

ARITE (8419)

HEAD(B,4) ANSH4ER

IF LANSWER EW,.YES)} wRTBEG n ,TRUE,
WHEN (ARTYEG) JSEG(L) m @

ELSE

« WRITE (8,18)

« READC(B,17) (JBEG{J),Jw],S)
lllFIN

WRITE(S.18)

HEAD (8, 4) ANBAEN

AHEN (ANS AER (W, TES)

8.109
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oDiio
gully
ooll2
puiid
Q0114
00115
Volta
ap11?
aniie
any1e
Qotan
eot2!
adlee
potl2d
0gién
0012%
0012e
aotar
0pf2a
ya129
00134
00131
Q0132
61133
00134
a¢13s
yul13e
00137
00138
ovide
ovi149
oot41
Qnjug
00143
00144
o0LLS
pulas
00147
INIRET]
ouiue
w150
0uis]
00152
uir1as
buisa
po15ss
DD§Ss
00157
D158
no1sy9
DB1sD
00161
DL A2
DORY.% ]
Hnlsd
00169

La Nyl

WRLITE(B,19)

READ(8,2) NCHR, CINPFIL(L),Im|,NCHR)

INPFIL(NCHR+]1) w 0

DPEN(UNI T2, NANERINPFIL, TYPES'OLD! , FORNR I UNFURMATTED?)

WR1TE(B,20)
READ(B,1T7)IBTRT

KRITE(8,21)
READ(B,1TINIEG

RRITE(8,22)
READ{8¢1TINFRST

RRITELH,23)
REAU(B,1TINSTEPS

wRITE(S, 24)
NEADCS, §T) ITPRT

READCE, 4) ANSRER
IF(ANSHER ,EQ, YES) ANALYSH, TRUE,

WRITE({6,26)
REAQ(H, 27)uELTH
BIMLEN @ DELTH « NSTEPS

WHITE(B,28)
READ (B, 2T)ANALMT

WR]TE(B,29)
READ(B,27INEPHIN

ARITE(Y,130)
READ(S, 27)PELEY

ssFIN
1.YE
NFRST & §
ICLLAR B
o UPEN(UNITE2,NASERIDUMNY DT, TYPEG'NERT ,FORMRYUNFORNATTED?)
lllFI"
CLOSE (UN1TaA)
IxFLOE2
UUTFLORY
OPEN{UNLTES , HAMER PURMY DT, TYPERI!NEN! ,FUAMBIUNFURMATTEDY)
OPENEUNITEU, NANEB ' HYDRULOGY ( FHP Y, TYPERINEW! , FORME ' UNFURMATTED ! )
UPEN({UNITW? NAMER'TRINUTARY ,THP Y, TYPER'NEX) JFORMRIUNFUHMATTEDY)
UFEN{UNETO R, NAMES*SEU LST ! , TYPERINEn?Y)
RE TN

L
*
L]
L ]
*
« WRITE(t,25)
[ ]
.
[ ]
E

Ak FORMATS aw
FORMAT('SENTER Wa™E DF INPYYT FILE»')
FURMATL{ O, 3041)

B.110
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BRiAs
unl1sT?
0ulmB
noise
0010
i1
vo1re
noirs
00174
0n1rs
nolte
GeiT?
yul78a
00179
01A0
001814
o0tag
00183
unlag
Quias
00146
001°7
polag
nolag
nuigo
nnigy
po192
no193
Q0194
00195
oul9h
LIT
ygl9s
00J39
gngog¢

1t
12

13
14

1%
1&

17
18
19
2u
21
22
23
24
Fi]
26
27
28
29
LYY

~d O B L

L= -I- ]

1
{
t

22,48)

17=Jy

FusMaT(*3LD YoU
FORMAT (2941
FORMAT('SENTEN
FORMATLY AMICH
CRENTER T (TUF
FORMAT(iSDU ¥
FUORMAT('ano ¥
FORMAT(YSDOD ¥
FORMAT (' 00 YOUu

Y2r)
FORHAT('s{i0 Yau
o (Y OH

FOURMAT{*500 You
FuRMaT(*300 YOU

Haf 2 19307242 PALE 00004

WANT THE INPUT FILE ECHUED (Y OW N)»7)

BASE FILE NAME>')
JAMND CAPACITY METHUD 19 T0 BE UBELT!/
FALETTL) OR C (COLAY)»¢) '
M WANT SERATRA HMEADINGE ECHOED (Y OR N)TY)
OU wANF INFLUENT CONCENTRATIONS ECHOED (Y OR NIT')
OU “ANT ELEmENT MATRICES ECHOED (Y OR N)T')
WANT GEOWETRY AnND CONCENTRATIONS ECHOED (Y LR N,

WANT COMCENTRATION ECHOED BEFURE AND AFTER RUBFLOY
NITZY)

KAHT SCOUR/ZNDEPDSITIUON TO OCCURT (Y OR NY')

WAWT COMPLETE SCQUR/DEFUSITION INFORMATION',

1" RECORDED? (Y O0R/ N)')

FORMAY(' 300 YOU

AANT CUMPLETE ECHUS JNFORMATION FOR ALLY,

1' SEGHENTST (Y OR H)')

FORMAT(*$FOR WH

ICH BEGMENTS DO YOU WANT COMPLETE ECHOPR!,

11 INFOHMATINN? (HAXIMUM OF S)1)

FURMATLSIS)
FORMAT('SIS TH]
FORMAT(YIENTER
FURHAF[YSENTER
FORMAT( I SERTER
FORMAT('IENTER
FORMAT(YSENTEKR
FUNHATUYSENTER
FORMAT( 200 YOU
FORAT{'JENTER
FORMAT(FL10,0)
FORPAT{SENTEN
FOHHAT(YSENTER
FORMAT (Y SENTEN

L RNy

(FLECD VERGION 22,46}

8 TG BE A RESTART OF 4 PREVIOUN RUN (Y OR K)T»!)
NAME OF RESTART FILE»))
THE BEGLINNING SEGHENT NUMBER»')
THE ENUDING SEGMENT NUNBERRY) )
THE BEGINNING TIME PLANE NUMBERM')
THE £NDING TIME PLAME NUMBEA>')
THE PRINT FREQUENCY®!)
wWANT THE TIRE BERIES ANALYSIST (Y OR m)a»t)
THE TIME INCREMENT»')

THE HINIMUM CONCENTRATIUN LIMIT»')
THE MIMIMUR DEPTH LIMEITR!)
THE UPITREAM ELEVAYIOUNW!)

DAL L L L L L L UL L b P bR 3 Bl F E b b b1 ) Ll L] 3

8.111



(FLECS VERBION 22.48) 1T=JUN=82 13107137 PaGE 00001

090001
60002
oo0ney
g0004
00009
00008
nouot
00098
0o009
00040
ponil
LR I
00013
00034
nopo1s
00018
ooey?
00018
00419
00020
000z
opo22
00923
00024
00025
Do0Pe
0noas
voo2n
00029
aonso
IR S |
00032
00035§
00034
60035
00038
00037
npo3A
ougle
Dou4Q
0001}
toyu
nonay
Hov4 4
a0NYS
090ub
00g¢a?
EL]
n0ga9
00050
0059
pooS2
0ous}

LA L DL DL L L Ll Ll Dl P ey L2l l 2]

SUARQUTINE TDFFAL({ALEN, DSO, GSI, HRAD, QTUT, SLOPE, TEMPR, VOL,
1 ¥8ET, G3u, OGBM, GSL. G348, YU, YM, YL)

THIS SUBROUTINE USES TOFFALETTI'S METHOD TD CALCULATE THE CAPACITY

OF THE FLUW TO TRANSPORT BAND, & SUMWMARY OF THIS METHOUD CAN BB
FOUND IM THE ASCE 197% EOQITION OF "SEDIWMENTATION ENGINEERING®
PAGES 209 ~ 21},

FORMAL PARAMETERS:
ALEN = BEGMENT LENGTH

(110 w MEDIAN BED SENIMENT DIAMETER (METERS)
e8] w TOTAL CAPACLYY DF THE 3EGMENT (KG/DAY/M)
HRAD = HYDRAULIC RAUIUS

Q10T « TOTAL FPLUW ®RITHIN THE SEQMENT

JLOPE = ENERGY OR RIVEH BED SLOPE

TEMPR » WATER TYEMPERATURE

yoL w YOLUME

VBET o SETTLING VELOCI[TY

CALLED BYs SamD
REAL K4FUNC, K4

CIHENSION YBET(3)

™~ [n] aNaAaOoOaAMhOonoOooOaOooOnon

CONBTL m 3,7975Ea5

CNHBTZ = & _502499E+22

CONBTY ® 2, 9T6328E43

FOIAHADS0 « 3,280833

[HPRaTENPH & 1,80 ¢ 32,0

Ve(QTOT &« ALEN / (VOL)) = CON3TY
FHRADSHRAD a 3,280833

c
C FOR WATER TEMPERATUKRES GREATER THAN 32F AND LESS THAN 100F
c THE KINESATIC YISCOBITY LA™ BE WRITTEN AB THE FOLLDWINGS
[
YISNU,106Ewd & {THPR an =)} Rh4)
C
c ASSUMING THME 050 GRAIN SIZE (U[aM) [8 APPRDXIMATELY
C EuUAL [0 THE GEOMETRIC MEAN GRAIN SJZE AND 3IGMiel m 3,9,
o THE D65 GRAIN $52E Can BE OETFRMINED TO BE 1,17 » D50,
c
Da5mL 1T » FDIAM
CHNYRUL 1198 & 0,00048 » THPR
CIm240.AT = D, b67 & 1HPH
TT),10 * (0,051 ¢ 0,00009 & TMPR)
ZEWVSET{1" # CONSTL a ¥V 7 (CZ & FHRAD » BLOPE)
IF(T].LV,CNY) ZIR1,5 & CNY
c
[ THE MANMNING=STRICKLER EWDAYION 15 LSED HEHL TD
C DETERMINE THE HYDRAULIC HADIUS COUMPONENT DUE TO
C GRAIN RUOUGHNESS (R'), TANEN FROM THE (979 ASCE
C PREOIMENTATION ENGINEERINGY,PL, (28,
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(FLECY VERSIGN 27.,44) 1TelUn=fg 15107187 PaAGE 06002

00054 €

DI L Y S SUSSTITUTIONS ARE MADE IN EQUATION 2,141 FOR SHEAR YELOCITY
00uss  C AND K{SUB)8, THE FURMEHM 18 REPLACED BY EQUATION 2,142, AND
00057 THE LATTEA BY D(3uB)es,

poos8 ¢

0dD59 RPRIMEM{(Van] 5) » (DOG wa0,25) 7 (BLOPE = 0,7%)) & 0,00349
00040 USTARS{RPHRIME 2 JLUPE # 32,2) »x 0,9

Dp004S AFUNCEEVID & 1,0ES) #a 0,333 /7 (10,0 « USTANH)

00062 CONDITIDNAL

00063 « UAFUNC ,LE, 0,500) AL » (AFUNC/§,09)ex =],3%

00060 o CAFUNC LE, 0,460} AC & (AFUNC/0,0038)0n0, b7

48065 s C(MFUNC LE, 0,.720) AC ® (AFUNC/0,29)wnd 17

a0J6b o CAFUNC _LE, 1,2%) AC = 38,0

LLTIDY o CAFUNG L6T, 1,25) AC & [AFUNC/0,304)nn2,74

00064 eeofIN

vegey ¢

unaTn XQFUNCEAPUNG » SLOPE & 065 » | ,0ES

00071 COHOLYLONAL

00072 v (MUFUNC,LE,0,25) w& w {0

ounTy « (WKUFUNC,LE 0,39} K4 & (RGFUNCRRY, 10} & 4,81

o074 « (KIFUNC.GT,0,33) Hd = (KQFUNCex =} ,08) » .09

00075 ssoFIN

0007 é t

0007 ACKAmAC « K4

gog7a IF (ACKY LT, Y& ,0)

00079 o ACHUmIB,O

00080 « R4aje 0 s aC

QUDAY wedFIN

a00ag 0CZuel,0 ¢ CNV = (.5 & Z1

anpaYy OCZMml 0 4 ENY = I

000RY CCILei,0 + Chv = D, 758 % I}

00085 ZIAVRCHY = 0,756 = 1Y

0GDAs IMa=gziny

000RT Inmt 0 ¢ 2INV

gepda 1um=0,7% & 21

00989 IPug 244 » 71

00090 1usd % » 1

00091 c

000%2 c CLI HAS BEEN mULTIPLIED BY 11,0630 TO mEEP IT FRAOM

0n0g3 ¢ EXCEENING THE COHMPUTER OVERFLUW LIMIY

00094 C

o0o0Ns AHEN({DCZLwaLNG10( 2, 0nFDIAM)®24,0),6T,38, 300100, 0

00098 ELSE

G0o97 « CLINCL,0Ew20)4CONST2 & OCZIL & (¥ ax 2,533) / FHRAD as {(Im) /
00098 1. CETT » AC % Ki » FOLAMY #n ) 647) 7 L1,0 4 CHV) /
0ua%9 2. ((FHRAD 7 11,20) A (ZWe2) ZALDGIQ(PFHRAD/LL ,205) »
00100 L8 ({2,04FDIAH) Ra(OCZL=20,/4LUGLO(R2,04FU]AM)Y))

00101 eesFIN

Q0r02 AHEN(CLE EQ,0,0)C20%0,0

00103 ELSE

anloy « C2USCLIn(2, 04FDIAMIFHRAD)AR{ZO=30,/ALOGLO{2,0nFDIAN/EHHAD))
“0‘05 .l-FlH

G506 c

Q0197 £ CHECK T SEE IF THE CALLULATED VALUE 1B REAYONABLE

ocolgm C (< 100,0), ANO ADJUST 3T IF 17 15 wOD1,

onte9 ¢
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{FLELS YERSION 22.46) 1T=JunNmB? 153107351 PAGE (0003

00110
00111
(LR T
00113
anliy
6R1ts
oDile
oni1y
oD118§
00119
00120
no12)
09122
(T3 F.X)
uala2ye
60y 2%
un12e
boiey
ai2n
ony2y
uol1soe
cuLdt
00132
Q0133
00134
tu1ss
00134
voi13?
00134
go1s9
edldo
[IER R |
guid2
Dpi4s
n0144
najay
Dlto
w0147
00i46
qataw
¢nts
00159
tulsp
Ji153
T2l BT
gul15%
156
gulsy
%1
oui59
0410l
Udtal
oulkd
oules
Guled
0U169

IFIC2L,GT,100,0) CLIsCLINIOD,0/C2UL

CHI HAS BEEN MULTIPLIED BY 11,0630 TO XEEF XT FROUN
EXCEEDING THE CuHFUTER OVERFLOW LIAIT

PLBUB}T APPEARING IN EQUATYIDNS 2,23bH, J, K; Ly M, AND
H I3 THE WELGHT FRACTION UF TOTAL 8AMD THAT THE ImTH
8IZE FRACTIUN CURTAINS, BINCE wE ARE MODELING ALL
9AND A3 A 31NGLE SIft FRACTION == PLAUB)L ® 1.0, AND
HENCE DDES T APPEAR IN THE HOUEL EQUATLIONS,

gz EeNaloN NN s N ol

WHEN(CLI ,EG,0,0) CHImG,0

ELSE

o« CLMINA3,2 & CLI « (3,0 ¢ CNV) # ¥ & (FHRAD s [IM)}
'l.FIN

WHEN(CH] EQ,0,0)
. G8Us0,

« GAMB[ U

« GALmQ 0

. GBHED_ O
ensFIN

EL3E

CALCULATE THANSPUHT CAPACITY DF THE UPPER LAYER
: "FOLImFHRAD 7 11,24
. FD2SwFHHAD / 2,5
o GBUN(CHI = (FDIL s ([P}) » (FORY #n (ZG}) » )
1. (FARAD w» (GCZu} = (FD2Y an (QCRUJ))) 7 (BC2U # 1,8 £430)

[aEally

CALCULATE THE CAPACITY UF THE MIDDLE LAYEH,

xRN a

: GBMBLCHT » (FULL as [JP)) & ({FD25 ax(UCIM}) =
1. (FO11 ax (UCZMIY)Y 7 {UCIM % §,0E¢30)

CALCULATE THE CAPAGCITY OF THE LUAER LAYER
. GBLECHIM{FOLIAW{ZN=30,/ALAGIO(FULL))=(2,00F0IAN)ARIOLEL"
1. 30, /ALUGID(2,0aFULANY)) /DCIL
CALCULATE THE CAPACITY 0F THE BED LAYER
. GSHECHIS (2, 00FN1AN)Ra(ZN=}0, /ALDGLO(2,0¢FDTAN])
I..Flﬂ

0 O0n

gy

C
AR A RN AR AR R A AR AR A AR A AR RN AN RN N AR AN AR AR AR A NARE R AR AR
c TOTAL CAPACITY OF THE BEGMENT (651 HAS UNITS DF TONS/DAY/FT}
c
GYIaGSU + Gsm ¢ GSL + G3B

C
c CONVERTING TD KUsuaY/M
C
LSU GquU COHSTS
(A1) G5 CansTs

| ]

= *
GSL = GSL + [1DnET3
GSH ® G54 & CON3TS
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LFLECS VERSION 22,4b) fTeJUn=B2 1530757 PAGE 00004

0ales YU = MRAD /7 2.5

Guln? YU m HRAD /4 (1,20

unisé YL = 2,0 » NSy

Dole9 - G3IaGY) x CONNTY
- poiTo c

oniril RETUAN

v0172 END

(FLECS VERSION 22,46)

U ey O e W A el u PO TR A G Ty o e
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(FLECS VERBION Z2,46] {1=JuN=4a? 15108108 PAGE bO0O)

LAl L L L DL DL PSP PP Ll L L]

00001 SUBROUTINE TRANSR(FERROR,PCOEF,8WID,ANID, ABAR,DEPTH,OLDC,ECHOA,
00002 1 CRUBEL,ECHNT, ECHUB, ECHD?)

0000y €

pnooad c THIS RODUTINE SOLVES THE MA33 TRANPORY EUUATIONS BY AN IMPLICIY
00095 € FINITE-ELEHMENY METHOU, A CRANK=NICHOLBOM METHOD I8 USED TO
po0Ds C APPROXIMATE THE SOLUIIQN THRUUGH TIME,

00007 o

00008 C VARIABLE DEFINITIUNY

04009 € ALEN  « BEGMENT LENGTH

000190 C AHEA = ELEMENT AREAS

00041 c ) = BED CONDITIONS

0002 ¢ BDIY = BTANDARU BED LAYER THIEKNERS

00013 c sED = BED THICXNESS

LR T c = WATER CONDLTIONS

0no0Ls c CCIN o CONCEWTHRATIUN OF LINFLOW

f00l6 € COLD = CELLwCENTERED CONCENTRATION

00017 [ CROSEC = [OTAL CRUSS«3JECTIUNAL AREA, Mswi

00018 DECAY  « FIRBYT ORDER DECAY

g0}y ¢ DELTH = TIME BTEP (SECONDS)

neoge L UELZ = STANDAAD ELEMENT THICKNESS

Qo021 [ DENS = DENMITY

09022 ¢ DF2 = DIFFUSION COEFFICIENT

Q0023 c O1AM w DIAMETER

gno24 ¢ DS8HR = CRITICAL 9SHEAH STRESS FOR UEPOSITION

ouozs L nso = MEDIAN BED SEUIMENT OJAMETER (M)

goras ¢ ERUDE = ERODABILITY

00027 c FERROR = FATAL EARDR FLAQ (L#1)

gouz28 ¢ HHAD =« HYDRAULIC RALIUS

VY029 KAYL = LIGHT EXTINCTRON COEFFICIENT OF WATER

Q0050 c KAY2 = LIGHT EXTINCTION OF SUSPENGED BEDIMENT IN WATER
oonXi C MBE = NUMBER OF RED LAYERS

DR Y ] c NELEM = NUMBRER nF ELEHEMTH

90033 ¢ PCOEF = FIRGT TERH OF THE PAOTOLYSIS RATE OF CHANGE EZGUATION
ooo34 ¢ PR = POROBITY

0035 € SHIN = INFLOW DISCHARGE

06034 o UNOUT = JUTFLOW UISCHARGE

00037 C w¥ = VERTICAL UISCHARGE

00034 € SCSHR = CRITICAL SHEAR 3TRESS FUR 3CUUR

Unese SLOPE = ENERGY ON RIVER HED SLDPE

[T LT B SMETH ~ CONTROL VYARIABLE 7D SELECY THE MEYHOD TD BE USED
oug4ay C WHEN CONPUTING THE SAND CARRYING CAPACLITY, (MYTE}
LY F ] C LT = SEPJMENT ERUSBION RATE

wony ¢ STRESS = RED SHEAR STRESS

DepYy C TEHFR = WATE®R TEMPERATURE

00045 yoL = VOLUME

poons € VBET * PARTICLE SETTLING VELOCIVY

DL C X¥S80 =« THICKHESY UF TOP BEU LAYER

guous ¢

00049 ©  CALLED BY) SERAIRA

00050 C CaLL$y HEUDW, BED4IS, CULAPS, CUMB, UISULY, FALL, PARTIC, 3ANU,
00051 C SEVIME, AETUr, SILCAL, TRISOL

nogs2 C

nooss INCLULE YELMEIZ, PRr1?
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(FLECS VERSION 22,48} 1T=Jurmed 195108908 PAGE 00002

000%3
DTI1Y
000964
engat
00054
00959
a0G60
00064
00062
00063
00084
2004%
WOOnb
00087
00000
00089
[ ]
0007}
opoyR
ouors
p0074
000rs
000t
009717
00078
voory
gooan
eonsl
ooua2
00083
00984
00nas
00046
000AT
GEDTY. ]
000489
00090
wo99l
voya2
000%1
40994
09¢%9
03098
00097
00098
00099
00i0d
gclol
00302
(LR X
0u104
0e105
00106
00107
BoEne
sulo9

¢

[3] [ X3l s ™

oo

X2kl lxl

118

et 2N 2K e N u N o]

LOGICALWY FEHROH, ECHO4, ECHUT, ECHOB, ECHOY
REAL2S PRAR,P,H,8

DINENSION A(MXELEM), ABAR(MXELEM), DD{10), LLAYR(D), P{MAELEM,3),
1 R{MXELEM), S{MRELEN,3), BO(MXELEH.,b),

2 8ACA), XnT(3), Z(MXELEW}, BwJU(MXELEWM), AWJD(MKELEM)

3 +DLOC{MXELEN, MAXCON) , DEPO(6), BCUUR(G), OECS0())}

INCLUDE PTHANS,COMY

DATA EP3L/),0Ew30/

HPL ® NELEW ¢ |
MLl » NELEW = |

san PERFOHM CALCULATIUNS OVER THE TIWE STEP DELTD aew

DELTD ® OELTH / 84400,
20 (Jel,MAxCON)

Do (L = 1,%1)

« R(L) w 0,0

« V0 {NW 1,3}

o o 8Len) w00
o ¢ Pllen) w 2,0
»

®

seaFIN
eoFIN

DO (lml,NELEM)

« RCOZ ® 0.0

o IF (I €0, 1)

s » HELECT(S)

P § §

v o WRETECH,; 1119INRED, NELEM, CILAYRIND 1181, 3) pECHTT  BMETH) ALEN, BD LY,

1 UELIUuDELZ.DSO'ﬂRhD;POR.SLOPE.STRESS. TENPR, VUL, XY30,
2 CROS‘C!(lﬂ(ﬂ:ﬂ);sut"ih):"'l'i)r(CCINIH Nj¢COLDIM,N),;

3 Cimy N)v"'lnYJpHIloIB);IDENS(N).SCSHR(NJonET(NIlef(")o
t ~-l.!)p(DEPOtn).ucouthJ.n-l;o)

» o 8 o o+ FORMATUISXVEBEFQRE SAND'SID,L2,A2/20(10E10,37))
CALL BAND (ABAR, ALEN, SREA, B, 8D1Y, CCIN, OELTV, OELI,

* 8 8 & 8 ¥ ¢ & B & 8 4 a8

I T T T
s ¢ ¢ & » DENS, 0U%C, HRAD, NBED, NELENM, POR, ﬂ“l" QHUU"
e 4+ s . SCSHR, SLUPE, SMETH, BTHESY, TEMPN, vl:t,uﬂL. Xvgu,
L CEPO, ILAYR, 3D, B, KNI. CoLo, C,
a, o & s CROSEC,unID,ECHOT, BSCOUN)

. URITE(6y 1120 NHED, NELEM, (TLAYRIN) ¢NW1, 3),ECHUT . BRETH, ALEN,BOLY,
l “neLD, nEL:.nsu.nwao,voa.auope,srneas.lenﬁn.vuL.xrau.

2 CROBEC, ((BEMeN) UM N) ML, b), (CCINCH, M) COLDIN, N),
3 C(H, ), um, 7), M), 100, (DENS(N)Y,BCSHR{N) 4 VBETIN) 4 XNT(N),
§ ME), 32, (DEPD(N), ICOUR(N)  AB],0)

» o o a FORAAT(SXVAFTER 8AND'S13,12,42/20(10€10,3/))

» IF{ECHOA}
s a2 WHITE(R,1000)
e w» WHENCILAYRE1),L¥V,0)
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{FLEC3 VERSLIONY 22,46} 17w Jditetg 150061068 PAGE 04003

uiri1o e & ® s & s & HWRITELA,1010) J.lLl!H(l)aD!PU(IJoDEPB{ﬂ)aSU(1;lJalNT(IJr
0ol 1e & o o & s & (0T, 4), I1m], NELEM)

00112 » » [ ] [ ] [ - t‘tFIN

vor1d e & + + & s+ ELSE

00114 « s s & 5 e 4 MWRITE(H,1015) J,ILAYR(L),BCOURCL)pBRELIpUNT{1),ICUURLH), SR(4]
00119 e v ¢ s & s weafFlw

coirs 1816 &« o o s 4 » FORMATL' Jm', I2,' ILAYAR',13,' DEPO®',L15,7,' UEPO(+I)s!,
0417 1o s 5 s » o E15,.7,' 080, EA8,T,' SNTO),E{9,7,9%:"80(1,+3)n'/ '
noL1a 2¢ 4 a2 o« g » (SX,BELIS,T))

00419 10§ . 4 &« o & o FORMAT(Y Jut, 12,0t JLaAYRE',12,' O8LOURS',E13,7,F SnE‘,R1%,/,
ent20 Je s w e s e Y XNTEY,LERS,7,' BCOUR(IIEI,E1%.7,% BR(e3)WY,ELS,T)
00121 e s 8 = s waeFIH

gul2e togy . . . . a FOHR4ATC'OIN TRANSP FOLLUWING 8ANDY)

ﬂl}lél " - ] [ 'Y ] .FIN

00124 » . . ] ( ’

a012% . . * . s CALL SILCLACABAR, B, BOIY, CCIN, DELTO, DELZ, DEFTH, UFNS‘

anles 1. * . . . D8HK, ERODE, HWHAD, 2, NGEU:COLD'HELEn' PUK, OHANp
ooiay 2a 4 0 e . Rri0ut, SCHHR, STREYS, VIEY, xY80, DEPQ, 1LAYN,

B4128 3. . » » » B0, st XNT» CﬂDGEC, BiID, ALENM, ECHOT, RCUUK)
00123 s » « o o+ IF(ECHOS)

N1 » s s s & » MRITE{b,1020)

no13¢ ¢« o o 3 w s WHEN{ILAYR(2).LT,0)

anyye s % 8 » o s s MWRITECH,1010) JpILAYH(2),0EPOL{Z),0RPD(S)+BD{1,2)XNTLR),
uol1al 1, . . . . . . lsn(lll‘)illll!"lk[",

oul3y B 2 1

a0} « o o s o & ELBE

te156 + s s & 4 s o WRITE(6,101%) J,ILAYR(2),3COURC2),BA(2),XNT(2)},5COURLS),BALY)
Unl]? [ - » ] » . |ICFIN

00 3a e » ¢ 1w agsFIN

to1de 1920 o, o o« o« o+ FOHMATC(IQOIN TRANSP FOLLOWING BILTH)

00140 e o s ¢ sasFIN

0nlal e ¢« + » B

popng s ¢ s o ¢ CGALL BILCLA{ADAR, B, BRIV, CLIN, DELTD, DELI, DEPTH, UDENS,

[INEILA ) 1, o o o DYHH, ERDDE, HRAD, 3, NBED,COLG, NELER, PUR, UHle
gdtan Pa o s+ 2 » urdDul, BCBHR, BTRESS, VBET, XYa0, DERPU, ILAYM,

00145 L T T 5J0¢ 3K, XHT, CHOBEC, 8wlD, ALEN, ECHU7, 8COUN}

yolis s o 4 a s IFLECHDB)

unidy * » * ] » . #RHEte,IOIU)

au14e e % % v 4 o HHEN{ILAYR(3),LT.0)

nelue s & & o+ & v 4 WHITEC(B,1010) JpICAYHO3I),DEPU(BILUEPU(S) 300,30, NT(3],
o150 le 6 v 6o 4 o« [(SD(IIs0),11m1,HELEN)

Tulst M . . . » . assFIN

an1se « e« 4+ s s » ELSE

uhi15% e » » 4 s = » GRETECH,1015) JoILAYH(})¢BCOURLI) IR(IIANT(I)sBLUURLL),BALG)
194 . . - » . - saaFIY

uu1ss s 8 e P weoFIN

0154 1a830 . o &« a s FUHSATL'OIN TRANSP FOLLOWING (SILT) CLAY?')

0eLs7 . . . + 'TX] Fl”

a1548 » - . I..FI

nnisq L] - LN ] .FIH

udlen e o CUNUITIOHAL

nulet v s e 1Jd LLE. 3}

nnimg G . o o NHITE(B 111701, 0, NELEM, ALEN, DLLTU, ALFA,META, VELL, VELD,

0n1sy C 1 DELZ.UFPIH BETAL y AETAZ, { (LRI Y HEL, T3, 030(M, )},

00164 C 2 VBE, 0 s ABARCHI pURINCRY  WHUNT EAY V(MY g BHIL (R ARIDEM) ,

06168 C 3 )l V)8R ) Bl ) S (YSEF(MH) M), §)
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LR NCT.)
a0ia?
00168
agl1e9
001790
ng171
noyyre
1T
aolrd
ag1rs
10L7é
0817y
JOLTR
ynLre
4nian
HDE LT
Ho1R2
(IR
foiA4
puies
gaL8s
00187
ooLng
GU01R9
uuel9o
Quivl
192
60193
D174
0019%
Y0196
QuiLey
(AR}
o199
00200
DEFLY
Be2oe
duul
Hoguy
Qgens
G20k
o207
ouyzana
no2o9
ou2io
0211
0n2y2
oo213
wogl 4
0021s
0ngle
Q0217
nogLa
g1
0n2go0
¥l

1117

118
1500

1510

1520

1530

2500

2000

*

1,
?.

- ® w n

IR RITITLY LSE0ARQGA  PAGE 0DOODY

FuRMAT{SX'BEFORE BEDIME'SIN/20(10E£10,37))
CALL SEDIME{AHAR, ALEN, CCIN, DLLID, I, Js WELER, WHIN,
wHOUT, Wy, 3D, 8H#, ALFA, BETA, VELl, VvELZ.V5EIl,
DELZ, BWID, AWID, DEPTH, BETALl, BETAQ)
e NRITE(G,;1118)1,J,NELEM, SLEN,DELTD,ACFA,BEYA,YELY,VELR,

¥ UELZaUEPTH BETAS,BETAZy ({CCIN(HA,NY HEL, 7). (8D(MyN},
2 YR, 6), ABAR(F) pWUHIN({M) ,GHOUT (M), uv(Hl.a-tDtH).ANID(n)-
3 wai, 10),tsn(ﬂ),nsl.bl,(stI(HIanli,si

-

- &% & & & & W " BB 48 B

4 & 4 B & % F E W N S ¥ S &% BB E S E E NN O A EW

[ N N B L B D DL I I I I I L I T T R R T B R B I I BN N . DL T T R U RN R U RN R RN N R I ]

» » FORMAT(SX'AFTER BEDImE'3IS/20(10E10,3/))
o JFCECHUB) WRITE(6,§500)

e o FORAATETQIN FRANBP FDLLOWING SEDIME!)

o speFlIN

s {J oGE, 4 ,4ND, J ,LE, b}

s+ » CALL PAKRTIC(A9AR, ALEN, B, C, CCIN, CULD, DECAY, DELTD, VUFZ,

. . I, J, NBED, NELEM, JHQUT, @HIN, wY¥, J0RBK, B, 8K, ALFA; BEIA,
. e VELY, VEL2,¥3ET, OELI, DEPTH,BRID ANID,

« . HETAL, BETA2, DSOMB, OLDC)

« o+ IF{ECHUB) WRITE[&,1%10)

s o FURAAT(IOIM TRANSP FOLLUNING PARTIC®)

. weufFIH

. (J sEuwy 7)

» o+ CaLL DISOLV(ARAR, &, 8DIv, €, CCIN, COLD, DECAY, DELZ,

. . DELTD, UENS; DIAM, l’ Kﬁ?lr FU.Y!, N_ELE.H'HEFD'

' . PCUEF, POR, OWMIN, WHOUT, UY, BONBK, ALFA, BETA, VELI1,
. . YEL2, BETALl, BETAR, DEPU, $CQUR, BED8U, XYSD, AMER,’
« s DSURB, OLOC)

¢ o JIFCECHUB) WRETE{H,1520) (BEDSO(IL),IIx{,3)

+ o FORAAIC'OIM TRANSP FOLLOWING DIBOLY BEDED(1=3) =4,3E18,7)
L] ...FIN

YYLE L

IFCECHUBY wWRITELG,1530) VELL,VELR
FURMAT(Y VELL m',B15,7,10x,'VELZ 8" )E}5,T)

Awm COMSTHUCT THE FINITE ELEMENT MATRICES FUR EACH LAYER dwn
KRHEW (J,LE,3) DIFUSE ® DFZ(J)

ELSE DIFUSE = DFI(J=})

bO(1) m DIFUSE/(DELZI*OELZ)

VO(#) ® 4,0 ® DELZ

DD(3) w (VELZ = 4, & YEL1) / DD(2)
DOCE) = (vELY + 2, * VELR2) /7 uD(R)
to(sy) w te2, » YELL « VELZ) 7 DD{2)
PD(L) & (4, » VELZ = VELY) 7 vD(2)
DD{F) w ALF4

UO(8) B BETA

UIX{9) ® BETAY

DUELo) = WETAZ

IF (ECHLY)

« BRITE(H,2500)

o FORMATUIO  I* 1%, 000, 6X,'0000) s 7Xs"DDCR2I TR VO3] 27X, 00{4) 1,7}
S AL I TANY S PRIV RNRS PR ISP RS RS PRIV FRFR TR DIS DRI S SANIES LD Bp!
v MRITE(8,2000)],Jd,(00(K), km],10)

o FORFRATOLN, I3, 12, 04,1%,1001PELI2,4))

vesfF EN

VEL £ VELL/IELZ
1F{L,Ek, NELEN) VELR=VELZL/DELZ
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ac222
boz2y
Qo2
00225
00226
00227y
o228
00229
ov23o
cod3l
00232
0023}
00234
o0n2is
no23s
00237
T 3]
00239
00240
0eday
002492
0024}
voday
DU24S
UL FET
oo2ay
OF LT
00249
andso
vo2%}
00252
03253
00254
Vo255
00249b
00297
np2se
002%9
Q0260
29261
Vp2e2
LLELY
0NZ2ak
o268
002k
LDTFEY
00248
00269
00270
0027}
uo2y2
00273
00274
oeTs

L 2

[ ]

C .
*

[

4

L 2

[ ]

»

»

L ]

E ]

c .
s780 .
*

5761
1,

1,

s762 .
L ]

1143 .
118
NG :
¢ .
C .
c .
c .
I
t .
1112 .
¢ .
[ ]

c .

o WIDTH ®m Anlv{l}

s CALL OETUP(I, DD, P, 8, Ry YEL,MELEM,ECHDS,RIDIH)
Fin

ey

HALFD » DELTOD 7 2,0

0D (L W },nP})

s RIL) w R(L) » DELTD
W) e clt, )
DU (N B 1,3)
o Pl @ B(L,N)eHALFD
« PBAR ® P{L,N) ¢+ PL
s BCLyH) B P(LeN) » P}
s P({LeN) ® PBAR
vaofIN

oofFIN

IFf (ECHOA)

#R11ECH,5780)

FURRAT(' BEFORE COMBantARananARBEFORE COMBwnt)

WHIVECS,5T01)

FURQATthNDDE'.Ql.'Pll.l)'-IOI,'PtI.!)'.lOI,'Pll;!)'aIOI,

VOCL, 1) 5000, 80T, 2) 40X, "S{1,3) 18R, 2 ()0 42X () )

HRITE(6.5762)tl:(PtluKJalll-l).ll!IoK!rﬁllalJ:IlIJt'(!Io
Is1,MPY)

» FORMAT{1X,12,1P0EL1H.5)

sesFIN

WAITE(O, L1LE)MPL, ({OCH,NY N1, 3),Z{R)},;R(M),He]l,10)

FURMATISX'AEFORE COmB'I37i0(108%0,3/F)

CALL COMB{HPE, 8, I, R)

WHITECO, 415 A)IMPL, (BN, NY N1, 3), (M), (M), HEi,}0)

FOHRMAT(SAYAPTER COMB'I3/10C10E{C,37))

1F CECAO4) WRETE(6,6000)(RIL),Lul,nP])}

FORMAT(Y R AFTER COMB',A(IPE12.%,2X))

wan BOLYVE THE SYBTEM OF EQUATIONE BY GAUNBIAN ELIMINATION was

HRITE(O.IlllJHPI.PtlnIloPtlanoP(InlJu(R(H):HCIvIQJ
FONMAT{SX'HEFORE THI80L'13/10¢t0EL0,3/))

CALL TRIBOLIAPL,P(2,1), P(1,2), P{1,3},R)}
IRI!E(&,!IIE!HPI.P(!.l}.Ptlgl).PtI.lI;(N(HJcHll-IOJ
FORMATISX*AFTER TR{SOL'I3/10C10E10,3/))

No (Iml,nP1)

e« OULBDCCI,JImC(I,J)

o CUIsddun(])

l..F!"
COMPUTE=CELL~CENTERED=VALUES

sssFIN
CALL HEVHI3(®, BDIV, BEN, COLD, DELID, PELI, DEKS,

1
F 4

FERRUR, TLAYR, MBEQ, NELEM, PUR, XN{, XYBU,
DEPU, SCOuH, HEDBD)

IF{DECAY{1),6T,0,0) GALL SENOR(H,DECAY,PELTD)NBED)
RETURN
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00276
avel?
0n2Te
0U279
on2ao
poal
0282
002al
60284
00285
00284
(LPLY
00248
00249
00290
002914
00292
o293

TO COMPUTE~CELL=CENTEHED»VALUES

c .

C « #AR CDLLAPSE THE NGDAL YALUES OF C INTO CELL CENTERED vaLuEl

¢ . In COLG wew

c s
« DO (In1,NELEM)
« o EDLDIY,J) m [C(1sd) ¢ CLIti, D)/,
» |.¢'1"

6200 , FORHMAT(Y C IN PROCFDURE In',I12,2X,1PTE14,8)
« IF (RCHOW)
« o LFLILEQ MAXCON)
e o ¢ WRITECL,0200) (I, (CC{I,Jd)ydJnlyNANCUN), U], NP1}
e o o MRITVELS,8300)(1,0C0LDCT,JJ), 0], MANCUN]), [81,NELEN)
» [ ] .ll'!”
s wesFIN

6300 ., FORAAT{' COLO IN PROCEDRE Im¢,12,2X,1PTEL4,4)

!llrlu
ENY

LI LY T DL LT T T PP P PP LT AP E Y P Ty T
PRUCEOURE CROBB=REFERENCE TABLE

002786 COMPYTE=CELL=CENTEREU=YALVES
vo2be

(FLECY VERSION 22,48)

SERSTRASEERRRR el ae S Ea b EERReNARS SRR RAS

B.121



{FLECS YERSION 22,44} 17=JUties? 19308929 PAGE GODCE

L T 0 e TR e O e

oaat SUBROUTINE TRHADATC(ECHO, HLDERW, NELEM, NIR1BI, NUMERR,
00002 { SIMLEH, TRBOPT})

LOTVE ] C

LT C THIS ROQUTINE 19 RESPONSIHLE FOR READING AND PHOCESBING THE
0000 € TRIBUTARY YNFLDW MASS FLUX NDATA, THE 0ATA 18 READ PROM
coons € THE INPUT SIREAmM (LUN L) AND WRITTEN TO YTRIBUTARY,THP® (LUN T}
noo? L FOR USE DURING THE SIMULAYIDN,

puton c

00909 € FUHRHAL PAHAMETERS)

ovole € ECHO = LINE PHINTER ECHO OPTIUN CUNTHOL VARIAMLE (Lr1)
6001} C HLDERR = HOLDING ARRAY FUP ERRQR NUMBERS (BYTE}

oung2 ¢ NELEM = NUHBER UF VENTICAL ELEMENTS

nogtLy c NOTE} NELEM I8 LATEHR RECEFINEL [N HYDUDAT

w0 c HTRIBS » NUMHER UF TRIBUTARIEB (0 QR I} .

HTTTVR - R HUHERK = WUMBER UF INPUT EHRDRS

voois € SINLEN = SIMULATION LEHWGTH (BECONUS « I%d)

voul? C TRBUPT = TRIBUTARY INPUY CUNTROL VARIABLE

WenLe C

0outy C CALLED BY: SERATRA

cuo2Y L CALLSY PUTERR

nonzgl C

onuge INCLUOE 'ELMSTZ, PHA!

0ougs c

roogy GYTE HLOERH{10Q)

puoes C

Qun2e THTEGER*2 TRBOPT

soua? t

opu2e INTEGEHAG ENDYIM,PHETIN,SIMLEN

TITTF-C o

00U3D LUGICALAY ECTHD

oD C

poa32 PIMENSIDN CTRB{MXELEM, HAXCON)

0003% €

onnly € asse TRIBUTARY INFLOW MASS FLUX

qub3s C

Qudts FIRST RECORDyayse

00037 C

003N o CDL, §= S.,uNTKIUS,,.sMUHBER OF TRIBUTARIES (0 UW 1)
0nosy C b=10,, JRAUPT, .. TRIBUTARY INPUT UPTION

poGH C any THE USER WANTY THE HODEL TO
¢nygl (o DISTRIBUTE THE RAASB FLUX THRU
pebu2 THE ELEMENTS,

DK C aly THE USER WILL BAUPPLY THE
e c MASS FLUX YALUES FOR E4CH ELEMENT
ove4s ¢ T

0UDus REMTHD 7

Quouy c

048 READ(1+2) NTRLBS, [RBRUPT

powae €

00050 IF (ECHU) wRITE(H,3) NTH]IHS, THHOPT

onesy [

n0d52 IF (NTHIWS ,GF, D)

053 a IFCECHU) WIRITE(b,d)
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oUeSd
D00SS
G0ysd
00087
0003598
40059
Guney
LT
ogGyse
01063
Gouky
QINA4s
001thb
noonY
Jiuel
BromYg
ayoTa
ouori
IS X
enovsy
ouqra
nyGTY
Q007e
ngar?
00OT7R
00979
nooRy
000A}
PEUIEY]
oynay
0dgayg
DOQRBS
ohghy
00QRY
009048
QPURaY
nLnan
ugog)
LRIV 4
0093
G009y
0009s
ong9a
AugeT
unue9s
00099
0n1go
velol
eolo
00103
no1Q4u
a01u%
Jglne
noyo7
00308
ta1e9

[alalsNal g Ral

[a ¥ NaNasNalslslsRalzEaNalaRalaNal il a Nl adie [n]

1TeJUHmA2 {S10B12% PAGE 00008

REFEAT UNTIL (ENDTIP ,tu, =9999)

CARD |]=R
cotL,

Juily o ENDTIM, 4 JERDING TIHME FQR THE OATA THAT FOLLUWA,
4 VALUE OF 9959 TEAMINATE® THE OATA
(3ECONDS)Y,

HEAD{1,8) ENRT]M

UNLESY (EHDTIM LEd, =9999)

RECURU TW4euensa THIBUTARY MASS FLUX AND DERTH

RARARNRRAN CAUTION Rakanantnd

THE MASS PLUX UNITS AHE DIFFERENT FHROM THUSE QoF
INITIAL wATER AND UPSTREAM WATER CONCERTRATIONS,
HADIOMUCLIUE I3 PC/SEC, PEBTICIDE J® RG/BEC,
BEUIMENT I3 KG/SEC

EARRnkn RN ClUIIDN AdkmdA Rk N

COLe 1alU, o CTHACL1),, A8 FLUX OF BAND (KG/max3)w(mex3/SEC)

11#20,,CTRUL1,;2) ¢ MABS FLUX OF SILT

21=30,,(CTRA(1,3), ¢ MHASY PLUX OF CLAY

Ilod0,, oCTAR(I, 4}, 4 HABY FLUK QF LONTAMINANT ASBOCIATEV
WITH BAND (PC/RGIN(KG/HRRIIx{Hn*3/BEC)

1o50 o0 o CTRACT ;S ) 4y o™ASY FLUX QF CONTAMINANT ABBOCIATED
wITH 8ILT

51wb0, CTRA({J,6),,,HARS FLUX OF GCONTAMINANT ABSDCIATED
WITH CLAY

6170, ¢ CTRA{J;7) 2y MASS FLUX OF OISSULVED CONTAMINANT

(PCr/uand)a(mesd/3EC)

WHEN (IRHUPT €@, 0) N a {
ELSE N m NELEM
RO (Jmi, )

REALEL,1) (CTRECT T}, Tl MAXCUN)

IF (ECHQ)

» HWATTE{S,;5) ENDTIM,(CTRB(J,I),]m],MANCON)
waoFIN

seeFIN
WHITE(T) ENDTIM,((CTRB(J, L) Iul,7) ,dul,;N)}
PRETI™ w ENDTIH

LI I R R B T R O I I T T T S T T Y

LI T T R N R R T D R B B R R TR B RO O L T T T S R Y'Y

JIF (PRETIM LT, S1WLEN) CALL PUTERR{2}, NUMERR, HLDERR)}

RETURN

FURMRT(TFLO,u)
FORMAT(215) ,
FORAAT(1HO,8X, TTRIGUTARY DATA'/18X, 15, 5 dNUMBER UF TRIAUTAKIES!

FLGX IS, (o THEIBUTARY JFnPUT CHUNTHDL-VARIABLE')

FORMAT (LMD, *ENOING TIHE" p 1%, FCAXLPCONCY UF Y, 4%X) 301X, °CONC, !

VOABSPCL Y 2X) 20y 'CONTAMINANTY p TR TFLOAY /13K, VSUSPERDED SAnp!
e LAy YBUSPEADED SILY', 1%, YSUSPENDED LLAY', 3%, YHITH SAND 6%,
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00140 3 YWITH BILTY,&X,PAITH CLAY',aX, '0IB80LVED CONC', 22,
wolll A Y(Nead/HECHY)

90112 3 FORMAT(X, 110,24, T(1PEL12,%,3X),1PE12,T)

0niy} b FORMAT(INO)

00114 € '

06115 END

(FLECS YERSION 22,48)
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opogl
Dgong
0008
00004
Q000S
TITIT.TS
000gQ?
nooos
0009
00010
0001}
G001 2
qootl
onayg
0001S
aogte
o001y
ool
0o019
ag020
o2}
oog22
00023
00024
00029
uoo2s
a0y
vpo2a
ogo29
00030
LOTR Y
00032
00033
o034
0003S
VOQ3k
00037
uools
0003G
nooyo
U004yl
nooag
00043
000ay
GwoQusS
LT
000Nt
00048
000u%
00050
ponsy
DULL T
noosy

1T~JUh=B2 1Stoa132 PAGE G000}

© [n] L p ] (2] (] AanfnOAAOOCMN OO an

e N R ol el ]

100

1

SURROU

WHEN
CALL
WHIC

VYINE TRAFLOCCTRH, CTYRTH#, ENDTRB, ETIME, FERROR, DEPTH,
HELEW, MEWQI, NEWIRH, QNEIN, THBOPY, DEPMIN)

THERE TB A THIBUTARY 7O THE SEGMENT THIS BUBRODUTINE 18
ED £ACH TIME BYEP TO READ THE DATA FROM LUN 7
H MaS WRITTEN BY SURROUTINE TRBOAT,

FURMAL PARAMETERBY

C
£
¢
r

r
N

N
N

L]

1

CaLL
INCLUD
INTEGE
INTEGE
LOGICA
DIMENS
HENTRE
IF (&Y
» HNEW
REP

L]

apw
seFIN
F {OF
F ({TH
WHT
Wi
[ X 3]
NU

4 & B 4 & B W miwwds 8 80 & F N

TRE ~ REDISTRIAUTED CONCENTRATIODNY

TRIB » URIGINAL TRIBUTARY MABBR FLUX

HDTH@ « EHDING TIME OF THE CURRENT TRIBUTANY DATA (Iwd)}
TIME = ELAPSED TIME OF THE SIMULATION (]é4)

EHRRUA = FATAL ERROR ELAG '

ELEN « HUMBEW OF E{EMENTA
CAUTIONY NELEM HAD BEEFN REDEFINED IN HYQDAY
SIHCE T8 UBE IN TREDATF

ENQl « NEW QHIN DATA FLAG {L*})

EaTHD « NEW TRIBUTARY DATA ELAG (L%1)

HIN w INFLUW TO CURRENYT BEGNENT

ABOPT = TRIBUTARY INPUT QUPTION CONTROL VAN[ABLE (1«3}

En BY) SERATRA
E 'SY$ELNBIZ,PAN?

R#2 TRBOPT

Hea ENDTRB,ETINE

Laj NEWTRB,NEWQI,FERROR

ION CTAH(MXELEM,MAXCON}, CTRIB{MAXCON), WHIN(MXELEW)

s FaLSE,
IME (6T, ENDTRE)
T48 » ,TRUE,
EAT UNVIL{EYIHE LLE, ENODTRB)
CONTINUE
nWHEM (TRoOPT LEQ, 0)
« READ{7,ENDWZ00)} ENDYRB, (CTHIB{J),Jn},MAKCON)
enof IN
5&3! READ(7,ENDS200) EnDTRA, CCCTRB{I J),JRL, MAXCON)  Ja), NELEN)
N

PTH LE, VEFPMIN) RETURN
BOPY ,EU, 0 LAND, (NEWTRB ,OR, NEWUI))
ot & 0,0
(I=],KELEP) UNTDT = GHTOT + QHIN(L)
DISTRIODUTE THE MASS FLUX THRUUGHOUT THE ELEMENTO anw
TEL UdITS AME
BEDIMENY KGsSEL
PARTICULATE PC/BEL UH x0/BEC
0I850LYED fC/BEL
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(FLECS YERSION 22,486) 1T=Jun=a2 1510832 PaGE 00002

00059 DD (Rml,HAXCON)

Q0SS « » DU [(Iwl,NELE™)

Vo0Se s « o+ CTRH{],R) w CTRIM(K) = GHIN(I) / QHTOT
00u57 N 3

vi0SA « wgaflN

00y59 eseFIN

BRYaD HETURH

000461 L

vooke 200 CONTINUE

01063 FERRNK = ,THUE,

00064 “RITE(&, 1))

00085 1 FORMATCIOX, "FATAL ERRUR « TRIBUTARY DATA EXHAUBTED!'!]
AHINE. Y. HETURN

a00aT [

BTy END

(FLECS VERSIUN 22,46)

T e A A DO w0
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(FLECS VERIION 22,468} jT=JUneAg 15L08138 PAGE  QDOO§

M R o R N N P g B O el R A

a4a} SUBRUUTINE TRISOULIMPI,D]I,D,N2,R)
non02 C CALLED BY TRaA™MSP,

00903 C USED IN URIGI <AL VERSIUN OF BERATRA
000y INCLUCE 'YeEpm3LZ PRu?

I C

QodDs REAL#S D R D1 ,D2

00007 OIMENSIUN O(MXELEM), DI{AXELEM), DZ(MXELE™), R(MXELENW)
yyang [

neong NEMP

nooto HimNel

Yooyl o

gbe12 C FORWARD ELIMIAIATIUN

00013 € '

uiaty DO(Imt,N)

09015 . DIOSDEEIY /i DD

G001 s DCI4L)BD{]+))=D2(F)*DID

nnoL? « ROIFYV)ERCI+1Y=R(I)IRDID

aoojae wnofln

0ial19 n

Bugan v BACKKHARD SURSTITUTIOH

00021 C

Q0022 R{N)}aH{MN)/D{NH)

Qeo23 v (1al,N1)

ouo2n . HmNal

Nog2s e RIKIM(H(K)=DZ(KIXHIK+])Y)/D{K]}
n00gs sesFIN

Q0027 [

DUOAR AETURN

QU029 EHD

(FLECS VERBIUN £22,4d4)
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(FLECS VERSION 22.48) 1T=JUnel 2 13108142 PAGE 00001

nooot
0002
00003
voooa
0000%
voooe
gognTY
nogos
n0Q09
00010
woQ1y
00012
0001l
00044
N001S
vo0ls
noogty
00018
00019
00020
00021
noo22
o002y
opo24
nnogs
00026
00027
0002A
pou29

00030

00031
00032
Q0033
20034
00035
00U 34
00037
voo3a
00039
V00K
yoogay
00042
voany
(NNET]
00DAS
o0ngs
00047
vonga
o00a9
000590
DUOS5Y
aoos2
opusy

” o L] oo DD

s Xxl sl

10

[z N xNpl [z E e N gl

a2 ReNaResNalyl

BUBROUTINE TRHPOB(APAR, AREA,AWID, ALEN,BNID,DELZ,EL,
TELM/MELEM, XBAREA, VOL )

THI3 SUBRUUTINE CONBERYE THE GRNSY CAPIB=SECTINAL AREA AS A FUNGCTIOW
OF DEPTH OURLING THE CUNYERSION OF TME REAL CROAS=BECTION TO ITH
IPEALIZED RECTILINEAR SHAPE,

INCLUDE 'aY3ELMBIZ, PAM!

DIMENSION ABARCHXELEM), AREA{MXELEW), AWID(MXELEM),
BAIDCMXELEM), EL(MXELEM), JELM{MXELEM),
XQAREACMXELER)

BLENN] . 7ALEN

ELIOPSDELL

WHRAHEA{L )} «BLEN

LIS OTE LT L)
AHABE(WHBHAREA{2)eHLEN)R(EL(2)=EL(1)) /2,
AKBBw0,

)T B

PETERNINE LOCATION OF TOP NODE w[TH RESPECT 10 URIGINAL DaATA

DO{Ini g HELEM)
oo(Jaf mxELEN=1)
o IF(ELTOP .GE, EL(J) ,AND, ELTOP ,LE, EL(J+1))
« o CEBaEL(J}
a » ETmEL{J+1)
« o MBRAREA())MBLEM
a o PMTRAKEACJ+))YRBLEN
s ¢ N
» o JELMI{I)WJ
« + WO to Lo
L] ...'IH
...FIN
CUNTINUE

LINEARLY INTERPULATE WIDTH AT ELEMENY'S TOP NUUE
RTOPEWE ¢ (ELTOP=EB)A(WTaHB)/(ET=EH)
"ASSUME TRAPZODJUAL BHAPES TO FIND CROBB=BECTIONAL AREAB

ARATR(WT+WTOP)ACET=ELTRP)/2,
ARBTa(nTOP+rE )« (ELTOP=EB) /2,

DETERMINE IF NEx ELEMENT SURFACES HAVE BEEN FOUND TO
tA) LIE WITHIN A& SINGLE DATA SBET

(83 LIE IN SLUUENTIAL DATA 36718, OR

(C) BE SEPAHATED bY NNE UR MORE DATA SETS

FINALLY, FORY THE CROSS=SECTIUNAL AHEA

" &% 4 % % u ¥ & & & B S & @ S 4 W T RS F TR OEE R AR
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(FLECS YERSION 227,.84) 1 7= JUN=g2 15108142 PAGE 00002

ouoS#
voo0ss
nuose
auos?
0088
404059
DL Y]
000h}
goQ62
0unal}
00OBY
00o0sS
000ds
00us?
Ty
00089
[IIVIVE 371
000l
nepre
aon7Ty
aontd
00075
Jaonte
osu7?
00078
ano7re
oupap

oCo

[akaXyl

& & & & B % 9 9 4 & &% & 8w & 08 & F S 8w

e
HET
END

INDICEBNT=NB

IF(INDEIC BN, U) XBAHEA{I)mARBT=ARNS
IF (JNDIC 6F, 1) XBAREA{IJwARHT4ARAD
IF (INVIE .GE, 2)

e XS5AR®O,

o DD{ILImpNeL NT=1)

« o+ XBARSXSAM+(AREACII)#AREACIL#3))n(ELLTI+1)wEL (1)) aBLEN/D,
L ] ...FIH

o XOANEALI)SXGAREA{])4XBAR

eesFIN

DETERMINE AVERAGE YERTICAL PROJECTION, AVERAGE wIDTH, REAL WIDTH, YULUM

AWID(TI)uxSAREA(L)/DELZ
ABDAH(TJmAmIDCI)aALEN
ealD{I+1IRATOP
YULNYOL+XSAREA(L) sALEN

OVERSRITE IMITIAL INFORMATION FOR NEXT ELEMENT

ELTUPSEL TOP4DELZ
ARABwARAY
AHHEBNARBT

NRAENT

FIn

URN

(FLECS VERSION 22,4d6)

SRR E U R E RSN AN SR RaRAS AN

B.129



(FLECS YERBION 22,46) I E UL Y. P 15gn6147 PAGE 0000]

PEARTIER
guong
gonnd
cooQnd
qaoos
Hwnone
quQoy
goans
ovooey
00010
puoty
voglie
00913
00014
uaeLs
0v01l4
wnaoylr
ono1A
oo 9
00020
0032y
uan2ea
oozl
qovag
nnoas
[ 2VE-4
gupay
DERFFY. )
ovy29
0030
coe3t
e se
00383
anoly
ueois
00036
00037
yuo3a
UG03n
noGan
o004y
oyQaz
I}l!DQ]
gobdy
agpas
0Ndub
cooa?
[HLY Y]
Hoouw
guidsu
0nusy
opUse
0nosy

W g T A g D N e ey e W Ry B W

OO aOoanoOoneoTOn

[ o] oo oD D [aRal vl L] (g (g [ g] L4 ] (]

onNnoOoONONOnODoDo

SUBRQUTINE UPSLIAT{ECHD, HLDERR, NUMERR, SIMLEN,UWID,VEL)

THIS ROUTINE IS RESPONSIBLE FOR REALING THE UPBTREAM INFLOW
CONDITIONS YO SFLUENT 3§, THE DaATA IS5 READ FHROm THE INPUT BTREAM
(LUN 1) AND THEt WRITTEN TO "DUHAMY, DT1' (LUN 2) FOR SUBBERUENT
UGE DURING THE SINMULATIDN,

FORMAL PAMAMETENST
ECHD = LINE PHINTER ECHO OPTION CONTRNL YARIASLE (Lwl)
HLDERR @ HOLDING ARRAY FUOP ERROR NUMBERE (HYTE)
NUHERR = NiMHER OF INPUT ERRORS
SIMLEN = SIULATIOR LENGTH (BECONOR = lud)

CALLED BYy SERATKA
CALLS) PUTERR

INCLUOE YELMSIZ.PRH!'

HWYTE HLDERH(10D)

INTEGER*A ENDTIM,PRETIM,SIMLEN

LUGICAL*1 ECHD

GIMENSION CCIN{MXELEM, MAXCUN], URLID(MXELEM), UEL(MXELFH)

REWInND 2

IF (ECHO) WRITE(&,8)

sesny UPBTHEAM JHFLO® CONOTTIONS TU SEGMENT 1

REPEALT UNFIL (EHDTIM _LEn, «9599)

RECURD DUE, ggasy
N COL. 1=]U,,,ENDTIM, ,, ,ENNING TIHE FUR DATA THAT FULLOKWS,
4 YALUE UF =9999 TERNINATES THE DATA,
(SELCDIDS)
1=l oMM, a0 e NUMBER UF ELEMENTS
1625, ,JUPEPTH, . ,FLEYATION DF FREF BURFACE APuvE BED
READ(1,S) ENOTLH, ~M, UDEPTH
IF(ERDTIN ME, =9999)

RELORD TH! ., .4 ,AATER CONDJTIONS, OME CARD (5 READ FUK EACH NULE,
THE UNITS QF THE CONTAMINANT CONCENTRATLIONS LEFEND
UPON THE TYPE UF CUNTAMINAWT (RAD]UNUQLIDt.,PC/ﬁG
UR PEATICIDE, KA/XG), THE PARAAETERS &lE REAL IN
THE FOL{OwING ORUDEAY

Pada ETER 1., CONCHATRATION UF SAND (KB/F#£r3)
2ysoCOACEATRATIUN UF SLILY (RG/ME&3)

¥ & 4 4 ¥ B B # % & W B B WY B & BB SN

LI T I S )
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(FLEC3 VERSION 22.46) RN Y ) 1508247 PaGE 00002

gopsy
00055
[T ]
urosy
00054
00059
A0ph0
DR
QnDk2
Juyay
gt dny
DOUAS
udithe
Gf0neT
LY
fude9
097y
aaoTy
quore
onoTy
VR
uouTs
0074
QouY?
009074
qugr9
Hoono
Beoed
ongye
unpAld
ON0EY
neagns
LUOHA
QuidRr?y
JUQRA
QuoRg
DOo9Y
ong9y
WODET
Vo093
Y074
Qap9es
00Tk
ueusr
Goo9B
ooo9g
aolng
o016y
0010¢
00103
goiya
an1es
Gplne
wulny
D108
ulug

Mmoo mMonnD

»
*
-
L]
&*
»
[ ]
L]
L]
»
L]
[
-
L]
"
LJ
L]
-
*
»
L]
[}
»
L]
L]

{

3.0 CUNCENTRATION IF CLAY (KG/HaRY)

U, 4 CONCENTHATION OF CUNTAMINANT ABSUCIATED wITH
5...:3:EENTRlIIDN OF CONTAMINAHNT ASSDCIATED wItH
a...gahéENIHalluu OF COWTAMINANMT ABBDCIATED WITH
7...Eh:EENTRATIUN OF DIBSOLYED CONTAMINANY

WHEN(AM ,GT, 1}

o DO (ERLN0)

e o READ (1,1) (CCENH{Y,%}, Kml, MAXCON]}
»  wesFIN

l..FIN
ELSE
« MHAMXELEN

o HKEM {1,1) (CCINCL,K), KEl, MAXCON]

« DD (1m2pH)

e w« DI (Km3,; MAXCONY CCIN[]I KIBMCLIN{I4R)
4 o..FIN

onaFlN

IF (EcHnj

« MRITE(H,4) ENODTIM

e PRITE(S,3)

- ug (r.l,"“’

s o WRITECH.2) Lo(CCINCI,K) KL, HAXKCON]
« weaFlN

ai.FIH

WRITEC(2) EMDIIH, NHUVEPTH) {{CCIN(I  K),Rul, HAXCOMN) s Lm]NH])
FRETIM m ENDYIM

soF 1IN

I~

PRETIA LT, BIMLEN) CaLlL PUTEMR(24, WUMERH, HLDERR)

F

L]
»
L]
»
1
»
L]
L]
[ ]
L]
L]
L]
.
.
L ]
»
L]
[ ]
*
L]
L]
L]
*
*
L]
F
(

FENEND 2
HECORV THREE,,,s,CHANMEL CROSS=SECTIUM DATA

.-...U“ID w= wIDTH OF SEGﬂENT AT HOUES
avaaslEL == ELEVATIOH DOF w0DE ABOYE BUTTOM

AR EE R RS NR LR NSRS TR LSRN EE RS RNRRLLERL RS ERTEES]

1F CONCEMTRATLIGNS ARE INPUT AT YARIOUS DEPTHA,
THE CHANGEL CRONS5eSECTIUNAL DATA MUBT BE INPUY

A

L
C
C
C
C
c CAUTTUNY
C
C
c
c
G

I THU3E BAME DEPTHE,

AR R RA AR R R AR RN RN R AR AR AR N A N RN R RN A SR AR AR RARARNAN AN A AR AN
READC ,T)Y NWltr, UMEOTHM, DEL
WHEN {nw il EW,0)

-
L]
L]
-
L]
.
-

Em0,
B0 (Iel,MXELEH]
« UWID(I)mUnTOTH
« MEL{I)aFE
« EBESDEL
saaF1U
eaFIN
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001190
0ol
vul12
ool1}
ooL)a
00115
DLER Y
00117
pul1a
gulle
00120
ovsat
ony2
00123
oo 24
suiRs
00128
ouig?
00128
goi129
0o0is0
ndily
Vo132
00133
00134
00135
UL ET)
00137}
noL3a
00139
so1ap
LLIEYY

ELSE
e PREAD(L,1) (UNID(I)s1l@1,.NM]lD)
REAOLL,1) € UEL(I),1m),NeID)
IF(NWID LT MXELEM)
« DO (] w NWID ¢ 1,HXELEM)
» o UNED(I) = UWiDTH
s & UELCLE) m UEL{]=}) * DEL
o wsaoFlN
vse’IN
veFIN
F{ECHJ)
HRITE(L,B) (LaudlDCl), 18], MXELEN)
WRITECH,9) (I, UELUIJ,Iwi,MXELEM)
soF IN

t

RETURN

L FORNAT{8F10,0)

2 FORMAT(Z2Xp I3, 1Xs6 (3%, 1PELR, ) ,8X,1PEL2,T)

3 FORMATCLIHU, YELEMENT Y, 1,
1 F(IN.'CUNC, OF1,aX),3(1X%,'CuNC, ASBOC, ', 2X) p@X, 'CONTAMINANT 1/
29X, "SUSPENUED SAND',iX, 'SUBPENGED BILTI,1X, *QUSPENDED CLAYY,
3 SE,'iIln BAND?Y, 0X, "WETH BILY', 8%, "WITH CLAY',4X,'0DINSOLYED !
4 VLONC,*)

q FORMAT(1HU,8X,180,9,,.DATA BET ENOING FIME®)

5 FORMARLING,I5,Flo,0)

' FORMAT(LNG, ABX, *UPSTREAN INFLOW WATER COMDITIONG!)

FORMAT (19,2F10.0)

FORMAT (JHO, 50X, 'X=3ECTION WIDTHB'Y/3(2TX,%(i3,1PE12,%9)7])

FORMAT (1HO, 98, ' X=SECTION ELEVATIUNS' /0(27X,5(13,iPE12,5)/))

No®-

END
(FLECR VERSLION 22,4¢)
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poooY
00002
aqyual
Lo00Y
ovD0S
g0ons
don9?
L L]
n00u9
ooojo
pRotl
0002
0ngLl
60nig
00vis
aduls
neoLT
O0ODiA
youi9
00024
00021
ouu2e
00023
00024
ang2s
0002
upoar
0do28
00029
vubie
0003
00032
DLEEY ]
000%4
0003y
0001h
panyy
204938
30039
oroAQ
ougal
nuoy
Yy |
Qupun
(MR
ou0ak
nngar
0goua
oooy9
opoSn
00051
na(52
Dyoss

O o O O A A D
SUBROUTINE WYKDAT{C, ECHO, NELEM}
THIS RDUTINE 1% RESPONBIBLE FDR READING THE INITAL WATER CONDITIONS,
FORMAL PAHAMETERS}
c s INITIAL WATER CONDITIONS
ECHU = LIWE PRINT ECHO OPTION COMTROL VARIABLE (Le1)
NELEM « NUMRER UF VEWTICAL ELEMENTS

CALLED BY: BERATRA

noAOoOOOOMn

INCLUDE 'tELMAJZ,PRH!
LUGICAL#*t ECHO
INTEGER 8WlTCH

[ g

OIMENSION C(HMXELEM,HAXCOH)
esea INITAL WATER CONDITIONY

A BET OF INITIAL WATER CONDITIONS 4RE READ FOR EACH NUDE
OF THE SEGMENT (FLEMENTS ARE NUMBERED BEGINNING AT THE BOTTUM,
(ELEMENT 1), AND ENDING WITH THE SURFACE ELEMEMT, {ELENENTY #NELEN)

IF THERE IS NO VERTICAL YARTATION, COLUMNS 1= CONTAIN A NEGATIVE
VALUE AND CULUMHS g¢={5 CONTAIN THE CUNBTANT YALUE, WHEN THE DATA
DNES VARY WITH OEPTH, & YALUE I8 REAQ FOR EACHM ELEMENT, THE UNITS
UF THE CONTAMINAMY CONCEMTHATIONS DEPEND UPOM THE TYPE DF CONTAMIN
(RADIUNUCLIDE, ,PC/KG OR PESTICIDE, XG/KG),

THE UNITB OF THE CONTAMINANYT CONCEMTRATIONS DEPEND
UPON THE TYPE OF CONTAMINANT (RADIONUCLIDE,,PC/KG
OR PESTICLDE, . KG/KG), THE PARANETERS ARE HEAD [N
THE FOLOWING ORDEH}

PAHAMETER 1§44 CONCENTRATIOH OF SAND (KG/Ma#R3)
2.0 CUNCENTRATION OF BILT {KG/Max3)
3,es CUNCENTNATION OF CLAY (KG/Munl}
UyvoLOMHCENTRATION OF CUNTAHINANT ASSOCIATED WITH
8AND
5,4 CONCENTRATION OF CONTAMINANT ABSOCLATED WITH
SILT
hee e CONCERTRATION OF CONTAMINANT ASBNCIATED wlTH
CLAY
Tyop  CUNCENTRATION OF DI1330LVED CONTAHIMANT
LO(KEY pMAXCON)
« DD(JE] MXELENM) C(J,K)AQ,0

aOfOOCOoONMOOoONAaAAOOO0NCOONOOnonOOr oD

avaFIN
c
c
B0 (KEL, MAXRCUH)
« FREADCL,2) SHLTCH,¥ALUER
. WHEN(SWITCH LT, O)
[ a o 2% PARANETEA DQES NOT VARY YERTICALLY saw
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{FLECE VEHSIUM 22,4h6) 17=JuN=Ba 15308156 PFAGE 00002

an0sy vy DO (Jul,MXELEM) C(J,N) W VALUE

taesy . wesfFIN

a00%8 » ELSE

00057 o e » ANN PAHASETER VARIES VERTUCALLY has

00058 « s READ(1,1) (C(JIsn) Ju}, NELEH®])

00059 « aanfIN

No0A0 eseFIN

ungatl IF {ECHD)

00062 « MWRITE(G,3)

LT T « WRITEL6,5)

064 ¢ DU (JB1 NELE™#)}

t1ogesS . s HRI!E[&,#JJ.lC(J.KJ.Kll;HlchN)

000bb s sesFIN

00067 sueFIN

000s8 c

noosy RETURN

¢n07P C

0o07! 1 FORMATLBFL0,0)

nnoTe e FORMATC(IS,F10,0)

00973 3 FORMAT C1AOQ,S2X, VINITIAL WATEW CONDITION3?)

06074 4 FURMAT(3X, 12,0, (3%, 1PEL2,9),aX,1FE12,Y9)

oveTs 5 FURMATLIHU, PELERENT !, kX,

0U0Th 1 3(¥X,'CONC, DF?,8X}, 301X, 'CONRC, ABIOC," 2%} 2%, 'CONTAMINANTY/
0417 2 9%, "SUSFENDED BANDY,1X,'SUSPENDED GILT'.II.'SUBP!NDQD CLAY?Y,
anpra 3 3N VRITH BANDY ,6X, "WITH BILTY ,6X, YAETH CLAYY ,4X, t1DIBSOLYED *
aegTy 4 CONC,t]

Unpao C

vogat END

(FLECS VERBION 22,44)
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APPENDIX C

SAMPLE INPUT AND OUTPUT FDR SERATRA




INPUT

3 SEGRENTS 5 TINESTERS
s 3 IFALSEIRNO, Ul U,
Batplelpt, babydo,vdnleb, 120,5,0.5,18040, SEGMENT ) PAHAMETERS
TiiebTE*E: 1422 CROSSmSECTIONAL GEUMETWRY

2,32E+5,7,03E45, 9, 60845, 1, 10646, 1,35640,1,91E40, 1,4TE4e
G,0,1,22,2,88,3,0b,4,8800,10,7,32

$a0E*3, 1 0E=b, 1, 0E=S, FaLL VELOCITY
2650,0,2650,0,2650,0 PARTICLE DENBITY

1,0E@3¢3, 0E=5,2,0E=b,2.5E=3, PARTICLE DJAMETER

1,042.943.0 CRITICAL BCOUH BHEAR STREMS
0.50,0,1¢,0,03 CRITICAL DEPOSITION SHEAK BTHEBS

1,7“5'6;1.7“5-511.TQE'50
6.DE-lpbcUE'i:b.OE-S.b.OE-E
0,25¢1,2%,2,90,)3bEn5, 1, 16E«5,1,10Ex5,0,0,0,0,
D0,

250, 12,5, 25,0, 1,36F2%,1,10Ew5,1,16E«5,0,0,0,0,
ety

| I L PR R (PN IR VR FINE R IR R TR i g T )
Unrliarilne

DrleQyplalslyils

=1,0,40

si,0,12

=1,0,08

=], 0.0

w], 0,0

], b,

sl,2, 06"}

wlyhy k=]

wlsc k"]

wlpd SUE~s

w1,1.77E=5

o1,3,54E~%

=1,1.42E=a

Elo000u,m], 4,720
2.0k=3,0,0En8,5,0623,3,5uE06,1,77Em5,3,54E+5,1,42E=6,
=39%5,

5,274,3,1,22
103,6,192,0,201,2,222.5,274,3
0,0,1.22,2,804,3,00,4,04,

0,

2160000,1019,4,1015,4,5,94,12,5

=945,

Tosl,0,0,1,0,36,10080,0,116,%,0,5,TRUE SEGHMEMNT 2 PARAMETERE
TeSedlbnh, 1,22

B b3E+S L, TOE b 2, V0E+0, 3, 60E+0 4, 26E+6,5,03E2b,5,)1E8
GuDpioR2s2,0d,3,00,4,08,0,10,7,32,
Lu0E=3,1,0E=5,1.0E=6,

2650, ,2650,,20650,

1.0E=3,3,0E=5,2,08=6,2,5E=2

Le0s2a0,3,0

0,5U,0,10,0,0%

1,T4Ewny ], TUE=b, 1, TuE=b

6,0E«3, b, NE=3,6,0F=3,b, 0Ea}

Va9 a9 2450, 10t0Ewd, l 16E=S, 1  10E=5,0,0,0,0,

.0

CuSCs12,%425,0,110E+5,1,16E"5,1,16E=5%,0,0,0,0,

&,0

QurlbaelosorlOarfosloerba,

Ourburlasbiue

wl,u,30

=iel,l2

=lpugig

LT’

-I'Q.h

LRTASC

*l,2,0E=3

=lsb,UE=]

=12, 0E"]

*143,54E5

=141, 7TES

LRI

®],1,42E=s

O

2YeN000, 10419, 0,1019,0,6,48,12,5%

9999,

c.1



Totplo0s0,1,0,36,18050,0,21b,5,0,5,TRUE otBMENT 2 PARAMETERS
TeS.31E00,1,.22

S 03E+5, 1. 78E46,2, 96E+0 3, 0FE+b4,26E04,5,05E46,5,31E46
Gallpl yREsCettlp I on, 4, 88,0,10,7,32,
1.0FE=3, 1 ,0Fal, |, 0E=s,

2b5G,,2650,,2650,

1,0E=3,3,0E=5%,2,0E=0,2,5E=3

140,240,3,0

D, S0L0,10,0,01

l.?“E'ﬁflanE'ﬁ!ln?“E'b

BeObw3, 6, 0Ful, 6,0E=3,8,0Ew3
“.25(1-25t2050;1.1553511-1b£‘5r1.‘b£'5r0.°;0.0.
]

2250 2uSs2540,1,10E2S, 1, 16EeS, |, 0E=5,0,0,0,0,
0o

D.}G.pﬂ.;ﬂ.,ﬂ.;ﬂ-ruapu.a

Banluslortier

-lbﬂ.ab

=1,0,12

=lyya02

'IIO-O

=i, 0,0

wl,0.0

w1, 2,0E=3

“lrblO0E=Y

wig2.0E=Y

w],3.5uEap

«]:1.,TTE=S

“1y3,5uk=%

wlily2E=t

Qs

Zib000Q,1019,0, 109, 0,0,.8&+12,5

=B999,

Doty 1,0,CQ01,0,30,1005000,113,4,7,5,TRJE BEGMENT 3 FARAMETEKS
Yl O0TE+7, 1,62

S lUE*G, S LUESS, 9, 79E+5,1,528+0,2,49E+bs3,0T7E+6,4,60E+0,06,T0Ev0
1.0TE+T7,

Dulsl 22,240,300, 4,08,0,10,7.32,8,54

Fu70s

1,063, j ,UEwS, )1, uE=0,

2654, ,265%0, 2650,

1eOb®3,3.0E=S,2,0Ew0,2.5E=]

1ol 2,0s3.0

Pa50,0,10,0.01

1yTiuEon, ) TJHEwD, 1, TuUE"0

B2 0E="3,4,0E=3,b,0Es3 0, 0Em]
olzsfluzsiansof1-105'5!lp}bE-SrlglﬁE'sio.U;O.U;
[ Y)

2 50,12.5:29,Up1-10Eab, ) 16E=E, ) 16E=5,0,0,0,V,
0.0

OprUupO0ysDarUas0asl,plyy

DesrOupCGusler

wl,0,d5

el, 0,12

wl,0,02

w),0,0

=le0,0

®1,0,.0

"1,2,0E=3

vl b,DE=3}

-]'Z.OE'S

wi;3,54E=b

wiglTTE=S

=], 3,540F=5

ol lel42Emb

1,0

2160000,

0,40¢00,C00r0uarles2a05Ena

=4999,

2160000,1019,0,1019,0,8.63,12,5

wgGe9,

C.2



€2

RlWkw Skhmt sl

TTwt S7L¥

LLAPSEL T1ET
BArry

UMtk LF
STanuary Rl EMEN]

AUAHER §
LT X ]

fLErtn18)

HUMEER UF ey LAYERGE
sTabRDAKY dOED

TOP LAYER THIGCRWLESS S99 1065E~12
SHEAR STRESS ¥alLUEY 4,5088120E~01
wATER CUNCENMTHATJUNS
EUSFEMIEL SUSREHDED SUSPENDED GIS3ULVED CONTAMIMAKT GONTARMINANT CunfAAlMAN] Tutal
ELEVATIUN SALD SILY CLAY CONTAMINART wiltH Samd  wiln BLLT Alth CLay FARTICULALE
(METER3) KRG Ana g LY FLITY Ra/nand K /HhRY KG/man} KG/mand Kasnmng LYYLLLE]
126,8000 1,2110E=05 S.9570E=03 §,9960Ea03 1,4203E=Db I 4577E-09 1, u543E=07 7,0854Ewla  §,7¥54E=dr
125,6020 1,5410E=05 5,94dsE=03  },987dfau3 1,4 140E=06 4,0067Ea0v 1,092iE=u7 7,0346E-08 1,8016E-0/
124, 4240 2.3999€=03  6,00935E~03 2,0020E=03 1,4242E~00 T,2072EwcY |,083bE0Y 7,0bbSEnva ) HU43EYT
123,2360 2,7776E=ul  6,0100E=u3 1, 9990E~-03 {,4222€~08 B, 5087Ewiv },0637E=07 7,0759Ends 1,8963E=0}
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