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ABSTRACT

A comprehensive mathematical model, capable of representing urban
storm water runoff, has been developed to assist administrators and en-
gineers in the planning, evaluation, and management of overflow abate-
ment alternatives.

Hydrographs and pollutographs (time varying quality concentrations
or mass values) were generated for real storm events and systems from
points of origin in real time sequence to points of disposal (including
travel in receiving waters) with user options for intermediate storage
and/or treatment facilities. Both combined and separate sewerage systems
may be evaluated. Internal cost routines and receiving water quality out-
put assisted in direct cost-benefit analysis of alternate programs of
water quality enhancement,

Demonstration and verification runs on selected catchments, varying
in size from 180 to 5,400 acres, in four U.S. cities (approximately 20
stoxrm events, total) were used to test and debug the model. The amount
of pollutants released varied significantly with the real time occurrence,
runoff intensity duration, pre-storm history, land use, and maintenance.
Storage-treatment combinations offered best cost-effectiveness ratios.

A user's manual and complete program listing were prepared.

-

This report was submitted in fulfillment of Projects 11024 EBI, DOC,
and EBJ under Contracts 14-12-501, 502, and 503 under the sponsorship of
the Environmental Protection Agency.

The titles and identifying numbers of the final report volumes are:
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TYPICAL JCL

‘9.1*Q###*.##'i#***#*#*#**#*****##*********#*A******#******#**t****#*#**t*#**###

THIS IS TYPICAL JCL FCR EXECUTING A RUN USING THE CUMPLETE MUDEL
(JCL VARIATIONS MAY OCCUR ACCORDING TO MACHINE OR INSTALLATIIN)

L2 2323 33 3
({(THE FOLLCWING ARE THE ASSUMED TAPE/DISK ASSIGNMENTS FOR EACH BLOCK) )

INPUT oUTPUT

BLCCK FILE FILE
RUNOFF 0 8
TRANSPCRY 8 9
STCRAGE 9 10
RECEIVING 10 11
GRAPH 9 0

2 e e ofk ool ok 3k ok ok

//STURM EXEC FLRTHCLG,PARM, FORT=MAP
//FORT.SYSIN OU*

#¥kxek FORYRAN PROGRAM INSERTED HERE ®k:kkx

,* “
//7GU.FTOBFO0L CD DSNAME=CB802.RUNOFF UNIT=23149D1SP={NEN,KEEP yDELETE) y

7/ SPACE=(TRK 4 (1042)4sRLSE)

//GO.FTO9FQ01 CD DSNAME=C 802, TFANSPORT ¢UNIT=23144DISP={NEW,KEEP,DELETED,
/7 SPACE=(TRK,{10:+2}14RL3E)

//GO.FTLOF00Y L OSNAFE=CBOZ.STORAGE,UNIT=2314,DISP={NEN+KEEP«DELETE),

r7 SPACE=(TRK y(1Cs2 )4 RLSEY

//GO.FT11F00L1l OD DSNAME=CB02,RECEIVING,UNTIT=2314,DISP=(NEWKELP ,OCLZTE},
// SPACE=(TPK 9{10,2) 4RLSF)}

//GU.FTOLFO21 EC UN1T=2314,DISP=NEH15PACE=(TRK,(10,21,RLSE),

a4 DCB={RECFM=VS,LRECL=T98, BLKSIZE=800)

Z7/G0.FTO02FQ01 L[C UNIT=2314,DISP=NEW,SPACE=(TRK,{10,2),RLSE}sDCB=%*,FTO1F001
J/GO.FTO03F001 CC UNIT=2314,DISP=NEW,SPACE=(TRK,{10,2)RLSE}+NCB=%,FTO1FO01
Z7G0.FTL3F00L CC UNIT=2314,D1SP=NEW,SPACE=(TRK,{1052),RLSE) +DCB=%,FTO1F001}

//GO.SYSYSIN DC+
$*¢%¢ OATA CARDS INSERTED HERE #=exx

/1%
Y T R T g L Y e T T



Section 1

EXECUTIV. ~TOCK

Main Program
Subroutine GRAPH
Subroutine _URVE
Subroutine PINZ

Subroutine PPLOT

n
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299
400

401

STORMWATER MAIN PROGRAM

DIMENSION PRAME (ér2!gTITLrl(‘OD,SYDQNfél,RA[1(4I
COMMON JTAPES/ INCNTSIQUTCT ¢JIN{10}20UTL{I0)¢NSCRATLS!
COMMUN CAANEL2}

DATA ENAKME 7 4HKATE; 4HTRAN, SHRECE. 4HENDP

} » 4hSTOR 4HGRAP, kFS‘E; SHSPOR, 4HIVINs 4HROGR
2 ¢ &HACE 4 4MH

N5=5

No=&

INCNT=C

IOUTCYI=0

READICL 295 T1TLEL

FORMATI10A4}

RELD{OS y4CCINSERYS £(F

FORMAT({ IS FLU.1wF1I0.
WRITE{CS 401 INSERYS,

. 1)
OWE « NDESYR,DESFL Oy QTRUNK
FORMAT(’i‘/ﬁz/,_oAYE *ZYFR GQUALTTY ADMINISTRATIONS®,
¥LOXg tCONTRACTS t4-12- 26X * STORMWATER MANAGEMENT PROJECT',
HF2TX g LA 12902 o /82X * LA~12— JO“"//)JX,°HE CALF & EDDYy INCH//
226X C HATER RESUURCES ENGINEERS, INCH'//26X*UNIVERSITY OFY
¥t FLORICAY/ ///31X*DEMCNSTRATION SCRIFS NO.®¢13/°0',30X,

MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

“10A4 /31X COMBINED SEWFR AREA QF*,F8.2,*ACRESY /31Xy *AVERAGE DAILY MAIN
#DRY WEATHER FLOW =3 3F8,2,%CFS* /31X, 125" ~YEAR DESIGN FLOW =',F10.2MAIN
R¥PCEST /31X PAVAILABLE KAX,. TRUNK CAPACITY =%4F10.2,*CFS*//31X,*STORMAIN

*MS STUDIED: TOT AL RAINFALL. TINCHES®}
DO S5CG0 J=14NSTYRMS

READICS «4CZISTCRM,RATH

FORMAT {4 24440410

WRITE{CL ;4C2ISTIRMRAIN

FURMAT{3CY 44 A4 16X o2 A%

CONT INUE

WRITE(CS,106)

READENS « 100 {JINUSY ¢ JCUT{dY ed=1,101

WRITE{RG 108 JIN.JQUT
READ{NS¢1CCY ’K\QR&T\A3:3
WRITEING,1G8) [NSCRATY{I}.
CONTINLE

READINS ¢ 1027 CNAME
WRITE(NE,106) CMNAME

DO 240 I = L6
TF{CNAMET 1) JNE.PNAME(L 1}
GO TU (260428043300 4340, 3¢
CONTINUE

WRITE(ML 110} CNANME

STup 16CC

CALL RUKOEF

GD 10 22

}oORLCNAME {2} . NEJPNAME(I,21) GO TO 24D
S0 0380 yI

Y CALL TRARS

60 TC 220
CALL RECEIV
GO T¢ z2¢C
WRITELRG, 1O}
STUP

CAaLL STLRAC
G0 1O 22C
CONTINLE
Catll GEARIRILY
GU Tu 72
FORMAT (2014}

MAIN
MAIN
YAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN

O DN D WP

56



102
104
1Ce
108
lio

FORMAT(2CA4)

FORMAT(*1 STORMWATER SIMULATICN ENDED')

FORMAT(1t1,2A4)

FORMAT(*0 TAPE ASSIGAMENTS'/(10110)}
FORMAT('C CCRRECT CNAME NOY FOUND ~ -
END

Y32A4)

MAIN
MAIN
MAIN
MAIN
MAIN
MATRN

60
61
62
63
637
64



205

106

21¢

212
100
102

1
220

7091

400

*APE THAN THE CIMENSION GF
#1449 *HAS BEEN REQUESTEC.
*T STANFCRL CN FORTRAN H, JUNE 1970. DAS*////)

402

225

230
23¢%

24C

SUBROUTINE CGRAPELIC)

COMMON /TAPES/ INCNT, IQUTCTJIN(10),JOUT(10)4NSCRAT(5)
COMMON DLMMY(50)

COMMON X(201,+5),Y(201,5),NLOC{100),YT(160,150)NPT({ 100}
1s1TAB(1CL)«IPLGT(200)

COMMON/LAB/ TITLU18) s XLAB(LL)oYLAB(O) HORIZ(20) VERT(T7,6),1T
IF(IC~1) 205,210,210

READ(5+100) NPLOT NPCVsNQP

IF(NPLCT.EC.O0) RETURN

NLP=NCP+]

READ(S5¢10C) C(IPLOT(M) yM=1,NPLCT)

WRITE(651C6) NPLOT, (IPLOY(N),N=1,NPLOT)

FORMAT(C  *IHYDROGRAPHS UILL Cf PLOTTID FOR THE FOLLOWING' »15¢
1 PGINTS*/(10ILC))

IF (NPCV.LT.1) NPCv=1
NTAPE=JOLT(IOUTCT)

G0 TO 220

CONTINGE

READ(5,1C0) NTAPE,NPCV,NQP,NPLOT
NLP=NCP+1

IF(NPCV.EQ.0) NPCV=5S
WRITE(64102) ATAPE,NPCV
IF(NPLCT.LT. 1) GO TO 212
READ(5,100) (IPLOT (N} ,N=1,NPLOT}
WRITE(€21C€) NPLOT, (IPLOT(N) 4N=1,NPLOT)
CONTINUE

FORMAT (1615)

FORMAT(t1 OUTPUT WILL BE PLOTTED FOR TAPE*'sI5,' IN BLOCKS OF
1'.15)

READ(S5,1C4) TITL
REAC(5+1C4) FORIZ
D0 1 JJJ=1NLP
READ(5+104) (VERT(II +JJJ)o11=1+T}
CONTINUE
CONTINUE
REWINC NTAPE
REACINTAPE) TITL
READ(NTAPE) ASTEPSsNCURVENQUAL+ TOEL T, TZERDOsTAREA
WRITE(E,TCSL) NSTEPS, NCURVE,NQUAL,TDELT,TZERO,TAREA
FORMAT(3]11C,3F10.1)
NVAL=NCLRVE* (NQUAL +1)}

IF(NVAL.LE.150) GO TC 402

WRITE(C6+400) AVAL

GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
SRAP
GRAP
SRAP
GRAP
GRAP
GRAP
SRAP
GPAP

FORMAT (* *, 'THE GRAPH SUBROUTINE IS ASKING FOR MORE OUTPUT FROM TGRAP

stup

CONT INUE

READ(RTAPE) (NLCC(M)¥=1,NCURVE)
WRITE(€4+T7050) (NLOC(M)¢M=1+NCURVE)
IFUNPLLT-1) 245,225,225

K=1

D0 240 ¥=1,NPLOT

DO 230 J=1.NCURVE
IFCIPLOT(M)-NLOC(J) ) 230+235,230
CONT INUE

ITAB(KY =

K=K¢l

CONTINLE

YT{1604150) ALLUWS.'/* *,'A VALUE UF *',GRAP
THIS ERROR RESULTED IN A SYSTEM BLOW-UP AGRAP

SRAP
SRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
SRAP
GRAP
SRAP
GRAP

>
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245
250

260

290

285
300

3¢

302
303

305

31¢

315
318

320
330
350
104
709G

ITAB(K)=0

GO To 26¢C

DO 250 J=14NCURVE
ITABLIN=U

ITABINCURVE+L1}=0

CONTINLE

MC=NSTEPS/100
IF(MC*100.NENSTEPS) MC=MC+1
N=1

NR=0

DO 300 K=1¢NSTEPS+MC

N=N+1

GO 250 J=1.1'C

NR=NR +1

IF(NR.GT.NSTEPS) GO TC 290

READ(NTAPE) TIMES{YTINsM}sM=1yNVAL}

CONTINUE

DO 265 M=1,5
X{NyM)=TIMES/3600.
CONTINLE

CONTINUE

D0 350 J=1,.NLP

1T=J

K=1

L=ITAB(1)

DO 320 M=1NCURVEJNPCV
IF(L.EC.C) GC TO 330
DO 310 ¥F=1,NPCV
IF(J-1) 20143014302
LX=L

GO TO 3c¢3
LX=NCURVE+({L~-1)*NQUAL+J-1
NPTIMM) =N
X{1+MM}=TZERO /2600.
Y(1,MM}=0.

D3 305 hh=2,N
Y{MNMMI=YTL{AN, LX)
K=K+1}1

L=1TAB(K)

IF(L) 315,315,310
CONTINUGE

NCV=NPCV

GO 1D 318

NCV=HKM

CONTINUE
ILAB=ITABR{K~1)

CALL CURVE(XsYsNPT¢NCV¢NLCCUILABY)
CONTINUE

CORTINLE

CONT INUE

FORMAT (2044}
FORMAT(1C110)

RETURN

END

GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
SRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRAP
GRrAP
GRAP
GRAP
SRAP
GRAP
GRAP
GRAP
GRAP
GRAP
kAP
GRAP
GRAP
SRAP
GRAP
GRAP
SRAP
GRAP
SRAP
SRAP
SRAP
GRAP
GRAP

Sl
92
93
G
95
96
97
34
33

SRAP1DO
GRAP1O1L
GRAPLDZ
GRAPID3
SRAPLIOG
SRAPLOS
GRAP 106
GRAF1Q7
GRAP108
GRAPLOG
SRAPLYIO
GRAPLL1



SUBROL TINE CURVE (XY NPT oNCV,NPLOT)
DIMENSICA X(201+410)5Y(2C1¢10)sNPT(10)
COMMON/LAB/ TITLE(18).XLAB(11)},YLAB(b)
LyHORIZL201+VERT(T461),41IT
XMAX=X{1e1}
XMIN=XMAX
YMin=yY(1l.1)
YMAK=YFIA
DO 205 L=1,NCV
NP TM=NPT(L)
IFINPTK.EC.O0) GO TO 205
DO 204 b=1+hPTM
IF(X(NeL)oLT XMIND XMIh=X({NeL)
IF{X{N,L).GT,XMAX) XMAX=X{(NsL)
IF(Y(NesLD)LTLYMIND YMINSY(NsL)
IFCYINs L) GV YMEX) YMAX=Y (NylL)

204 CUNTINLE

205 CONTINLE
RANGE={ YMAX-YMIN)/S.
IF(RANGE.GT.0.} GO TO 2059
IF(YMAX.GT.O0.) YMIN=O,
IFCYMAX.LT.0.) YMAX=0,
RANGE=(YMAX-YMIN}/5.

2059 CONTINLE
A=ALOG1O(RANGE)
IF(A.LY.0.) GC TO 220
R=A
RANGE=RANGE/ (10 .%*N}
L=RANGE+1.001

206 CONTINLE
IF{L.EC.2) GC TO 209
IF(L.GT.4) GO TO 207
t=4

207 IF(L.GT.5) L=10

209 CONTINLE
FRANG=L#10,%*%N

60 TO z40
220 M=A-0.5999
N==—M

RANGE=RANGE*10,%*N
L=RANGE+1.CO1
226 CONTINRUE
IF(L.EC.2) GO TO 229
IF(L.GT.4) GO TO 227
L=4
227 CONTINUE
IF(L.GTE) L=10
229 CONTINLE
FRANG=L/10.%*N
240 CONTINUE
K=YMIN/ FRANG
IF{YMINJLT.0o} K=K~1
IF(YMAX.LE. (Ke5}*FRANG) GO TO 250
L=L+]
IF(L.LT411) GG TO 245
L=2
N=RN+1
IF(A.LC0a4)} N=N=~-2
245 CONTIAUE
IF(A) 22€42G6,2C6

CURV
CURY
CURY
SURY
CURV
SURV
CURV
CURV
CURY
CURV
CURV
CURY
CURV
CURV
CURV
CURY
CURY
CURYV
JURY
CURYV
CURY
CURV
CURY
CuUrRv
CURV
ZURY
CURYV
CURV
CURV
CURYV
CURV
CURV
CURY
Cury
CURV
CURV
CUrRv
CURV
CURV
CURY
cury
cury
CURYV
CURvV
CURV
CURYV
CURV
CURYV
CURrV
CURYV
CURYV
CURV
curv
CURv
ZURYV
CURrRyY
CURYV
CuRry
CURV
CURY

DO~ WP N -

>



250

260

2170

4040
420
440
450

YMIN=K4FEANG

YMAX={K+S)*FRANG
XSCAL=1CC./( XMAX-XMIN)

YSCAL=50./(YMAX-YMIN)
XINT={ XFAX-XMIN}/10.

YINT=(YNMAX~YMIN}/S5.

XLAB(L) =XMIN

DO 263 N=1,10

XLAB{N+1)=XLABC(AN)+XINT

CUNTINLE

YLAB{G)I=YVMIN

DO 270 A=1,5

YLAB(O-N)=YLAG{ T-RKI+Y INT

CALL PPLCT(0.,0,1004NPLCT)

K=1

00 450 L=14NCV
IF{MPT{L).EQ.0) GO TC 440
XO=XSCAL# (X{1sL }=XMIN]

YO=YSCAL¥(Y(1yL)=YMIN)}

NPGINT = NPT(L}

DO 400 N = 2, NPCINT

XT = XSCAL®{X(N,L) = XFMIN)

YT = YSCAL*{Y{(N,L} - YMIN)

CALL PIANE(XC,YC XT,oYT,K,NPLOT)
X0 = X1

Yo = Y1

CONTINLE

CONTINUE

K=K+ 1

CONTINUVE

CALL PPLOT(0+04+99,NPLCTI

RETURN

END

10

CURY
CURV
CURV
CURY
CURY
CURYV
CURYV
CURYV
CURYV
CURV
CURV
CURY
curRy
CURY
CURYV
CURV
cuRy
CURV
CURYV
JURYV
CURY
CURYV
CURV
C URV
ZURV
CURV
T ury
CURY
CURV
SURYV
CURV
ZURV
CURY
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oaon

241

245

250

26¢C

290

300

310

320

40C

SUBROUTINE PINE(XLsYL ¢X2¢Y24NSYMINCT)
AXA=X1

AXB=X2

AYA=Y1

AYB=Y2

N=1

IF({ABS(AXB-AXA).LT.ABS(AYB~-AYA}) GO TO 290

SET PARANETERS FOR X DIRECTIUN

IF(AXB-AXA} 241,400,245
CONTINLE

AXA=X2

AXB8=X1

AYA=Y2

AYB=Y1

CONTINLE

IXA=AXA+,5

IXB=AXB+.E

IYA=AY 2 +,5

IYB=AYB4‘05

CONTINUE
IF(IXA.LT.C.OR.IXA.GT,100) GO TO 260
IF(IYA.LT.C.OR.IYAL.GTL50) GU TO 260
CALL PPLCTCUIXA IYASNSYMyNCT)
CONTINUE

IXA=] XA+1
YA=(N*{AYB-AYA) )}/ {AXB-AXA)
IYA=AYA+YA+(Q.5

N=N+1

IF(IXALLELIX8) GO TU 250

GO TO 400

SET PARAMETERS FOR Y DIRECTICN

CONTINUE

IF{AYB.GTL.AYA) GO TO 295

AYB=Y1

AYA=Y2

AXB=X1

AXA=X2

CONTINULE

IXA=AXA+.5

IXB=AXB+.5

IYA=AYA+.5

IY8=AYEB+.,5

CUNTINCE

IFCIXA LT L0.0FIXA.GT.150) GO TO 310
IF(IYA.LT.C.O0R.IYA.GT,50) GO TO 310
CALL PPLCTUIXA IYAsMNSYNNCT)
CONTINULE

IYA=IYA+1

XA= {N& (AXB-AXA) }/ (AYB-AYA)

I XA=XA+2XA40.5

N=N+1

IF(LlYA-1YR) 300.320,400
IXA = 1B

60 TOo 20¢

RE TURN

END

11

P INE
P INE
PINE
PINE
PINE
P INE
P INE
PINE
P INE
P INE
PINE
PINE
PINL
P INE
PINE
PINE
PINE
P INE
PINE
PINE
PINE
PINE
P INE
P INE
P INE
PINE
PINE
PINE
P INE
PINE
PINE
PINE
P INE
PINE
PINE
PINF
P INE
P INF
PINF
P INE
PINF
PINE
PINE
PINE
P INE
PINF
PINE
P INF
P INE
PINE
PINE
PINE
PINF
PINE
PINE
PINF
PINE
P INE
PINE
PINC

OO NCOT S WN -



200

220

SUBROLTINE PPLOT{IX,IY+K NCT)

DIMENSICM A(S5L4101)¢SYM(9)

COMMCN /LAB/ TITLE(L8)+XLAB{1l1)4,YLAB{G6])

LyHORIZ€2C) +VERTU74614 17

DATA SYM / 4Hxs*® GHE+44y 4H' 100, LHXXXXy 4Heoooy 4H2222,
1 4H v 4HITIL, 4H==— /

IF(K~-99) 200,220,230

A(S51=1Y¢IX+1)=SYM(K)

RETURN

CONTINUE

1=0

WRITE(6¢103) TITLENCT

0 225 liI=1+¢

I=le]
IF(YLAB(1).LE.LOOO000.IWRITE(6«1CLIVLAB(IL) o {A(TI+d}sJ=1+101)
[FCYLAB(L).GT. 100000, IWRITE(6410TIYLAB(IL)»(A(I+J}yJ=1,101)
IF(I1.EC.6) GO TO 228

00 224 JJ=1+9

I=si+l

- IF({I1.NE.28) GO TO 221

221
222

223
224
225
22¢

100
101
102
103
105
106
1c7
168
230

240
25¢
260

27¢C

290

WRITE(6+41C8) VERT(SsITIoVERT(64IT)VERT(TIT),(A(I4J)yJd=1,101)
GO T0 224

AF({1.NE.24) GO YO 222
HRITE(64106) VERT(1 4IT},VERT(2,IT}y (A(1,J)+J=1.101)
GO TO 224 )
IF(I1.NE.26) GO TO 223
WRITE(6+1C6) VERT(3 oIT)oVERT(42IT)e(A(L¢J)eJ=14101}
GO TO Z24

WRITE(64100) (AllsJ)d=1,101)
CONTINUE

CONTINLE

CONTINUE

WRITE(691C2} XLAB
WRITE{6,105) HORIZ
FORMAT(1EXs101A1)

FORMAT ("' ',Fl6.3,1X,101Al1)
FORMAT(* *,F19.1,10F10.1)
FORMAT(1+1920X+18A4416/}
FORMAT (/30X 42044)

FORMAT{ 2x52A4,7Xx9101A 1)
FORMAT (' *,1PE16.2,1X,101A1)
FORMAT(2X33A4,3X,101A1)

00 250 1I=14+50

DO 240 J=1,101

Al «J)=SYM(T)

AlI41)=SYNM(8)

CONTINLE

D0 260 J=1¢101

A(S514J)=5SYN{(S)

0O 270 I=1,101,10
AlSL11)=5YM(8)

DO 290 [=11,41,10
All+1)}=8SYM(9]

CONT INUE

RE TURN

END
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Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

RUNNOFF BLOCK

Section 2

RUNOFF
GUTTER
HCURVE
HYDRO
RHYDRO
WSHED

SFQUAL
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SUBROUT INE RUNOFF JUND 1
COMMON /ZTAPES/ INCNTIOUTCT+JIN(1O0) oJOUT(L0) +NSCRAT(S5) RUNO 2
RUND 3

WRITE1€41C2) RUNU ¢4
102 FORMAT(*1 ENTRY MADE TO RUNOFF MODEL '} RUND 5
INCNT=INCNT+1 RUNG 6
[OUTC T=ICUTCT+1 RUND 7
CALL HYDFC RUND 8B
CALL GRAPHI(C) RUNU 9
CALL SFQUAL RUNO 10
RETURNK RUND 11
END RUND 12
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SUBROUT INE GUTTER

THIS SUBRCUTINE COMPUYES THE INSTANTANEOQUS WATER DEPTH
AND FLOW RATE FOR THE GUTTERS/PIPES

*rxtpxkexekekss SPECIFICATICN STATEMENTS

[aNgNaNelaNel

CCOMMON /TAPES/ INCNTIOUTCT ¢JIN(10)+JOUT(10) ¢NSCRAT(S)

COMMCN NWo NGy NIN,HISTOG, TRAINDELT DELT2, NOW, NOG,NSTEP,TAREA,
L TIMESTINEZ4RIyRLISSy SUMRy SUMI 3 SUMUFF 4 SUMST o TZEROyNInG

COMMON WFLOW(16C) sWWIDTH{ 160} yWAREA(L160) 4WSLOPE(L160) ,WNI{L156D),
1 WSTORE(160,3), Wt MAX (160),WLMIN(160),DECAY(160),WDEPTH(160,3),
2 HCGNEL1O6C 50 o NANEW(L6C)+HLINMP(L160)

CCMMCN GFLCW(16C) +GWICTH{160) +GLEN(160),GSLOPE(160),651(160),
1 GS2(1€C) GN{16C) +GDEPTH(L60) sGCUN(160) +NPG(160)4OFULL (160},
2 NGUT(160),SUMQW(160),PCTZER

COMMON NxTOG(L16C,10) 4 NGTOG(160,120) yNWTOI(10),NGTO1(160)
COMMON RAIN(L60+10) «NHYET(160) s NRAIN;MPGAGINHISTOSTHISTO
COMMCN CSUR(1601,CELD(160),QIN(160)

COMMUN TPRNT{16C)+ISAVELL160) ¢NPRNT 4NSAVE,OUTFLW (160}, INTERV,
1 INTCNT

NOUT=JOLT{IQUTCT)

NTQUAL=NSCRAT(1)

DO 40G N=14NOG
J=NOUT (NI
c
Cxktddex [NFLTS FROM ADJACENT WATERSHED AREAS
C
SUMQwW(Jl=C.
DU 220 JK=1.NIN
IF(HWTCG{J,UK) LEC.O) GO TO 240
NX=NWTCG (J 4 JK)
220 SUMAGATJ)=SUMQW(J)+WFLOW(NX)
C
CHxdixdkx [NPUTS FRCM UPSTREAM GUTTERS
c
240 QIN(JI=SUVQUWI( I}
00 260 JK=1,NIN
IF(NGTCGUJ+JK}.EQ.0) GC TG 280
NX=NGTCG{JyJK)
260 QIN{JI=CINCII4GFLLHINX)

28C DO=GDEPTH(J)}
IF(CINGJY.NE.OL) GO TO 290
IF(GDEPTH(J).EQ.Ce} GC TO 391
290 IFINPGIJILEQ.3) GO TO 391
IFLG=0
DELD(J)=0.
DO 360 1=1,30
c
Chuxxnnrex CCMPUTE CHANGE IN DEFTH (NEWTON-RAPHSONI]
c
Creprxpxa ESTIVMATED FINAL DEPTH
D1=GDEFTH(J}+BELD(J)
IF{NPG(J).EQ.2Y GG TO 295

* ¥ B % ¥ o ok Kk K & & & & X x & & &k & ¥

OO0

*anx TRAPEIDICAL GUFTER
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GUTT
SUTT
SUTT
GUTT
GUTT
GUTT
SUTY
GUTT
GUTY
GUTT
GUTT
SUTT
GUTT
SUTT
GUTT
GUTTY
SUTT
SUTT
SUTT
GUTT
GUTT
GuTT
SUTT
GUTT
GUTT
SUTT
GUTT
SuTTY
GUTT
GUTT
GUTT
SUTT
SUTT
GUTT
SUTT
GUTTY
GuUTT
GUTT
SUTT
SUTT
SuUTT
GUTT
SUTT
SUTT
SUTT
GUTT
GUTY
SUTT
GUTT
GuUTT
GUTT
GUTT
SUTTY
SUTT
GUTT
GuUTT
SUTT
SuUTT
SUTT
GUTT

DO~ O NP WD



C
IF(Dl.LT.0.) DI=0.
C
Cexnrdxkx VCLUME CHANGE (TRAPEZGIDAL SECTION)

DELV=GLEMJ)*DELO(JII*((GSL(J}+4GS2LJ))*(DO+0.5*DELD{J) ) +GAIDTHIJ})

DDELV=GLEN(J) *((GS1(J)+GS2(J} ) *D1+GWIDTH(J))

c

Ckduckddkx CRCSS-SECTICNAL AREA (TRAPEZOIDAL CROUSS-SECTION)
AX0=0s5#{GSL(JI+GS2(J) 1*DO¥*2+4GHAIDTH{ I} *DO
AX1=0,5%(CS1{J1+GS2(J })*D1**2+GUIDTH( J) *D ]
DAXL=(GSL{JI+GS2( J) }*D1L+GWIDTH(J)

c

Chtsmbgls WETTED FrRifidTER {TRAPCICICAL CRG5o~5ECTION)

WPO=SQRT{GSL(JI*%2+¢1, 1 #DO+SQRT(GS2(J)*=2+¢1,)%DO+GANIDTH{J)
WPL=SQRT(GSL{J }w%2+]1 .} #DL¢SQRTIGS2(J) *x2¢ L, ) *D1+GWIDTH(J)

DWPL=SCRTIGSL{J)*%2+] ) +SCRT(GS2(J) *%2+],.)
GO TO 315

X % % K B Kk %k %k %X K K Kk % % k% %X K ¥ ¥ % %

*xk*% CIRCULAR PIPE

OO0

295 [F({l.GT.1} GO TC 307
D1=1.57C7563
DELO(J}=C1-GDEPTH(J?
307 IF(DL.GT.0.) GO TO 308
D1=0.
DELD(JY¥==GCEPTH(J)
308 IF(Dl.LE.CFULL(J)}) GO TO 310
D1=DFULL(J}
DELD{J)=C1-GDEPTHIY)
C .
CHerdkuxx VOLUME CHANGE (PIPE)
310 DELV=GLEN{J)*(GWIDTH(J)**2/4,)*(DELD(J}=-0.5%SIN(2.%D1})
1 +0.,5%SIN(2.%D0)}
DDELV=GLEN(J)Y *(GWIDTH{J)*%2/4.)#(1.-C0S5(2.%D1))
c
Crdkddkkx (RCSS-SECT ICNAL AREA (PIPE)
AXO=(GWICTH{J1*%2/4 ) #(C0-0,5%SIN(2.,%D0))
AX1=(GWIDTH(J)*x2/4,.)%(D1~-0.5*=SIN(2.%D1)}
DAX1=(GWIDTH(J)*%2/4,)1%(L.~COS(2.%D1}))
c
Crxxaxxxx WETTEL PERIVETER (PIPE)
WPO=GWICTH(J}*DO
WP1=GKIDTH{J}*DL
DHPI=GWICTH(J}

C
c * & % % % & # k ¥ k kX K % % k £ % Kk ¥k X &
C
C

ki fedekk HYDRAULIC RADIUS (ALL CROSS-SECTIONS)
315 IF{AXQ.LY .04} AX0=0,
IF(AX1.LT7.Ce) AX1=0.
IF(APOLELCe} WPJ=0,001
IF{(WdPl.LELOL) WPL1=0.,001
RADOQ=AXC/WPQ
RADLI=AX1/4P1
c
Crsunkasss FLOW
FLOAO=GOOR(J) = {AXO%REL ,666566T )1/ (WPO¥C) . 6H66666T)
FLUWLSGCOM U S (AXL 2L ,6506666T I/ (WPLY0, 66566606T)
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GUTT 61
GUTTY 62
SUTT 63
SUTT 64
GUTT 65
GUTT 66
SUTT 67
SUTT 68
GUTT 69
GUTY 70
GUTT 71
GUTT 72
SUTY 73
GUTT 74
GUTT 75
SUTT 76
GUTT 17
SUTT 78
SUTT 79
GUTT 80
GUTT 81
SUTT 82
SUTT 83
SUTT 84
GUTT 85
3UTT 86
GUTT 87
GUT1 88
SUTT 89
GUTT 9)
SUTT 91
GUTY 92
GUTT 23
SUTT 94
GUTT 35
SUTT 9o
GUTT 97
GUTT 91
GUTT 99
SUTT1D)
5UTT10l
GUTTL1O0Z2
GUTT193
SUTT104
5UTT105
GUTTL106
GUTT1O7
SUTT108
S5UTT109
SUTY1I10
GUTTLLL
GUTT112
GUTTLIL3
SUTTLl4
SUTTL1S
GUT111lo
GUTT117
SUTTILL®
SUTill10
SUTT12¢C



FLOW=0,.5*(FLOGWO+FLOW1)
DFLOWL=C.5%GCON(J ) *{] .666666T*IRAD1 *¥%0,66666667)%DAX]
1 ~0.6666666T*{RAD1%%] ,6666667)%0WPL)
C
Cxrametnk NEWTCN-RAPHSON CURRECTIOGN (ALL CROSS-SECTIONS)
F=DELV+CELT*(FLOW~QIN(J))-QSUR(J}
DF=DDELV+CELT*DFLOW]
C
IF(DF.GT.0,) GO TO 320
Ceansxekk JERC SLOPE
DEL=0.01
GO 10 240

Ceextkwtrds NCN-IERU SLOPE

320 DEL=DELL(J)-F/DF
Crkxtexssx CCAVERGENCE CHECK (INCIVIDUAL GUTTER)

340 IF{1.EQ.1) GO TO 360

IF{GDEPTHUJ)+DELLLT . DFULL{J)) GO TO 355
IF{IFLG.EC. 1} GO YO 390
DEL=DFULL{J)~GDEPTH{J)
IFLG=1
GO T0 3¢0
355 IFLG=0
IF(A3S(FJ.LT.0.1) GO TO 380
360 DELD(J)=CEL
HRITE(6451000) TIME,J:GDEPTH(J),DELD(J)
1000 FORMAT(* CHECK RESULTS. NOT CONVERGED IN *GUTTER%',
1l F8.0,16,2E12.5)

C
Crseatres NEW DEPTH AT END OF TIME INTERVAL
C

38C DELO(JI=CEL

GDEPTH(J)=GDEPTH(J) +DELD(J)

QSUR{J)I=C,
C
Cakidkbts AVERAGE FLOW DURING TIME INTERVAL
C
GFLOW (J)=FLOW
GO TO 4CC
c &
Cxrxskex SURCHARGE
C

390 GDEPTH{JI=DFULL(J])
GFLOW(J)=FLOWY
QSUR(SI=QSUR(II +{QIN(JI-FLOW I *DELT
GO TO 40C

391 GFLOW{JI=CIN(J}

400 CONTIAUE

[aXaXul

IF{NPRAT.LT. L) GO TO 510
INTCHT=IATCNT 41 )
IFCINTCNTLLTLINTERYE GO TC 510
INTCNT=0
DO 500 A=1,APRNT
J=IPRATIN)
500 QUTFLUINI=QIN{J)
NTIMEH=TIFE/ 3600,
TIMEM=TINE/60.-FLOAT(NYIMEH) *€0.
WRITE(G+S5G10) ANVIMEH TIMEMy {CUTFLWIN) N=1,NPRNT)
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PRINT SELECTED OUTPUT

GUTT121
GuUTT122
GUTT123
3UTT124
SUTT12S
GUTT126
GuUTTL2T
GuTTl128
SUTTL29
5UTT130
GUTT131
GUTT132
GUTI133
2UTT134
GUTT135
GUTT13s
SUTT13Y
GUTT133
SUTT139
SUTTL40
SUTT 14!
SUTT1a,
3UTT143
GUTTl44
GUTT145
GUTT145
SUTTL47
SUTT148
GUTT14G
SUTT150
GUTTLS5L
SUTT152
GUTT153
GUTT154
SUTT1SS
GUTT 156
SUTTLST
GUTT1S8
GUTT159
GUTT16D
GUTTI6L
GUTTL162
GuTIT163
SUTT1i64
FUTTY S5
GUTT! 5
GUTT167
GUTT168
GUTT 169
SUTT: 79
SUTTLIT7L
GUTTLIT2
GUTT1IT2
SUTT174
SUTTLITS



[aEaNel

c

9010 FURMAT(14+F0.2+10F10424/(10Xs10F10.2})

00 305 M=1,NOG
J=NGUT (N}
IF(QSUR(JI.GTLO) WRITE{6+9000) JsQSUR(J}GFLOWCI)

9000 FORMAT(Y GUTTER®*,{4,* SURCHARGED, SURCHARGE='F10.0,*' CUFT,FLOW="'

505

510

600

610

1F10.1,* CFS'}
CGNT INUE

WRITE INLETS TO BE SAVED

IF(NSAVE.LT.1}) GO TO 610

DO 600 N=1+NSAVE

J=1SAVE (N

GUTFLWI{NI=GIN(J)

WRITE(NCUT) TIME, (CUTFLW(N) +N=1,NSAVE)
WRITE(ATCLALY (OUTFLWIN] yN=1 4 NSAVE}
CONTINUE

RETURN
END
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surT1sl
GuTTLgZ
GuTT183
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SUTYT185
GUTT186
GUTTL187
GuUTT188
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GUTT195
GUTT196
GUTT 137
3UTT198
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SUBRQUTINE HCURVE(NTYPE, INLET)

COMMON NwoeNGeNINHISTCG, TRAINDELT sDELT2 3 NOW s NUGNSTEP, TAREA,

1 TIME,TIME2,RI,RLUSSy SUMR,SUMI, SUMDFF 4 SUMST 4 TZEROYNING

COMMUN WhFLOW(160) ;WWIDTH(160) yWAREA(160) 4WSLOPE(160)¢WN{160),
1 WSTORE(16093) ¢WLMAX (160) ¢ AdLMIN(L60) ¢yDECAY(160) yWMDEPTH{L16043),

2 WCON(160,3) ,NAMEW{160),PCINP(160)

CCMMUN GFLLW(16C) yGWIDTH{160) +GLEN(160) +GSLOPE(160),GS1(160),
L 652(160)+GN(10C)sGDEPTH(160),GCON(160) 4NPG(160}),DFULL(150),

2 NGUT(160)SUMQW(160)+PCTZER

750

760

250

CUMMUON NWTOG(1604+10) ¢ NGTOGU 160+ 10) ¢ NWTOI(10)4NGTOI(160)

CCMMCN FAIN(160910) 4NFYET(160)s NRAINyNRGAGyNHISTD,THISTO

CGMMON QSUR(16C) +DELD(1601,QIN(160)

COMMON IPRANT(16C), ISAVE(LLOi s hPRNT 3y NSAVE,UUTHLR(L60) s INTERY,

1 INTCNT

COMMON CLMMY{ 40)

COMMON HGRAPH{160) ,HT IME(160}

COMAUN X(2C1+5),Y(20!,5)4NPT(5)
COMMON/LAB/ TITLE(18),XLAB(11),YLAB(O)
LyHORIZ(20) ,VERT(T 46117

DIMENSION VER( 792} sTITL(T42)
DIMENSICN TITEL(18),0RIZ(20)

DATA TITL J4HRAIN ¢4HFALL y4H HYE y4HTUGR+4HAPH 4 4H
. GHINLE y4HT HY,4HOROG,4HRAPIH, 4H r4H
DATA TITEL /7 16%4H 14HBASL,4HN NO /

DATA ORIZ /8%4H t4HTIMEs4H IN $4HHOUR ¢ 4HS »8%4&H

DATA VER /7 4HRAIN4HFALL.4H I+ 4HN e 4HIN /44H HR,4H
le 4H RUNL4HUFF ,4H I 94HN 14H  CF 4HS 24H /
DO 750 I=1,18
TITLECT)=TITEL(T)
00 760 I=1,20
HORIZ{IVY=CRIZ(D)
RAINFALL HYETOGRAPH OR INLET HYDROGRAPH
IT=1
DO S I=1,7
J = 1+2
VERT(I,IT)=VER(I.NTYPE)}
TITLE(J} = TITL{I+NTYPE)
CONTINUE
IF(NTYPE.GT.1) GO T0O 380
NGAGP =5
TMAX=FLCAT(NSTEP)*DEL T+TZEROD
I=0
DO 350 J=1:NRGACyNGAGP
D0 300 K=1,NGAGPF
[=]+1
JF(I.GT .ANRGAG) GO TO 320
TIME=T ZERO
N=0
DO 250 L=14NHISTO
N=N+1
X{NeKI=TIFE/3I60C,
YIN,K)}=RAIN{L,I}%43200,
TIME=TIME+ -ISTOG
IFCTIMELCTLTHAX) GO TC 300
IF{AHISTC.GT.50) GO 1O 250
A=N+1
X{N,K}=TIME/3€CC,
YINsK)=RAIN(L +1)*43200.
CONTINUE
N=R+1
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HCUR
HCUR
4CUR
HCUR
HCUR
4CYR
4CUR
HCUR
HCUR
HCUR
ACR
4CUR
4CUR
HCUR
HCUR
HCUR
HCUR
HCUR
HCUR
HCUR
4CUR
ACUR
HCUR
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4CUR
HCUR
HCUR
HCuR
HCUR
HCuwr
4Cun
HCUR
HCUR
HCUR
4CUR
HCUR
HCUR
HC 1=
HCUR
ACUR
HCUR
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X{N,K)=T¥FAX/3600. 1CUR

YiiteK)=Co HCUR
300 NPTI{K)=N HCUR
K=NGAGP+1 4CUR

320 K=K-1 HCUR
CALL CURVE(XyYyNPTyK,y INLET) H1CUR
JT=J+K=-1 HCUR
WRITE(645000) (KeK=JsJdT) HCUR
9000 FORMAT(/20X,*RAINGAGE LEGEND',I844H = *,18y4H = +,1844d = *,18, 4CUR
14H = Xo1844H = ) ACUR
350 CONTINUE HCUR
RETURN HCUR

380 X{1,1)=LTINE(L) HCUR
Y{1s1)=HCRAPHI(L) HCUR
CHUUSE THE SCALE DOUWN FACTOR ACur
M=(NSTEF+SSG}/100 HCUR

1 =1 HCUR

DO 10 J = MyNSTEF M HCUR
I1=1+1 HCUR
XCLeL)=HTIMEC(T) HCUR
Y(Ly1 )=HGRAPH (1) ' 4ACUR

10 CONTINUE HCUR
48 NPT(1l)=1 HCUR
CALL CURVE(X,Y,NPT414 INLET) “CUR

RE TURN HCUR

END HCUR
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c

Creudrpbbsssssdkks SPECIFICATICN STATEMENTS

c

c

CAsxdxkex INITIALIZATICN

c

220

24C

250

260

280

SUBROUTINE HYORC

COMMON AW oNG ¢NINJHISTCG+TRAINs DELT9 DELT2+NOWsNOGeNSTEP ¢ TAREA,

1 TIME,TIME2,RI,RLOSS, SUMR4SUM1,SUMOFF,SUMST 4 TZERD,NING

COMMON WFLCOW(160) sWWIDTH(160) yWAREA(160) s WSLUPE(L160)¢HWN{160),

1 RSTORE(16093) s WLMAX (160)eWLMIN(L60)+DECAY(160)WOEPTH(16C,23),

2 WCON(1604¢3) oNAVEWL160),PCLN¥P(160)

CCMAON GFLCW(160) yGWIDTHL260) +GLENILOOI «GSLOPE(160)+GS1(160)
1 GS2(160)+sGN{160),GDEPTH(160),GCON(1601,NPGI160),DFULL(160),
2 NGUT (16C)SUMQW{L160) ,PCT2ER

COMMOt: NOTOT( 163,000

1 INTCNY
COMMUN TITLE(40)

COMMON HGRAPH{160),HTIVMZ(160)

NW=160

NG=160
NENG=1€C
NRANVL=2CO
NIN=10
INTCNT=0

DO 220 I[=1.NW
WFLUW{11=C.0
WWIDTH(I)=0.
WDEPTH(I,1)=0.
WDEPTH(I.2)=0.
WDEPTH(I,2)=0.
DO 240 I=1+NG
NPG LI} =0

GLEN{(1}=0,

00 250 J=1+NING
NGTOL (J)=C

D0 260 J=1sNIN
NRTOI(J)=0

D0 260 I=14NG
NWTOG(I,4)=0
NGTAG (1 +J0=0

DO 280 1=1.NRANVL
HGRAPH(I)=0.
HTYIME(L)=0.

DC 280 J=1,10
RAIN(I yJ)=C,
SUMR = C.0

SUM] = C.0
SUMJFF = 0.0
SUMST = C.0O

STOSLILD 13) fNWT2T{LGE  ETGI{LGLD)
COMMON RAIN(160,10) ,NKYET (160}, NRAIN,NRGAGyNHISTO,THISTO
CLMMON CSUR(160}+CELD(160),QIN(160)

COMMON IFRAT(16C)sISAVE(160)sNPRNTyNSAVEyOQUTFLW{L162)+1INTERV,
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4YDR
H4YDR
HY DR
1YDR
dYDR
HYDR
HYDR
HYDR
H4YNR
HYDR
HYDR
HYDR
HYOR

HYDR

4YDR
HYDR
4YDR
AYDR
1YDR
HYDR
HYDR
4YDR
HyYDR
HYDR
HYDR
HYDR
HYDR
AYDR
4YDR
HYDR
HYDR
HYDR
AYDR
1YDR
HYDR
HYDR
4YDR
4YDR
HYDR
HYDR
HYDR
4YDR
A YOR
HYOR
HYDR
1YDR
4YDR
4YDR
HYDR
HYDR
4YDR
1YDR
AYDR
HYDR
HYD2
HYD?.
1YDR
<4YDR
HYDR
HYDR
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Ce=rseked CALL INPUT SUBROUTINE
C
CALL RHYCRO( INLET}
TIME=TZERC
c
Crxxakskr SET UF CRDERING ARRAY
D0 220C I1=14NING
IFINCTCI(I).EQ.C) GO TO 2220
NSPOT=NG+1-I
2200 NGUT{NSPCTI=NGTQI(I)
Crxusakkx BUILD TREE STRUCTURE
2220 DO 226C 1=14NG
KSPOT=NG+1-1]
[SUB=NGLT(KSPOT)
IF(ISUB.LE.O) GO TO 2260
DO 2240 J=1.NIN
IF(RGTCG(ISUB»J).EQ.0) GU TUJ 2260
NSPOT=NSPOT-1
224C NGUT(NSPOT)=NGTOG{ISUB,J)
2260 CONTINUE
Cxsxsxxxx SHIFT TO START OF ARRAY
NSPUT=C
DO 2280 I=1¢NG
IF(NGLT(1).EQ.0) GO TC 2280
NSPUT=NSPCT+1
NGUTIASPCTI=AGUT(I)
2230 CUNTINUE
C
Cxxkskkkx CALCULATE INLET HYDROGRAPH
c
M=(NSTEP+5S}/100
I=1
HTIME(1)=TZERC/3600.
D0 440 11=1NSTEP+M
I=1+]}
DO 430 IJ=l.¥
TIME=TINME+CELT
TIME2=T IME-DELT2
HTIME(1)=TIME/3600.
c
Crrxsxkkk WATERSFHED ELEMHENTS (OVERLAND FLOW)
c

CALL WSKED
c
CAdsrwxk GUTTER ELEMENTS
c
IFINUG.EC.O0) GU TU 340
CALL GUTIER
340 CONTINLE
c
Cxkxnubkk HYDRCGRAPH COANSTRUCTION
c

Coddokxnkk WATERSHEDS CONNECTED DIRECTLY TO INLET
HGRAPH (I ) =0.
DU 360 JKk=1oNIN
IF(NWTOT(JK)}.EQ.O0) GO TO 380
NX=Nd 10T OIK)

36C HGRAPH{TY=RGRAPH{ I} ¢ WFLCW(NX)
c
CHehnkex GUITERS CONNECTED TU [ENLET
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HYDR 61
HYDR 62
4YDR 63
H4YDR 64
AYDR 65
1YDR 66
H4YDR 67
HYDR 68
HYDR 69
HYDR 70
41YOR 71
HYDR 72
HYD2 73
HYDR 74
HYDR 75
1YDR 76
HYDR 77
HYDR 78
HYDR 79
HYDK 8)
HYDR 81
4Y0R 82
HYD? 83
4YDR 84
AYDR 85
HYDR 86
4YD 87
HYDR 88
4YDR 89
4YDR 90
HYDR G}
4YDR 92
HYDR 93
4YDR 94
HYDR 95
HYDR 96
4YDR 97
HYDR S8
{YDR 90
HYDR100
HYD2101
4YDR102
HYNA1 03
HYDR10&
4YDR105
1YDR106
HYNDR1 07
HYDR108
HYDR 109
AYDRL10
HYNR111
HYDR112
HYD113
4YDR114
AYDR11S
HYDR116
4YDR117
HYDR 118
4YDR119
AYDR12D



380 IFINOG.EC.0) GO TO 420
DO 400 JK=14NING
IFINGTOI(JKI.EQ.0) GO TO 420
NX=NG IC 1 (JK)
400 HGRAPH{ I )=HGRAPR{I)+GFLOW(NX}
420 CONTINUE
C*dkkakn SUM FUR CONTINUITY CHECK
SUMUFF=SUMOFF+HGRAPH( I }#DELT
c
430 CONTINUE
440 CONTIMUE
c
Cavdxiakw CONTINUITY CHECK
DO 460 N=1,NOW
J=NAMEW(N)

SUMST=SUMST+WDEPTHIJ» 1 ) *WAREA(J I *PCIMP(JS)}/10000.%(100.~-PCTZER)
LeWDEPTH(J+2)1%(100.-PCIMP(J}}/ 100,

460 CONTINUE

ERRUR={ SUMR=SUAI~SUMOFF-SUMSII*100./SUMR
HRITE(E,9C00) SUMR,SUNMI,SUMOFF, SUMST, ERROR

9000 FORMAT('1TOTAL RAINFALL (CU FT) *4yF10.0//
1 * TOTAL INFILTRATICN (CU FT}) 'yF10.0//
2 ' TCTAL GUTTER FLOW AT INLET (CU FT} *4F10.9/7/
3 ¢ TOTAL SURFACE STGRAGE AT END UF STURM (CU FT)',F10.0/7/
4 * ERROR IN CCNTINUITY, PERCENTAGE OF RAINFALL, *',F10.5)
c
CHertsekk QUTPLY
C
CALL HCURVE{1,+INLET}
CALL hCURVE({ 2+ INLET)
RETURN
END
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4YDR121
4YDR12?2
HYD123
4YDR 124
HYDR125
4YDR12%5
HYD127
HYDR128
HYDR129
HYDR13D
1YDR1 31
HYDR132
HY®133
H4YDR134
41YDR135
4YDR136
HYDR 137
HYD138
HYDR 139
HYD14D
4YD14l
HYDR 142
4YDR] 43
HYDR 1 44
4YDR 145
4YD146
4YDR 147
4YDR143
HYDR 149
HYD15D
4¥YD151
HYDR 152



SUBRAOUTINE RHYDROCINLET) RHYD

CCMMON /TAPES/ INCNT, ICGUTCT,JIN(10),JOUT(10),NSCRAT(5) RHYD

COMMON NW NG NIMNHISTOGsTRAIN,DELT yDELT 29 NUV ¢ NUGNSTEPy TAREA, IHYD

1 TIMEsVINME2:RI+RLECSS +SUMRsSUMI » SUMOFF sSUMST +T2ERO4NING RHYD

COMMON WFLOW(LH60) yWHWIDTHI160) yWAREA(LED) o SLOPE(16D),WN{160), RHYD

1 WSTORE(16Ce3) ¢WLMAX (160} ,WLMIN(L60} ¢DECAY(160) ¢WDEPTH{16043) ¢ RHYD

2 WCON(16C,3) ¢ NAMEW(L160),PCIMP(160]) IHYD

COMMON GFLOW(160) +GWIDTH({160),GLEN{160)4GSLOPE(160)4+GS1(1601}, IHYD

1 6S2(160)+GN{160)+GDEPTH{160)GCON{160) +NPG(160),DFULL(160), RHYD

2 NGUT(16C1,SUMQR{160} 4PCTZER RHYD

COMMON AWTLG(16C410) o NGTUG(160,510) ¢ NWTUI(10) +NGTUOI{160) RHYD

COMMON RAIN{16D,10) +NHYET(160)yNRAINyNRGAGyNHISTO,THISTO RHYD

COMMOR Q3UR{106G)«CELD{LGU ) 9 QIR 100} THYD

COMMON IPRNT(160)+ISAVE(160)} s NPRNTyNSAVE:OUTFLW(160), INTERV, RHYD

1 INTCNY RHYD

2+TITLE(4C) RHYD

C RHYD

Cx%e&x GENERAL INFORMATICON JHYD

c RHYD

READ(5,1005) TITLE RHYD

1005 FORMAT(20A4) . RHYD

REAC(5+10000 INLET,NSTEP, NHR,NMNs;DELT,NRGAG HYD

14PCTLER RHYD

1000 FORMAT(215+139124F5.14+15¢F5.0) RHYD

IF(PCT ZER.EC.0.) PCYZER=25. RHYD

TZERO=2¢CC.*FLOAT{NHR )} 460 *FLIAT(NMN} THYD

WRITE(6+91010) TITLE INLETNSTEP RHYD

1010 FORMAT(1H ,20A4/+1H ,2CA4// RHYD

1e 'OINLET NUMBER®* 215/ *CNUVBER OF TIME STEPS*,I15) RHYD

WRITE(&,1041) OELT ) RHYD

WRITE(€+1043) PCTZER ' IHYD

1043 FORMAT(1F0O¢F4e14+* PERCENT OF IMPERVIOUS AREA HAS ZERQO DETENTION DIRHYD

1PTH' ) RHYD

C RHYD

Cexex RAINFALL IANTENSITY HISTOGRAM IHYD

C RHYD

READ(5+1020) NHISTO,THISTO RHYD

102C FORMAT(I5,F5.0) : RHYD
WRITE(&91C40) NHISYO, THISTO IHYD :

1040 FORMAT( *'OFOR®*,16,' RAINFALL STEPS, THE TIME INTERVAL 1IS? AHYD

1eF7.24*' FINUTES®) RHYD

TRAIN=FLCAT(NHISTO)*THISTO+TZERO/60. RHYD

D0 230 N=1¢NRGAG IHYD

REAL{5¢1030) (RAIN{IsN)9I=1NHISTO) IHYD

1C3C FORMAT(1CF5.0) RHYD

C RHYD

Chxkakkkk PRINT RAINFALL HISTORY RHYD

WRITE(G6,1C42) N{RAIN(IN)s1=1,NHISTQ) RHYD

1042 FORMAT( *OFOR RAINGAGE NUVMBER'sl4,s? RAINFALL HISTORY 1IS° RHYD

1//(10F10.2)) RHYD

1041 FORMAT(*CINTEGRATIGN TIME INTERVAL (MINUTES)+*,F8.2) RHYD

00 220 I=1,NLISTO RHYD

220 RAIN(I yN)=RAIN(I,N}/43200. IHYD

230 CONTINLE RHYD

TRAIN = TRAIN%60. RHYD

HISTOG = THISTO*60. RHYD

DELT = CELT*60. RHYD

DELT2 = CELT/2. AHYD

C AH¥D

Cx%kx WATERSHED CATA RHYD

25
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C RHYD 61

NOW=0 RHYD 62
NSToP=C i HYD 63
TAREA=C. ~ RHYD 64
WRITE(6.,10501} RHYD 65

1050 FORMAT(*1SUBAREA GUTTER WIDTH AREA PERCENT SLOPE RERHYD 66
1SISTANCE FACTOGR SURFACE STORAGE(IN} INFILTRATION RATE(IN/HR) RHYD 67

1GAGE'/ RHYD 68

2' NUMBER ©OR MANHOLE (FT) {AC) IMPERV., (FT/ZFT) IMPERV. RHYD 69

3 PERV. IMPERV, PERV. MAXIMUM ‘MINIMUM DECAY RATE NJ*)} RHYD 70

DU 34C I=1.NW RHYD 71
READ(541C60) JKoNgNGOTO oW1y W2y W3 W4 WS4 WE,WT, WS RHYD 72
19W9,4lCehil HY) 73

1060 FORMAT(215¢3F5.09TF5.34F10.5) i RHYD T4
IF{#4.EQ.0.) W4=0,03 RHYD 75
IF(W5.EQeCe) W5=0.013 RHYD 76
IF(W6.EQ4Cs) WH=0.25 RHYD 77
IF(NT.EQe0.) WT=0,062 IHYD 78
IF{WB.EQ.0.] wWB=0,184 RHYD 73
IF(W10.EQ.C.) W10=0,52 RHYD 81
IF(H11.EC.C.) W11l=0,00115 RHYD 82
IF(JK.EQ.O) JK=1 RHYD 83
IF{(N.EQ.0) GO TO 360 RHYD 84
NCH=NCW+¢1l RHYD 85
NAMEW(AOW)=N RHYD 86

Cc RHYD 87
Cxetsxs%x¥x PRINT WATERSHED DATA RHYD 88
WRITE(6+1070) NaNGUTO +W1l s W2 sW3 s W4 s K51 WO 1 WT ¢ W8 RHYD 89

LoW9 W10, W11y JK RHYD 30

LOTO FORMAT(I1S,19,F11e04F8e09F9e1y5F10.39F9.29F8.2¢F12.5,15) IHYD 91
IF(N.GT.NW) GO YO 320 RHYD 92

c . RHYD 93
Cexxxxkks TRANSFER DATA AND CONVERT UNITS RHYD 94
NHYET (N }=JK RHKYD 35
KWIDTHIN] =hl RHYD 96
WAREA(N)=n2#%43560, RHYD 97
PCIMP(A)=N3 RHYD 98
WSLUPELA )} =nhe HYD 99
WSTORE(N,L)=WT/12, RHYD10D
hSTORF(N, 2)=K8/12. RHYD10D1
WLMAXIAN}=03/43200. RHYD102
KLMIN(N)=KW10/43200. RHYD103
DECAY(N}=h1] : RHYD 104
WCONIN921)=={1.486/W5)2SQRT( W) *W1%100,./ (WAREA(NI*PC IMP(NY)) RHYD1JS
NCON(Ng21==(1.486/W6)*SQGRT(WAI*WL1 %100, /{WAREA(NI*{100.,~PCIMP{N}I) RHYD106
WSTURE(Ns3)=0. RHYD10O7
WCONINs3)=wCCN(A, 1) RHYN108
TAREA=TAREA+W2 RHYD109

Cc RHYD11D
Coruxekstx SET LP CONNECTIVITY TABLES RHYD111
IF(NGCTC.EQ.0) GO Tu 260 RHYD112
Cheksndkx GUTTER CCANECTICN RHYD113
CO 240 J=1¢NIN ) RHYD114
LF(NWTOGINCOTN +J}GTC) GO TO 240 RHYDLILS

- NwTOG(NGCTO,J)=N RHYD11l6

GJ TU 34C RHYDLL?

240 CONTIAUE THYND1L8
Cokxddkte DIRECT INLET COMNNECTIGN - RHYDL19
26C DO 280 J=1,NIN RHYD120

26



IF(NWTOI(J).GY.C) GO TC 280
NWTOI (JY¥=N
G0 TO 340
280 CONTINUE
c
Cxxkskkex ERRCR IN CATA
320 NSTOP=1
WRITE(64+1090}) JKeN,NW

1090 FURMAT(®* FOR INLET *,14,5Xs*THE ASSIGNED WATERSHED NJ',110,5X,

1* IS LARCER THAN THE ALLOWED NO',110}

34C CONTINUE

360 WRITE(6+1100)NOWyTAREA

1160 FORMATU*CTCTAL NUMBER Cr SOBCATCHNYENTS, 'y 14/
1 *OTOVAL TRIBUTARY AREA (ACRES)'4F8.2)

C

Caeiakiik GLTTER AND PIPE DATA

C
NOG=0
HRITE(6,+1110) .

111C FORMAT(®*1GUTTER GUTTER WIDTH LENGTH

1DE SLOPES MANNING OVERFLOW?®/
2 ¢ NUMBER CONNECTION (FT) (FT)
3L R N (IN)'/)

DO 480 I=1leNG
REAC(S5+2111S)JKsNsNGOTC NP 41G1+G24634G4+5G5,6646G7
1115 FORMAT({415,7F8.0)
IF(N.EC.C) GO TC 500
NGG=KCG+1
C
Chxdakkkz PRINT CUTTER/PIFE DATA
HRITE(6,1120) N,NGOTO, GleG29G3,G44G5,4G5yG7

1120 FURHAT(IS'IIZ'FIQ.I'F10.01F10.3:F9.19F6.1vFll.ivFlZ.Z)

IFINP.EC.2) WRITE(641122)

1122 FORMAT(*+ %)
IF{N.GT.NG) GO TO 440

c

Candakdk& TRANSFER DATA AND CONVERT UNITS
NPGIN) =NP
GHIDTH(N)=Gl
GLEN(N)=G2
GSLOPE(N)=G3
GS1{(N}=G4
GS2(N)=G5
GN{N)=G6
DFULL{N)=GT
IF(NP.EC2) DFULLIN)=2.,62
IF(OFULL{(N}.LE.Os) DFULLL(N}=10.
GCONINI=(1.486/CNIN)}*SQRT(GSLOPE(N))

c .

CHkxrdik¥w¥ SET LP CONNECTIVITY TABLES
IF(NGCTC.EC.C) GO TO 400

c

Coxkakixs GLTTER COUNNECTION

i DO 380 J=1l¢NIN
IFINGTCGINGCTO(J)GT. Q) GU TC 380
NGTGG (NGCTC,yJ ) =N
GO TO 4€C

38GC CUMNTINUE
C
CHiasksrx INLET CONNECTIOUN
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RHYD121
RHYDL122
RHYD123
IHYD 124
RHYD125
RHYD126
RHYD127
RHYD123
RHYD129
RHYD] 30
RHYD131
RHYD132
RHYD1 353
RHYD134
JHY135
RHYD136
RHYDL37
RHYD138
IHYD139
SI1RHYD14)
PHYD 141}
RHYD142
RHYD143
RHYD1 4&
RHYD145
RHYD146
RHYD1l47
RHYD148
IHYD149
RHYD15)
PHYD1S1
RHYDLS2
RHYD153
RHYD154
RHYDL1SS
RIHYD1SS
RHYD157
HYD158
RHYD1S9
RHYD162
RHYD161
RHYD1l62
IHYDLO63
RHYD1 64
RHYND165
RHYD155
AHYDR167
RHYD163
RHYD] 64
RHAYNITO
RHYPDL7L
RHYD172
RHYD173
RHYD1 74
RHYD175
RHYDLTS
LHYDLTT
HYD178
_HYDL1T79
RHYD18O



c
c

SO0

c
C
c

4GC DO 420 J=1.NIN
IFINGTCT (U} .GT.C) GO TO 420
NGTOE (Ji=N
60 TO 480

42C CONTINLE

sradekx ERRCR IN DATA

440 NSTOP=1
WRITE(6+1130) JK¢NyNG

1130 FORMAT(®* FOR INLET® +1545Xs*THE ASSIGNED GUTTER NO® +110+5Xs
1*IS LARGER THAN ALLOWED NO',110}

480 CUNTINUE

50C MRETE(L+2150%F NCG

CREATE DUMMY GUTTERS AS NEEDZD

DO 540 A=1,NG
IFINGTOGINs1) eEQeOAND.NGTOG(Ns 1}.EQ.0!) GU TD 540
IF(NPG(N).NE.O) GO TO 540
NPGE(N) =3
NOG=NCC+1
00 520 J=1,NING
IFINGTOI(J}CT.0) GO TO 520
NGTOI{J)=N
60 Tu 540
520 CONTINLE
54C CONTINLE
1150 FURMAT(*CTOTAL NUMBER OF GUTTERS/PIPES:'¢14)
WRITE(6,115))
1151 FURMAT(*CASTERISK (*) DENOTES CIRCULAR PIPE, DIAMETER=.WIDTH.')
6GC CUNTINUE

**%% PRINT CCANECTIVITY SUMMARY

HRITE(6,1150)

1190 FORMAT(* 1ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES'//
1 GUTTER', SX,*TRIBUTARY GUTTER/PIPC®,40X,
¢*TRIBUTARY SUBAREA®)

DO 620 J=14NG
IF(GLEN(J}.LE.O.) GO TO 620
DO 605 A=1.NIN
IFINGTCG (JyN)) 60546064605
605 CUNTINUE
6C6 N=N-1
IF{N) 607,6C7,6C8
607 HRITE(6¢1200) J
GO TO 609

6C8 WRITE(E+12C0) Jo(NGTUG(Jy 1) 21=1,N)

1200 FORMAT(/I10s5X,1015/7(1015))

609 DO 610 A=1,NIN

IF(NWTOG(JeN)) €10+6154+61C

61 C CONTINUE

615 h=N-1

IF(N) &2C1620406106

616 WRITE(6,1230) (NWTOG(Jel)sl=1,N)

1230 FUORMAT(1H+474X,1015}

620 CUNTINUE

WRITE(£,124C)

1240 FORMAY('C INLET® 46X+ * TRIBUTARY GUTTER-PIPE-MANHOLE',

132X, * TRIRUTARY SUBAREATY)
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RHYD181
RHYD182
RHYD1 83
RHYD1 8¢
RHYD18S
RHYD19%6
RHYD187
RHYD188
RHYD189
RHYD190
RHYD191
RHYD192
RHYD193
RHYD19¢4¢
RHYD195
RHYD196
RHYD197
RHYD198
RHYD199
RHYD200
RHYD201
IHYD202
RHYD233
RHYD204
RHYD 205
IHYD2I5
RHYD 227
RHYD208
RHYD209
IHYD210
RHYDZ211
RHYD212
RHYDZ213
RHYNZ214
IHYD215
RHYD2 15
RHYD217
RHYD218
QHYNZ216G
RHYI220
RHYDZ221
RHYDZ222
RHYD223
RHYD224
IHYD 225
RHYD226
RHYD227
RHYDZ228
RHYD229
RHYD2390
RHY D231
RHYDZ32
IHYN233
RHYDZ234
RHYD235
RHYD235
RHYD237
RHYD238
RHYD239
RHYD240



628
630

633

634
635

636
638

639
64C

[a X NaNel

1208

1210

66¢C

1220

1225
68C
C
O ek

00 628 N=1+NING RHYD241
IFINGTCIIN)) 628,630,628 RHYD242
CUNTINUE RHYD243
N=N-1 RiHYDZ244
IF(N) 6344£€34,633 RHYD245
WRITE(6+1200) INLET+(NGTOI(I)oI=1,MN? RHYD246
GG 10 635 RHYD 247
WRITE(€+12CCH INLET RHYD248
DO 636 A=1,NIN RHYD249
IF(NWTCTI(N)) €36,638,636 RHYD250
CONTINUE RHYD251
N=N=-1 RHYD252
IFIN) €4C€40,€39 RHYDZ253
KRITE(6,51230) (AWTOLI(1),I=1,N) RHYD254
CONTINLE RHYD 255
RHYD256
READ INFORMATION TO CONTROL RHYD?Z257
INLETS SAVED ARD PRINTED RHYDZ258
RHYD256
NTQUAL=NSCRAT(1} RHYD260
REWIND NTGQUAL RHYD261
READ(5,1205) NSAVE RHYDZ262
IF{NSAVE.LT.1) GO TO €60 RHYD263
REAC(5+12C5) (ISAVE(N)N=1,NSAVE) AHYD254
FORMAT(1€615) RHYDZ26S
WRITE(6+1210) NSAVEs( ISAVE(N) ¢+ N=1sNSAVE} RHYD266
FORMAT{  *OHYDRCGRAPHS WILL BE STURED FOR THE FOLLOWING' 4[5, RHYL267
1" POINTS*/{1CILO) ) RHYD268
NOUT=JgCUT(IoUTCT) RHYD269
REWIND NCUT RHYD270
WRITE(NOLT) TITLE RHYD271
NQUAL=C RHYD272
WRITE(NCUT) NSTEP,NSAVENQUAL DELT (TZERQ,TAREA RHYD273X
WRITE(NOUT) ( ISAVE(N)N=1,NSAVE} RHYD2T76
WRITE(NTQUAL) NSAVE, (ISAVE(N) 4N=1,NSAVE) RHYD275
CONTINUE RIYD276
READ(5,12CS) NPRNT, INTERV RHYD27T7
IF (NPRNT.LT.1) GU YO 680 RHYD278
REAC(5,12C5) (IPRNT (N} N=1,NPRNT) RHYD279
WRITE(6,1220) NPRNT, (IPRNT(N),HN=1,NPRNT) RHYD 280
FORMAT{ *1HYCROGRAPHS ARE LISTED FOR THE FOLLOWING'4I5,' PODINTS'/RHYD281
1/t TIME *,1CI10/(10X,10110})) RHYD232
WRITE(€4,1225) _]HYDZ233
FORMAT (1t ) RHYI2 84
CONTINLE RHYD 285
RHYD236
*¥¥kx EXIT IF ERROR HAS BEEN DETECTED RRYD287
IF(NSTCP,EC.1) STOP RHYD288
RETURN RHYD2RG
END RHYD290
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SUBROUT INE WSHED

THIS SUBRGUTINE COMPUTES THE INSTANTANEOUS WATER DERTH
AND FLCW RATE FOR THE WATERSHED AREAS

sxknkknkkrrsrns SPECIF ICATICN STATEMENTS

(g X aNaNeNpXel

COMMUN NWsAGsNIN)HISTCGsTRAINSDELT,DELT2 s NOWeNOGNSTEP,TAREA,

1 TIMERTIFE2,RI4RLOSS, SUMR,SUMIE, SUMOFF,SUMST,TZERQO,NING

COBMUN HWFLOW(160) ¢y WWIDTH(160) sWAREA(L60) ¢ WSLOPE(160) 1 WN(160),
1 WSTORE(160+3)eWLMAX (160) ¢ WLMIN (100} 4DECAY(160),WDEPTH{L60,3),

2 WCON{16C,3) JNAVEWL 160} ,PCINFP(160)

CCMMON GFLOW(160) sGWIDTH{160) +GLENLLGO0)9yGSLOPE(L160) ¢6S1(12601

1 GSZ2{160)+CNU16D)4GOEPTH(160)+sGCON(LO0) ¢NPGIL160),DFULL(160),
2 NGUT{16C)eSUMQN{160) +PCTLZER
COMMON NWTOG(160+10) 9 NGTOG( 1604 10) ¢NWTOI( 10} 4NGTOI(160)
COMMON RAIN{160,10) ¢NHYET(160)4s NRAIN,NRGAG,NHISTO,THISTO
CCMAON QSUR(160)+0ELDI16031+QIN(160)
COMMCN JPRAT(16C),ISAVE(160),NPRNT,NSAVE,QUTFLW(160)4INTERV,
1 INTCANTY
c
Cekxkddkx SELECT AVERAGE RAINFALL DURING TIME INTERVAL
c
IND=1e ¢(TINE2-TZEROI/HISTOG

c
CHrasxxk BEGIN MAJOR LOOP FOR WSHED
C .
DO 320 N=1,NCHW
J=ENAMEW (N)
RI=0. :
NGAG=NHYET(J)
IF(TIMEZ.LE.TRAIN) RI=RAIN(IND,NGAG)
DELR=0.
HFLOWLJ =0, :
IF(HAREA(J).EQ.0.) GO TO 320
. DO 315 K=1,3
. IF(R-21 201,205,210
201 WAR=WAREA(JI*PCIMP(J)/10000. *(100.-PCTZER)
RLOSS=C.
GG 10 220 s
205 HWAR=WAREA(J}*{100.-PCINP(.])}/100.
RLOSS=WLEIN(I)
GO t0 Zz1¢ s
. 210 HAR=WAREA(J)®PCIMP(J}/100C0.*PCTZER
RLUSS=0.
GJ TU 220
C
Cxtdkihks COMPLTE AVERAGE INFILTRATICN DURING TIME INTERVAL
c
215 EXPON=DECAY{J)=TIME2
IF(EXPCNLLT.60.) RLOSS=RLOSS+{WLMAX(S)=-HLMINIJ})/EXP(FXPON)
IF({RI=-RLCSS)*DELT+WDEPTH(J,K ]} JGT.0.)} GO TO 220
c .
Cxsxdxdn®k INFILTRATION LOSS EXCEEDS AVAILABLE WATER
RLOSS=RI+KDEPTH(J,KI/DELY
WOEPTH(J+K)=0.
WFLCO=0.
GO TO 21¢C
C
Cextkntsx CGPPUTE CHANGE IN CEPTH (NEWTON=-RAPHSUN}

30

WSHE
WSHE
WSHE
WSHE
WSHE
WSHE
WSHE
A SHE
WSHE
WSHE
WS HE
WSHE
WSHE
WSHE
A SHE
WSHE
W SHE
fSHE
W SHE
WSHE
WSHE
WSHE
A SHE
W SHF
WSHE
HWSHE
A SHE
ASHE

. WSHE

WSHE
ASHE
WSHE
W SHE
WSHE
WSHF
NSHE
WSHE
WSHE
WSHE
WSHE
W SHE
ASHE
WSHE
WSHE
W SHF
d SHE
ASHE
WSHE
WSHE
A SHE
A SHE
W SHF
W SHE
WSHE
ASHE
W SHE
W SHF
WSHE
WSHE
WSHF

—
CVBOCNHWN -

-
oo

el el
rPWN
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C . A SHE
220 IFC(RI-RLCSS)I*DELT+WDEPTH(J 4K} .LE.WSTORE(J,K}) GO TO 285 WSHE
DO 26C 1=1,11 WSHE
DO=WOEPTH (JoK)-WSTORE (JoK)+0.5*DELR WSHE
IF(D0.LT.C.} DO=0. WSHE
F=DELR~DELT*{WCCN(JyK)*DO%% 1,666666T+(RI-RLOSS) ) ASHE
DF=1.~DELT#(0.833333334WCON(J+K}*D0%%0,6666667) W SHE
DEL=DELR~F/DF WSHE
IF(l1.EC.1) GO TO 240 WSHE
IF((ABS{CEL-DELR}).LT . {ABS{0.0L*CELR))) GO TQ 280 WSHE

240 DELR=DEL WSHE
260 CONTINUE WSHE
IF(PELR LT. . CONL4HDEPTH{U,K)} GO TO 283 WSIHE
WRITE(6+1000) TIMEJoWOEPTH(J4K)4DELR WSHE

1000 FORMAT(' CHECK RESULTS. NO CONVERGENCE IN *WSHED*'F8,0,1642E12.5) HSHE
280 DCOURR=KDEPTH(J,K)+DEL ASUHE
DELR=0. W SHE

c WSHE
Cexxdxeksx AVERAGE FLOW DURING TIME INTERVAL WSHE
c WSHE
HFLO=(RI-RLOSS) *WAR~( CCURR-WOEPTH(J ¢K } ) *WAR/DELT ASHE
IF(WFLC.GT.0.) GO TO 290 WSHE

285 WFLO=0. WSHE
DCORR=WCEPTH(J¢K)+(RI-RLOSS } *DELT WSHE

c WSHE
Casxiskax TRANSFER DEFTH FOR NEXT TIME INTERVAL ASHE
C WSHE
290 WDEPTH(J+K)=DCORR WSHE
Chedxdxx SYM FCR CONTINUITY CHECK WSHE
310 SUMR=SUMR+RI*DELT#*WAR W SHE
SUMI=SUNMI+RLGSS*DELT*WAR ASHE
WFLCH( JI=WFLOW(J) +WFLO WSHE

315 CONTINUE WSHE
320 CONTINLE WSHE

c ) WSHE
RETURN - WSHE

END WS HE
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SUBROUTINE SFQUAL

COMMON /TAPES/ INCNTLIGUTCT,JIM(10} ,JOUT(10)4NSCRAT{5)
COMMON NR yNGoNIKHISTCGTRAIN,DELT s DELTZ2¢NOW NOG NSTEP , TAREA
1 TIME+TIME24RIJRLGSS s SUMReSUMI ¢ SUMOFF o SUMST yNSHEDoNING
CCMMCN KNUNM{160), INPUT(160),;ASUB(160),GUTTER(160) KLAND(160)
TATDD(160) +REMADD(160 ),
PO(16C),
RUNCFS(2,160),AVGFLO(160),
PCP{ 160) +PUPSS(160}»
CBSUM(160),CBLBS(2,160),CBINC{L60),
CBASTEULI60G s ATOT{1601) sCL160)
e SFCOLI(160) + IKOUNT{160),,CCOLI(160)Y,TCCOLI(160)
COMMON JUN(160) +RUNTMP (1603 IPCINTL160},B0D(160),5S(160)
COMMON TITLE{40)
COMMCN TECPSS(160),TCBINC(1601),TCBAST(160),TPOP(160)
DATA NQUAL/Z3/

LAE 2R IR 2R 2% N J

=szs==s====VETCALF & EDDY ENGINEERS' SURFACE QUALITY MODEL=========z=z==

*

SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQu
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU

C READ NUMBER OF SUBAREAS + TINME INTERVAL IN MINUTES, AND STARTING TIMESFQU

C

OF SICRV.

READ(CS +2CCIKTANUMeNINLTS 4DV ¢ KHOUR o KMINg NTSTEP o NPRINT
200 FORMATI(215,F5.04415])

IFPRNT=NSCRAT(3})

REWING IFPRNT

WRITE(CO69601) KYNUMyNINLTS,DT KHOUR KMIN
601 FORMAT{"INUMBER OF SUBAREASs KTNUM =, [4y /

* ¢ MUMBER OF INLETSy NINLTS =%, 14,/
* * TINE INTFRVAL (MIN), DT =%y F6.2¢ /
* * STORM START TIME (HR:MIN} =%y I3, *':¢, 12)

C READ IN DATA FOR ESTIMATING AVALLABLE B0OD AND DUST AND DIRTY

C
C
C

READ(C5,2C1) DRYCAY,CLFREC,HUPASS
201 FCRMAT (2zF10.0415)
WRITE(C6,602) DRYDAY,CLFREQ,NUPASS
602 FORMAT{*OCRYDAY ="', F10.0s 'y CLFREQ="y F10.0s *¢ NOPASS =',
IF(DRYDAY-CLFREQ) 10,10411
11 CLEAN=DRYLAY/CLFREQ
NCLEAN=CLEAN
IF(NOPASS-2) 1314415
13 IF(CLFREC.CT.15.) REFF=C.60
IF(CLFREC.LE.15.} REFF=0.70
JF{CLFREC.LE.T.} REFF=C.75
GO 70 10
IF(CLFREQ.LE.L54) REFF=0.92
IF(CLFRECJLE«T+} REFF=0,95
GO Tu 1L¢
15 REFF=0.58
1C CONYINUE

CATCHBASIN COCANTRIBUTIONS
READ CB DENSITY (AVE NU PER ACRE)y CONCENIRATIUN UF BUD IN MG/L
AND STOREC VOLUFME OF LIQUID IN GALLONS
READ{05+210) CBDEN,CBBCD,CBVGL
21C FORMAT(3F 10,0} :
WRITE{CAH,603) CEDEN, CE£BOC, CBVCL
603 FORMAT(*CAVERAGE NU. CB/ACRE, CBDEN ="'y F10.0+/
* * CB COKTERTS BCD (MG/L)}, CBBUD =%, F10.0¢ /
* * B STOREQ VOLUME (GAL), CBYOL =%, F10.0 }
IF(CBDEN.EQ.0.0) GG TO 19
POCCB=CBVCL*CHBED*Y. 3471000080,
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SFQU
SFQJ
SFQU
SFQU
SFQUJ
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQU
SFQy
S+QU
SFQU
SFQJ
SFQU
SEQu
SFQU
SFQU
SrQuy
SFQU
SiQu
SFQU
SEQU
SFQJ
SFQU
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PCOCB=LBS BCD AVAIL IN EACH CB AT START GF STORM
CB*'S ARE EXPECTED TQO HAVE A CONSTANT CONCENTRATION REGARDLESS OF
LAND USE
IF DRYCAY IS GREATER THAN .0
IF(DRYCAY.GE.1} GO YO 19
POUCB=SCRT(DRYDAY)*P00OCB
19 CONTINLE

WRITE(06,778}
778 FORMAT{ *CKNUM/INPUT/KLAND ASuB GUTTER?)
00 300 k=1,KTAUF
READ(CS+202% KNUM{K )y TRPUTIL) oKLARDIR )y ASUB(K )} ¢ GUTTERI(K)
WRITE(6+202) KNUMUKI)y INPUT( K} o KLAND (K} ASUB(K) 4 GUTTER(K)
202 FORMAT (315,2F10.2)

GUTTER EQUALS GUTTER LENGTH IM 100*'S OF FEET. DD=DUST AND DIRT

ACCUMULATICN PER DAY. FACTORS ARE FROM CHICAGD APWA STUDY.
IF(KLANC(K).EQ.1) DD =0, T*GUTTELR(K)
IF(KLANC(K).EQ.2) DD =243 *GUTTER(K)
IF{XLAND(K)}.EQ.3) DD =3.3%GUTTER(K)
IF(KLAND(K) .EQ.4) DD =4.6%GUTTER(K)
IF(KLANC(K) .EQeS) DD =1.5%GUTTER(K]}
IF(DRYCAY-CLFREC) 16416417

16 TOTDO(K )=CRYDAY*DD
GO 1O 18

GS IS A FACTOR IN A GEOMETRIC SERIES

TGS IS THE SUFM CF THIS GECMETRIC SERIES PLUS 1.0

17 T65=1.0C
£0 99 IK=1+NCLEAN
GS={1.00=-REFF)¥**]IK
T6S=TGS+GS

99 CONTIAUE
TOTOD (K} =CLFREQ*DD*TGS

DRYCAYS MUST BE ADJUSTED YO ALLOw FOR CARRYOVER FOR EARLIER STORMS

TOTDD IS AVAILABLE DUST AND DIRT AT START (F STORM IN PUUNDS

AVAILABLE BCC COMPUTATION FOLLOWS

18 IF(KLANC(K).EQ.]l) SFBOD =25,0%TOTDD(K) /1000,
IF(KLAND(K)}.EQ. 2} SFBCD =3.6*TDTDD(K) /1000,
IF(KLAND(K).EQ.3) SFBOD =7.T4TOTDD(K) /1000,
IF(KLANC(K).EQ.4) SFBLD =3,0%TUTDD(K)/1000.
IF(KLANC(K).EQ.5) SFBQD =5,0%TOTND(K})/1000.

SFBOD IS AVAILABLE SCLUABLE BOD CONTAINED IN THE DUST AND DIRT AY

THE START CF THE STORM ON THE SURFACE IN POUNDS.

PO(K)=SFECLC
REMDD(K)=TCYDD(K)
REMUDD = REMAINING DUST AND DIRT FROM PREVIOUS TIME STEP

300 CONTINUE
A=0.00044DT
B8=0.00254CT
TMINS=CT

= TIME INTERVAL IN MINUTES

TSEC=TMINS*60.0
T=THINS/60.0
CCNVER=1CCOCCC.C/(3600.0%T*62.4)
CONV2=¢€C.(*283,2

CCNV2 CONVERTS FLOW IN CFS TO FLOW IN 100ML/MIN

INPT=NSCRAT(1)
REWIND IAPT

33

SFQU 61
SFQU 62
SFQU 63
SFQJ 64
SFQU 65
SFQU 66
SFQU 67
SFQU 68
SFQY 63
SFQU 70
SFQU T1
SFQJ 72
SFQU 73
SFQU 74
SFQU 75
SFQJ 76
SFQY 77
SFQU 78
SFQY 79
SFQU 80
SFQU 81
SFQU 82
SFQJ 83
SFQU 84
SFQU 85
SFQU 86
SFQU 87
SFQY 88
SFQJ 89
SFQU 90
SFQJ 91
SFQU 92
SFQU 93
SFQU 94
SFQJ 95
SFQU 36
SFQU 97
SFQJ 98
SFQU 99
SFQJ100
SFQUIDI
SFQU102
SFQU103
SFQUlose
SFQJLO5
SFQUlso
SFQU1GY
SFQJULI3
ST QU109
SFQUL1DL
SFQU1L1l
SFQU1L12
SFQU1LL3
SFQULl%
SFQUL11S
SFQUlie
SFQULLY
SFQULle
SFQULLl?3
SFQU120



1240
1245

1250
1260

1270

779 FORMAT(*1l TIME*,SX,RUNOFF IN CFS AT SELECTED POINTS
SUSPENDED SULIDS AT SEL

78C

€ READ RUNOFF VALUES AT INCREMENTS =DT

203

READ(INPT) NCWyCIN(NIoN=1,NOW}
IF(NOWNE.NINLTS) STOP

DO 1260 M=1,NINETS

TPOP(N)=C.0

TPOPSS(N)=C.0

TCBASTIN)=0.0

TCBINC(N)=0.0

J=1

DO 1242 K=1,KTKUM

CCOLI(KI=C.0

TCCOLI(K)=0.0

IKOUNT (K} =0

IFCANCMNI-INPUT (K)11240,1250, 1240
IF (K. ECKTRUM} GO TO 1245

IF CINPUT (K+1) oNEL INPUTIK) ) J=J+1
CONTINUE

IPUINT(N]}=J

CONT ENUE

J=1

00 1270 K=1«KTNUM

JNCII=IAPUT(K)

IF(K.ECJKTAUMIGO TU 127C
TELINPUT (K41 ) NELINPUTIK) ) J=Jel
CONTINUE

TZERO=C,

TZERU=3600.*FLCAT (KHOUR) 60+ *FLOAT(KMIN)

NOUT=JCUTLICUTCT)

REWINC ACUT

TIMC=TZIERQ

READ(NGUT) TITLE

REWIND ACUT
WRITE(NCUTI(TITLE(I) ¢151,440)

WRITE(NDUT) NTSTEP,NINLTS,NQUAL,TSEC,TZERO,TAREA

WRITE (NOLT) (JNCK) +K=LoNIRLTS)
WRITE(C6:779)

* AT SELECTED POINTS
*INTS )

WRITE(064780) L{JIN{TA)¢IA=144)4KK=],3)

FORMAT(® 1,6Xs12110}

NOLb=1

NEW=2

TIMES=TZERO

KKOUNT=0

DU 444 KTSTEP=1,NTSTEP
MKOUNT=FKCUANT +1 :
IF(MKOUNT.CT.NPRINT) MKOUNT =]
TIMES=TIMES+TSEC

J=1

REAGUINPT I{RUNTNMP INY s N=1¢ NINLTS)
DO 203 N=1,NINLTS

K=IPOINTIN]

RUNCF SUNEW ¢ K]} =RUNTHP{ N}

DO 222 F=1,NINLTS

CALCULATE AVERACGE RUNOFF IN TIME INTERVAL
IF(KTSTEPLEQ.1) AVGFLO(I}=RUNCFSINEW,[}/2.0
IF(KTSTEP.CT.LIAVOFLO{ I =(RUNCFSINOLD 1 J+RUNCFS(NEW,111/2.0

[F(KTSTEPLEQ.1) ATOT(1)=0.0
POPSS(1)=C.C

34

SFQu12l
SFQJL22
SFQul2s
SFQU124
SFQUi2as
SFQU126
SFQUL27
SFQuiae
SFQUiag
SFQUL130
SFQUL31
SFQUL32
S$FQuU133
SFRU134
SFQU135
SFQU13s
SFQIL37
SFQIL38
SFQU139
SFQU140
SFQUl el
SFQU142
SFQULA3
SFQUl44
SFQU145
SFQUl 46
SFQUL47
SFQUl48
SFQU149
SFQU15)
SFQLL51
SFQJ152
SFQUL153X
SFQU154
SFQU1LS5
BODSFQUlSe

.-TED PUOSFQU157

SFQuJ158
SFQU159
SFQU169D
SFQULlsl
SFQuUl62
SFQJU163
SFQU164
SFQUl6o
SFQUl 66
SFQUL6T
SFQJ168
SFQU163
SFQU170
SFQULTL
SFRUlT2
SFQULT3
SFQUl 74
SFQUL1T5
SFQULlT7e6
SFQUITY
SFQU1L73
SFQU1T3
SFQu180



OO ™

CBASTHM(1)=0.0
RUNCFS{NCLD s I} =RUNCFS (NEW 1)
222 CONTINLE

00 333 JJ=1,KTNUM

SFCULI(JJI1=0.,0

IKOUNT(J)=TKCUNT(S)+1

oo «CONVERT RUNOFF FRGHM CFS TO INCHES/HOUR...

IF(KYSTEP.CTL1) GO TO 224

JK=JJ+1

DU 223 JKL=145

IF{ATCT(J}.EQC.0.0) ATOT(J)I=ASUB(JY)

IF(SK.CT.KTAUM} GO YO 224

IELINCSUT IR JREINPUT SIS GO TG 224

ATOT(J)=ATOT (J)+ASUB( JK)

JK=JK+1

223 CONTIKUE

224 IF(ATOT(J).GTL.0.0) GO TO 226
RUNOFF=0.0
GO0 1C 225

226 RUNOFF=AVGFLO(J)/ATOTLN

225 IFIKTSTEPLEQ.L1) C(JJ)=0.90

IF(KTSTEP.EQ.L) CRBSUM(JJ)=0.0

IF(GUTTER{JJ) .EQ.0.0) GO TO 22

ERT=EXF (=4 .6 %¥RUNUFF*T}

P=PU{JJI*ERT

IF(RUNOFF.LE.0.0) GO TQ 22

C(JIV=C(4J)-0.0025%DT

IFIC(JJ).LT.0.25) C(JJ}=0.25

POP(JJ)=PCLII)-P

D=2.60~1.25%*RUNUFF*%0,5

IF(RUNDFF.CELL140) D=1.0

E=100.C*RUNOFF

IF(E.GT.300.0)E=300,0

AVAIL=C.C57+1 .4 *RUNOFF2%x]1,1

JIF{AVAIL.GT.0.75} AVAIL=0.75

POPSS (JJI=AVAIL*REMDD(JJ) *( 1. 0-ERT)

POPSS (JJ)=ASUB (SJ ) * (A*E+B*E% D) RC(II)EREMDD(JI I ) /TOTDD( 4 J)
PUPSS(KTSTEF »JJ)=PCUNDS OF SS REMOVED DURING TIME DV
SUBSCRIPT JJ IS SUBAREA (COMMON LAND USE) FROM WHICH SOLIDS ARE
REMOVED.

F=PUOPSSLJJ)

IF(F.GE.CCIJIIFREMED(IIN) POPSS{JII)=ClIJ}I*REMDDI(JJ)

IFCKLANDL{ J)LECL 1)SFCOLE(JII=5900G0000%POPSSIIIN /DT

IF(KLANC(J) . EQ.21SFCOLI(JINI=1220000000%POPSS(JII}/DT

IF(KLANC (J) 2 EQ.3)SFCOLI(IJI=TTO000000%PUPSS(JJ)/DT

IF(KLANC(J).CE4ISFCOLI(JJI=454000000%P0OPSS{JI)/DT
SFCOLL IS TOTAL COLIFORMS IN RUNOFF IN MPN/MIN

CCULLICIII=SFCOLICII I/ (AVGFLU{J)*CONV2)

TCCOLIGJIII=TCCOLL(JII+CCOL TSI )

BODNS=0.C5%PUPSS( U1}

POP (SJ}=POP(JJ}4BCDNS
CATCHBASIH CCAKTRIBUTIUNS

IF{CBDEN.EC.0.0) GU TU 20

CBAUM=CBLCENASUE(JY)

POCB=CRNUM*PJICH

DRAIN=(RUNCFF#ASUB(JJ} #TSEC=T.48)/CBNUM
DRAIN = DRAIKAGE IN GALLONS TO EACH CATCHRASIN

CBSUMCIII=CBSUM(II) +DRALN

CBLERT=(1.C-EXP(-CBSUM(IJI/(1.57CBVOL})}

CBCENT 1S PEPCENT CF POLLUTICN RENJUVED/100.
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SFQuisl
SFQU182
SFQuls3
SFQUlse
SFQU1Ys
SFQU1l86
SFQU1L8Y
sFQJlse
SFQUl8s
SFQU190
SFQulsl
SFQU192X
SFEQU193
SFQU194
SFQU19s
SFQUl96
SFQU197
SFQU198
SFQU193
SFQU200
SFQU201
SFQU202
SFQJ293
SFQU204
SFQRJ205
SFQU226
SFQU207
SFQJ233
SFQU209
SFQU210
SFQu2l1l
SFQU212
SFQU2124
SFQU213
SFQU213a
SFQu214
SFQu215
SFQJ216
SFQu217
SFQu21s
SFQU219
SFQu220
SFQJ221
SEQU222
SFRuU223
SFQu22ea
SFQU225
SFQJ226
SFQU227
SFQuU228
SFQU229
SFQU230
SFQU231
SFQUZ3Z
SFQU233
SFQU234
SFQU23S5
SFQuUZzis
SFQU237
SFQU238



20
21

PRESENT COMPUTATIONS ASSUME CBS EFFECT ONLY BOD

22

98

505

29

23

CBLBS(NEW,JJ}=CBCENT*POCB
IF(KTSTEP.EQ.1) CBINC(JJ)=CBLBS(NEW,JJ)

IF(KTSTEP.GT. 1) CBINC(JII=CBLBSINEW,JJ)=CBLBS(NOLDsJJ)

GO 10 21
CBINC(JJ)=C.0
CONTINUE

GO 10 23

POP(JJ)=0,0

IF(KTSTEP.GY,.1) GO 7O 98
COLBSI AT 0d 0.0
POPSS(JJ)=0.0

CBINC(JJI=C.C

IFIKTSTEP.EQ.L) GO 7O 505
CBLBS (NEwyJJ)=CBLBS{NCLDyJJ)
CBSUNMI JJI=CBSUM(JJ)

GO TO 23

POP{JJ)=C.C

POPSS(JJ)=0C.0

CBINC(JJ)=0.0

CUNTINUE
CBLBS(ACLD,JJ)=CBLBS{NEW,SJ)
PO(JI) =P
REMOD(JJI=REMEC(JJ)~PCPSS{JII)
CBASTM(JJI=CBINC(JII)+PCP(IJ)
IF{JJ.EC. 1) GC TO 330
FFCINPUT(JJ=1 2 EQ.INPUT(JJI}) GO YO 332

C THIS IS A NEw INLET

332

330

332

POPSS (J)=PCPSS(JJ)
CBINC(u¥=CBINC(JJ)

POP( J)=PLF(JY)
CBASTM(J)=CBASTMI JJ)

SFCOLL (J)=SFCOLI(JI)
TCCULI(J)=TCCCGLICJII)
CCOLI(y)=CCCLI(JJ)

60 TO 33C

CONTINLE
POPSS(J)=PCPSS{J)+POPSS(JJ)
CBINC(J)=CBIKC{J)+CBINC(JJ)
POP{J)=PLP(J)+PCPLIJ)
CBASTMUJ)=CBASTM{J)+CBASTM(JJ)
SFCOLI(JI=SFCOLI(J)+SFCOLICJY)
TCCOLICJI=TCCOLICJ)+TCCOLI(JI}
CCOLI(J)=CCCLI(JI+CCOLI(JI)
CONTINUE

IF(KTSTEPLEQ.NTSTEP) KNUM{J)I=INPUT (JJ)
IF(JJ.EQ.KTNUM) GO TO 333
IFCINPUT(JIJ+L ). NELINPUT(JJ)) J=Jd+l
CUNTINLE

DO 440 J=1,NINLTS
BOOD(J)=CRASTM(J) /DT
IF(NPRINTLEQ.O) GO TO 440
IF(KTSTEF.EQ.1) GO TO 433
IFIMKOUNT.LTLAPRINTY GO TO 440

SFQU239
SFQU240
SFQU241
SFQU242
SFQU243
SFQU244
SFQU245
SFQU246
SFQU247
SFQU248
SFQU243
SFQU25)
SFQU251
SFQU252
SFQU253
SFQu256
SFQU255
SFQ 256
SFQU257
SFQU258
SFQu253
SFQU260
SFQuU261l
SFQU262
SFQU263
SFQU2é64
SFQU265
SFQU266
SFQU267
SFQuU268
SFQU263
SFQu270
SFQU2T7T!
SFQJ272
SFQU273
SFQU274
SFQU275
SFQU276
SFQU277
SFQuU27s
SFQU2T9
SFQuzao
SFQu2sl
SFQU282
SFQu283
SFQU284
SFQu2ss
SFQU286
SFEQU287
SFQu2ns
SFQu2ay
SFQU290
SFQu231
SFQuU2y2
SFQuU293
SFQU294

439 WRITECIFPRAT)IRUNCES(NEW,sJ )y AVGFLO(JS) 4POPSSLI) CBINC(U),PDP(J],COASSFQU295
*TM(J) fCCCLIL N

440

SS(J¥=pP0OPSStI) /0T

SFQU296
SFQU297

WRITECAGLTY TIMES (RUNCFSINEW,J)eJd=1,NINLTS), (BOD(J},SS(J),SFCOLI(SFQU29¢E

36



#J)9Jd=1sNINLTS? SFQu29s

00 442 J=14NINLTS SFQU30G
TPOP( NI=TPCP(I) +PCP (J) SFQu3ot
TPOPSS(J)=TPOPSS(J}+POPSSI(I) SFQU302
TCBAST (J)=TCBAST{ J) ¢CBASTM(J) SFQU303
TCBINC(J)=TCBINC{J)}+CBINC(J) SFQU304
BOD(J)=BLLCLJI*DTY SFQU305

442 SS(J)=SS{I*DT SFQU306
WRITE(€,7CS3) TIMES, (RUNCESINEW 1A} 41A=144),(BOD{IA)sIA=1,44), SFQU307
l(SS(IA),lA 1,4) SFQU308
7C93 FORMAT(*' ',F8,0+12F10.2) SFQU3J9
444 CONTINUE SFQu3lo
KSKIP=( SFQU311
LL=1 SFQJ312
KOUNT=0 SFQU313
TIPPSS=C.0 SFQU314
TTCBNC=0.0 SFQU315
TTPOP=C.C SFQU31s
TICBST=0.0 SFQJ317
1SUMDD=0.0 SFQU31ls
TSMBD=C.C SFQU319
TSUMCB=C.0 SFQU320
T80D0=0.0 SFQU321
HRITE(65614INTSTEP SFQU322

614 FORMAT(*1',10X,*TOTAL QUANTITIES TRANSFERRED TO THE SEWE2 FROM THESFQU323
* INDICATED AREAS DURING'y144' TINE STEPS'.//) SFQU324
WRITE(6,53C? SFQU325

630 FORMAT('0%4T20+* KLAND',T38,*TYPE OF LAND USE*/! #4720, '=cmen-~ Yy SFQU326
*T32+¢ - =V/t0 4 T234% 1% 4733, ' SINGLE FAMILY RSFQU327
*ESIDERTIAL®/*0%,T23,92%,T33, *MULTI-FAMILY RESIDENTIALY/ '3 ,723,3¢SFQU328
FeT33 *COMMERCIAL® /10y 723 4%4% 4T33, INDUSTRIALY/*0',T723,95¢%,T33,UNSFQIS329
*DEVELOPEC OR PARKLAND'///7) SFQU330
NRITE(bquS) SFQU331

6C5 FORMAT(' ',T89,'A M O U N T TRANSFERRED'Y/*' *,T82y'=--SFQU332
e e e e e e e e e e e e e e /0 ', T124,*AVERAGESFQU333
xt/e ‘,T‘4,‘BOD PRIGR TC STOPM, LBS. 1T83+'SUSPENDED® ¢ T1234 *COLIFORSFQJU3IG
EMP/Y P aT94 P LARND® 3 T40, *DUST B DIRT!4T52y temmmmm et e e e o SFQU335
Howemme b (TEBA4,*SCLIDS' 9+ T95+'F I VE DAY B D D'4T1254'CUNC.*/?* *,T9SFQU336
*9"USE' s T19+7AREA® 4 T26 4*GUTTER LENGTH PRIOR TO',T65,¢NON=1,T76, ' INSFQU337
¥, T84 ' (PGPSS) (CBINC) + (PCOP) = (CBASTM) (CCoLIXI*/Y *,72,'INSFQU338
*PUT (KLAAND) ACRES HUNDRED FEET STORMy LBS. SOLUBLE SOLUBLSFQJ339

*E CATCHBASIN  PCUNDS - PCUNCS POUNDS POUNDS MPN/1O0ML /¢ SFQU340

B Tttt R e e . SFQU341
R S - e - e —————————— SFQU342
¥=et /) SFQU343

DG 666 J=14NINLTS SFQU344
SUMDD = C.0 SFQU345
SUMBOD = 0.0 SFQU34s6
SUMCB = 0.0 SFQU34T
IF(NPRINT.NE.O) GO 1O 613 SFQU34s

GU TU €15 SFQU349
613 WRITE(CG,2C9) KNUM(J),NTSTEP SFQU350
209 FORMAT(*1*/10X,* TOTAL QUANTITIES REHMUVED FRUM THE AREA SERVING INPSFQU351
T NJ. 'y 139%¢%/32X+*DURING *413¢" TIME STEPS'//) SFQuU352
615 CONTIANUE SFQU353
DO 334 KL=LL,KThUM SFQJ354
KK=KL SFQU355

335 IF(KLAND(KK}.EQsl)} SFRUN=5.0*TGTDD(KK)/ 1000, SFQY356
IF(KLAND(KK} ¢ EQ. 2} SFBOCD=3.6«TOTDD{KK)} /1000, SFQU357
IF(KLANC (KK}, EQe3) SFBOD=7.7%TUTOD(KK)/1000. SFQU358
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IF(KLAAND{KK) .EQ.4) SFBOD=3.0%TOTDD(KK}/1000. SFQU359

IF(KLAND (KK} .EQ.5) SFROD=5.0%*TOTODD(KK) /1000, SFQU360
BOONS=TCIDO(KK)*0.05 SFQU361
POCB=POCCEB*CBDEN*ASUB (KK} SFQU362
SUMDD=SUMCC+TOTCD(KK} SFQU363
SUMBOUO=SUVMBCC+BCCNS+SFBOD SFQU364
SUMCB=SUNFCB+POCE SFQU365

341 CUNTINUE SFQU366
IF(KOUNT JAE.KTNUM) KOUNT=KK+1 SFQU367
IF(KK.EQ.KTNUM} GO TO 334 SFQU368
IFCINPUT(KK+L) EQ. INPUTIKK)) WRITE(6+631) INPUT(KK) 9KLAND(KK),ASUB(SFQU369
*KK) sGUTTER(KK) »TOTDD(KK} s SFEGD, BODNS,POCB SFQU3T0
L3 FORAATC 'oiSali VoV T eV 6.2 0250 0lecsioiebileldsiideir8e207629FB.29TTSFQUITL
*29F8.21} SFQU372
IFCINPLY(KK+1) o NESKNUNM(J)) GO TO 340 SFQU373

334 CONTINUE SFQU374
340 CONTINUE SFQU3TS5
LL=KCURAT SFQU37s
IF(NPRINT.EQ.O) GO TO 660 SFQU377
WRITELO06,6101 SFQU378

610 FORMAT{*0*519X, *SUSPENDED SOLIDS's6Xs*FIVE-DAY BIOCHEMICAL OXYGEN SFQU379
ADEMAND® +SXo'CCLIFCRM CCNC. "/ 'y 1Xs*TIME'»4Xe *RUNCFS*43X, *(POPSS)*SFQU380
¥92X9 ' LCCNCSS) * 43Xy *{CRINCHY 91X ' 43X " (POPI*91Xy*= (CBASTM) (CSFQu3sl
*ONBUD)Y * ¢8Rt (CCOALEINT/Y ? 412Xy 'CFST94aXy " LBS/DT* 16Xy " MG/L® ¢4 X,y 'L BS/DSFQU382

*T0 34Xy tLBE/DT® 94X s LBS/DT 96X e " MG/L s TX o *MPN/L1OOML" ) SFQU383
IHOUR=KHCUR SFQU3B4
IMIN=KMED SFQU385
REWIND JFPRNT SFQuU38es
IFIKSKIP.EQ.O0} GD TO 557 SFQuU38Y
DO 556 MF=1,KSKIP SFQu3sas
READ(IFPRNT) SKIPLeSKIP2ySKIP3:sSKIP4sSKIPS5+SKIP6+SKIPT SFQU3B9

556 CONTIAUE SFQU39C
557 CONTINUE SFQU3s1
ISKIP=NINLTS~-1 SFQU392
NLSTEP=NTSTEP/NPRINT SFQU393
DO 555 KTSTEP=1,NUSTEP SFQU394
RE&D(!FPRNT!RUhCFS(NEHvJ)yAVbFLB(J)vPOPSS(Ji|CBINC(JerOP(J!1CBASTSFQU395

*M{JCCOLIGS) SFQU396
IF(KTSTEP.EQ.NUSTEP)} GO TC 554 SFQU397
00 553 N=1,1SKI]IP SFQU398
READ(IFPRNT} SKIPL¢SKIP2ySKIP3sSKIP4sSKIPS+SKIP6SKIPT SFQU399

553 CONTINUE SFQU400
554 CONTINUE SFQU401
IF(KTSTEP.EQ.1} GO TO 303 SFQJ4D2
IMIN=IMIN4{TMINS*NPRINT) SFQU403
IF(IMIN.GE.60) THCUR=THUUR+] SFQU&404
IFUIMIN.CGE.60) IMIN=IMIN-60 S$FQuU40S
IF{1HOUR.CE.25) THOUR=1 SFQU406

303 IF(AVGFLCI{J) .6T.0.0) GO TO 301 SFQU4D7
CONBUOD=0.0 SFQU408
CUNCSS=C.C SFQU409

60 TO 302 . SFQU4l0

301 CONTINLE SFQU4l1
CONBIC=CCNVER*CBASTM{ JI/AVGFLO(J) SFQU4l2
CONCsS=CUNVER*PUPSSLJI/AVGFLOY) SFQU4l3

302 CUNTINUE SrQUals
HRITE(06,2C8) ThOUR, IMIN, RUNCFS (NEW:J),POPSS(J),CONCSS,CBINC(J),POSFQU4L5
*P{J)sCBASTHF{J) CCABOD,CCOLI (J) SFQU4le
208 FORMAT(® *4J241H:+v[2+7F10.2+1PE10.2} SFQ.Je17
IF(KTSTEF.AELNUSTEP) GC TC 555 SFQu4ls
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WRITE(06+611) TPOPSS(J)+TCBINC(JIoTPOP(J) o« TCBAST(J) SFQU419d

611 FORMAT(*C*,* PLCUNDS REMOVED®*,F10.2410Xs3F10.2) SFQU420
555 CONTINUE SFQu421l
KSKIP=KSKIP+1 SFQJa22
GO TO 665 SFQU423
660 PCNTSS=TPCPSS(J)/SUMDD*100.0 SFQU424
PCTBOD=TPCP(J)/S5UM¥BUD*100.0 SFQU425
PCNTCB=TCBIAC(J)/SUMCB*100.0 SFQJ426
TPCBUD=TCBAST({J}/(SUMCB+5UMBOD) *100.0 SFQJ427
CCOLI (JI=TCCOLI(J}/IKCUNT (S} SFQU428
SUM THE REMOVALS FOR ALL AREAS SFQU429
TIPPSS=TTPPSS+TFOPSS(J) SFQU430
TVCBNC=TICONC+TCBINS(U) SFQUa3l
TTPOP=TTPOP +TPOP( J) SFQU432
TICBST=TCBAST(J)+TTCBST SFQuU433
SUM THE CRIGINAL LOAD FOR ALL AREAS : SFQU43e
TSUMDO=TSUFDO+SUMBD SFQU435
TSMBD=TS#80+5SUMB0OD SFQU436
TSUMCB=TSUMCB+SUNMCE SFQU43?
T80D=TROC+SUMCB+SUM30D SFQuU438

HRITE(6¢612) INPUT (KK} oKLAND (KK) s ASUB{KK) ¢ GUTTER(KKY »TOTDD (KK} ¢ SFBOSFQJ439
*DyBODNS ¢ FCCBoyTPLPSS(J )4 TCEINC(J) o TPOP(J )9 TCBAST(J),CCOLI(J}+PCNTSSSFQU4L4O
#4PCNTCB,PCTBCD,TPCBOD SFQU44l

612 FORMAT(® *oIS5¢ITeTL79F8e24T259F11.2yT394F1l102,T7524F8.2+T62,FB.2,TTISFUGG2
%2,FB84241824F9.2,4792,FB.2,T102,F8.2,T112,F8.2,T122,1PE9.2/" *+,T782, SFQU443

¥0PFBalse® T'sFTals® T "oFTele!' T 'eFT.10* %2 /) SFQJs4s
665 CONTIANUE . SFQU&as
666 CONTINLE SFQU4as
777 CONTINLE SFQU4aT
IF(NPRINT.GT.0)} GG TO 888 : SFQU448
FIND THE TCTAL REMUVALS FOR ALL AREASs IN PERCENT SFQJ449
TPCTSS=TTFFSS/TSUNMDO*100.0 SFQU450
TPCTBO=TTPCP/TSMBD%100.0 SFQU4S!
TPCTCB=YTCBNC/TSUMCB*100.0 SFQJ&52
TPTB0D=TICBST/TBOD*100.0 S$F QU453
NEXDAY = O SFQJ454
ENDTINM=(FLCAT (KHOURY + (FLOAT(KMIN) }/60.) +(DT*FLOAT(NTSTEP) } /60, SFQU4SS
[F{ENDTIVM.CE.25) NEXDAY=NEXDAY+1 SFQU456
IF(ENCTIM.GE.25) ENDTIN=ENDTIM-24 SFAJ4DT
IF(ENDTIM.GE.25) NEXDAY=NEXDAY+1 SFQ458
IF(ENDTIM.GE. 25) ENDTIM=ENDTIM-24 SFQJ&459
WRITE(E,E16INTSTEP, TTPPSS,TTCBNC,,TTPOP, TTCBST,ENDTI M, NEXDAY,TPCTSSSFQU460
*,TPCTCE,TPCTIBD,TPTBCD SFQUsbl
616 FORMAT(* *.° - e e e SFQJ462
e e Bt hnhatndeldede ey SFQU463

S e /%0 y5Xs *TUTAL TRANSFERRED FROM ALL INLEY AREAS DURINSFQJ464

G V4013, TIMESTEPS® ¢ T82¢F9.e2:T92,FB842+T1I02+F8.2,T1125FB8.,24/" *¢5XS5TQU4ES
*VENDING AT "3F4.14" HRS.y *4I14s* DAY(S) LATER' T824F8.1,' E'FT7.1,5FQUsasE

BT CaFTely® T "9FTely" X *4//77) SFQJabT
888 CONTINLE SFQU45s8
WRITE(C64+211) SFQJ4ng

211 FORMAT(1HL} SFQU4TO
RETURN SFQUaTlL

END SFQJat2
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c

SUBROUTINE TRANS

CHssnsexsknrrss UNIVERSITY OF FLORIDA TRANSPORT MODEL#*¥axskkxddkkbirhikk

c

CkaxixxkSPECIFICATION STATEMENTS

c

C
c

DIMENSION QI(160)+Q0(160)+SURGEL(L160)+SURGEZ2(160) 4WELLL(160),
1 WELL2(160),PUMF(160) ,G(400),C01(1601,Q02(160),0UTIN(10,+5),

2 0UT(10+5),0UTTAP(S5,451)

COMMON /TAPES/ INCNT, ICUTCT,JIN(10},JOUT{10),NSCRAT(5)
CCHMMON/DRWF/ CVDWF(T) s0VBODI(T7),0OVSS{T)+HVOWF( 24),HVBOD(24),

1 HVSS(24) +HVCOLI(24) KTNUMy KDAY +KHOUR s KMINS
COMMON/TABLES/KEEPTH{25) yXLASS(25!, PSINAXK{LS ) ALITMAX(LS ),

1 NN(25) ¢ MM{25) tANURM({ 15,511, QNORM{15+451)

2 ONORM{15,51),AFACT {15} ,RFACT(15])

COMMON/NAMES/ NAME(425) yGNO,YES,BLANK -

COMMUN A(160¢2+2) +Q(160¢292) » CPOLL{16042+2¢3)s QMAX(150},
CFULL(160), AFULL(160), DXDT(160),CL(160), SLOPE(160),
DIST(160)s GEOM1(160)y ROUGH(160)y NUE(160)y NUE(1604+3)
INUE(160+3)s NTYPE(L60}s JR(160), NKLASS, NE, NDT, EPSIL,
TIME, DT,y My KFULLs Ny NOS, NPOLL, NPRINT, ITER,
COWF{160)y IOLD(160)e PL(160)y RNOFF(160)s QINFIL(160),
WOWF(160,3), PLUTO(160,3), IR{160), P2(160}, NIN(1000),
P5(160),P6(160),PTL160) +SCF{160),BARREL {160},
TITLE(40)e NPE(20)s NYN{20), NORDER(T70), GEOM2(160),
GECM31160) 4 P4(160),5CO0UR(160)y KSTORE(160)

CCMMUN  BLDINU{ 29150)¢SSIN{ 2+150)+80D0UT +SSOUT +COLIN(2+1501),

ODyPND WN -

ATERM{ 2411)+A020T2( 2,11)4+8DEPTH( 2,11),8BSTORL 2,11),C0LOUT,
DUMSTR(11) ,OUMDEP(11), .
KTSTEP+VOLIN{ 25150),VOLOUT( 2+150) s STORSCUMIN( 2)CUMOUT( 210,
SBAO( 2),5SS{ 2).5CoOL{ 2},
ISTHMOECL 23 +ISTTYP( 2),ISTOUT( 2},
QPUMPL 2}+DSTART( 21},0ST0P( 2),
DTON( 2} ,STORMX( 2) DTPUMP( 2),DTMORE( 2),STORF( 2)s APLAN{ 2),
CLANDC 2)¢CSTOR( 2) +CPS( 2)+CTOTAL( 2)+CPCUYD( 2) +CPACRE( 2)y
LPyJP,LPREV( 2),LABEL,DETENT(L50),FRAC(150},0UT1(10,203)
EQUIVALENCE (CO(1) +Q(1+292)3),(QT{11+¢Q(141,2))
EQUIVALENCE (PUMP(11,DIST(1))+(SURGEL{L)PLCL})(SURGE2(L),P2(1))
EQUIVALENCE (QOL(1},QMAX(L)), (CO2(1),QFULL(L}))
EQUIVALENCE (WELLI(1)+SLOPE(L1)) ¢+ (WELL2(1)ROUGH(1)}
DIMENSICM JUN(S)
DIMENSICN FLODEP(150)

LI SR BE N BE B 3K KR K

CxenexekxREAD [ATA CESCRIBING USER SUPPLIED CONDUITS, LF ANY,

c

READ(S5+SOLINKLASS KPRINT

NKLAS=NKLASS +12

IF (NKLASS.LE.0) GO TO 41

READ (5,903) ((NAME(J,I)9J=1+4)y1=13,NKLAS)
READ (5,¢C1) (NN(I),1=13,NKLAS)

REAC (5+901) (MM{I),1=13,NKLAS}

READ (5,5C0) (ALFMAX(1},T7=13,KKLAS)

READ (5,4900) (PSIMAX(I}oI=134AKLAS)

READ (5,900) (AFACT{1)s1=13,NKLAS)

READ (5,SCC) (RFACT(I)1=13,NKLAS)

READ PARAMENTERS FOR CEPTH—AREA RELATIONSHIPS,
DO 18 [=13,AKLAS

KOEPTH(I) = 2

43

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN
TRAM
TRAN
TRAN
TRAN 10
TRAN 11
TRAN 12
TRAN 13
TRAN 14
TRAN 15
TRAN 156
TRAN 17
TRAN 18
TRAN 19
TRAN 27
TRAN 21
TRAN 22
TRAN 23
TRAN 24
TRAN 25
TRAN 26
TRAN 27X

VO ~NOW L WN -

QINST CCUSTLCINSTL( 2),QBUSTL( 2),STORL( 2}1,Q0UTO( 2),STORD( 2),TRAN 28
NSTUR ¢ KSTCRGIPRINT( 2)IPOL{ 2),IFLOOD( 2)+1COST( 2),DEPMAX( 2),TRAN 29

TRAN 32X
TRAN 31
TRAN 32
TRAN 33X
TRAN 34
TRAN 35
TRAN 36
TRAN 37
TRAN 38X
TRAN 39
TRAN 49
TRAN 41
TRAN 42
TRAN 43
KINSTEMP
TRAN 44
TRAN 45
TRAN 46
TRAN 47
TRAN 48
TRAN 49
TRAN 593
TRAN 51
TRAN 52
TRAN 53
TRAN 56
TRAN 55
TRAN 56
TRAN 57
TRAN 58
TRAN 53



C

CxuxkkkkkWRITE CATA DESCRIBING DIFFERENT TYPES OF SEWER ELEMENTS(IF

C

AN CENOO000 [aNaNel OO0

NNN = NN(I)

READ (5,900) (DNORMA{I ¢+J)¢J=14NNN)

KNN = ANAM+]

IfF (NNM.GT.51) GO YO 18

CO 17 J=NNN¢51
17 DNORM(I4J1=0.0
18 CONTINUE

TRAN 60
TRAN 61
TRAN 62
TRAN 63
TRAN 64
TRAN 65
TRAMN 66

READ PARAFETERS AND PERFORM INITEIALIZING CALCULATIONS ON Q-A CURVETRAN 67
D0 40 I=134MKLAS

KLASS(I) = 2

CONDUIT WITH TABULAR C-A RELATIONSHIP

HMM = MM(I}

UDALEFrRA=1 07T LEAT (MMM=~1}
READ(5,S0C) (SNORM(TI 9J ) s J=1 4y MMM)

ANORM{ 1+11=0.0
DO 33 J=24¢MM

33 ANURM(I+J}=ANORM(I9J—1)+DALPHA

MMM = PFFed

IF (MMM.GT.51) GO YO 40

D0 39 J=MMMs51

ANORM{1 ¢4} = O
36 QNURMLI,4)=0.0
40 CONTINLE

DESIRELD)
41 CUNTINUE

-0

IF(KPRINTLAELL1) GC YO 45

WRITE (6,S70)
00 43 I=1.15
FMM = FK(T]}

IF (MROTDILLTLNNILE) MMKR = NN(I)

43 HRITE (64571} Lo (NAME(Js1),J=1,4),ALFMAXIT},PSIMAX(I),AFACTI(TL),
1 RFACTUI) JKDEPTHCI) KLASS{T )y (J ¢ANDRM{T+J)sQNURMIT+J)+sONIRMIT sJ)

2 J=14MMM)
WRITE (649721
WRITE(EeC13)

(ToKDEPTHEI) ¢KLASSUI) s (NAME({KsI) 9sK=114141=16+25)

*xkxkeskxREAC IN DATA FCR EACH SEWER SYSTEM

READ IMN TITLE FGR CATA.

45 REAC(5,9C3) (TITLEU1}+I=1,20)

READ IN EXECUTION DATA.

READ (5¢501) ANEsNDToNINPUTeNNYNoNNPE sNUUTS ¢ NPRINT ¢ NPGLL 9yNITER

NE

NDT
NINPUT
NNVYN
KAPE

NCUTS

MFRIAT

TOTAL NUMBER OF ELEMENTS

NUMBER OF TIME STEPS

NUMBER GF INPUT ELEMENTS

NUMBEP OF ELEMERTS FUR WHICH INFLUW
PRINTOUT 1S DESIRED

NUMBER OF ELEMENTS FOR WHICH OQUTFLOW
PRINTOUT IS DESIRED

NUMBER OF ELEMENTS OR WHICH QUTFLOW
HYDRCGRAPHS AND POLLUTCGRAPHS ARE TU BE
PROVIDED ON TAPE FOR INTERFACING

0O NC TRACINC MESSAGES GENERATED

1 TRACING MESSAGES ARL GENERATED IH ROUUTE

44

TRAN 68
TRAN 69
TRAN 70
TRAN 71
TRAN T2
TRAN 73
TRAN 74
TRAN 75
TRAN T6
TRAN 77
TRAN 78
TRAN 79
TRAN 80
TRAN 81
TRAN 82
TRAN 83
TRAN 84
TRAN 85
TRAN 86
TRAN 87
TRAN 88
TRAN 89
TRAN 90
TRAN 91
TRAN 92
TRAN 93
TRAN S&
TRAN 95
TRAN 96
TRAN 97
TRAN 98
TRAN 99
TRANL1 0O
TRAN1O1
TRAN1D2
TRAN10O3
TRANL104
TRANL 05
TRAN10O6
TRAN1O7
TRAN1OB
TRAN109
TRAN110
TRAN111
TRAN11Z
TRAN113
TRAN1lG
TRAN11S
TRANLl6
TRANLLY
TRAN1LS8
TRANL19O



OO0 O00 O AOOOOO0 s Xz Xalale]

(sl alal

2 TRACING MESSAGES ARE GENERATED IN ROUTE AND TRAN] 20

TRANS TRAN]121

NPOLL = NUMBER Of POLLUTANTS TO BE ROUTED TRAN122

NTER = NUMBER OF ITERATIONS IN ROUTING SCHEME TRAN123

TRAN124

READ(5,S00)IDT, EPSIL,DWCAYS TRANI25
TRAN126

Y = LENGTH OF TIME STEP IN SECONDS TRAN27

EPSIL = COUNVERGENCE CRITERIA IN ROUTING TRAN] 28

DKDAYS = NUMBER OF DRY WEATHER DAYS PRIOR TO STORM TRAN123

TRANL3ZO

ASSIGN CEFAULT VALUES TRAN1 131
IF(NITERLLE.O) NITER=4 TRANL32
IF (EPSIL.LE.0.0) EPSIL = 0.0001 TRAN133
TRAN 134

READ(5,9C1) NCNTRL,NINFIL NFILTH,JPRINT,JPLOT ' TRANI 35
TRAN136

NCNTRL = 1 IF INPUT INFCRMATION IS ON TAPE TRAN137

0 IF INPUT INFORMATION IS NOT ON TAPE TRrAN]I3S

MNFIL = 1 IF INFILTRATIGN ROUTINE IS TO BE CALLED TRAN139

O IF INFITRATION ROUTINE 'IS NOT TO BE CALLED TRAN1 40

NFILTH = 1 1IF DRY WEATHER FLUW RUUTINE IS TU BE CALLED TRAN141

0 IF DRY WEATHER FLOW ROUTINE IS NOT TO BE CALLEDTRANI42

JPRINT = 1 IF PRINVING ROUTINE IS 70O BE CALLED : TRAN143

O IF PRINTING ROUTINE IS NOT TO BE CALLED TRAN144

JPLOT = 1 IF PLOTTING ROUTINE IS TO BE CALLED FROM WITHINTRANLAS

C IF PLOTTING RUUTINE NUT CALLED FROM WITHIN "~ TRAN146

TRAN147

READ IN ELEMENT DATA AND INITIALIZE VARIABLES. TRAN148
"~ TRAN149

I1=1 TRANLSD
KSTOR = 0 TRAN1S51
NSTOR = 0 TRAN152
ICaST(1)=0 TRANL152A
ICOST(2})=0 TRAN1528
DO 47 K=1,NE TRAN153

READ(S 9SG0 2INOE(KY y (NUE(KJ) 9J=143) 4 NTYPE(K)} +DIST(K)yGEOML (K}, SLOPETRAN154

1(K) s ROUGH (K » GEOM2 (K ) +BARREL (K) +GEOM3 (K TRAN15S
TRAN156
ASSIGN DEFAULT VALUES TRANLST
_ \ TRAN158
IF(BARREL(K).LT.1.0) BARREL(K}=1.0 TRAN159
IF(GEOML(K) oLE.G.0) GECML(K}=0.0 TRAN160
IF (NTYPE(K).LE.15.AND.SLOPE(K).LE.0.0) SLOPE(K)=0.1 TRANL61X
IF(ROUGH(K) .LE.0.0  AND.NTYPE(K).LE.15) RUUGH(K)=0,0130 TRAKL62
ASSUME MANFOLE IF TYPE NOT SPECIFIED TRAN163X
IF(NTYPE(KI.LE.O) NTYPE(K)I=16 TRAN164X
TRAN1GS
KSTCRE(K) = 0 TRAN166
IF(NTYPE(K) .NE. 19) GO TO 54 TRANL 7
KSTOR = KSTOR ¢ 1 TRAN168
KSTCRE(K}) = KSTOR TRANLG?
NSTOR = KSTGR TRANLTD
54 CONTINUE TRANLT1
QFULLIK) = 0.0 TRANL T2
QMAX(K}=0.0 TRAN173
AFULL(K)=0.0 TRAN] 74
NNEED = NCE(K) TRANL 75
47 NININNEECH = K TRANITO
TRANLT?

45



CHsxssxexREAD DATA FOR STORAGE ELEMENTS

c
IF (NSTOUR .GT. 2} GO TG0 9000
IF (NSTOR .GT. C} CALL TSTRDT
c
CH#x454xxSCQUENCE ELEMENT DATA
C
WRITECE,S03) (TITLE(I),1=1,20)
.~ CALL stcep
C .

Caxe2s¥%CALCULATE CCASTANTS AND FLOW PARAMETERS FOR EACH ELEMENT
C

CALL FiRST
c
CedkrrtxxRITE DESCRIPTICN COF RUN AND SEWER SYSTEM
c :

WRITE (&64903) (TITLE(1),1I=1,20)

WRETE (6 ¢S15INEJNDT DT

HRITE (64916}

DO 48 I=1,MhE

NT = NTYFE(I)

48 WRITE (64920) NOE(IDshTs(NAME(JoNT) J=194)4SLOPE(CT),DIST(IY,

LROUGH{ I ) +GEOMLUT) +GEONM2( 1Yo GECM3I(I )9y BARREL(I)AFULLUT)QFULLIT),

2QMAX{ 1} +SCFLT)
- WRITE(€5513) EPSILJNITER

C ;
Cokk vk INJTIAL IZATION
c
NEE=NE+1
0O 50 Kk=1,AEE
- TOLD(K)=1

QINFIL(K)=0.0
QOWF{K1=0.0
SCOURIK)=C, 0
IR(K)I=NINPUT+1
DO 50 L=1,NPOLL
WOWF (K¢l }=0,0

49 PLUTC(K,L)=0.0
D0 50 I=1,2
D0 50 [I=1¢2
CPOLL(K,1,1E,L)=0.0
“AlKeII+1)=0.0

50 Q{Kellel1)=C.0
CO(NE*1)}=C.C
QI (NE#1)=0.0
NTYPE(KE+L)=16
NPOLS=NPCLL+1
KDAY=]
KHOUR=1
KMINS=C
TIHME=0.0
RNUFF(AINPUT+1050.0
0O 31 i=1.NPOLL
PLUTO(NINPUT#1,1)=0.0

- 51 CPOLL (NLE+1e¢242491)=0.0
DO 52 I=1,7
OVDAF(1)1=1.0
-ovaentii=1.0

52 DVSSiIN=1.0
00 53 I=l+24

46

TRANLTS
TRAN1TS
TRAN18D
TRAN181
TRAN182
TRAN183
TRANL1B4
TRAN18S
TRAN18B6
TRAN1 BT
TRANLBS
TRAN189
TRAN1GO
TRAN191
TRAN192
TRAN193
TRAN134
TRAN19S
TRAN196
TRAN197
TRAN198
TRAN133
TRAN200
TRAN201
TRANZ202
TRANZ2O3
TRANZ2DO &
TRAN20S
TRAN206
TRAN2G7
TRANZ29DB
TRANZDI
TRANZ]1O
TRANZ11
TRANZLZ2
TRANZ213
TRANZ14
TRAN21S
TRAN216
TRANZL17
TRANZL1S
TRAN219
TRANZ220
TRAN221
TRANZ22
TRANZ223
TRANZ22%
TRANZ225
TRAN226
TRANZ227
TRANZ28
TRANZ229
TRANZ3)D
TRAN231
TRANZ232
TRANZ233
TRAN234
TRANZ35
TRAN236
TRANZ237



HVOWF (L )=1.0 TRAN2338
HVBUD(E)=1.0 TRANZ239

53 HVSStii=1.0 TRAN240

c TRAN241
Caer2axexINTERFACING MECHANISM FOR QUANTITY AND QUALITY OF RUNDFF TRAN242
c TRANZ243
INCNT=INCAT+]1 TRAN24%&
IOUTCT=10UTCT+1 TRANZ245
NTRIN=JIN(INCNT)} TRAN246
NTROUT=JOLT(ICUTCT) TRANZ247

C BYPASS TAPE CPERATIONS IF DESIRED TRAN248
IF(NCNTRL.NE.1) GO TO 59 TRAN249

C TRAN25D
Coex2ke®xREALC FEACING INFORMATION ON INPUT TAPE TRANZ251
c TRAN252
REWINC MTRIN TRAN253
READINTRIN)(TITLE(I),1=1,40) TRAN254
READINTRIN} NDUMLNINPUT¢APOLLyNDUM2,TZEROTAREA TRANZS5X

c TRANZ56
c READ ELEMENT NOS. AT WHICH HYDROGRAPHS AND PULLUTUOGRAPHS ARE TRANZ57
c ENTEREC. THIS MUST ALSOC BE THE ORDER IN WHICH HYDROGRAPH AND TRANZSR
c POLLUTOGRAPH ORDINATES APPEAR AT EACH TIME STEP, TRANZS59
c TRANZ260
READCATRIN) (NORDER(1),I=1,NINPUT) TRANZ61

c TRANZ262
Crexnkbxn]RITE FEACING INFORMATION CN OUTPUT TAPE TRANZ263
c TRANZ64
59 CONTINLE TRANZ26S
REWIND NTRCUT TRANZ265A
WRITE(NTRCUTI(TITLE(I)+1=1440) TRAN266
WRITE (NTROUT) NDT NOUTS NPOLLsDToTZERD,TAREA TRAN26TX

c TRAN263
CxetasewxREAD ELEMENT NUMBERS FOR WHICH QUTPUT IS TD BE PROVIDED ON TAPETRAN269
C TRAN2T7D
REAC(S5+SCLICINCI) =] ,NOUTS) TRAN2Z2T1
WRITE(6+917) (UN(CL)eI=1oNCUTS) TRAN272

HRITE (NTROUT I (SN(N) ¢N=14NCUTS) TRANZT3

c TRANZ2T4
00 o0 I=1,NINPUT TRAN2TS
NNEED=NKORDER(T) TRAN276
NNEED=NIN(NNEED) TRAN2T7

60 JIR({NNEED)= 1 TRANZ278

C TRANZTS
CHxr#xexxPERFORM SCRATCH TAPE OPERATIONS TRANZ28D
C TRANZB1
c READ IN ELEMENT NUMBERS FOR WHICH INPUT POLLUTOGRAPHS AND TRANZ282
c HYDROGRAFHS TO BE STORED AT ALL TIME STEPS. TRAN283
c TRAN284
READ(S5+9CLI(NYN{I)eI=1¢NNYN) TRANZ85

C TRANZ286
c READ IN ELEMENT NUMBERS FCR WHICH OUTPUT POLLUTOGRAPHS AND TRANZBT
c HYDROGRAPHS TQ BE STORED AT ALL TIME STEPS, TRAN28S
c TRANZ289
REAC(S ¢SCLIINPE{I)»I=14NNPE) TRAN29D

C TRAN291
CukxrtxaaSTORE PRINT INFCOCRMATIGN UN SCRATCH TAPES TRANZ292
C TRANZI3
D0 62 I11=1+2 TRANZ2 94
NTX=NSCRAT(IIL? TRAN295
REWIND NTX TRAN296
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IF(111.GT.1) GO TO 61 TRAN297
WRITE(ATX) ADV oANYNoNPCLL NNPE, DT, JPRINT,JPLOT TRAN29E
WRITECATX) (AYN(I)1=1,NNYN) TRANZ299

GO TO €2 TRAN30O

61 WRITE(NTX) NOT JANPESNPCLL,NNPE DTy JPRINT o JPLOT TRAN301
NRITE(NTX) (NPE(I)sI=1sNNPE) TRAN3DJ2

62 CONTIMNUE TRAN303

C TRAN30¢
Coxxaxrkx DET ERMINE AVERAGE DAILY DWF AND INFILTRATION TRAN305
c TRAN306
C DATA IS READ FRCM BOTH OF THESE SUROUTINES TRAN3O7
IF(NINFILJEG.L) CALL INFIL TRAN30OB

C TRAN309
IF(NFILTF.EQ.1) CALL FILTH TRAN310D

c TRAN311
CH*n#uxx%INITIALIZE FLOWSs AREASs CONCENTRATIONS AND DEPOSITION TRAN312
c TRAN313
N=20 TRAN314

CALL OKLOAE(DWDAYS) TRAN315

c TRAN316
CALL INMNITAL TRAN317

C TRAN31S8
CrexkexseBEGIN MAIN LOGPS OF PRGGRAM TRAN319
CresxaxxsxQYTER LOOP ON TIME, INKER LOOP ON ELEMENT NUMBER TRAN32D
C TRAN321
00 200 AN=14NCT TRAN322

c UPDATE TIME OV CAY TRAN323
TIME=TIME+DY TRAN324
KHINS=KFINS+INT(DT)/60 TRAN325
IF(KEINS«GT. 00} KHUOUR=KKOUR +1 TRAN326
IF{RMINS.GT,6C) KIAINS=KHINS~60 TRAN327
IF(KHOURMGT .24} KDAY=KEAY¢] TRAN328
IF(KHOUR.CT.24} KHOUR=1 TRAN329
IF(KDAY.GT.7) KDAY=1 TRAN33D

o TRAN331
CH¥xaxx&READ INPUT TAPE AT EACH TIMESTEP TRAN332
c TRAN333
IF(NCNTRL.NE.L) GO TO 63 TRAN334

c READ INPLT HYDRUGRAPH AND POLLUTCGRAPH ORDINATES AT EACH TIME STYEPTRAN33S
C TRAN33S
READINTRIN} DTIN(RNGFF(I)+I=1,NENPUT) ({PLUTO([4d)sJ=1,NPULL), TRAN33T
LI=1,NINPUT) TRAN338

c TRAN339
63 CUNTINUE TRAN340

C TRAN3&1
Cxx%¥¥x*xCONVERT INFLCW POLLUTOGRAPHS TO LBS/SEC OR MPN/SEC FTRAN342
c TRAN343
00 68 ND=1,hIAPUT TRAN3 44

DO 68 NI=1.nPLLL TRAN345

68 PLUTO(NCeNJ}=PLUTO(ND NI} /60, TRAN3&S

c TRAN3&T
CodaackenBEGIN IAMNER LUOP UN ELEMENT NUMBER TRAN24B
C TRAN349
DO 150 I=1¢NE TRAK350

c M=CURPRENT ELEMENT NUMBER» {IKTERNAL NUMBER} . TRAN3S51
M=JRU1) TRAN352

C TRAN3S53
C STORE LAPUY FYDROGRAPKS AND POLLUTOGRAPHS FOR DESIRED ELEMENTS TRAN3SG
C TRAN2S5S
DO 70 J=1+NRYN TRAN350
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c

69

81
70
71

IF(NOE (M)-NYN{J)) T70,69,70

NNEED=IR (M)

QUTIN(Jel) = RNCFF{NNEED]

00 81 JJ=2,NPOLS

CONVERT IANLET POLLUTOGRAPH TO LBS/MIN OR MPN/MIN FOR PRINT ONLY
GUTIN(JyJJ)I= PLUTOINNEED,JJ-11 * 60.

60 TC 71

CONTINLE

INPUT=H

c
Crex25x+%CORRECT DWF FOR TEMPORAL VARIATIGNS

AN

c

CORRECT SEWAGE FOR DAILY VARIATION

WOWF( INPUTe1) IS B O D IN LBS/SEC
WOWF{INPLT,2) IS SS IN LBS/SEC
WOWF{INPLT93) IS COLIFCRM IN MPN/SEC
COWF=QCWF{INFUT ) *DVDWF (KCAY}
WOWF1=WCWF{INPUT,1)*¥DVBOC (KDAY) *DVDWF(KDAY }
HOWF2=WECRECINPUT ¢ 21 *DVSS(KDAY) *DVOWF (KDAY }
WDWF3=WOWF (INPUT 431 %1 ,0*DVOWF(KCAY)
CORRECT SEWAGE FOR HOURLY VARIATION
DUMY1=CCwF¥hVDWF (KHOUR}
DUMY2=wDnFI*HVBCO(KHOUR) *HVEWF ( KHUUR)
DUMY3=WChF2*EVSS(KHOUR) *HVOWF (KHOUR)
DUMYS=WDWF3*HVCOLT (KHCUR) *HVDWF (KHOUR )

CaesxnkrktSUM UPSTREAM FLOWS

c

c

79

TOTAL=0. 0

DO 80 J=143

NNEEC=TNUE(M,J)

NTU = NTYPE(NNEED)

IF (NTULLE.,1T7.0R.,NTU.GE.23) GO TO 79
HERE IF LPSTREAM ELEMENT IS OF FLOW DIVIDER TYPE.
L = GECFM3{NNEED)

QQ = QCZ(NNEED)

IF (NOE(M).EQ.L) QQ = QOL{NNEEDI}
TOTAL = TOTAL+QC

60 YO 80

TOTAL = TCTAL+QO(NNEED)

80 CONTINUE

CHeransrxSURCHARGE RGUT INE

c

OO

90

KFULL=2

NT = NTYPE(M)

K = KLASS(NT)

GO TA (9G:90,110)+K

IF ELEMENT IS A CONDUIT4CHECK FCR SURCHARGING.

QI (M) = TOTAL/BARREL (M}

QI {MI=CI(M)+QINFILIM)

IF(QI(M).LE.QMAX{M))} GO TO 95

STORE SURCHARGE IN UPSTREEM ELEMENT.

SURCHARGING CONDUIT IS ASSUMED TO HAVE MANHOLE AV UPSTREAM END.
ASSUME ELEMENT WILL FLOW FULL AY UPSTREAM END.
QFULL (M) = PLUM)&SQRT(SLOPE (1))

NNEED=INLF(Ms1)

SURGE2(ANMEED) = (CI(MI-QFULL (M} )=DT=BARREL (M)
WRITE (6+9€0) TIME,N/NOE (M) ;SURGE2(NNEED} ¢ NUE (Mo 1)
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TRAN3S7
TRAN3S5E
TRAN359
TRAN3S60
TRAN361
TRAN362Z
TRAN363
TRAN364
TRAN36S
TRAN366
TRAN367
TRAN3AE
TRAN369
TRAN3TO
TRAN3T)
TRAN3T2
TRAN373
TRAN3T74
TRAN3TS
TRAN3T6
TRAN3T7
TRAN378
TRAN3TS
TRAN38D
TRAN381
TRAN3R 2
TRAN383
TRAN3 84
TRAN3BS
TRAN386
TRAN3BT
TRAN3BS
TRAN3B?I
TRAN390
TRAN391
TRAN39?2
TRAN393
TRAN3I4
TRAN39S
TRAN33b6
TRAMN397
TRAN338
TRAN393
TRANGOO
TRAN4D]
TRAN4 D2
TRANGD3
TRANGDG
TRAN4QS
TRANGOS
TRAN&GDT
TRAN4OTA
TRANGDS
TRAN&DQ
TRANALO
TRAN411
TRAN&12
TPAN4L3
TRANGLA
TRANALS



QLIM)=CFULL (M)
KFULL= 1
ITER = O
G0 TO 115
C NO LUAGER UPSTREAM SURCHARGE.
95 NNEED=IANUE(M,1)
SURGE2(NNEEDI=0.0

ITER=NITER

60 1O 115
c
CreiksrxkaSUr INFLCWS TO NON-CONDUITS.
c

110 NNEEZO -+ [R(H)
QLIM)=TCTAL&RNCFF{NNEED) +SURGE2 (M}/DT+DUMY1
IF(QI{F}LT0.0) QI(M)=0.0

ITER = ©
c
CHareaxk3%ROUTE FLOW THROUGH ELEMENT
c

115 CALL RCUTEINITER)
IF{NT.EQ.1S) GO TO 116
ITER = ITER+]
IFUITER.GT.ANITER) GO TO 115
C
CoekkeekEMULTIPLY FLCh BY NUMBER (OF BARRELS
C
116 QI(M} = CI{M)*BARREL(¥)
QUIM) = CLIM)=BARREL (M)
IF (NT.EC.19) GO TO 6600
IF(M.NE.115) GO TC 1010
RATIO=A(Me242}/AFULL( M)
FLODEP{NI=DEPTH(RATIO I *GECML( M}
C1010 CONTINUE
c

[« X2k e}

Chodxr®*ROLTE QUALITY PARAMETERS THROUGH ELEMENT

C
CALL CUAL(DUMY2,DUMY3,0.0,0UNY5)
C :
Cxn k2% 2STORE CESIRED GUTFLOWS TO BE GENERATED ONTO OUTPUT TAPE
C

66CC DO 6666 J=1:NOUTS
IFINOE(¥)=UN(J)) 6666,6610,66€6
6610 QUTTAP(J+1)=QC(¥}
DO 6620 JJ=2.NPOLS

C CONVERY PCLLUTGGRAPHS TO LBS/MIN OR MPN/MIN FOR INTERFACING
662C QUTTAPLI+JJI=CPOLLIK2+2¢JJ-1) * QO(M}%50.
GO TG 117
6666 CUNTINLE
C
CHexa22exSTORE DESIRED CUTFLCWS TO BE GENERATED ON SCRATCH TAPE
C FUR PRINTING PURPOSES
C

117 DO 124 J=1+NNPE :
IFINOE(MI-NPE(J}}1244120,:124
120 0UIid,1) = QU(M}
DU 113 JJ=2.NPULS
c COMVERT CUTYFLOW POLLUTOGRAPH TO LBS/MIN OR MPN/MIN FOR PRINT
118 QUTL3d) = CPCIL{Me2,4250d=1) % QUINM) * 60.
GO T 2% :
124 CONTINLE

50

TRANG1S
TRANG17
TRAN418
TRAN419
TRAN420
TRAN421
TRAN422
TRAN&423
TRANG26
TRANG2S
TRAN426
TRAN42T
TRAN428
TRANA29
TRANA30
TRANG3]
TRANSG32
TRAN433
TRAN43G
TRANG3S5
TRAN436
TRANG3T
TRAN438
TRANG3Q
TRAN44O
TRANG4]
TRANG 42
TRAN443
TRANG GG
KINGTEMP
KINGTEMP
KINSTEMP
KINGTEMP
TRAN445
TRAN&L4G
TRAN&44GT
TRANA44E
TRANG4D
TRAN4S5D
TRANGS]
TRAN452
TRAN453
TRANG S
TRANGSS
TRAN4SE
TRANGST
TRANGSB
TRANGSS
TRAN%6D
TRANGG]
TRANG 62
TRANAG3
TRAM&GOLA
TRANGGE
TRANGGE
TRANGGT
TRANGHR
TRAN4OHY
TRANATO
TRANGT1



o TRANGT2
Cresuxex*REPLACE VALUES AT OLD TIME STEP BY VALUES AT NEW ONE TRAN4T2
c TRAN4T4
125 A{Mylo1)=8(¥,1,42) TRAN4TS
A(H 2,1)=A0M,2,2) TRAN4T6

DO 126 IP=1,NPOLL TRANGTT
CPOLL(Ms1,1,IP)=CPOLL (My142,41P) TRANGT78

126 CPOLL(¥M 42214 IP)=CPULL(Me24241P) TRAN4T79
C(Myle10=Q(My1,2)/BARREL (M) TRAN48D

150 QIM,2,11=2Q(M,242)/BARREL(M) TRAN4SY

c TRAV482
Crexaxks«STORE DESIREC INPUT HYDROGRAPHS AND POLLUTOGRAPHS ON SCRATZH  TRAN4S3
c TAPL . TRAN4BG
NTX=NSCRAT{(L) TRANGBS

DO 140 I=14NNYN TRANGB6

140 WRITE(ANTX) (OUTIN(L,J)sJ=1,NPOLS) TRANGBT

c TRAN488
CamnkkaktSTORE CESIREC CUTPUT HYRC :RAPHS AND POLLUTOGRAPHS ON SCRATCH  TRAN&4S9
c TAPE, TRAN490
NTX=NSCRAT(2) TRAN4IL

PG 155 I=1,NNPE TRAN492

155 WRITE(NTX) (OUT(I,4J),4J=1,NPOLS) TRANG93

c TRAN494
Crxask et xGENERATE QUTPUT TAPE TO BE USED BY INTERFACING MODEL TRAN4GS
c TRAN49S
TIMX=TIME+TZERC TRAN496T
WRITE(NTROLT) TIMXy (CUTTAP(Jr1) +J=1sNUUTS) o ((OUTTAP(J9KK)KK=2 4 NPTRANGITT

¥0LS) ¢ J=1,NOUTS) TRAN498

c TRAN499
IF(NPRINT.LY,.2) GU TO 200 TRANSCO

WRITE (64580) TRANSO1

WRITE (645S8L) TIMEL(QFULL(J) +J=14NE) TRAN502

200 CUNTINUE TRANS03

c TRANSO&
CH*xxukkxPRINT FINAL SOLIDS DEPOSITIUN TRANSOS
c TRANSO6
WRITE (6,940) TRANSOT
WRITE(€4S42) TRANSOS

D0 333 I=1,NE TRANS0Q9
M=JR(1) TRANS10
NT=NTYPE (M) TRANS11
IF(KLASSINT).GY.2) GO TO 333 TRANS12
HRITE(£+544) NUE(M), SCCURI(M) TRANS13

333 CONTINUE TRANSL14
C THE FOLLOWING WRITE STATEMENTS ARE TO WRITE THE FLOW DEPTH FOR KINGTEMP
C ELEMENT 115 OF KINGMAN LAKE AREA, CINGTE%P
c WRITE (06,1000 KIN5TEMP
C1000 FURMAT(*1',*DEPTH UF FLCW FOR ELEMENT 115 {DUWNSTREAM) FOR EACH TIKINGTEYP
o *MESTEPS//* ¢, +STEP 1 2 3 4 5  KINGTEMP
c % 6 7 8 9 100//7) KINGTEMP
o WRITE(C69 1001} (FLODEP{I)I=1,NDT) CINGTEUP
C1001 FORMAT(® %,10F10.1) KINZTEMP
¢ WRETE{CE,41CC2) K INGTEMP
C1002 FORMAT(*1") KINGTEMP
c TRANS515
CH¥a5&2%PRINT FEADINGS TRANS 16
C TRANSL7
WRITE(EeSCI (TETLE(TL) 21=1,420) TRANS1S8
WRITE(699101T IME(DT TRANS519
WRITT(69925) (NGRDER(I): I=1,HINPUT) TRANS20
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c TRAN521

CxkdaxexxPRINT TOTAL HYDROGRAPHS AND POLLUTOGRAPHS FDR DESIRED ELEMENTS TRANS22
C TRANS23
IF(JPRINT.NE. L} GO TO 170 TRANS24

CALL PRINT TRANS2S

c TRANS26
170 CONTIANUE TRAN527

c TRANS28
CALL TSTCSY TRANS29

G0 TO 9999 TRANS3D

C- - ~ERROR MESSAGES—-—- - e e . e TRANS31
9000 WRITE(64690) NSTOR TRANS32
630 FURYMAT(F0 %&%x jpE NUMBER GIF STURAGE UNITSy NSTUR =%y I5, TRANS33

* *y MUST NOT EXCEED 2%} TRANS34

9999 RETURN TRAN53S
C TRANG3S
CHekhddk % FOR¥AT STATEMENTS TRANS37
c TRANS3E
900 FORMAT(8F10.5) TRANS39
§01 FORMAT(1&15) TRANS40
902 FORMAT(S51447F8.3} TRANS41
903 FORMAT(2044]} TRANSG2
SLC FORMAT (* TOTAL SIMULATION TIME='FT7.14* SECONDS. TIME STEP='Fb6.1s TRAN543

1 * SECGNES.') TRANDS&44

911 FORMAT(® EXTERNAL'/* ELEMENT TIME STEP'/' NUMBER *y3X+10(1614X1) TRANSSS
912 FORMAT (/16:4Xy10F10434/+(1CXs10F10.3)} TRANSGS
913 FORMAT {///* EPSILON='FB8.6,5X,*NO. OF ITERATIONS IN RDUTING ROUTITRANSAT
INE =%,15) TRANS48

915 FORMAT(T10,'NUMBER OF ELEMENYS=%,15,/T10, 'NUMBER OF TIME INT=', TRANS43
1I5/715X,*T1+E INTERVAL='FT7.1,*' SECONDS.') TRANS50

916 FORMAT (COCLEMENT PARAMETERS'/Y EXT. TYPE DESCRIPTION'TX,'SLOPE TRANSS1
1 DISTANCE MANNING GEOML GEOM2 GEOM3  NUMBER AFULL QFULL TRANSS2

2 QMAX SUPER-CRITICAL'/* ELE.'24Xs'{FT/FT} {LFT) ROUSHNESTRANSS53
35 (FT) (FT) (FTY OFf (SQ.FT)  (CFS) (CFS) FLOW WHETRANSS4
4N LESS®/®% NUMJ'TAX P E2RRELS'27X,*THAN 95% FULL?*) TRANSS5
917 FORMAT (*CHYDRUGGRAPHS AND POLLUTCGRAPHS PRUVIDED TO SUBSEQUENT PROTRANS56
1GRANS FCR ThE FCLLOWING ELEMENTS:*/(1015}) TRANSS7
92C FORMAT (215,3X 44A4,FB.5,F9.2:F0.4,FF3.342FT.3+F6.113F9.345X: A4} TRANSSS8
921 FORMATU(//42X+"SELECTED INLET HYDROGRAPHS = CFS') TRANSSHQ
922 FORMAT(//43X,*SELECVED INLET POLLUTOGRAPHS -~ LBS/DT ') TRANSS)
923 FURNATL/ /42Xy * SELECTED UUTFLOW HYDRCGRAPHS = CFS') TRANSG61
924 FORMAT(//42Xe *SELECTED DUTFLOW POLLUTAGRAPHS —~ LBS/DT ) TRANSG6Z
925 FORMAT(//Y INFLOW POLLUTUGRAPHS AND HYDRGGRAPHS AT THE FOLLOWING TRANDSG63
LEXTERNAL ELEMENT NUMBERS:*/(20151)) TRANS64
G26 FORMAT (//40X,*OVERFLCKWS FROM OVERFLOW STRUCTURES® ) TRANSS6S
940 FURMAT(%1',30X,*BED OF SULIDS IN SEWSER AT END OF STORM'///) TRANS66
942 FORMATE® 31X, *ELEMENTY,20X,'SOLIDS IN®,/ 32X, *NUMBER?®,23X,'BOYTTOTRANSET
M2/ ,62Xe0(LBSY /17 TRANS568
944 FORMAT{' '+30X+]6420X+FL0.5}) TRANS69
Q50 FORMAT(L6FS5.2) TRANSTO
955 FURMAT(*C*y4O0X e *PCLLUTANT*+15) TRANSTL

960 FORMAT (*OTIME='FT7,0y* SECUNDSy TIME SYTEP='15,%. ELEMENT'I4,"' SURCTRANST2Z
IHARGING. SURCHARGE UF*,Fll.24s *CU. FT. STURFD AT UPSTREFAM ELEMENT®TRANST3

2 14} TRANST4
97¢ FORMAT (*ONTYPE ODESCRIPTIUN ALFMAX  PSIMAX AFACT RFAZT KTRAN575
IDEPTH  KLASS IRDEX ANJRHM QNURM DNORM ') TRANS TS
971 FORMAT (144X e486,FTade3FBoGy 15,179 [89FB.342FF.5:/(6TXy1B,FB.3, TRANSTT
1 2FG.5)) . TRANSTB
972 FORMAT ('O NOK-CONDUEYSY//?F NTYPE KODEPTH KLASS DESCRIPTION'ITRANSTI
973 FUORMAT(IC® 4164 1Te [8v4aXa4A4) TRANSB0
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980 FORMAT (! TIME QFULLS FROM ELEMENT 1 TO NE.*) TRANSSB1

981 FORMAT (F9.0,415F8.2/(9Xs15F8.2)) TRANS582X
983 FORMAT(/ /743X, " SELECTD VELOCITIES ~ FT./SEC.') TRANS83
END TRANSB4
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FUNCTICN DEPTH(ALPHA)

DEPY

COMPUTES NCRMALIZED DEPTH IN CONDUIT GIVEN NORMALIZED AREA, ALPHA.DEPT

DIMENSICN QI(160),C0(160)
COMMON/TABLES/KDEPTH( 25} o KLASS(25) s PSIMAX(15) s ALFMAX(15),
NN(25) ¢ MM{25) y ANOFRM{15,51 ), QNORM( 15,51},
DNORM{15:5L) ¢ AFACT{15) 4RFACT(15)

COMMON A(1604242) 2Q(160¢292) s+ CPOLL{16042+2+3)y QMAX{150),
QFULL(160), AFULL(160), DXDT(160)+C1(160)y SLUPE(160)+
CISTL160)y GEOMLI 160}y ROUGH{160)s NOE(160)s NUE(L604+3}),
INVE(L160,3) 9 NTYPE(L160), JR{LH0), NKLASS, NE, NDT, EPSIL,
TIFMEs DTy My KFULLe Ny NOSs NPULLy NPRINTy ITER,
CCWF(160), IOLLC(160}s P1l(160}), RNOFF{160}, QINFIL(160),
HCWF{160,3), FLULYOC{16G,3), IR1(160), P2(160)s NIN(1000),
PSL1601) +P6(160)PT(16C)SCF{160),BARREL(160),

TITLE(40) s NPE(20)s NYN(2C)s NORDER{(70}, GEOM2(1601),
GECM3(16C) + P&(160) ,SCOUR(160)y KSTORE(160)
CCMMON BCDIN( 24150)4SSIN( 2,150),B0D0UT,SSOUT,COLIN(2,150),

~N -

ATERML 2,11),A02DT2( 2,11),BDEPTH( 2,11),BSTOR( 2,11),C0LOUT,
DUMSTR(11) +DUMDEP(LL),
KTSTEPVCLIN( 2,150},VOLOUT( 2,150),STOR,CUMIN( 2},CUMOUT{ 2),
$8OC( 2),5SSU 2),SCCLL 2},
ISTMOC( 23, ISTTYP( 2).ISTOUT( 2),
QPUMP( 2),DSTARTI( 2),DSTOP( 2},
DTONC 21y STORMX{ 2) +DTPUMP( 2) +DTMORE( 21,STURF{ 2}y APLAN( 2],
CLANCC 2)4CSTCRC 2),CPSU 2),CTOTALL 2),CPCUYD( 2),CPACRE( 21,
LPyJPSLPREVIL 2)LABEL,DETENT(150),FRAC(150)+0UT1(10,200)
EQUIVALENCE {(QO(1),Q(1¢2:23)+(Q1(1)+Q(Lels2))
IF(ALPHA.EQ.0.0) GO TO 80
NT = NTYPE(M)
KDEPTH(NT) 1 FOR CONDUIT WITH A FUNCT IONAL D-A RELATIONSHIP.
KDEPTH(INT) 2 FOR CONDUIT WITH A TABULAR D~A RELATIONSHIP.
KDEPTH(NT) = 3 FOR ELEMENT CTHER THAN CONDUIT,
IF {KDEPTH(NT).EQ.2) GO TO 50
IF (NT.EC.2) GO TO 8O
IF (NT.EC.10) GO TO 100
IF (NT.EC.11) GC TO 110
IF (NT.EQ.12) GO TO 120
ROUTINE FCR TABULAR D-A CURVE.
LINEAR INTRPCLATION BETWEEN TABULAR PUINTS IS USED.
ODALPHA = ANORM{AV +2)-ANORM(NT,1)
1 = ALPHA/CALPHA+1.0
DEPTH = CNORM(NT 1) ¢(ALPHA-ANCRMINT+I))/DALPHA% (DNORMINTyI¢1)-
1 ONORM(NT.1))
RETURN
IN RECTANGULAR CONDUIT, NORMALIZED DEPTH EQUALS NORMALIZED AREA.
DEPTH = ALPHA
RETURN
FUNCTICNAL FCRM FDR MODIFIED BASKET-HANDULE.
AA = ALPHA®AFULL (M4}
IF (AA.GTL.CEGCM3(M)} GC TO 105
DEPTH = AA/GEGM2(M)}/ (GEAQML{M)+GEOM2(M)/2.0])
RETURN
ALF = (AA-GECHM3(MI+P5({M)/2.0)/P5(M)
1 = ALF/C.C2¢1.C
DD = CNORM{1ly 11 ¢lALF-ANTRM{1+1)1/70.02% (DNORM{1¢I+1)-DNURM{1,+1)}
DEPTH = C(CC-0SI*GECM2(MILGEGMLUM) )/ (GEOMLIM) +GEOMZ2(H)/2.0)
RETURN '
FUNCT ICNAL FCRM FOR RECTANGUL AR, TRIANGULAR BOTTOM.

n
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JEPT
DEOY
DEPT
OEPT
DEPY
DEPT
DEPT
JEPT
DEPT
DEPTY
DEPT
DEPT
JEPT
DEPTY
DEPT

QINSTQOUSTSQINSTLL 2),COUSTL( 2),,STURL( 2)4QUUTO{ 2)+STURO( 2),DEPT
NSTOReKSTOR IPRINT( 2)+IPOL( 21 1FLOODC 2)41COSTL 214 DEPMAX( 2),DEPT

JEPY
DEPT
DEPT
DEPT
DEPY
DEPT
DEPT
DEPY
JEPTY
DEPT
JEPT
DEPT
DEPT
DEPT
DEPT
JEPT
DEPT
DEPT
DEPT
DEPT
JEPT
DEPT
DEPT
DEPT
DEPT
JEPT
DEPT
DEPT
DEPT
DEPT
JEPT
DEPT
DEPT
DEPTY
DEPT
DEPT
DEPT
DEPT
DEPT
DEPT
DEPT
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110

125

AA = ALPHA®AFULL (M) ‘ DEPT

AB = GECM3(M)*GECM2(M1/2.0 DEPY
IF (AA-AB) 111,113,115 DEPT
DEPTH = GEOM3{M)/GEOM1(M)*=SQRT(AA/AB) DEPT
RETURN DEPT
DEPTH = CECM3(M)/GECML (M) DEPT
RETURN DEPT
DEPTH = (GECM3(K)I+{AA-AB}/GEOM2{M)) /GEOML(M]) DEPT
RETURN DEPT
FUNCYT ICNAL FORM FOR RECTANGULAR, ROUND BOTTOM. DEPT
AA = ALPHARAFULL(M) DEPT
IF (AA.GT.P&(F)) GO TO 125 DEPT
ALF = ALV RARAT UL (M (O 15155 05%GELL 3 (e #GEGH3 M) JEPT
I = ALF/0.02+1.0 DEPT
DEPTH = DACFM(l oI+ (DNCRM(1e I¢1}=DNURM(141))/0.02%(ALF-ANIRM(1,1))DEPT
DEPTH = CEPTH*2,0%GEUM3(4)/(P2IM)I*DISTLH)) DEPT
RETURN DEPT
DD = P2(¥)*PIST(M)I~GECML (M) DEPY
DEPTH = (CL+#{AA~-P&6(M)}/GECM2IMY)/Z(P2(M)=DIST(M)} DEPT
RETURN JEPT
END DEPT
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c

c
C

C

N -

FUNCTICN DPSI{ALPHA)

FINDS DERIVATIVE OF FUNCTIONAL Q=A CURVE GIVEN A/AFULL (ALPHA),
C*****NOTEs¢ FOR NT=2410s11912y SUB PSI MUST HAVE BEEN CALLED PRIOR TU

DPSl.

THIS WILL ALWAYS BE THE CASE If DPSI IS CALLED ONLY FROM NEWTON.
COMMUN /PSIDPS/ AAsAB+DlsD2+AAACATH4ALF IR
COMMON/TABLES/KDEPTH({25),KLASS(25) 4PSIMAX{15) sALFMAX (15},

NN(25) e MM(25) 9 ANORM(15951) » QNORM(15,451),
DNORM{ 15451 ), AFACT{15),RFACT(15)

COMMON A(160,242) +Q(160,2,2) » CPOLL(16052,253), QMAX(150),

OO~NOUNLUWN -

CFULL{160)y AFULL(160)y DXDT(16014C1(160)y SLUPE(160),
DIST(160})y GEOM1{160)y ROUGH(160}, NOE(160), NUL{160,3},

TNUECY1EC,2): NIYPE(Y460), JR(1503, IKLASSy NEr NDT, EPSIL,

YIVEy DT, My KFULLy Ny NOS, NPOLL, NPRINT, ITER,
QCWF(160), IOLD{160), P1(160}, RNOGFF(160)s QINFIL{160),
WOWF{ 160431y PLUTO(160¢3)y IR(160),y P2(160)y NIN{1000},
P5(1601,P6(160),PT7(1L6C)+SCF(160),BARREL {160},
TITLE(%0), NPE(20) s NYN(20), NURDER(70), GEUM2{16D),
CECM3(16C) 4 P4(160),SCOUR(LE0), KSTORE(160)

COMMON BODING 2,4150)+SSIN( 2,150),B0D3UT,SSOUT,COLIN(2+150),
QINSTeCOLSTLQINSTLC 2} +QOUSTL( 2)¢STORL{ 2) 4QUUTO( 21,STOROC 2)

LI 2R 20 B O B 2% W 3 N

30

35
40

45

NSTOR¢KSTOR. IPRINT( 2)4IPOLU 214 IFLOODL 2),ICOSTL 2),DEPMAXI
ATERMU Z2+1101+A02DT2( 2+11) +BDEPTH{ 2,11)¢+BSTCR{ 2411} 4COLOUT,
DUMSTR{11),CUMDEP(LL),
KTSTEP,VOLINU 2,150),VOLOUT( 2,150} +STORyCUMIN{ 2}+CUMIUT( 2)
SBODC 2)¢SSS{ 2)+SCOLC 21
ISTHCCL 2),ISTTYP( 2),ISTOUTL 2),
QPUMPL 2) ,DSTART( 2),0STOP( 2},
DTON( 21,STORKX( 2),DTPUMP( 2),OTMORE( 2} .STORF{ 2),APLAN( 2)
CLANCC 2),CSTOR( 2} ,CPS{ 21,CTOTAL{ 2),CPCUYD( 2),CPACRE( 2),
LPsJP+LPREV( Z) oLABEL+DETENT(150) +FRAC(150} 4OUTL(10,20D!

NT = NTYFE(M)

IF(NT.EC.2) GC TO 30

IF (NT.EC.10)} GC TO 100

IF (NT.EC.11) GC TO 110

IF (NT.EC.12) GO TO 120

INCLUDE TABULAR DPSI CALC. IN CASE DPSI IS CALLED BY KLASS=2

CONDUIT.

MMM = MPF(AT)

CALPHA = ANORMINT42)=ANORM(NT,1)

1 = ALPHA/CALPHA+1.0

IF (1.EC.MMM) I=[-1

DPST = (QMGRM{NTI+1}-CNORM{NT 1)}/ (ANURMINT» T¢1)~ANURM{NT 11}

RETURN

SPECIAL FUNCTIORAL FORM FOR RECTANGULAR CONDUITS.

CONTINUE

IF{ALPHA.LE.0.0) GO TO 45

IF (ALPHAL.GTLALFMAX(NT)) GO TO 35

If (ALPRA.LT.0.C001} GO TO 40

DPS1 = CATH#*(Po(M)*ALPHA/AAA+L.66666T)

RETURN

DPST = (1e0=P4(V)}/(1.0-ALFMAX(NT))

RE TURN

If (ALPHA.LE.1.CE-30) GO TQ 45

DPSI = 1,66666T*[ALPHEXPT{M))*%0,6666667

RETURN

CPSI = 1.CE~30

RE TURN

FUNCY TCNAL FORH FGR MODIFIED BASKET-HANDLE.

100 IF {(ALPHA.EC.0.0) GU TU 45
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DPSI
DPSI
DPSI
DPSI
DPSI
oesSlI
neslt
DPS1
DPSI1
OPSI
nPSI
DPS1
DPS1
DPS1
IPsSI
OPS1
DPSI
DPS1I
DPSI
npsSI
DPSI
2PSI
0PS |
DPSI
npPSlI
DPSI
3PSI
DPSI
DPS1
oPSsI
oPsSl1
IPSI
DPS1
DesI
DPSl
DPSI
JIPSI
DPSI
DPS1
apPst
DPSi
NPSI
DPS1
oPSI
DPSI
DPSI
opPSi
DPSI
DPSI1
DPSI
pPSi
oPSi
opsSt
DPSI
J2PSI
PSSt
BLAY
nPSI
OPSI
opPsI
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103
105

110

120

125

1F (AA.

GT1.GEOM3(M)) GO TO 105

IF (ALF.LT.0.00C1) GO 10O 103
OPSI = CATH¥(-14333333%R*ALF/AAA+]1.66666T)*AFULL(M)/GEOM3 (M)

RETURN
oPSI =
RETURN
pPsSI =
RETURN

PEIM) XL L66666T*(ALF*PT(M) )%%0,666666T*AFULL (M) /GEIM3 (M)

(PSI(ALPHA+0.0005)~PSI{ALPHA~0.0005))/0.01

FUNCT ICNAL FCRM FOR RECTANGULAR, TRIANGULAR BOTYOM,
IF (ALPHA.EQ.0.0}) GO TO 45

IF (AA.

oPsSY =

KeTURR

GT.AB) GU TO 115
PT(M)*1,233333%ALPHA**0,3333333

IF (ALPHALGT,ALFMAXINT)) GO TO 35

DPSI=CATH#(—0, 6666667 *ALPHA/ AAAX(2.0*GEOME (M) -GEUM3 (M) ) +1.666667)

RETURN

FUNCTICNAL FORM FDR RECTANGULAR, ROUND BOTTOM.
IF (ALPHAL.EQ.0.0} GO TO 45

IF (AA.

DPSI =
RETURN

€T.F6{M})) GO TO 125
(CNCRM( 1,141 3~-CNORM(1+1))/0.02%P7(M)

IF (ALPHALGT.ALFMAXINT)) GO TO 35
DPSI = CATH*{1.666667-1.333333%AFULL{M}/GECGM2(M)/D2)

RETURN
END
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NPSI
DPSI
DPSI
DPSI
DPSI
DPS 1
DPSI
DPS1
DPS1
DPSI
nesl
2PSI
DPS1
DPS1
opsSY
pPSt
JPSI
DPSI
DpSI
DPSI
DPS1
IPSI
OPSI
opPsSlt
OPSI
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SUBROLTINE CWLOAD(DWDAYS)

THIS SUBROUTINE SETS UP INITIAL CONDITIONS OF SEDIMENTATION

BASED UPCN °*DWCAYS®' CF DRY WEATHER FLOW PRIOR TO THE STORM

DIMENSICA QI(160)4Q0(160),Q01(160),Q02(160)

CCMMCN/DEWF/ CVCWFE(7) +CVBOD(7),DVSS{T7) HVDWF{ 243 ,HVBOD {24},

HVYSS{24) 4HVCOLI (24 ) « KTNUMsKDAY y KHCURyKMINS

COMMON/TABLES/KLEPTH{25)+KLASS(25) 4 PSIMAX (15) JALFMAX(15),

NA{25) s MM{25) 4 ANORM(15,51),QNORM( 15,51},
DNORM({1S5,+51)+AFACT(15)RFACT(15)

CCMMOUN A(16042492) ,Q0160+2+2) 4 CPOLLE160+2+293) QMAX(160),
QFULL(160),y AFULL{160)y DXDT{1601,C1(160)y SLOPE(160D),
CIST{160), GEOML1{160), ROUGH{L160)s NDE(L160)y NUE(160,3},
INUE(L60,3), NTYPELLLOY, UR(140), NKLASS, NE, NDT, EPSIL,
TIMEy DTy My KFULL, No NOSy HPULL,y NPRINT, ITERy
COWF(160), IOLLC(160), PL{160), RNOFF(160), QINFIL(160),
WCWF(L60+3)s PLUTO(160+3), [R(160), P2(160),y NIN(1000),
P5(1603+P6{160)4PT(160})+SCF(160) BARREL (160},

TITLE(40}s NPE(20)}y NYN(20), NORDER{(70), GEOM2(160}),
GECKF3I(160) ¢ P4{16C) +SCCUR(160})y KSTORE(160)

CCMMGN  BCDINA( 2,150} ¢SSIN{ 25150),B0D0UT,SSOUT,COLIN(2,150),
QINST +COUST#QINSTLC 2)sQOUSTLL 21 oSTURL( 2)¢QUUTO( 2)sSTURDL 21,
NSTORsKSTOR IPRINT( 2)4IPOLL 2} IFLOODC 2),ICOST( 2),DEPMAX( 21},
ATERM{ 2,111,A020T20 2,11)s8BDEPTH( 2411)¢BSTOR( 2,111 ,20L0UT,
DUMSTR{ 11} +DUMDEP(L11),

KYSTEPVCLIN( 2,150),VOLOUT( 2,15038,STOR,CUMIN{ 2),CUMDUT( 2),
SBCOL 23+S5SS( 2).SCOL( 2},

ISTMUC L 2) o ISTTYP( 2),1STOUT( 2),

QPUMP{ 2),DSTART{ 2},DSTYOPL 2),

DIGNG 2)sSTORFX( 2) +DTPUMPL 2)yDTMORE( 2)+STORF{ 2)+APLANL 2)
CLAND( 2)4CSTGR(C 21 ,CPSC 2),CTOTALL 2),CPCUYD{ 2),CPACRE( 2),
LPsJPosLPREV( 2) 9LABELDETENT(1501 +FRAC(15G1,0UT1(104200)

EQUIVALENCE (QUL{1}sQMAX(L))»(QU2(1),QFULL(L})

EQUIVALENCE (QO(13:Q(142+2)),(QI(1}4Qi1ls1:2})

REAL KVAL

CO 10 lk=1,NE

SCOUR(IK)=C.C

BEGIN CG LCOP DN HOUR OF DAY

DO 200 KJ=1,24

MODEL DwWF FOR AN HOUR

START WITH EMPTY SEWER EACH HOUR(EXCEPT FDOR ANY DEPOSITION FRIM

PREVIOLS HOUR

DO 5 1K=14¢NE

QlIKs1,41)=C.0

QIKe2:¢13=C.0

CPOLLI(IK241,2)=0.C

CPOLL(‘KQL'I'Z) =0.0

CONTINLUE

DO 100 I=1,NE

K=JR(1)

SUM1=0.0

SUM2=0.0

ADD UP UPSTREAM FLOWS AND CONVERT LOADS TO LBS/SEC

DO 20 J=1.3

L3INJE(M, J)

NTU=NYYPE(L)

IFINTU.LE.LT.OR.NTU.GE.23) GO TO 18

KK=GECM3 (L}

QQ=202(L)

IFONUE( ¥ ) .EQ.KK)} CQ=QO1(L)

GO YU 19
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DWLO
DWLO
DHLO
DWLO
DHLOD
DWLJ
DWLOD
DWLOD
DWLO
ONLO
DWLD
DWLOD
DHLD
DWLO
DWLO
DWLU
DWLD
DRLO
DWLD
DWLO
DWLD
DWLO
DWLO
OWLD
OWwLO
DWLI
DWLOD
IKRLO
DHLO
DWLU
DWLO
DwWLD
DWLD
DwLU
IWLO
DwLJ
DWLO
DWLO
DWLD
DWLU
DHWLU
DWLO
OWLO
DWLUL
DWLO
JWLO
DWLO
DWLO
DWLO
DRLU
DWLU
DwWLD
DWLO
DWL O
DWLO
DWLU
DWLO
IWLO
DWLO
DWLO

DO~NOCNDWN -



18
18
20

28

30

100
200

210

QQ=Q(L+2+1)*BARREL(L)

SUMI=SUM1+CQ
SUM2=SUM2+CPOLL{L,241,2)%QQ

ADD OWF ANC INFILTRATICN FOR THIS HOUR
SUML=SUNI+CDWF (M) 2AVEWF(KJ) + QINFIL(M)
SUM2=SUM2+WDWF (M, 21 ¥HVES (K ) #HVDHF( K J)
Q{M,1,1)=SUMI/BARREL(M]}
QiM2,1)3=Q(Melsl)

CALCULATE LOADS IN LBS/CF
IF(SUML.LE.O0.0} GO TQ 100
CPOLL(Ms1,142)= SUM2/SLML

CPOLL (My2,142)=SUM2/SUNML

Ni=RTYFEUKM)

IF (NT.EC.22} GO TO 28

IFINT LT L18.0R.NTL.GT.22) GO TO 30

IN A FLOW DIVIDER TYPE ELEMENTs ASSUME ALL DWF 1S NOT DIVERTED.

COL{M) =SUM]L

Q02({4)=0.0

GO YO 30

QOL{M)} = 0.C

QD2(M}) = SuLM1

IF A NON-CONDUIT DO NOT CALCULATE ANY DEPOSITION
IFIKLASSINTILEQL.3) GO TO 100

ASSUME UNLIFORM AREA OF FLCW THROUGHDUT ELEMENT
PS=Q(Ms141)/7QFULL (M)

CALL FINDA(PSyA(Melsl))

FINO RYCLRAULIC RADL1YUS GIVEN ThE FLOW AREA.
AREAF=A(N,1,1)

RHYD=RADH{AREAF}

DETERMINE ANMCUNT GF CEPOSITIGN AND SCOUR

SPG=2.1

KVAL=.056

FIND THE CRITICAL DIAMEYER FOR MOTION OF SOLIDS.
CRITO=RHYC*SLOPE(MI /L KVAL*{(SPG~1.0))
CRITO=CRITD*304.8

IF(CRITD.LE..59) PCTL=-1,24T1*CRITD+1.0

IF{CRITC.GT4e59AND.CRITDLLEL2.0) PCT1=-,1501%CRITD+.3527
IF(CRITL.GT42:0,ANDLCRITDWLE«10.0) PCT1=-,00656%CRITO+, 0656

IF(CRETCLCT.10.0) PCT1=0.C

IF(CRITD.LELO.O) PCTL=1.0

PCT2=PCT1

SCOURIM)I=SCOUR{ N} +PCT2%5UM2%3600.
SUM3={1L.C-PCT2)*SUM2+(1.0~-PCTL)*SCOUR{M}/ 3600.
CPOLL {(Melels2)= SUM3 /SUMIL
CPLLL{NM,2,41,2)=CPCLL(M,1,1,2)
SCOUR(M)=PCTL1*SCCUR(M])

CONTINUE

CONTINUE

ASSUME SAME BEC LOAD ACCUNULATICON FOR EACH DWDAY
DO 210 I=1;KNE

M=JRr{[}

SCOUR (¥ )=CACAYSASCOUR (M)

SET UPPER LIMIT CF BED LOAD AS HALF UOF PIPE VOLUME
THE NUMBER 86442852.T%£2.4/2.0
ULIMI1=84.2B*AFULL{M) *CIST(M}*BARREL (M)
IF{SCUURIMILGTLLLINIT) SCCUR(IWM)=ULINIT
CONTINUE

PRENT CUT INITIAL DWLCAD CONDITICNS
WRITE(6+900) DWDAYS

WRITE (6,910}
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DWLO 61
DWLO 6%
DWLD 63
DWLD 64
IHLO 65
DWLO 66
DWLD 67
DWLU 68
DWLD &9
JIWLO 7O
DWLU Ti
DWLD T2
nDWLO 73
DWLD T4
SWLD 75
DWLU 76
DWLD 77
DWLO 78
DHLI 79
DWLO 80
DWLD 81
DWLD 82
DWLD 83
DWLD 8¢
DWLU 85
DWLD 86
DWLD 87
DWLU 88
DWLD 89
JWLD 90
DWLO 91
DWLO 92
DWLD 93
DWLD 94
IWLO 95
DWLO 96
DWLDO 97
DHLO 98
DWL2 99
INLOL00
DWLOT01
DWL3102
DRLULD3
DWLO1D4
IWLO105
DWLO105
DWLI107
DWLUIOS
DHLD129
IWLOLLO
DWLOLLL
DWLD1L2
IWLULL3
DWLU1L4
INLOLLS
IWLOL16
DWLO1L7T
JWLO118
DWLBLLY
DWLD1ZD



DO 220 I=1.NE ’ ' DWLOL21

M=JR(1} DwWLOl22
NT=NTYPE(V) DwiLul23
IF{KLASS(NT).6T«2) GO T0O 220 DWLD124
WRITE (64920} NOE(M)} 4SCCUR(M) INLO125
220 CUNTINUE DWLO12e
900 FORMAT(*1°428X,*INITIAL BED OF SOLIDS (LBS) IN SEWER DUE TD'/, DWLDI127
130X+F5.1¢* DAYS CF DRY WEATHER PRIUR TO STORM *//7/) IWLU128
910 FORMAT(® * 31X "ELEMENT®,20X, *SOLIDS IN"¢/ 432X, *NUMBER',23X,'BOTYTODWLO123
1M® /462X, Y (LBS)*///) DWL3J130
920 FURMAT(' *430Xs16120XsF10.5) DWLO131
RETURN DWLOL132

END JWLU133

60
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SUBROUTINE FILTH
SUBROUTIAE TG DETERMINE AVERAGE CAILY DWF QUAL AND QUAN
[ 22
COMMON/CRWF/ CVDWF(T) OVBOD(T),DVSS{T) ,HVDWF(24) ,HVBDD(24&),
1 HVSS(24) JHVCCLIT24 )y KTNUM, KDAY  KHOUR y KM INS
COMMON/TABLES/KDEPTH( 25) +KLASS(25) ¢+ PSIMAX(15) yALFMAX(15),
NN(25) ¢ PM(25) s ANORM(15+451),QNORM( 15,51}«
DNORME 15,5131 ,AFACT(15)};RFACT(15)
CCMMON A(160,252) ,Q(160,2,2) o CPOLL(16042+,2,3), QMAX(160},
QFULL(16C)y AFULL{160) s DXDT{16014C1(160), SLOPE(160}),
CIST(160})y GEOML{160)s ROUGH(L160)y NOE(160)y NUE(16043),
INUE(160,3), NTIYPE(160), JR{150}y NKLASS, NE, NDT, EPSIL,
Titks Uly #He KFuLile Noe KNOSe HPFuLLe NPRInTy lilke
COWF(160), I0LLC(160), PLl(160)s RNOFF(160), QINFIL(160]},
WDOWF({160s3) s PLLUTO(16093) s IR(L60)y P2{160)s NIN(1000),
P5(160)sPOTLL60)PT(LO6C)SCF(L60)+BARREL(160),
TITLE(40), NPE(20), NYN(20), NORDER(70)}s GEQM2(1601},
GECM3(160) » P4(160)+SCOUR(160) ¢ KSTORE(L160)
COMMGN  BCDIN( 2,150),SSIN{ 2,150),80D00UT, SSOQUT,

N -

VO~NOMDMWNME

ATERML 2,11),A02DT2( 2,11),BDEPTH( 2,11}+BSTOR{ 2,11),COLDUT,
DUMSTR{ 11} +DUMDEP(11),
KTSTEPVCLINC 24150)4VOLOUT( 2415009 STOR CUMIN( 2),CUMOUT( 2),
SBOD( 2)4SSSL 2)eSCCLL 2),
ISTMCC( 2}, ISTTYP( 2),1ISTOUTCL 2),
QPUMP( 2)¢DSTARTL 21,DSTOPL 21}, )
OTONC 2)STORFX( 2} +DTPUMP({ 2} ,DTMORE( 2),STORF{ 2),APLAN( 2]},
CLANC{ 2} oCSTOR( 2) oCPS( 2}),CTOTALL 2),CPCUYDL 2),CPACRE( 2),
LPyJPLLPREV{ 2) +LABEL+DETENT(150),FRAC(150),0UT1(10,203)
Rk .
A ek o s ook o R R Rk ook e sk ool ol sl e X ok ok ok A ko o ok ko
READ CAILY AND KOURLY CORRECTION FACTORS FOR SEWAGF
READ({54501) DVCWF ,DVBECD,4DVSS
501 FORMAT(TFI10,0}
READLS5+5C2) HVDWF4HVBODsHVSS,HVCOLI
502 FORMAT (8f10.0)

3R BN BE CRE R Y KR 3K

CHdickod it bk

OO0

o

c

READ TGTAL NUMBER OF SUBAREAS, TYPE OF FLOW AND QUALITY DATA
AVAILABLE, NUMBER OF PROCESS FLOWS, TIME SIMULATION BEGINS( DAY,

FILT
FILT
FILT
FILTY
FILT
FILT
FILT
FILT
FILY
FILT 10
FILY 11
FILT 12
FILY 13
FILT 14
FILT 15
FILT 16
FILT 17
FILT 18
FILT 19X

DO NS WN -

QINSToCGUST»QINSTLL 2),QOLSTL{ 2)9STORLE 2)4QUUTO( 2)4STURO( 2)4FILT 20
NSTOR ¢KSTOR, IPRINT( 2),IPOLL 2),IFLOOD( 2),ICOSY( 2),DEPMAX( 2),FILTY 21

FILT 22X
FILT 23
FILT 24
FILT 25X
FILT 26
FILTY 27
FILT 28
FILT 29
FILT 30X
FILT 31
FILT 32
FILY 33
FILT 34
FILT 35
FILT 36
FILT 37
FILT 38
FILT 39
FILT 40
FILT 41
FILT 42

HOURs AND MINUTE) » CURRENT VALUE OF THE CONSUMER PRICE INDEXsCPle+zFILT 43

CURRENT VALUE OF THE CCMPOSITE CONSTRUCTION COST INDEeX, ICCI
READ(5¢5C2) KTNUMIKASEJNPF o KDAY s KHOUR ¢ KHINS +CPICCCI4PUPJLA
PCPULA IS THE YCTAL POP IN ALL AREAS IN THOUSANDS
503 FORMAT (61542F5.14F10.3)
WRITE(6+601)

FILT 44
FILY 45
FILT 46
FILT &7
FILT 48

601 FORMAT(*1®,27X,'QUANTITY AND QUALITY OF D W F FOR EACH SJBAREA'//IFILT 43

C % ot R gole g e o

c

[ g N el

COMPUTE TLTAL INFILYRATION WITHIN SYUDY AREA
AINFIL=0.0
DO 415 KK=]+NE
415 AINFIL= AINFIL+QINFIL (KK)
AINFIL=z4.4

IF(KASL.NE.1)} ADWF=0.0
1F KASE = 1 THE AVERAGE FLOW AND CHARACTERISTICS ARE KNOWN FOR THE

FILT 50
FILT 51
FILT 52
FILT 53
FILT 54
FILY 55
KINGTEMP
FILT 56
FILT 57
FILT 58

ENTIRE AREA BUT NOT FOR THE INDIVIDUAL SUBAREAS (EG SEWAGE PLANT FILT 59

61



o
c

C

DATA)
IF KASE = 2 NC SUCH DATA 1S AVAILABLE
IF (KASE = 1) 411,411,412

CoésddeksxxKASE 1 FOLLOWS

)

c
c
c

(] [aXaNaNal el

o0 O o0

O OO AaAOOO

©

FILTY
FILTY
FILT
FILT
FILT
FILT

ACWF ETC. ARE THE AVE DAILY VALUES (F DRY WEATHER FLOW IN CFS. BOD INFILY

MG/Le SUSP SOLIDS IN MG/L o RESPECTIVELY

FILTY

(FOR EXAMPLE, FROM A TREATHMENT PLANT SERVING THE ENTIRE STUDY AKEAFILT

411 READ(5+5C4) ADWF+ABUOD+ASUSU.ACOLI

504 FORMAT (3F10.0,E10.2}

ACOLL IS TRE VALUE OF TUTAL COLIFORMS IN MPN/LOOML

READ TOTAL AREA 30 Plaliy LNDUSTRIAG Akchky CUMMenCIALy RESIDENYIAL

FILTY
FILTY
FILY
FILTY

HIGH INCCME, RESICENT IAL AVE INCOME, RESIDENTIAL LOW INCOME, RESI-FILT

DENTIAL w1TH CARBAGE GRINDERSs PARKS AND OPEN AREA - ALL IN ACRES FILT -

AND TOTAL PCPULATICN
READ (5,5C5) TUTA, TIWA, TCAs TRHAy TRAA, TRLAs TRGGAs TPDA

505 FURMAT (EFE.O)

CCMPUTE TOTAL BOD AND SUSPENDED SOLIDS IN POUNDS PER DAY
TOTBOC= (ALWF/1.547)*%ABCD48.34
TOUSS=(ACWF/1.547 ) *=ASUSO*8.34

CCMPUTE TUTAL CCLIFORES IN MPN/DAY
TCOLI=ACCLI*ADWF*2.44TE+T

MAKE DATA CCRRECTICN FOR [IWNFILYRATION
ClOWF= ACWF- AINFIL

MAKE DATA CCRRECTICN FOR PROCESS FLOWS

FIRST INITIALIZE SUMATION QUANTITIES
SUMQP F=0.0
SuMBaD=0.0
SUMSS5=C.0

NPF IS WNUKFBER OF PROCESS FLOWS
IF(NPF.LE.Q) GU TO 416
CO 500 Ju=1.NPF
READ PROCESS FLUW CHARACTERISTICS AND LOCATIONS
READ(5+506) INPUT., QPFs BODPF. SUSPF.
506 FORMAT(IS,6F10,2)
SUMQPF=SUNMC2F + QPF
SUMBUC=SUMBOD +{QPF/1.54T1*%BODPF*8, 34
SUMSS=SUMSS + (QPF/1,5471#SUSPF*8.34
500 CUNTINUE
416 C2DWr=Cl0KF=-SUMQPF ‘
IF(C20nF.1%.0.,0} GD TC 412
ClBOD=TGTGCD-5UMBOD
CLlSS=TOTSS~SUNMSS
ok
MAKE FINAL CCRRECTIGNS TD ALLOW FOR INCOME VARJATIONS, COMMERCIAL
USEy GARBAGE GRINDERS, AND PUPULATION
COMPUTE RESIDENTYIAL AND COMMERC IAL AREA CONTRIBUTING TO PLANT
TOWFA=TOTA~TINA~TPOA
CCMPUTE WEIGHFTED DwFA BASED ON EXPECTED VARIATIONS IN SEWAGE
STRERGTH.
WIDHFA= CoS*TCA+].2%TRHA+1O*TRAAtOB*TRLA+1.3*TRGGA
CCMPUTE CLRRECTICN FACTOR TO WEIGHY SEWAGE STRENGTH - NOTE 800 AND
SS ARE AFFECTED CQUALLY
TOTR=TCWF/A+TRGGA
FF{TDTR.LE.Q.0) CF=1.0
IFITDTR.LE,D0.0) GO Tu 413
CR=WTDNFA/TOUFA
MCODIFY MEASUREGC STRENGTHS TO PERMIT WEIGHTING IN SUBAREA COMPS
413 C2BOD=CL1ECE/CF

62

FILT
FILY
FILT
FILT
FILT
FILT
FILY
FILT
FILY
FILTY
FILY
FILT
FILT
FILT
FILT
FILT
FILT
FILT
FILT
FILT
FILTY
FILT
FILTY
FILT
FILT

99

FILY100
FILT1O1
FILT102
FILT103
FILT104
FILT10S
FILT106
FILTYIOT
FILT)O8
FILT109
FILT11lO
FILTILL
FILTLLZ
FILT113
EILT1l4
FILTLIL1S
FILTI1G
FILT)17?
FILT118
FILT11?



C255=C1SS/CF FILT12D

IF(C2BCE.LELO0,0) C2BOD=0.0 FILT121
IF(C25S+LE.0.0) C25S5= 0.0 FILT122

c ¥ FILT123
€ CCMPUTE AVERAGE CORRECTEC AND WEIGHTED DWF CHARACTERISTICS IN FILT124
C LBS/DAY/CFS. FILT125
AlBUD=C28CD/C20WF FILT126
A1SS=C2S5S5/7C20MF FILTL127
ALCOLLI=TCCLI/Z(PCPULAX1000.) FILT128

C AlICOLLI IS THE AVERAGE NUMBER OF COLI PER CAPITA PER DAY FILT129
GO TO 414 FILTI3D

C FILTL131
CoeasxkkKASE 2 FULLUWS FILT132
C FILT133
C It THE EVENT MEASURED FLCW CHARACTERISTICS ARE NOT AVAILABLE ASSUME FILT134
C FOR ALROC, Al1SS, AND ALCOLI ] FILY135
412 Al1BOD=1300. FILTL36

C TEIS ASSUNES 85 CAL/CAP/LCAY AND 0.2CLBS/CAP/DAY FOR AVE INCOME FILY137
A1SS=142C. FILT138

C TEIS ASSUMES 85 CAL/CAP/CAY AND 0.22 LBS/CAP/DAY FOR AVE INCOME FILT139
ALCOLI=2.00E+]11 FILT140

C AICOLI«MPN/CAY/CAPy ASSUMES 200 BILLION COLIFORMS PER CAPITA PER DAY FILT141
ADWF=PLFULA®1000.%1.547%1C0./1000000. FILYla2

€ THIS ASSUMES 10C GAL/CAP /DAY INCLUDING INFILTRATION FILT143
C FILT144
CHATAENFRELR FILY145
C FILT145
414 WRITE (6,6C2) A1BOD, A1SS, AICOLI, ADWF FILTYI4T
602 FORMAT (*C*',19X,'A1B0C =', F10.2+*LBSPERUAY/CFS*/21X, FILY148

e YA1SS =% FlO0eZ2r* LBSPERDAY/CFS'/19Xe'ALCOLI ='"4,1PE11l.2, FILT149

o' MPN/CAY PER CAPITA'/21Xy?ADWF =*,0PFL0.24* CFS*//} FILT150

C E 23] ‘ FILTL1S]
SMMOW F=0 ,0C FILT1IS52
SMMBOD=G.CC FILTLS53
SMMSS=C.CC FILT154
107P0P=0.0 FILT1S55
SMMQG=(C.C FILTLSG
HRITE( G, £€03) FILY157

603 FORMAT {'0' s *KNUM® y1X o " INFUT® ¢ TX o *DHF * 92X et ¢ ¢2Xs * INFIL  92Xe " =44 2XFILTL5R
*y CQCOMF * o LXe *KLAND® 25X+ *DWBOD* 9 TX+* DWSS 99X * TOTPOP " 93X+ ' BODCONC® FILTLIS9

es@Xo*SSCONCt ,4X,* CCLIFORVMS?) FILT160
WRITE (6:604) FILTLGL

604 FORMAT (* ' 17X 'CFS? 16Xy 'CFS*yTXs"CFS Yy LIXy*LBS/MIN' ¢4 Xy *LBS/MIN'FILT162

e tTXy*PERSCNS® ¢SX ¢*MG/L 96X ' MG/L 35Xy MPN/LOOML*/ /) FILT163
QQ=0.0 FILTL164
QQOWF=C.0 FILT165
SMTDWF=C.0 FILT166

c FILT167
CH¥%3xaexx3TIMESTEP CCMPUTATICNS FOLLOW FILYles
CrassdnbknnkfFLOW FILT1A9
c FILT170
DO 300 I=1,KTNUM FILT1TL1
CWF=0.0 FILTLI72

C COMPUTE DWF FDR EACH SUBAREA FILTL73
C SUBAREAS IN A CITY ARE CHOSEN PRIMARILY UN LAND USE CRITERIA FILTL7a

REACLS» SCTIKNUMy ENPUT o KLAND JMETHOD yKUNIT 4 WATER, PRICE, SEWAGE +ASUB, FILTLT5
LPOPDEN ¢ ChINGS s FAMILY e VALUE y PCGG o+ SANPF o SAEPFSASPF, XINCUM MSUBT FILYL176

SCT FURMATL243¢311413F5.0¢12) FILTLTTX
c DATA CHECK ANC ASSUMPTICNS NECESSARY T( OVERCOME MISSING DATA FILV1T7SB
c IF HOUSE VALUATIOKR(VALUE) IS UNDEFINED, ASSUME $20,000 HOMES FILTLT79
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[aEaXeNa]

[ aNaN o Ralal

[aEuNaNuRel

[aXuXgl

110
111

112

113

114
115
116
117

130
131

133
134

135

136

100

10
11

12

13

2¢C
21

22

IF(VALUEIL1L,111,112

VALUE=2C.C

CHECK CN WHETHER POPULATION DENSITY UR THE NUMBER OF DWELLINGS
FOR EACH SUBAREA ARE INCLUDED AS INPUT DATA

CORRECT VALUE TC 1960 COLLARS USING DEPARTMENT (OF INTERIOR
COMPOSITE CONSTRUCTION COST INDEX(1960 VALUE UF CCCI=103.0!}
IF(CCCI.LE,0.0) CCCI= 103.0°

VALUE= VALUE*103.0/CCCl

[F{DWLNGSY1I13,4113,13C

IF(PGPLENDL1L44114,1215 .

IF 80TH POPULATION DENSITY ANC NUMBER UF DWELLINGS PER SUBAREA
ARE NGOT TABULATEDs ASSUME 10 DWELLING UNITS PER ACRE
DuikG5=10.0*.5UE

60 T0 13C

IF(FAMILY 111641164117

tF POPULATION DENSITY BUT NOT NUMBER PER HOUSEHOLDIFAMILY) IS
TABULATEDs ASSUME FAMILY=3.0

FAMILY=3.0

DHLNGS=PCPDENXASUB/FAMILY

METHOC USEC TO ESTIMATE D W F WITH MEASURED SEWAGE OR WATER FLOWS

IF{SEWAGE)131,131,136

IF(NATER)100+100,133

CHECK UNITS CF WATER CATA AND USE APPROPRIATE CONVERSION FACTIR
IF(KUNIT)135¢135,134

DHF=WATER/{30.4#%24.%3600.)%1000,

GO TQ 200

DWF=WATER/(30.4%24.%3600.)%0,134%1000.

60 To 2¢CC

OWF=SEWAGE

GO 1O 20C

GC TC APFRCPRIATE OWF ESTIMATE DEPENDING ON TYPE OF LAND USE
TYPE 1 SINGLE FAMILY RESIDENTIAL

TYPE 2 MULTI-FAMILY RESIDENT 1AL

TYPE 3 CCMMERCIAL

TYPE 4 INCLSTRIAL

TYPE 5 UADEVELDFED DR PARKL ANDS

GO TOU{1C9204304+40,50) »KLAND

METHOD TO ESTIMATE DWF IN SINGLE FAMILY RESIDENTIAL SUBAREAS
CHECK CN WHETHER PRICE OF WATER IS INCLUDED AS INPUT DATA
THIS DETERMINES WRICH OF LINAWEAVER®'S EQUATION Y0 USE
LINAWEAVER'S EQUATICNS ALSO CEPEND ON WHETHER WATER 1S METERED
ASSUME FLAY RATE PRICING [f METERING IS NUT INDICATED IN DATA
IF(HETHOC-1120,11,20

IF(PRICE)12,12,13

EQUATICN 1 LINAWEAVER

DMF=(178,+3,28*VALUE} *CWLNGS%0.134/(24,.%3600.)

G0 Tu 200

EQUAT ION 2 METERED WITH PUBLIC SEWER LINAWEAVER AND HOWE

CORRECT PRICE TO 1965 DCLLARS USING THE CONSUMER PRICE INDEX(196%5

CPi=1C9.0)

IF (CPI.LE.0LC) CPI= 109.9

PRICE= PRICE*109.9/CP1

DHF={2CE+ #3.41%VALUE-1.30%PRICE ) *DWLNGS*0.134/(24,.%3600.)

GU VU c<CC

METHOC TO ESTIMATE OWF IN MULII-FAMILY RESIDEMTIAL SUBAREAS
CHECK ON WHETHER VALUE AND FAMILY ARE INCLUDED AS INPUY DATA
IF(FAMILY)21e2L+22

FAMILY=23.0

EQUATICN 3 FLAT RATE AND APARTHENTS WITH PUBLIC SEWER L. AND H.
DRF={28.5+4439*VALUE+33,6%F AMILY}*DWLNGS*04134/(24.%3600.1
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FILT180
FILT181
FIlLTLB2
FILT1183
FILTLI84
FILT185
FILT18Bb
FILTLB7
FilLTias
F1Lv1iaeg
FILT190
FILT1ISL
FILT1i92
FiLT193
FILT194
FILT135
FILT136
FILTLI97
FILT198
FILT139
FILTZ200
FILT201
FILTZ202
FILY203
FILT204
FILT205
FILT205
FILT207
FILYZ208
FILTZ2D3
FILT210
Fitv21ll
FIlLT212
FILT213
FItTZ214
FILT215
FILT216
FILT217
FiLT218
FlLT219
FILT220
FILT221
FILTR22
FILT223
FILT224
F1LT225
FILT226
FILT227
FILT2238
fiLT229
FILT230
FILT231
FILT232
FILTZ233
FILT23&
FILT235
FILY 2306
FILT237
FILT238
FIL1Z239



G0 TO 200
C DWF MODEL REQUIRES WATER QR SEWAGE INPUTS
c 10 ESTIMATE CwF FCR CCMMERCIAL OR INDUSTRIAL SUBAREAS
30 DWF=DWF+SAQPF
GO To 2CC
4C DWF=DWF+SACPF
GO 10 20¢C
50 DWF=0.0
200 CUONTINUE
POP=ASUBR*POPLEN
TOTPOP=TCTFOP+POP
1IF{ADWF.LE.0.0} QQF=0.0
LF{ADWF +GTe0.0) QUF=ALNFEIL/ADYF
CQ=QQF *DWF
IF(KLANCJNE.4) CQ=QQF*DWF
IF(KLANC.EQ.4) CQ=0.0
QQDWF=DWF+QQ

Rk antkkx QUALITY

COMPUTE CwF QUALITY FGR EACH SUBAREA
DAILY GUALITY AVERAGES ARE CONVERTED TU SUBAREA QUALITY RATES
(LBS/SEC)
201 CONTINLE
CLDT=CT/(24.0%60.0%60.0}
IF(XINCCPM.LELO.0) XINCCM=VALUE/2.5
IF (KLAND.LE.2) GO TG 421
IF(KLANCLEC.3) GD TO 422
IF (KLANC.EC.4} GO TO 423
424 DWBOD=CWF*£180C*C1DY
DHSS=DKF*ALSS*CLOT
60 TU 25
422 DWBOD=CGWF*0.9*A1BOD*C1DT
DHSS=DhF*0.9%A1S5%C1DT
GO 10 25
423 DWBOD=(SAGPF/1.54T)1%S BEPF*8.34%C1DT
DHSS={ SACPF/1 547 )%SASPF¥8,34%C 10T
GO TO 2%
C CCMPUTE RESICENTIAL STRENGTHS CN THE BASIS OF INCOME AND GARBAGE
C GRINDERS.
421 DWBON=DwFxALBOL*C1DT
DHSS=DWF*A1SS*C10T
IF{XINCOKGT .15.) DWBOD=1.2%*DW30D
IF (XINCCM.GT415.)DHSS=1.2%DWSS
IF(XINCGM LT, T.)IDWBOD =0.8%DWBOD
IF(XINCCF.LT.To) CHSS=0.8*DWSS
DWBOD=CWB(D+{0.3%PCGL*CWBLDI /100,
DWSS=DKSS+{0.34PCGG*D WSS} /160,
25 DW1BUD=CwWBCD*60./0T
DWLSS=DwSS*60, /0T
WRITE(64&C5) KALM, INPUT+OWF,QQ¢QQDWF,KLANDDW1BUD,DWESS
605 FURMAT(Y 1,2{5,3F10.2:16,1F11.2,1F11,2}
C CCMPUTE TOTAL QUANTITIES IN SYSTEM
SMMOWF=SKMMCWF+ CWF
SMMBUL=SMRECD + CwWBOD
SMMSS=S¥FSS + DhSS
SMHQQ=S¥FCQ+QQ
SMT DK F= SKMLQ+SMMDUF
IF(SMTIDHF.LEL.Q.0) DWCCLI=0.0
IFUSMTONF .Gl .0.0) DWCELISALCOLI=TOTPOP/ (SMTDOWF*2.44TE+T)

[aXzXaksBnXn!
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FILT240
FILT241
FILT242
FILT243
FILT244
FILT245
FILT246
FILT247
FILT248
FILT249
FILT250
FILT251
FILTZ252
FILT253
FILT253A
FILT2538
FILT254
FILT255
FILT256
FELT257
FILT258
FILT261
FILT262
FILTZ263
FILT264
FILT265
FILT266
FILTR6T
FILT268
FILT2069
FILT270O
FILT271
FlLY272
FILT273
FILT274
FILT275
FILT276
FILT27T
FILT278
FILT279
FILT28C
FILT281
FILT282
FILT283
FILT28¢&
FILi1285
FILT286
FILT 287
FILT288
FILTZ289
FILT290
FILTZ291
FILT232
FILT293
FILY294
FIL1295
FILTZ%6
FILTes?
FILT259X
FILT2060x



D2COLI=A1CCLI*PCP/ {60 %24 ,%6C. 1
C D2CcULl IS THE TOTAL DWF COLI FREM THE ASUB IN MPN/SEC

INPUT=MINCINPUT)
WOWF(INPUT, 11 =(CWBOD/CTI+RDWFIINPUT +1)
HOWE L INPLTY2) = (CWSS/DT 14WDWE ( INPUT, 21}
WOWF ( INPUT 4 3)=02COLT +WOWF{ INPUT, 3)
IF(MSUBT)B00,800,426

426 BODCGA=(SHVBCO*1C0000C.)/{SHTDNF2DT*7,48%8,34)
SSCONC={S¥¥S5%1CO0000.}/USNTOWNF*DT*T,48%8.34)

FILT298
FILT299
FILT300
FILT301
FILT302
FILT303
FILT304
FILT305
FILT306

WRITE({6+6061 SMMDWF ¢ SMMQQSMTDWF SMMBOD » SMMSS, TOTPOP +800CON, SSCONCFELT 307

«DHCOLI

FILT308

606 FORMAT('0¢, 10X, *SUBTOTALS*//11Xe3F10.2+6X91F110249" LBS Ty 1FT.2,* LFILT309

- xS T 3F10.0,3X,1PELOL2//)
800 CONTINUE
QUWFE INPLT)=QDUF( INPUT )+OWF
300 CONTINUE
c
CoesssxexsxEND OF TIMESTEP COMPUTATION
C
BOOCON=(SKFBOD* LOQ000C, ) /I SMTDWF*DT#T.48%8.34)
SSCONC={ SM¥SS*1C00000,.)/ (SMTDWF*DT&7.48%8,34)
HRITFE (646CT) SMMDWF,SMMQQ, SMTOHF, SMMBOD s SMMSS,,TOTPOP »BGDCUN,
+SSCLNC, CWCOLI

FILT310
FILT311
FILT312
FILT313
FILT314
FILT315
FILT316
FILT317
FILT318
FILT319
FI1LT320

607 FORMAT (*0%,10X,* TOTALS ' //11X+3F10.2+6Xs1F1142¢% LBS*y 1FT742s' LBSFILT321

*%43F10.04+2X»1PEJ0.2)
(R L2 3 22 2 5.5 1 J
C
IF{KASE.NE.L) GO TO 430
IF(ADWFLEQ.0.) GO TO 430
CF2= ADWF/SMTDAWF
WREITE(6,6C8) ACWRF,SMYDWF,CF2
608 FORMAT{/" CCMPARISON OF MEASURED AND CALCULATED TOTAL SEAAGE

F1LT322
F1L1323
FILT324
FILT325
FILY326
FILT327
FILT3Z28
FILT329

1 FLOW: ACWF=? ;F6.2,% CFS SMTDWF=*%,F6.2,% CFS'/* CORREITION FACTFILYT33)
2OR (CF2) OFY,F5%.2,% APPLIED TC THE DWF (QUANTITY AND QUALITY} AT FFILT331

*ACH INLET®) FILY332

GO Tg 431 FILT333

430 CF2=1., FILT33%

c CORRECTIGN FACTOR (GCF2) APPLIED TO THE DWF (QUANTITY AND QUALITY) FILT335
c wHEN ACWF IS MEASURED (KASE=1} FILT336
431 DO 432 I=1eNE FILT337
WOHF{ 1 41 )=nDWF (1,11 %CF2 FILT338
HOUF(142)=wDWFI1+2)2%CF2 FILY339

WORFI T3 )=wDNF{ L3 %CF2 FILT 34D

432 QDWF(1)=CChF(1)*CF2 FILT341

c FILT342
CRHAXNFhKFHE FILT343
c FILT34%
C DAILY AND FOURLY CORRECTICN FACTORS APPLIED WITHIN TRAHSPORT MDDELFILT345
WRITE (6,6(5) FILT346

609 FORAATI 1% T40,'DAILY AND HOURLY CORRECTIUN FACTORS',./T51 FILT3a4T
TLe'FOR SEWAGE DATAY//.T35,'BAY*,T50, *OVDWF,T60,*DVBOD*, FlLT348
2TT70+'DVSS* 2 TEO'DVCOLTI /) . FILT349
WRITE(G6¢6103 (L OVDOWFUL),DVBCDUI) DVSS(1},1=147) FELT 35D

61€C FORMAT(Y ,730,13,12X,2F10,3) FILT351
WRITE(6+CLL} FILT352

611 FORMAT{*C*,735,'HCUR*/} FILT353
HRITE(6+612) (IeHVOUF LI JHVOBUBI1) oHVSSLT) sHVCLLT(TY 1 121424) FILT354

612 FORMATIY ':730+13+12%+4F10.3) FILT355
RE TURN FILT356

END FILT357
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c

SUBROUTINE FINCA(PS,AA)

CALCULATES THE FLOW AREA IN CUNDUITS GIVEN THE FLOW RATE,

CCMMON/TABLES/KDEPTH(25) ¢ KLASS(25),PSIMAX(15) ,ALFMAXI(1S]),

NN(25) ¢ MM(25) s ANURM{LS 451 ) QNGRM( 154511},
DNORM(15+51 )9 AFACT (151 4RFACT (15}

COMMON A(160+24+2) ,Q(160,252) 4 CPOLL(160,2+2,3), QMAX{150),
QFULL(160) + AFULLI16C)y DXDT(160}sCL(160}, SLOPE(160),
DIST(160}s GEOM1{160), RUOUGH(160}s NOE(160)y NUE(160,3),
INUE{1€6Ce3)y NTYPE(L6O)s JRU160) s NKLASSe NEs NDTy EPSILy
VIMEy DTy Ms KFULLy N» NOS, NPOLL, NPRINT, ITER,
CCrF(160), IOLD(160), P1(160), RNOFF(160), QINFIL(160),
WOKF(160+3) e PLUTO(160+3)y IR{160), P2(160), NIN(100O),
PEL1EGH e POILGC 4P TELLD1 9oL V16T 4SARKELLLO0)

TITLE(4C)y NPE(20)s NYN{20)y NURDER(70), GEOM2(160),
GECM3(160) s P4(160),SCOUR(160}), KSTORE(160}
COMMON  BODIN( 2,150),SSINC 2,150}, 8000UY, SSOUT,COLIN(2,150),

N

OVO~NorWnMPwnN -

ATERNM( Z911)4A02072( 2411) +BDEPTH( 24110 4BSTOR( 29113 +COLIUT,
DUMSTR{11),CUMDEP(11),
KISTEPLVOLIN( 2,150),VOLOUT{ 2,150}, STOR,CUMIN( 2},CUMOUT( 2),
SBODI{ Z1+SSS{ 2)2S5COLL 2),
ISTHGDE 2}, ISTYYP( 23, ISTOUTL 21,
QPUMP{ 2) +DSTART( 2).DSTOP{ 2,
DTON( 2}STORMXU 2),0TPUMP( 2),DTMORE( 2),STORF( 2),APLAN( 2},
CLANC( 2),CSTOR( 2),CPS{ 2),CTOTALL 2)},CPCUYDL 2),CPACRE( 21},
LPyJPsLPREV( 2) yLABELDEVENT(150)¢FRAC(150},0UT1(10,200)
AA = 0,0
IF (PS.EQ.C.C} RETURN
NT = NTYPE(M}
IF (KLASS(NT).EC.1) GO TQ 150
CONDUITS hITH TABULAR Q-A RELATIONSHIP.
MMM = FM(AT)
DALPHA = ANORM{NT,2)~ANORM(NT 1)
00 110 I=1,MM)
IF (PS~QACRM(NT,I1+1)) 107,108,110
1CT ALPHA = ANORMINTsT)+(PS~QNCRM(NTI)}/{QNORMINT sI1+1)—-QNORM(NT41))*
1DALPHA
GO TU 111
168 ALPHA = ANORM(NTs [+1)
GO TO 111
110 CONTINUE
111 AA = ALPHA®AFULL (M)
RETURN
CONDULTS WITH FUNCTIONAL Q-A RELATIONSHIP.
150 €2 = -PS
ALPHA=C .2
CALL NEWTCN{ALPHA,PS,0.04C2,KFLAG)
IF (KFLAG.EQ.2) GO TO 155
AA = ALPHAXAFULL{M])
RETURN
155 WRITE (6,910) TIMEsNysNOE{(M) yA(N,1,1)
AA = A(M,1,1}
RE TURN

L BE B K 2R R BE 3R N BN J

910 FORMAT (/¢ #*WARNING: NEWTON UNABLE TO FIND AREA GIVEN FLOUW. TIME=

FIND
FIND
FIND
FING
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND

QINSToCCLSTQINSTL( 2),QOUSTL( 2)4STORL( 2} +QOUTO( 2)4STORO( 2)¢FIND
NSTOR,KSTCRy IPRINT( 20, IPOL( 2),IFLOODC 21, ICOST( 2),DEPMAX{ 2},

FIND
F IND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND

FIND 3

FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND

1'F7.14%'y TIME STEP=*13,'y EXT, ELEs NUMe='14,*y USE OLD UPSTREAM AFIRD

2REA=*F6.2)
END
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SUBRDUTINE FIRST

ROUTINE PERFORMS INITIAL CALCULATIONS FOR EACH SEWER ELEMENT,
DIMENSICN QI{160},G0{160),WELL2(1560),QD01(160),Q02(160),PUMP{160)
) § + SURGEL1(160) +SURGE2{160)

COMMON/NAMES/ NAME(4,25),GNO,YES, BLANK

COMMUN/ TABLES/KDEPTH( 25} 4KLASSI125) 4 PSIMAX(15) s ALFMAX(15) ¢

NN(25) ¢ PMI25) , ANDRM{15,51 ), QNORM(15,511,
DNORMI{154511,AFACT{15)RFACT (15}

COMMON A{160,24+2) +Q{16092+2) » CPOLL(160¢2+253)y QMAX(160),

EQUIVALENCE (QU(1}Q(1+2+2))+(QI(1}+Q¢
EQUIVALENCE (WELLZ(L) (RCUGH(1)]

QFULL(160) 5y AFULL{160), DXDT(160),C1(160)s SLOPE(L60),
DIST(160)y GECM1(1601s RUOUGH(160), NOE(160})s NUF(1604+3),
INUE(160,3), NIYPE(L60), JR(160)y NKLASS, NE, NDT, EPSIL,
TIME, DT, B, KEULL, P N0T, MPOLL, IPRINT, ITING
QCwFE(160), IOLD(160}, P1{160), RNOFF{160), QINFIL(160),
WwCWF(160,3), PLUTO(150,3), IR(160}, P2(160}, NIN(1000),
P5{160) +P6(160) PT(L160)+SCF({160)+BARREL(1601)

TITLE(40), NPE{20), NYN{20}, NORDER{70), GEOM2(16D1),
GECM3{160) , P4(160) 4SCOUR(160)y KSTURE(160)

1.142))

EQUIVALENCE (QUL(1YsQMAX(1))s(QO2(L)+QFULLI(L))

EQUIVALENCE (PUFP(L),BIST(L)),{SURGEL(1),PL{1})s(SURGEZ(1},P2(1})

CALCULATE AREAS AND MAX. FLOUWS USING MANNING EQN. AND GEOMETRY.
ALSD CALCULATE CERTAIN PARAMETERS USED IN ROUTING COMPUTATIONS.

NTYPE=1 CENOTES CIRCULAR CONDUIT.,
NTYPE=2 DENOTES RECTANGULAR CONDUIT.

NTYPE=3 CENCTES PHILLIPS STANCARD EGG-SHAPED CONDUIT.
NTYPE=4 CENCYES BOSTUN HORSESHCE CUNDUIT.

NTYPE=S CENDTES GNTHIC CCNDUIT.
NTYPE=6 CENOTES CATENARY CONDUIT.

NTYPE=T7 DENCTES LOUISVILLE SEMI-ELLIPTIC CONDUIT.

NTYPE=8 CENCTES BASKET-HANOLE CONDUIT.
NYYPE=9 CENCTES SFMI-CIRCULAR CONDUIT.

NTYPE=1C CENOYES MODIFIED BASKET-HANDLE CONDUIT.

NTYPE=11 DENDTES RECTANGULAR CCNDUIT,

TRIANGULAR BODTTOM.

NTYPE=12 DENOTES RECTANGULAR CONDUITs ROUND BOTTOM.
NTYPE=13,14,15 ARE USER SUPPLIED CONDUIT SHAPES.

NTYPE=16 DENOTES MANHCLE.

NTYPE=17 CENOTES LIFT STATION,
NTYPE=18 DENOTES TYPE 18 FLOW DIVIDER.
NTYPE=19 DENCTES STURAGE UNIT.
NTYPE=20 CENCYES TYPE 20 FLOW DIVIDER,
NTYPE=21 CENCTES TYPE 21 FLOW DIVIDER.
NTYPE=22 CENOTES BACKWATER ELEMENT.
NTYPE=23,24,25 ARE NOT YET PRCOGRAMMED.
K=20

DO 200 M=1,NE

NT = NTYPE(MI]

GO TO (10¢20¢10410,10,10410410,1041004100+120410510+10,1304160,

1 190,1964+190,170,190,190,190,190}s NT

CALCULATICNS FOR SHAPES DESCRIRBED BY TABULAR Q-A RELATIUNSHIPS.
GEOML (M)=FMAXINMUN VERTLCAL DIMENSION FOR THESE SHAPES.
UNITS CF FEET AKND SECCNDS ARE USED THRUUGHUUT.

AFULL (M) = AFACTINT }»GEOQMI(MIXGEOMLIM)
Pl (4}
P2(M} CECML(MI/BIST (M)

P4 (H) FSIMAX(LT)

GU TU 150

CALCULATICNS FOR RECYARGULAR CCHNDUIT.

wonwn

2C AFULL (M) = GEOML{FI®GECM2(H])

68

1.49/7ROUGH( M) *AFULL (M) £ (RFACT INT} *GEOM1 (M) )A*0. 6666667

FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
FIRS
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10C

110

120

150

160

RH = AFULL(M}/(2,0%(GECML{M)+GEOM2({M))})

PLIM) = 1.49/7ROQUGH( M) *AFULL (M) *RH®%0,6666667
PS{M) = GELML1(M}/GECH2(M)

P6(M) = ~1,333333%P5(M)

PT(M} = 2.C*P5(NM)+2.0

P2(M) = CECML(M}/DIST (M)

P4(M) = PSI{ALFMAX(NT})

60 T0 15¢C

CALCULATICNS FOR MODIFIED BASKE T-HANDLE COMDUIT.

GEGM3 (M) = GEOML(MI*GECM2 (M)

PS{M) = 0.7853982%GECHM2(M)*GEOMZ{M)

AFULLIPM) = GEQMI(M)+P5({M) /2.0

RH = AL ULLUI J{GLude {Fi%cenTo 790 veou GEUML (M

PL{M} = 1.49/ROUGHIM) $AFULL (MIXRH%Xx( 6666667

R = GECM3(M)/(2.0%(GECML(M)+GECM2(M)}} .

P6(M} = 1.49/ROUGH{M)FGECMI(M)*RHE%0,666666T/P1(M)

ALM = (GECFI(MI+PS(MI*(ALFMAX{1)-0.5))/AFULL(N)

PT{M) = 2.0%GECML (M) /CFOM2(M}+2.0

P2(14) = (GCCMLUIM)+GEDH2{M}/2.0)/DISTIM)

P& (M) PSI(ALNM)

G0 10 15¢C

CALCULATICAS FCR RECTANGULAR CONDUIT, TRIANGULAR BOTTOM.
AFULL(M) = GECM2{(M)*(GECHLI(M)~GECM3(M)/2.0)

P5(M} = Q0.5%SINIATAN(2.0%GEOM3(M)/GEOM2{M)})

P6{M} = GECNV3(M)/PS5{M)+2.0%(GEGML{M)=GEOM3 (M) )+GEOM2(M)
RH = PS5 (M)/SQRT(2,0%GECM3 (M) /GEGM2(M) ) *P6 (M)

PT(M) = RH®*0.6€6666T/AFULLI{M}I®%0,3333333

PLIM) = 1.49/ROLGHIM)*AFULLIMI*(AFULLIM)/PO(M)}*%0.666066567
P2(M} = CEOMLIM}/DIST(M)

P4iM)r = PSICALFMAX(NT))

GU T0 150

CALCULATICAS FGR RECTANGULAR CONDUIT, ROUND BOTTOM.
PS(M) = 2.0%ARSIN(GEUNM2(M}/2.0/GECM3I(M))

P6(M) = CECM3(MI*GEOM3(MI/2.0%(PS(M)-SIN(PS(M))}

AFULL (M) = GEOM2( B} *GECHL{M) +Po (M)

RH = AFULL(MI/(CEOM3(M)*P5S{M)+2.0%GECML (M) +GEOM2(M))
PLIMY = Lo49/ROUGH( M) *AFULL (M) %RH®X0.,666666T

AA = 3.1415865%GECHU3(M)%GEQM3 (M)

PT(M) = 1.49/ROUGH{M ) *AA*(GEOQH3{M)/2.0) *%0.666666T/PL(M)
P2(M) = (GEGMLI(FMI+GECM3{MI*(1.0-COS({PS(M)I/2.0)))/DIST(M)}
Pa{M) = PSI(ALFMAXINT))

CALCULATICAS COVMMCN TQ ALL CONDUITS.

CONVERT SLOPE FROM FT./100 £T. TO FT./FT,.

SLOPE(NM) = SLGPE(M)*0,01

QFULL (M} = PLIMI*SQRY(SLOPE{M))

CMAX(M) = P4IMI*QFULL M)

DXDTE(M) = CIST(M}/DTY

Cl{4) = DXDY(M)®=AFULL (M) /7QFULL(NM)

DETERMINE IF FLCW IN CONDUIT IS SUPER-CRITICAL MOST OF TIME.
CRITERICN IS CERIVED BY COUMPARING NORMAL AND CRITICAL VELUCITYIES.

BOTH VELCCITIES DEPEND UPON DEPTH OF FLOW.
FACTOR OF 0.3 CCRKESPCHDS TO CIRCULAR PIPE 95% FULL.

FIRS 61
FIRS 62
FIRS 63
FIRS 64
FIRS 65
FIRS 66
FIRS 67
FIRS 68
FIRS 63
FIRS 70
FIRS 71
FIRS 72
FIRS 73
FIRS 74
FIRS 75
FIRS 76
FIRS 77
FIRS 78
FIRS 79
FIRS 80
FIRS 81
FIRS 82
FIRS 83
FIRS 8¢
FIRS 85
FIRS 86
FIRS 87
F1RS 88
FIRS 89
FIRS 90
FIRS 91
FIRS 92
FIRS 93
FIRS 94
FIRS 95
FIRS 96
FIRS 97
FIRS 98
F1RS 99
FIRS100
FIRS101
FIRS102
FIRS103
FIRS1 0%
FIRS105
FIRS106
FIRS107
FIRS108
FIRS1 09
FIRS110
FIRS111
FIRS112

AA=1.49/RCUGH(MI%SQRT (SLOPE(MI/32.21%(P2(M}%*DIST(M) }**,156666T7T*0.3FIRS113

SCF{M) = GNO

IF (AA.GE.1.G} SCF{M) = VES

G0 10 2c¢C

CALCULATICAS FOR LIFT STATION,

IRITEAL VOLUME IN WEY WELL IS HALF THE CAPACITY.
KELLZ{VM) = Q.S*%GEOML (M)

60 TU 1sC
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FIRS114
FIRS115
FIRS116
FIRS117
FIRS113
FIRSL19
FIRS120



DETERMINE NUMBER AND ELEMENT NUMBERS OF FLOW DIVIDER TYPE 21°S. FIR3121

17C K = K¢l FIRS122
IR(K) = M FIRS123
GO T0 19¢ FIRS124
INITIALIZE SURCHARGE VOLUME IN NCN=CUNDUITS. FIRS125
190 SURGEl(¥) = 0.0 FIRS126
SURGE2 (M) = 0.0 FIRS127
SCF{M) = BLANK FIRS128
20C CONTIANUE FIRS129
IF {K.EQ.C) RETURN FIRS130
INITIALIZE FLCW SEYTING FOR TYPE 21 FLOW DIVIDERS, FIRS131
Do 220 I=1.K FIRS132
M= [R(1) FIRS133
L=GECHM3 (V) FIRS1 34
L=NIN(L) FIRS135
220 GEOMI (M)=(QFULL(L)/2.0)#BARREL(L]) FIRS136A
RETURN FIRS137
END FIRS138
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SUBROUTINE INFIL

COMMON/ TABLES/KDEPTH(25) yKLASS{ 25) o PSIMAX(15) 4 ALFMAX(1S),
NA(25) ¢MM(25) s ANORM{15+51 ) QNORM{15,451)
DNORM(15,51),AFACTI(15),RFACT(15}

COMMON/NANES/Z NAME(4:25) ¢GNULYES ¢BLANK

COMMON A(16092¢2) +Q(160+292) » CPOLL(160,24243)y QMAX(160},

CFULL(160)y AFULL({160), DXDT{160},C1l(160)y SLOPE(160),

DIST(160)y GEOML(160)+¢ ROUGH{160)y NOE(160)9s NUE(160+3),

INUE(L160+3)y NTYPE(L160), JR{160), NKLASS, NE, NDT, EPSIL,

TIMEe DTy My KFULL s Ny NOS, NPOLLs NPRINT, ITER,

QCWFI160)e IOLD(160},s PL(160), RNOFF{160), QINFIL(160),

WCWEF(1AD3) e PEUTNIIANLRY, IR(160), P2CIANY. NIN(IONO),

P5(160) +P6{160)+PT(L60)ySCF(160) +BARREL (160},

TITLE{40), NPE(20)s NYN(20), NORDER(70}y GEOM2{160),

GECM3(16C) ¢+ P4(160) +SCOUR(L60)y KSTURE(160}

SUBROUTINE TO ESTIMATE AND ALLOCATE SEWER INFILTRATION

DIMENSICN NDD(12) NDXCAY(380)

READ{5+5C0) DINFILGINFILRINFIL

READ(5+5C1l) NDYUDsRSMAX,ULEN

READ(5+51C) (NDD(1)41=1,12)

SINFIL=C.0

IF(GENFIL)10,10,50

SUMINF=DIANFIL+RINFIL

IF(SUMINFEQ.0.CIKRITE(6,600}

IF(RSMAX.LE.C.0) GO TO 200

MFREZ=0

MLTBE=0

MLTEN=O

PLACE MCATHLY VALUES AT MIDDLE OF MONTH

11=0

D0 100 I=1,12

NDDAY=11+15

NDXDAY (NCCAY)=NDD (1)

11=11+30

CONTINUE

INTERPCLATE FOR FIRST AND LAST 15 DAYS OF 'YEAR?

NX=345

NY L=NDXDAY(345)

NY2=NDXCAY(15)

NX1=345

NX2=3TS

DO 110 I=1,30

NX=NX+1

NY={{NY2=NYL)®* (NX=NX1)})/30 + NhY]}

NDXDAY{AX)=NY

CURTINUE

CONVERT LAST 15 DAYS TO FIRST 15

NX=360

DO 120 I=1,15

NX=NX+1

NOXDAY ( I )=NDXDAY (NX)

CUNTINUE

INTERPOLATE FROM NDDAY=16 THRU NDDAY=344

K=1

NX=16

NX1=15

NX2=45

NYL=NOXCAYINXKLD

NYZ=NOXDAY(NX2)

NY=CCnNY2-RYL1) *{NX~NX1)}3/30C +NYL

N

VO PN WN -
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INFI
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INF1
INFI
INFI
INFI
INF1
INFI]
INFI
INF]
INFI
INFI
INFI
INFI
INF]
INFI
INFI
INFI
INFI
INFI
INFI
INF]
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INF1
INFI
INFI
INFI
INF1
INFI
INFI
INFI
INFI
INFI
INF1
INF1
INF1]
INFI
INF]
INFI
INFI
INFL
INF1
I NFI
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150
160

170
175

180

185

20¢
40

50
6C

10

NDXDAY { AX)=NY

K=K+1

NX=hX+1

IFIK.LE.3C) GO TO 130
NX1=NX1+30

NX2=NX2+430

K=1

IF(NX2.LE.345}) GO TO 130
DETERMINE BEGINNING OF FREEZING PERIODIMFREZ)
00 150 1=1.+360
IFI{NDXDAY(I}.GT.750) GO TO 160
CONTIMUE

BFRLZ=]

IF STORM CAY IS PRIOR TO FREEZING, SET SINFIL=0.0

IF(NDYUDL.LE.MFREZ) GO TO 200

STORM CCCURED AFTER FREEZING BEGAN
NTOT=0

DO 170 I=MFREZ,360
IF(NOXCAY(I).LE.750) GO TG 175
NTOT=NYOT+{NCXCAY( 1)-750)

NAREAL =NTCT

MLTBE=1

NTOT=0

IF(NOYUD.LT.MLTBE} GO TO 200

DO 180 [=MLTBE,260
NTOT=NTCT+{T50-NDXDAY (1))
IF(NTCT.GE.NAREAL) GU TO 185

CONT INUE

if EQUAL AREA MOT REACHED SET MLTEN=360
MLTEN=T

IF[HNDYUDLGE. FLTENY GO TO 200
CALCULATE SINFIL
XMLTBE=FLOAT(MLYBE)
XNDYLO=FLOAY{NCYUD)
XMLTEN=FLOAT(MLTEN)

XXARG= ({XNDYUD=-XMLTBE}/ (XMLTEN-XMLTBE)}*3.1416
SINFIL=REFAXESIN(XXARG}

60 10O 40

SINFIL=0.0
QINF=RINFIL+SINFIL+DINFIL

GO0 T0 €0

QINF=GINFIL

CONTINLE

OPINF=0.C

IF{ULEN.LE.O0.O)ULEN=6.0
ATERM=SCRT(4.0%2,1416)/7ULEN
OPNFIL=C.0

D0 70 K=1.NE

M=JR{K}

NT=NTYPE (M}

IF(KLASS(ANT).GT.21G0 TO 70
OPINF=ATERNMESQRT(AFULL (M) I%DIST (M) +0P INF
CONT INLE

WRITE(6,615) )
WRITE(€9€2CIDINFILoGINFIL ¢SINFILRINFIL
WRITE(6,€30)

D0 80 K=1,NE

M=JR{K}

NT=NTYPE (M)

IF(KLASSINT).GT.23GO TO 80
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INFI
INFI
INFI
INFI
INF1
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INF1
IKFI
INFI
INFI
INF1
INF]
INFI
INFI
INFI
INFI
INF1
INFT
INF]
INFI
INF 1
INFI
INFI
INFI
INFI
INFI
INFI
INFI
INF1
INF]
INF]
INF1
INF1
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INF1100
INFI101
INF1102
INFI123
INF1104
INFI105
INFI106
INF1107
IHFI D8
INFI109
INFILLO
INFILLY
INETL112
INFI113
INFILl4
INFI115
INFI116
INFILLT
INFL118
INF1119
INF1120



OPNFIL=ATERM:SQFT(AFULL(M))20IST(M) INFI121

0P=0PNFIL/QPINF INFI122
QINFIL(M)=QINF%0P/448.8 INFI123
WRITE (6 4640)NCE(M),QINFIL(M]),0P INFI 124
80 CONTINUE INFI125
500 FORMAT(1CFE.1) INFI126
501 FORMAT(I5,6F8.1) INFI127
510 FORMAT(1615}) INFI128
60C FORMAT(®*1l NO FLOW ESTIMATES FCOR DINFIL OR RINFIL WERE INCLUDED'//)INFIL12Y
615 FORMAT(®C'920Xy *TOTAL AREA INFILTRATION(IN GPM) DUE TO:'//, INFI130
110X, BASE FLCW'5X, *GROUNEC WATERT, 11X,*MELT "95Xs* RAIN'//) INFI131
620 FORMAT(10XsF1004¢5X¢F10.%4+9XsF10.4+9XsF1l0.44//) INFI132
630 FURMAT(*C*e20X s *AFPUORTIUNED INRF LLIRATIUN®// 310X ELEMENT NOG' 55Xy INF1133
1'QINFIL(CFS) * 415X, *OPNFIL'/ /) INFI 134
640 FORMATU® *41CXeISeL2XsF10e3911XsFBe4) INFI135
660 FORMAT(® *,2]5) INFI136
RETURN ' . INFI137
END INF1138
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SUBROUTINE INITAL
ROUTINE INITIALIZES FLOWS, AREAS, AND CONCENTRATIUNS TO VALUES
CORRESPCNDING TO DRY WEATHER FLOW PLUS INFILTRATION,

WHEN THERE ARE NO INITIAL VALUES OF DWF DR INFILs VALUES REMAIN O.

COMMON/TABLES/KDEPTH{25) +KLASS(25) +PSIHMAX(15) s ALFMAX(15) s
1 NA(25) s MM(25) , ANORM( 15451 )9 QNORM( 15,511,

2 ONORM(15,51 ), AFACT(15)4RFACT(15])

COHHON/CRHF/ CVORF(T) sOVBCD(THeNDVSSIT) ¢HVDRF{24) +tiVBOD(24 ),
HVSS5 (24} sHVCOL I{ 24 ) KTNUM KDAY ¢ KHOUR s KMINS

COMMON A(1€0¢2+2) 1Q(1604252) » CPUOLLIL6042+293)y QMAX{1507,

QFULL(160), AFULL(160}, DXDT{160),CL{160}, SLOPE(160),

CIST(1A0), GFOML{)ANY, POUCHILA0), MNR(1A0), NHE({160,3),

INUE{160+3)s NTYPE(1601, JR{160)+ NKLASS, NE, NDT, EPSIL,

TIME, DT, M, KFULL, K, NOS, NPOLL, NPRINT, I[TER,

QDWF(160), IOLD(160)y PLIL60) s RNUFF{160)y QINFIL(160),

WEWF(160,3)y, PLUTO(160+3)y IR(160)y P2{160)y NIN{100O),

P5(16029P6{160)4PT(160},SCF(160)BARREL(160),

TITLE(40) ¢ NPE(20)s NYN{20), NORDER(70)., GEOM2{1601),

GECM31160) 4 P4(160),SCOUR{160), KSTORE(160])

COMMUN  BCOIN( 251500 9 SSIN( 24150) +BUDUUT 4SSUUT .CULIN(2,1501),

)

OQNO‘U’-PNN-—

ATERM( 2+11}+A02DT2( 2,11)+BDEPTH( 2+11)4BSTOR( 2+111,20LOUT,
DUMSTR(11),DUMDEP(11),
KTSTEP,VOLIN( 2+150) s VOLOUTE 2,150) +STURSCUMIN( 2),CUMOUT ( 2),
SBOC( 2)4+5SS( 2),SCOL( 2),
ISTMOC( 2),ISTTYP{ 2),ISTOUTL 2),
QPUNP( Z) oDSTART( 2)4DSTOP( 21
OTON( 2),STGRMX( 2) oOTPUMP( 2)«DTMORE( 2)oSTORF( 2)+APLANC 2},
CLAND( 2)+CSTORC 2) 4CPSt 2} 4CTOTALL 2)+CPCUYD( 2} ,CPACREL 21y
LP,+JPLPREV( 2),LABEL,DETENT(150),FRAC{150},0UT1{10,200)

DIMENSICN SUM2(6) ,Q0(160),Q1{160),001(160),Q02{160}

EQUIVALENCE (QOL(L)QMAX(L1) )y (QO2{(1),QFULL(LY}}

EQUIVALENCE (CO(11,Q(1,2,2)),(QI(1),Q(1,1,2)}

WRITE (€+5C0)

WRITE (€,502)

CO 100 I=1,NE

H = JRLUIDD

SUM UPSTREAM FLOWS AND POLLUTANT INFLOWS.

SUML = C.C

DO 10 K=1,NPOLL

L 20 3R K BE B B BE IR BK B J

10 SUMZ2(K) = 0.0

DO 20 J=1.3

L=INJE (¥, J)

NTU=NTYPE(L}

IFINTULE.1T.0R NTUL.GE.23)} GO TO 18
KK=GEG¥3(L)}

QQ=QU2{L}

IFTRCGE( M) LEC.KKIQQ=QOL(L)

- G0 Tu 1§
18 CC = Q(L+2+1)#BARREL{L)

19

SUM1=SUM]+QQ
DO 20 K=1,APCLL

20 SUM2(K)=SUNMZ(K)+CPOLL (L,2,1.K}%QQ

SUM1 = SUMI¢QINFIL(M)}+COWF(M)IZDVDWF(KDAY } *HVDWF (KHUUR)
C{Msls1) = SUML/BARREL(M)

QiMe2¢1} = Q(N,1,1)

IF(QU M elol)elT40.0} Q(My141)=0.0

IF(G{M,2,1)etT.Ce0) QiMy241) =0,0

IF (SUM1.EC.0.C) GO TC 40

74

QINST 4COLSTLCINSTLL 2),Q0USTL( 2),STORLL 2}1,Q0UTOL 2)+STCRO( 2},
NSTORKSTOR,IPRINTL 2),IPOLL 2}, 1FLOCDL 2), ICUST( 2} ,DEPMAX( 2},

INIT
INLY
INIT
INIT
INIT
INIT
INIT
INIT
INITY
INIT
INIT
THIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIY
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT
INIT

INIT
INIT
INIT

INIT
INIT
INIT
INIT
INIY

INIT
INIT

VOOV HWN =



00 30 K=1,APCLL INIY
IF(K.EC. 1) SUM2(K}=SUM2{K)+WEWF (¥, K)%*DVBUD{KDAY }:HYBUD({KHOUR) * INITY

*DVDWF (KCAY ) #HVDWF ( KHOUR) INIT
IF(K.ECL2) SUM2 (K)=SUM2(K)+WDWF { MyK ) %DV SS (K DAY) *HVS S(KHOJR } % INIT
ADVOWF (KCAY)#HVDWF (KHOUR) INIT
IF (K.EC.3) SUM2U(K)=SUM2(K) +WDWF{MsK)*L.0%HVCOL I (KHOUR) *DVDWE( KDAY INET

*) *HVOWF ( KHOUR } INIT
CPOLL(Me1914K) = SUM2(K)/SUML INIT
30 CPULL(Ny2914K} = CPOLLAMy1s1,K) INIT
40 NT = NTYPE(M) INET
IF (NT.EC.22) GO TO 44 INIT
IFINT.LT.18.0ReNTLGT.22) GO TO 45 INIT
ASSURE ALL Dhe (S WOW=-uUlVERTED iii A FLOW DIVIDeR 1YFE ELEMENT. INIT

- QOL(M)=SUM INIT
Q02{M)=C. ¢ INIT
60 TO 45 ' INIT
44 QO1(M) = 0.0 INLT
Q02(M) = SuMl INET
45 IF (KLASS(NT).EQ.3) GO 7O 100 INIT
DETERMINE INITIAL FLOW AREA FUR CONDUITS. INIT
PS = Q(Myly1)/QFULLIM} INIT
CALL FINGCA{PS,A(My1,1)) INIT
AlMy2,1) = A(Myl41) INIT

100 WRITE (€&,501) NGE (M) o NTy SUMLyA{My1 41} ,{CPOLL{My1y1,K)oK=1,NPOLL} INIT
900 FORMAT ('1ELEMENT FLOWSs AREAS, AND CONCENTRATIONS ARE INITIALIZEDINIT

1 TO DRY WEATHER FLOW AND INFILTRATION VALUES.') INIT

901 FORMAT(16,I8,2F8.3,2F&.4,3X,1PFB.2,0P3F11.4) INIT
902 FORMAT (' ELE.NO. TYPE FLOW AREA CONCI CONC2 CONC3  INIT
1 CLNC4 CONCS CONC6' ) INIT
RETURN INIT

END ‘ INIT
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SUBROLT INE NEWTON(ALPHA+PSsCL1+C2:KFLAG)

NEWTGN-RAPHSON IVERATION ASSUMING FUNCTIONAL FORM FOR Q-A CURVE.

DIMENSICAN CI(16C)yQ0(160)

COMMON/TABLES/KDEPTH(25) s KLASS(25)+PSIMAX{15),ALFMAX(15),

NN(25) s MM(25)  ANORM{15:51) 4 QNURM(15+51 ),
DNORM{15+51)+AFACT{15) +RFACT(15)

CCOMMON A{1604+2+2) ,Q(16042+2) 4y CPOLL(16042,243), QMAX(160),
CRFULLUL60) sy AFLLL(160) ¢ DXDT(160)eCLl{160)s SLOPE(L16D)
DIST(160), GEQM1(160), ROUGH(160)y NOE(160), NUE(160,3),
INUE(160+3)y NTYPE(160)}s JR{160), NKLASS, NEy NDT, EPSIL,
TIMEs DTe My KFULLs Ny NOSs NPOLLs NPRINT, ITER,
QCWF(1601s 10LD(160), PL(160)s RNOFF(160)y QINFIL(160),
WEWF(L60493)y PLUTU(LO6093) s IR(160)s P2(160)s NIN{1000},
PS(160)},P6(160)4PT7(16C)ySCFL160)¢BARREL(160},

TITLE(40)s NPE(20)» NYN{20)s NURDER{T0)y GEUM2(160}),
GECM3( 160} » P4(160) ¢SCNUR(160)y KSTORE({160}
COMMON BODIN( 2,4150) ¢SSIN{ 2,150),80D0UT,SSOUT,COL IN(2,150),

ATERMI 24110,A02DT20( 2411) +BDEPTH( 2411}4+BSTOR( 24113 ,COLUUT,
DUMSTR(11)+DUMDEP(LL),
KTSTEP, VOLINC 2.150),VOLOUT( 2,150),STOR,CUMIN{ 2),CUMIUTL 2),
SBUGL 2)49SSSU 2)4SCOLL 2)
ISTECDL 2)o1STTYPL 2),1STOUT( 2},
QPUMP( 2V ,DSTART( 21,08TUP( 21},
DTON{ 21),STORMX( 2) ,DTPUMP( 2} +DTMORE( 2).STORF{ 2),APLAN( 21,
CLANC( 21,CSTOR( 2} 4CPS( 2),CTOTAL( 2),CPCUYD( 2} ,CPACRE( 2),
LPc¢JPLPREV( 2) +LABEL,DETENT(150)+FRACII50),0UT1(104200)

EQUIVALENCE (CC(1),Q(1,2,2)),0Q1(1},Q(1y1,2))

FIRST GUESS FUR ALPHA ASSIGNED IN CALLING PROGRAM.

KFLAL = 1

HELP = C.O

ICHK = 0

1=0

[=1+1

PS = PSI(ALPHA)

D=(PS+C11*ALPHA+C2) /{DPSI{ALPHA)+C11)

IF (AGS(D).LE.EPSIL) GO TG 20

ALPHA = £LPHA-D

IF (ALPEALT.0.0.0R.ALPHA.GT.1.0.0R.ICHK,EQ.1) GU TU 15

IF (1.LE.20) GO TO 10

ALPHA = ALPHA+D/2.0

ICHK = 1

60 TO 10

NEWT
NEWT
NEWT
NEWY
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT

QINSTCOLSTHQINSTL( 21:Q0USTL{ 2)+STORL( 2),QUUTOCL 2)+STORD( 2) o NEWT
NSTOR s XSTCR IPRENT L 2),IPOLL 2}, IFLOODC 2),ICOST( 2),DEPMAX{ 2),NEWT

NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEWT
NEHMT
NEWTY
NEWT
NEWT
NEWT
NEWT

IF NctC DEs ASSIGN NEW VALUES TO ALPHA BY MARCHING ALONG ABSCISSANEWT

ALPHA = HELP
HELP = HELP+0.05
1 =0

ICHK = 0

1f {HELP.LE.1.05) GO TO 10

ITERATLCAN DCES NOT CONVERGE. RETURN TO MAIN FOR ERKOR MESSAGE.
KFLAG = Z

RETURN

IF (ALPHALGEsD<0.AND.ALPHA.LE.1.0) RETURN

GO TQ 15

END
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NENT
NEWT
NERT
NEWT
NEWT
NEwT
NERWT
NEWT
NEWT
NEWT
NEWT
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c

SUBRGLYINE PRINT

CxeeaxxxkTh[S ]S A AEW SUBRCUTINE WHICH WILL REPLACE THE OLD PRINT

¢
C

OO NSHWN M

LR N AR R N B B B B )

10

900

15
20

216

WHICH EXISYED AT THE TIME OF THE MARCH MEETING

COMMON ZTAPES/ INCNT,ICUTCT JIN(10)+J0OUT(10)4NSCRAT(5])

COMMUN A(160+2+2) ¢QU160¢2+2) o CPOLL(160124+2¢3)s QMAX{150),
CFULL(160), AFULLI160), DXDT{160),CLl(160)s SLOPE(160},
DIST(160})y GEOM1(160)y RUUGH(160)y, NOE(160)y NUE(160,3),
INUE(16093)s NTYPE(L60)y JR(160), NKLASSy NE, NDT, EPSIL,
TIME, CTy My KFULLy Ny KOS, NPOLL, NPRINT, ITER,
CCHF(160)y I0OLE(160) s PL(160)y RNOFF(160)s QINFIL{160),
wiwr{lo0e3)y PLUTU{LOVU93)y IR(1060)y P2(160)y NIN(10OOO),
PS(160) sP6(L60)¢®T7(160) +sSCF(L160)BARREL(160),

TITLE(40)e NPE(20)y NYN(20}, MORDER(TO)y GEOM2(160),
GECM3(160) , P4(160),SCOCUR(160}), KSTORE(160)
COMMON BODINT 29150} 2SSIN( 2+150)+80D0UT ¢ SSOUT +COLIN{2+150}),

ATERM{ 2,111},A02D0T2( 2,11),BDEPTH( 2,11} ,BSTOR( 2,11),C0LOUT,
DUMSTR{11} ,CUMDEP(111},
KTSTEPVOLINL 25150)VOLOUTL 29150} STORSCUMIN{ 21 ,CUMOUT( 21,
SBOD( 2)4SSS( 21,SCOLC 2},
ISTMCD( 2}« ISTTYP( 2)«1STUUT( 2}
QPUMP( 2),DSTARTL( 2),DSTOP( 2},
DTIONL 21 STORMX( 2) ,DTPUMP( 2),DTMORE( 2)4STORF{ 2)APLAN( 21},
CLANDU 2)+CSTOR{ 2):CPS{ 2),CTOTALL 2),CPCUYD( 2} sCPACRE( 2)4
LPs 'PoLPREV( 2) s LABEL,DETENT(150),FRAC(150),0UT1(10+200)
COMMUN /XX/ 0OUT2(10+200+4)4PP(4)
11=0
1I=11+1
NTX=NSCRAT(II)
REWIND ATX
00 10 J=1, 10
NYN{J })=0
DO 10 N=1,200
OUT1{JsN}=0.0
D0 10 I=1,4
OUT2(JsNs11=0.0
pelI)=C.0
CONTINUE
READ(NTX) NDT ¢NAYNsNPCLLoNNPE DTy JPRINT »JPLOT
READINTX){AYN{11,1=1,NAYN)
FORMAT(1015)
DO 20 N=1,NDT
DO 20 J=1yNAYN
READ(NTX) CQ«{(PP{1)¢I=1,NPOLL)
OUTL(J+N)=QQ
DO 15 JJ=1.NPOLL
QUT2(JeN9JJ)=PP(JJ]
CONVIANUE
IF(11.GT.1) GG YO 29
PRINT INFLOWS
WRITE(64921)
WRITE(6«91L){T+E=10+10)
DO 216 I= 1,NNYN
HRITE(6+612) AYN{ID2(OLTL(L +d) 9321 4NDT)
WRITE(64+322)
hRITE(64911)(1,1=1,101)
DU 217 I=1sNNYL

77

QINSToQCUSTQINSTL( 23 ,QOUSTLL 21, STORL( 2),QUUTOL 2),4STORO( 2),
NSTOR ¢ KSTCReIPRINT( 2)+IPULC 2) ¢ IFLUUDL 21, 1COST( 2) 4 DEPMAX( 2)9

PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PRIN
PIIN
PRIN
PRIN
PRIN
PRIN
PRIM
PRIN
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30
32
34

36
16C

218
3oC

40
42
44
46
161

2168

1000

50
52

54

56

234

DO 217 1p=1,NPOLL
GO TU (30+32,36934) 1P
WRITE(€,4560)
GO TO 16C
WRITE(6+961)
GO T0 160
HRITE(E44%€2)
60 TO 160
WRITE(6,+9€3)
CONTINLUE
IFUIP JNEJIINRITE(64912) NYN(I),{OUT2{[4J,IP)J=1,NDT)
IFUIP JEQe2)WRITE(H996T) NYNLI) o (OUTZ(14JolP) oJ=14NDT)
CUNTEINUE
IF{lI.LE.1}) GO TO 5
PRINT OUTFLONWS
HRITE(64523)
WRITE(E(SLILI(T,1=1,10)
00 218 1=1,NNPE
HRITE(64912) AYNIID,(QUTLI(I,J),J=1,NDT)
HWRITE(64924)
WRITE(6,S11)(1,+1=1,10)
00 219 I=]14NNPE
DO 219 [P=1yNPOLL
GO TO (40:42:46944)41P
HRITE(6:560)
GO Y0 1¢&1
HRITE(€+S€1)
G0 TO 161
WRITE(6,562)
GO TO 161
KRITE(E95¢€3)
CONTINLE
IF(IPNE.3) URITE(64912) NYN(I}s{OUT2(1eJoIP) 2J=14NDT)
IF{IP EQe3) WRITE(6996T7) NYNUIDI{OUT2(I4JsIP)+Jd=1,4NDT)
CUNTINUE
FIND TCTAL CUTPUT OF SS AND BOD IN POUNDS
TSSOUT=20.C
T80D0OT=0,0
DO 1060 J=1,NDT
TSSUUT=TSSCLT+OUT2(NNPE+J:2)1%DT/60.
TBODOT=TBCDOT+0UT2(NNPEyJ91)%DT/60.
CONTINLE
WRITE(C61¢S64)
WRITE(6,911)(1,1=1,10)}
DU 236 I=1.NNPE
DO 23¢& 1IP=1,NPOLL
GO TO (50+52,5&954),1P
WRITE(6+568)
GO T0 234
WRITE(£:569)
60 1O 224
WRITE {6,962)
GO TU 234
CONTINUE
IF(IPJECe3} WRITE(64966)
CONT INUE
D0 235 J=1,NDT

IFI0UT1(I+J).£0Q.0.0) GO TO 237

LFCIPANES3) OQUT2(1eJdy IPI=OUT2(10J,y IPI%206T.5/0UTL1 (1)
IFCIP.€Qe3) OUTZ2{I+4J¢IPI=0UTZ2(1¢delP)/(OUTL(19J1%1T7040.0)
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PRIN 38
PRIN 39
PRIN 40
PRIN 41
PRIN 42
PRIN 43
PRIN 44
PRIN 45
PRIN 46
PRIN 47
PRIN 48
PRIN 49
PRIN. 52
PRIN 51
PRIN 51A
PRIN 52
PRIN 53
PRIN 54
PRIN 55(C
PRIN 67C
PRIN 63
PRIN 69
PRIN 70
PRIN T1
PRIN T2
PRIN 73
PRIN 74
PRIN 75
PRIN 76
PRIN 77
PRIN 78
PRIN 79
PRIN 80
PRIN B1
PRIN 82
PRIN 83
PRIN 84
PRIN 385
PRIN 86
PRIN 87
PRIN 88
PRIN 89C
PRIN1D4C
PRINL1 OS5
PRIN10OS
PRIN1O7
PRIN1DOS
PRIN10OS
PRINI1O
PRIN]IL1
PRIN112
PRIN1L13
PRIN11<
PRINLLS
PRIN116
PRIN11Y
PRINLLS
PRINIL1Q
PRINL120
PRIN121



237
238
235

23¢

60 70O 238
OUT2(I+34IP)=0.0
CONTINUE
CONTINUE

IF(IPNEe3) WRITE(64912INYNII){CUT2(1,4J,IP),J=1,NDT)

IFUIP.EQ.2) WRITE (6,G6TINYNITI L (OUT2(14J41P)J=1,NDT}

CONTINLE
WRITE(06:565) NYN(NNPE}»TSSOUT I NYN{NNPE)TRODOT

PRIN122
PRIN123
PRIN124
PRIN125
PRIN12S
PRINL127
PRIN128
PRIN129

565 FORMAT(*1°'/°'0*,5X, *TOTAL POUNCS OF SUSPENDED SOLIDS OUTPJUT FROM ELPRIN13O0
¥EMENT * 4144 =¢,F10.2//% %,5%X,*TOTAL PUUNDS UF FIVE-DAY BOD UJTPUTPRIN13]
* FROM ELEMENT *,14,% =,F10.2//77)

311
364
911
912
921
g22
923
S24
955
960
s61
962
963
966
S617
68
969

RE TURN
FURMAT (/ /42X e * SELECTED GUIFLUW PULLUTOLRAPHS

b ]

PREN132
PRIN133
PRIN134

FORMAT(* EXTERNAL'*/* ELEMENT TIME STEP®/' NUMBER',3X,10(16,4X)IPRINL13S

FORMAT (/16+4X+10F10.34/+(10X,10F10,.3))
FORMAT(//43X+* SELECTED INLET HYDROUGRAPHS - CFS')
FORMAT{ /743X *SELECTED INLET POLLUTOGRAPHS
FORMAT(//42X ¢ *SELECTED OUTFLOW HYDROGRAPHS = CFS')
FORMAT(/ /42X *SELECTED QUTFLOW POLLUTOGRAPHS
FORMAT(*G* 940X *PCLLUTANT',15)

FORMAT({'C* ¢40Xg'#%% BOD IN LBS/MIN #%x¢)
FORMAT(*C* 40Xy "*% SUSFENDED SOLIDS IN LBS/MIN *#%¢)
FORMAT(*0¢ 440Xy *%%% DG *xxt)

FORMATU*C® 440X,y *%%% CCLIFORM IN MPN/MIN %*x%xet)
FORMAT(*C® 40X ***%xCOLIFURM IN MPN/LOOML *%x%¢}
FORMAT(/16:¢4Xe1PLOE1042¢/,(10X,y 10ELD. 2))
FORMAT(*C" 140X o *%%%x BED IN MG/L #%xx?)
FORMAT( 10" 40X, **%dk SUSPENDED SOLIDS IN MG/L *%%x?)
END
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PRIN136
PRINL37
PRIN138
PRIN139
PRIN140
PRINY41L
PRIN142
PRIN143
PRIN144
PRIN14S
PRIN1&%
PRINL1&T
PRIN148
PRINL149
PRIN150
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20

25

100

105

FUNCT LCN PSI (ALPHA)

PSSt

FINDS GC/CFULL (PSI) GIVEN A/ZAFULL (ALPHA) FUR FUNCTIGNAL Q-A CURVEPSI

CGMMON /PSICPS/ AAAB+D1+D2+AAACATH ALF,] 4R

COMMGN/ TABLES/KCEPTH(25)4KLASS(25) PSIMAX(15),ALFMAX(15]),
NN{25) s MM(25) JANCRM{15+51 )9 GNURM(154+51)
DNORM (15,51 ), AFACTI15}),RFACT(15)

COMMON A(160+2+2) +Q(160+2+42) o CPULL(16092+2+3)y QMAX(160),
CFULL( 1603y AFULL{160)y DXDT(160)sCL(160}s SLOPE(160},
CIST(160)y GEGH1(160)¢ ROUGH{160)y NOE(L160)y NUE{16Cs3)s
INUE(160493) s NTYPE(L60)y JRE160)s NKLASSs NEs NDTy EPSILy

TIFEs DTy My KFULLe N, NDOS, NPOLL, NPRINT, ITER,

F5(160) 4P6{160)+PT7(160),SCF{160),BARREL{160},
TITLE(40), NPE(2C)y NYNL20)s» NGRDER(70), GEOM2(160},
GECM3(160) 4 P4(1L60),SCOUR{L60}, KSTORE(160)

CCMMON BODIN( 291501 ¢SSIN( 2+150) 4BUDUUT 4SSUUT4CILIN{(2,1501),
QINSToCOLST QINSTLL 2)4QOUSTL( 2)9STORLL 2),QOUTO( 2),STORO( 21,PS1
NSTOR¢KSTOR+IPRINT{ 2},IPOL( 2),IFLOOD( 2),ICOST( 21,DEPMAXL Z}4PSI
ATERF{ 2¢11)9802D0T20 2¢117+8BDEPTH( 2911 ) +BSTOR( 2411)yl0L0OUT,

DUNMSTR{11)+DUMDEP(111),

SBOCL 2)4SSSU 2F+SCCLL 2)
ISTMOC( 2),1STTYP( 2),ISTOUTL 2),
QPUMPL 2)4DSVART( 2),05TUP( 2)+

LPy IP+LPREV( 2)9LABELDETENT(150}FRAC(150)+0UT1(10,200)
PSSl = 0.C
IF{ALPHAL.LE.040) RETURN
RT = NTYPE(M)
IF (NT.EC.2) GO YO 20
IF (NT.EC.10) GO YO 100
IF (nNTLEC.11) GO TO 110
IF (NT.EC.12) GG TO L2C

QCWF{160}, IOLD(160)¢ PLI160) s RNUFF(160), QINFIL(16D),
WLHEt iousdse PLUVULLOGY 3y 1R{Llou) e P2({L100)s NIN(LUOO),

KTSTEPVOLINL 2+150),VOLOUT( 2+150)+STUR,CUMIN{ 2),CUMUUT( 21},

DTUNL 21,STORMX( 2),CTPUMP( 2),DTMORE( 2),STORF( 2),APLAN( 2},
CLANC( 2),CSTCR( 2)+CPS{ 2} sCTOTAL{ 2),CPCUYD( 2)+CPACRE( 2),

PSI
PSI
pPSI
PS1
PSI
PS1
PS1
PSI
PSI
PS1
PSl
PSt
PSI
PSl
PSI

PSl
PSI
PSI
PS1
PSI
pPSI
PSI
PSi
PSSl
PSI
PSl
PS1
PSI
PSI
PSI
PSI

INCLUDE TABULAR PSI CALC. IN CASE PSI IS CALLED BY KLASS=2 CDONDUITOSI

DALPHA = ANCRM(NT,2)=ANGRM{NT,1)
I = ALPHA/LALPEA+].O

PSI = QNCRMINT 1)+ (QNORM(NT s I¢1 )=QNORM(NT+1))/DALPHA*{ALPHA~

1 ANCRM{AT,1))

RETURN

SPECIAL FUNCTIONAL FORM FOR RECTANGULAR CONDUITS.
R = P5(M)

IF (ALPHEA.GT.ALFMAX({NT)} GO YO 25

AAA = 2 ,C*R¥ALPHA+1.0

CATH = {(ALPRAXPT(MI/AAA)**0, 6666667

PSI = ALPHA*CATH

RETURN

PSI = P4(PI+(ALPHA~ALFMAXINT)I*(1.0-P4(M))/{1.0-ALFMAX(NT})
RETURN

FUNLTIONAL FORM FOR KCDIFIED BASKET-HANDLE.
AA = ALPHA*AFULL(M)

IF (AA.GT.CECH3(M)) GO TO 105

ALF = AAJGECM3 (V)

R = GECN)(M}/GECHM2 (M)

AAA = 2,C*ALF#R+1.0

CATH = (ALFSPT(M)/AAA)¥%0,666666T%P6(M)
PSI = ALF#CATH

RETURA

RH = RACF{AA}
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PSI
PSI
PSI
PSI
PSI
pPsl
PSI
PSI
pSlI
PS1
PSl
PSI
PSI
PSI1
PSl
PSI
PS1
PSI
pPSI1
PSI
PSI
PS1
PSI
PSI
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110

115

120

125

PS1 = 1+449/ROUGHIM )%AAYRH**0, 666666T/P L(M}

RE TURN

FUNCTIONAL FORM FOR RECTANGULAR,y TRIANGULAR GOTTOM,.

AB = GECM3(M)*GELM2(MK)/2,0

AA = ALPHA*AFULL (M}

IF (AA.CT.AB) GO TO 115

PSI = PT(M)*ALPHA%®%],333333

RETURN

IF (ALPHA.GT.ALFMAX(NT)} GO TO 25

AAA = GECM3(M)/PS(MI-CEOM3 (M) +(2,0%GEOMLIM)~GEOM3(M) )& ALPHA
CATH = (ALPHA*PO{MI/AAA)%%0.6666667

PSI = ALPHA*CATH

RETURN

FUNCTICAAL FCRM FOR RECTANGULAR, ROUND BOTTOM.

AA = ALPHA®AFULL(M)

IF (AA.GT.P6(M)Y) GO TO 125

ALF = ALPHA®AFULL(M)/ (3.1415965*%GEOM3 (M) *GEGM3(M)])

I = ALF/0.02+¢1.0

PSI = QACRM{L,1)+(QNORMIL,1#1)-CNORM(141))/0.02%(ALF-ANCRM(1,11}}
PSI = PSLI*P7( M)

RETURN

IF (ALPHAL.CT.ALFMAX(NT)}) GO TO 25

Dl = GECM3(M)*PS(M)+2,0%GETCMLI{M)+GEQM2(M)

D2 = GECMI(MIZPS(M)+2.0/GEOM2(MI*(AFULL(M)*ALPHA~P6(M))
CATH = (ALPHA%D1/D2)%**0.,6666667

PS1 = ALPFA®CATH

RE TURN

END
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PSI
PSI
PSI
PSI
PS1
PSI
pPsI
PSI
PSI
PSI
PSH
PST
PSI
PS1
psSI
PSI
PSI
PSI
PSI
PS1
PSI
PSI
PSI
pSi
PSI
PSI
PSI
PSI
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SUBRCGUTINE CUAL(DUMY2 ,DUMY3 ,DUMY4 +DUMYS ) QuaL
ROUTINC SUBPROGRAM FOR POLLUTANTS MOVING THROUGH -SEWER ELEMENTS QUAL
COMPLETE VMIXING ASSUMED IN ALL ELEMENTS SURFACE AND SUB- QuAL
SURFACE INPUTSIPIPEFLOWIGROUNCWATERsSEWAGEs AND CATCHBASIN OQUTFLOWQUAL

MIXING VCLUPE IS THE OIFFERENTIATING FACTUOR THAY AFFECTS QUALITY QUAL

CHANGE FR{M CNE ELEMENTY TC THE NEXT QUAL
DIMENSICN SURGEL(160) ¢ SURGEZ2(160) o WELL1{160) +WELLZ2(160]} QUAL
1,Q0t1603,Q1(160),Q01(160),G02(160),PUMP (160} JUAL
COMMON/TABLES/KCEPTH{ 25) y KLASS(25) + PSIMAX(15) 2 ALFMAX{15) ¢ QuaAlL
1 NME25) o MM(25) o ANORM{ 15,51 ), QNORM( 15,511}, QUAL
2 DNORM(15,51)AFACT(15)RFACT(15]) QUAL
COMMON A(1604242) +Q(L60,2,2) , CPOLL(1604+2+2,53)y QMAX{ 16D}, QUAL
1 CFLLLLLGGY ¢ AFLLLILOVYy DXUT(L6U)4C1(160)y SLUPE(LEO) . QUAL
2 CIST(160)¢ GEOM1{160)s ROUGH(160) ¢ NOE(L160)y NUE(L6093), QUAL
3 INUE({160,3), NYYPE(160}, JR{160), NKLASS, NE, NDT¥, EPSILy QUAL
4 TIFEs DTy My KFULLe Ny NOSe NPOLLy NPRINTy ITERS QUAL
5 COWF(160)y 10LLC(L160)y PL1{L60)y RNOFF{160)}, QINFIL{160}, QUAL
6 WCWF{16C,3), PLLTO(160,3}¢ IR(160}, P2(160)y NIN(LO0O), JUAL
7 PSL160)+P6(160):PT(L6C) e SCF(160) +BARREL {1460}, QUAL
8 TITLE(40), NPE(20) ¢ NYN(20), NORDER{T70), GEOM2(1601), QUAL
9 GECM3{160) » P4(160} oSCOUR(160) s KSTURE(160) QUAL
CCMMON BCDIN{ 2,150),SSEN( 2,150),B0D0OUT,SSOUT,COLIN(2,150), QUAL
* GQINST,CQOUSTQINSTLL 21, COUSTL( 2)4STURL( 2),QUUTO( 2}STURD( 2} +QUAL
* NSTORKSTOR, IPRINT( 2),IPOL( 2)},1FLOOD{ 2).,1COST{ 2),DEPMAX( 2]},QUAL
* ATERM({ 2411),A02DT2¢( 2,11),8DEPTH( 2,11),BSTOR{ 2,11),COLOUT, QUAL
* DUMSTR(11)+DUNMDEP(11), QUAL
* KISTEPyVCOLINC 2,150),VOLOUT( 24150)STOR,CUMIN( 2),CUMOUT( 2), QUAL
* SBOD( 2)SSSU 2),SCCL( 2)» JUAL
®  ISTMOC( )+ ISTTYPL 2)+1STOUT( 2)» QUAL
* QPUMPL 21 4DSTART{ 2),05T0P{ 21}, QUAL
* DTIGN{ 2)¢STURMX( 2) 4DTPUMP( 2)DTMORE( 2),STORF( 2)+4APLANC( 2} QUAL
* CLAND( 2),CSTGR( 23 ,CPSC 23).CTOTALL 2).CPCUYD( 2),CPACRE( 21, JUAL
€ LP,JPLPREV( 2),LABELDETENT(150)+FRAC(150},0UT1(10,200) JUAL
EQUIVALENCE (PUMPIL)+DIST(L1)) »(SURGEL(L1)+PLCL)),(SURGE2{1),P2(1)) QUAL
EQUIVALENCE (QOL(1),QMAX(L)), (QU2(1),QFULL(1)) QUAL
EQUIVALENCE (QO(1)2Q(1+2¢2)),(QE{11+Q(1s1+2))} QUAL
EQUIVALENCE (WELL1(1),SLOPE(1)),(WELL2(L},ROUGH(1)) AUAL
REAL KVAL QUAL
P3=2./D0T7 QUAL
NT=NRTYPE (M) QUAL
GO TO(11€C+110+110,1104+2104+11C41104110,110,110,110,+110;, QuAL
1 110,1104110,12C»130,12C,120,120,120,120,150), NT QUAL
PIPELX=2MINING VOLUME FGUND BY AVERAGING UPSTREAM AND DOWNSTREAM QUAL
FLUW AREAS AND BY MULTIPLYING 8Y LENGTH OF PIPE QUAL
110 VOLL=DISTE{MI*(A(My1,o1)+A{M,2,1))/72 0%BARREL(M) QUAL
VOL2=CISTINI*(A{HM,1 42 )+AlMe2,2))/72.0%BARREL (M) QAUAL
AREAF=(A(My1+2)4A(Ms2,42)) /2. AUAL
RHYD=RADH(AREAF) QUAL
GO YO 160 QUAL
_ MANHOLE=#2M]1XING VOLUME [S VOLUME CURRENTLY STORED AS SURCHARGING QUAL
120 VOL1=SURGEL{(M) Quat
VOL 2=SURCGE2(M} JUAL
SURGEL (M)=SURGE2( V) QUAL
GU Ty 160 ) QUAL
LIFY STATICN#*%**MIXING VOLUME IS VOLUME CURRENTLY IN WET HWELL QUAL
13C VOL1=wELLL(M]} QUAL
VOL2Z2<=HELL 2(M) JUAL
WELLL(M)= WELLZ(N) QUAL
60 TU 16¢C QuatL

ME FLGCWw CCATRCL STRUCTURES#***+MIXING VOLUMES INITIALLY ZERO QUAL
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150

160

168

- 17¢

VO

o210

220

300

230

vati=0.0
voL2=0.0
QUALITY CONCENTRATICNS{LBS PER CU. FTo) *x*%CPOLL(My1,2)

POUNGCS POLLUTANT IN SEWAGE

PO 172 IP=1, APCLL

TOTALL1=0.0

00 170 JF=1,3

NNEEO=INUE(M,JP)

NTU=NTYPE (NNEED)

IFINTULLE.17T.CR.NTU.GE.23)GO TO 168

KK=GECFI (NNEED)

QQ=QU2{NNEED)

IFCHOE () EL K QQ=CC LW CED

GO TO 170

QQ=Q"\'\EED’212)

TOTALI=TOTALL+CPOLL (NNEED2+2+1P)*QQ

NNEED= IR (M)

TOTAL3=PLUTO(NNEED,1P)

GU TU(2104220+240,2301),1P

PARAMETERS FCR B 0 O

TOTAL2= CUMY2

THE NUMBER 0.2314815E-5 = 0,2/(24.0%60.0%60,0}

Dl = 0.2314B15E-5

D2=0.C

$=0.,0

60 10 250

PARAMETERS FOR S S

TOTAL2=CLIY3

D1=0,C

02=0.0

$=0.0

IF(QI(M).LE.O0.0) GD TQ 250

IF{KLASS(NT).GT.2) GO TG 245

SPG=2.1

KVAL=.05¢

DETERMINE CRITICAL DIAMETER OF SOLIDS FOR MUTIUN.
CRITD=RHYC*SLOPE(M)}/( KVAL*{SPG~1.0]}

CRITD=CRITD*304.8

IF{CRITD.LE..56) PCTl=-1.2471%CRITD+1.0

IF(CRITC .GV ++e59,AND.CRITD.LE.2.0) PCT1=-.1501%CRITD+.3527
IFICRITDGY 204 ANDLCRITOWLEC1Ce0) PCT1==.00656*CRITD+,0655
IF(CRITL.GT.10.0}) PCT1=0,0

IF(CRITD.LE.0.0) PCT1l=1.0

PCT2=PCTY]

SCOUR(M)=SCCUR{MI+PCT2%(TOTALI+TOTAL2+TOTAL 3) %DT
TOTALG=(1.~PCT2 )% (TOTALL+TOTALZ+TOTAL3)#(1.~PCT1)%SCOUR(M) /DT
CPOLL(M9192+2)=TOTALSL/QI(M)

SCOUR{(M)I=PCT1%SCOURIM)

THE NUMBER €4,2€ = 2.7%62.:4/2.0
UBLIMIT=84.28%AFULLIMI*DIST(M)*RARREL (M)
IF(SCOUR (M) .GT.ULIMIT) GO TO 300

Gd 1o 250

CPOLL{F,192,2)=((SCOURIM)-ULIMIT)I/QI{M})/DT + CPUOLL(M,1,2,2)
SCOUR(M)=ULIMIT

GO0 TO 250

PARAMETERS FOR 0O O
TOTAL 2=DUMY 4

THE NUFBER 0.2314815E-5
THE NUMBER 0.3472222€-5
THE NUMBER 0.4356716E-3

062/{24,0%6040%60,0)
0.3/7/(24.0%60,.0%60.0)
Te0%8.34/134000.0
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QUAL
QUAL
AUAL
QUAL
QUAL
Quati
QUAL
QUAL
QUAL
QUAL
JUAL
QUAL
QUAL
QUAL
QUAL
JUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
JVAL
QUAL
QUAL
QUAL
QuAL
QuatL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL
QUAL

99

QUALL1 00
JUAL10L
QUAL 122
QUAL103
QUAL 104
QUALLO5
QUAL106
QUAL 137
QUALLQR
QUAL 109
QUAL1LD
QUALLLL
QUALLLEZ
QUAL113
QUAL 114
QUAL1LS
QUALLLS
QUAL 117
QUALLLS
QUALLLS
QUAL120



c

Dl C+2314815E~5
G2 0+3472222€-5
S = C.4356T16E-3
GU TO 25¢C
PARAMETERS FCR NGNSETTLABLEs CONSERVATIVE POLLUTANT, (COLIFORM}
240 TOTAL2=CLMYS
T1=0.0
D2=0.0
$=0.0
60 TOo 25¢C
245 IF(Q(My41,42).LE.0.0001) GO TO 171
CPOLL (Ms1,29 IP)=(TOTALI+TOYAL2+TOTAL3)/Q(Mel,42)
25C COGNTINLE
CONCENTRATION OF INFLCW TC ELEMENT
IF(Q(¥,1,2)LE.C.0001} GO TO 171
IFUEPJNEL2) CPOLL(Mgl 42,1P)=(TOTALL+TOTALZ2¢TUTAL3)/Q{M,1,2}
CONCENTRATION OF DUTFLCW FROCM ELEMENT
171 IF(Q(N,2,2).LE.0.0001) GO TO 172
CPULLIM§2+2,1P)=(CPOLL(M,2,1,1P)x(VOLLI*(P3-D1-D2)~Q{Ms2+1))+
ICPOLL (Ml ko IPI*Q(Mel y L)+ CPOLL(M,1,2,1P)%Q({M,1,2)¢D2%S%(V0L]
2¢VOL2) ) /{VCGL2*(P3+4DL+D2)+C(Me2+2))
IF(CPOLL{M9292+IP)eLE«O0.0) CPCLL(M9y292¢IP) =0.0
172 CONTINUE
RETURN
END
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QUAL121
QUALL22
QUAL123
QUAL 124
QUAL125
QUAL126
AUAL 127
QUAL 128
QUAL 129
QUAL130
QUAL131
QUAL132
QUAL133
QUAL 134
QUAL135
QUAL 136
JUAL 137
QUAL138
QUAL 139
QUAL140
JUALLAL
QUAL142
QUAL 143
QUAL 144
QUAL145



c

10C
1C5

110

120

13¢

200

300

FUNCT IGN RADH(AR)

FUNCTION TO COMPUTE THE HYDRAULIC RADIUS FOR A GIVEN FLOA AREA.
COMMON/TABLES/KEEPTHU25)s KLASS{25) 4 PSIMAX{15) 4ALFMAX(151},

1 NN(25) s MML25) s ANORM{15,51),QNORM(15,51),

2 ONORM{15451) s AFACT(1S},RFACT(15)

COMMON A(160¢292) 90Q(1604292) , CPOLLI160,242,3), QMAX(160),

CIST(160}+ GEOM1(160), ROUGH

TINMEy DTy Me KFULLs Ny NUOS,

WRNOVHWN -

PARAMETERS NEEDEL ARE:

(160},

NPULL

CFULL(160) s AFULL(160), DXDT(1601,C10160), SLUPE(L160),

NOE(L160)y NUE(L160,31,

INUE(16043)y NTYPE(LGC), JR(160), NKLASS, NE, NDT, EPSIL,

NPRINT, ITER:,

CDWF(1€0)y IOLL(160), P1{160), RNOFF{160), QINFIL(160),
WCWFL160,3), PLLTO(16D4+3)s IR(160),
P5(L60I 1P O{160)sPT(160) s SCF(160) sBARKEL(L60}),
TITLE(40), NPE(20}y NYN(20), NORDER(TO0), GEOM2(16D),
GECM3(160) 4 P4(160),SCCUR(160)y KSTORE{L160)

P2(160)y NIN(LOOO),

AA= PAREA OF FLOW FOR WHICH RADH IS TO BE CALCULATED

REAL L1

NT=RTYPE (M)

AF=AFLLL (M}
IF(AA.LELQ0.0) GO TO 330

GO YO (1€C0,300,400,400,400,400,400,4004400,500,+520,540,400,
1 460460C+200:,2004200+200,20092004200,200,200,200),+ NT

CIRCULAR PIPE

DLAM=GECML(M)

ALPHA=AA/AF
CALPHA=ANIR¥{1,2)-ANORM(1,1}
[=ALPHA/DALPHA +1.0

DI=CNCRM(1s 1 1 +(ALPHA-ANORM(141))/DALPHA®*(DNORM(1yI+1)=-DNORM{Ll,+1))

DL=Dl%DiaAM

RR=DIAM/2.0

IF{Dl-RR) 110,120,130

HERE 1F FLCW IS BELOUW HALF WAY MARK

D2=RR-D1
Ll= SCRTY(RR%x%2-D2%%2)
ARG=L1/D2

THETA=2.,C*ATAN(ARG)

S=RR*THETA

RACH=AA/S

RE TURN

HERE IF FLOW IS AT HALF WAY MARK
RADH=AA/(2,14155%RR)

RETURN

HERE 1F -FLOW IS OVER HALF WAY MARK
D2=D1-RR

Ll= SQRT(RR%%2-D2%%2})
THETA=2.0%ATAN2(L1,4D2}
S=RR*THETA

$= 2.0%3.14159*RR-S

RADR=AA/S

RETURN

NO CALCULATICAS FCR NCN CONDUITS
RADH=C.O0

RETURN

RECTARGULAR PIPE

XL=GLLMZ(N)

DIAY=GECFLLN)

RADH= AA/(XL+42.0*{AA/ AF)%DIAM)
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RADH
RADH
RADH
RADH
R ADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RADH
RAOH
RADH
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RADAH !

RADH
RADH
RADH
R ADH
RADH

b P s s
PLUNH=HOODOJOUVPWNM

15



330

400

500

520

525

540

545

RETURN

HERE IF NO FLOW IN PI@E

RADH=0.0

RETURN

ASSUME EQUIVALEANT CIRCULAR PIPE FOR UDD SHAPES
CIAM=SQRT(4.0*%AF/3.1417)

G0 70 105

HYDRAULIC RADIUS FOR MODIFIED BASKET HANDLE CONDUIT.
DD = (GECNL(¥)+GEGM2(M}/2.0)*CEPTHIAA/AFULL(M))
IF (DD.GT.GECM1(M)) GO TU 505

RADH = AA/(GEOM2(M)+2.0%DD)

RETURN

CATHY = DC-GIIML(MI

THETA = ARSIN(2.0%CATHY/GEQM2(M})

PER = 2,0%CEGHL(M)4GECM2 (M) *(1.0+THETA)

RADA = AA/PER

RE TURN

HYDRAULIC RADIUS FOR RECTANGULAR, TRIANGULAR BOTTOM.
DD = GECFL{N)*DEPTH(AAZAFULL(M))

IF (DO.GT.GEQOM3(M}} GO TO 525

PER = CC/P5(M)

RADH = AA/PER

RETURN

CATHY = CO-GELM3(M)

PER = 2.C*CATHY+GEQM3 (M)/P5S (M)

RADH = AA/PER

RE TURN

HYDRAULIC RADILS FOR RECTANGULAR, ROUND BUTTOM.
IF (AA.GT.F6(F)) GO TO 545

DIAM = 2.0C¥GEOM3(N)

AF = 3. 141597*GECM3(M)$GECM3 (M)

GG TG 105

CATHY = AA=P&(M)

PER = 2.0%CATHY/GECM2 (M)+GEQM3(M)*P5 (M)

RADH = AA/PER

RETURN

END
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SUBROUTINE RCUTE(NITER) ROUT

ROUTING SUBPROGRAM FOR FLOW THROUGH SEWER ELEMENTS. R0UT
{N PROGRAM, ALPHA REPRESENTS NORMALIZFD ARFAy A/AFULL. ROUT
IN PRCGRAV, PSI AND PS REPRESENT NORMALIZED FLOW, Q/QFULL. ROUT
OIMENSEGN CI(16C)+Q0(160) ¢SURGEL(160) ySURGE2(160),WELLL(1601), ROUT
1 WELL2(16C),PUMP{160),6(400),Q01(160),Q02(160) ROUT
COMMON/TABLES/KDEPTH(25) ¢ KLASS(25)4PSIMAX(15) 9 ALFMAX(15), ROUT
b 3 NN(25) ¢+ MM(25]) s ANORMELS¢51 ) s QNDRM( 15451 ) ROUT
2 DNORM{15,51), AFACT(15),RFACT(15) ROUT
COMMON/NAMES/ NAME(4425) +GNOSYES yBLANK ROUT
COMMON 2(160,2,2) 4Q(16042+2) 5 CPOLLI16092+42¢+3)¢ QMAXI 160}, ROUT
1 QFULL(160) s AFULL(160), DXDT(160),Cl{160}, SLOPE{160), ROUT
2 OISTU{ L300y GCOMLILGO0 Y ROUGH(LIG6Ue NDE(160)y NUF{16093), ROUT
3 INUE(160,3), NTYPE(160), JR(160), NKLASS, NE, NDT, EPSIL, RQOUT
4 TIME, DT, My KFULL. No NOS, NPULLs NPRINT, ITER, ROUT
5 GCCWF(160), IOLD(160), PL(160)s RNOFF(160)y QINFIL(16D), ROUT
6 WCRF(160,3), PLUTO(1604+3),y IR(160),y, P2(160}y NIN{1000), R0UT
1 P5(160) 4+P6(L60)+PT(16CHySCF(160) 4BARREL(160) s ROUT
8 TITLE(40), NPE(20), NYN{20)}, NORDER(70), GEOM2(160), ROUT
9 GECM3(16C) s P&4{160)+SCCURILI6D) s KSTGRE(160) ROUT
COMMON BOLIN( 25150)9SSIN( 24150),BODOUT +SSOUT yCOLIN(2:150), ROUT
% QINST,COUSTLQINSTLL 2),CQOUSTL( 2)1,STORL( 2)+QOUTOC 2)+STURD( 2)+0UT
%* NSTORsKSTORSIPRINT( 2} ,IP0OLL 2)IFLOODL 2)4ICOST( 2)+DEPMAX( 2)4ROUT
& ATERM{ 2,11),202072( 2,11),BDEPYH( 2,11),BSTOR( 2,11} ,C0L0OUT, RQUT
* DUMSTR(11),.DUMDEP(11]}, RQUT
* KTSTEPVCL.INC 2¢150),VOLOUT( 2,150)ySTOR,CUMIN( 2),CUMOUT( 2), ROUT
x  SBODU 21,4SSS( 2),SCCL{ 2), WUT
* ISTMOC( 2)ISTTYPL 2),1STOUTL 2}, ROUT
£ QPUME( 2),DSTART( 2),DSTOP( 2), ROUT
* DTGN( 2)oSTOR¥X( 2) +DTPUMP( 2) ¢DTMORE( 2)+STURF( 2)yAPLANC 2)y RUUT
* CLANLCC 2),CSTOR( 2),CPS( 2),CTOTALL 2),CPCUYD( 2),CPACREL( 21}, ROUT
* LPyJPLLPREV{ 2),LABEL,DETENT(150),FRAC(150}),0UT1(10,200) QUT
EQUIVALENCE (QO(1)9Q( 192521 )+(QI(1)4Q(Lls1,42)) ROUT
EQUIVALENCE (PUMP(1) DIST(L1)} !}y (SURGEL(1)}+PL(L})}(SURGE2(L1),P2(1}) ROUT
EQUIVALENCE (CO1(1),QMAX(1)}5{(Q02(1),QFULL(1)) 3 ROUT
EQUIVALENCE (WELLIC1),SLOPE(L}),(WELL2{1},ROUGHI(L)) ROUT
DATA WY/ C.55/44HD/0Q.55/ VYT
USE GENERAL IZED WEIGHTS OF TIME AND SPACE DERIVATIVES OF ROUT
CONTINLITY EQUATION. ROUT
WT=WEIGHT CN TIME DERIVATIVE. ROUT
WD=WEIGHT (N SPATIAL CERIVATIVE, ROUT
THESE CONSTANTS APPEAR IN DEFINITIONS OF Cl(M) AND C2,. 0UT
NOTEy» WT=WD=0.5 CORRESPCND TO ORIGINAL VERSION OF TRANSPORT MODEL.ROUT
WT=WD=0,55 APPEAR TO GIVE BEST ATTENJATION OF HYDROGRAPHS. ROUT
NT = NTYPE(HM) ROUT
M = ELEMENT ANUMBER ROUT
KLASS(NT)I=1 FOR CONDUIT WITH FUNCTIONAL Q—=A RELATIGNSHIP. ROUUT
KLASS(NT)=2 FOR CONDUIT WITH TABULAR Q=A RELATIONSHIP. ROUT
KLASS(NT)=3 FOR ELEMENT OTHER THAN CONDUIT, ROUT
K = KLASS(AT) ROUT
GO TO (5,54200), K rROUT
COMPUTE TOTAL HEAD SLOPE AND ASSOCIATED PARAMETERS. ROUT
KFULL=1 IF CONDUIT IS FULL AT UPSTREAX END. ROUT
KFULL=2 IF CONDUIT IS NOY FULL AT UYPSTRFEA" END. POUT
5 If (KFULL.EG.1) GO T0O 10 RQUT
IF {(SCF(F)}).EC.GNG) GO TO 6 ROUT
NO [ TERATICNS REQUIRED FOR CCNBDUITS WITH SUPER-CRITICAL FLOW. R0UT
1TER = © ROUT
GO TC (20,100), K ROUY
6 IFLITER.GT.NITER} GO 10 7 RUUT
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9
8

10

20
25

QULD=CQFULL( M)
Al = A(Myle1)/7AFULL (M)
A2 = AlMs241)/AFULLIM)
OV = (VEL(QUMslel) gA(Mglyl))*%2— VELIQ(M42,1)3A(My2,1))%%2)/
LDIST(M} /6444
RSLOPE = SLCPE(M)+P2(M)*(CEPTH(ALI-DEPTH(A2) 4DV
G0 TD ¢
Al = A(M,1+2)/7AFULLIM)Y
A2 AlM42,2)7AFULLIM)
ov (VEL{QUMs 192} dA(Mel92))%%2— VEL(Q{M92+2)4A(My2,2))%%2)/
1DIST(KFI/64.4
WSLOPE = SLOPE(M)+P2(M)*(DEPTHI{AL)-DEPTH(A2)}+DV
IF (GSLOPETOALSPI(N): WSLDPE = SLUFE(N]
QFULL (M) = PLIMI*SQRT (WSLCPE)
DELI=ABS(CFULL{M}-QOLD)
IF(DELGC.LT..000C2%QFULLIM)) ITER=0
QFULL (M) =QOLD+(CFULL(M)-QOLD) /2.
QOLD=QFULL (M)
IF {ITER-NITER.GELNITER-1) ITER=0
C1{H} = AFULL{M)/QFULL{MI*DXDT(M)*UT/WD
QMAX (M) = P4(MI*QFULL(M)
60 T0 (20.,100), K
ROUTINE FOR CONDUIT WITH FUNCTIONAL Q-A RELATIONSHIP,
FIND NEW UPSTREAM AREA,
GO TU (254300 KFULL
A(Myle2)=AFULLIM)
GO 7O 40

3C C2 = =Q{M+1+2)/QFULLLM)

ALPHA = A(Myl, L)}/ AFULL(M)

CALL NEWTCNCALPHA,PS,0.0,C2 KFLAG)
IF IKFLAG.NE.2) GO TO 35

WRITE (6,910) TIME,NsNOE(M),A(M,1,1)
ALPHA = A(Melsl)/AFULL(NM)

35 A(Mple2) = ALPHA¥*AFULL (M)

ASSIGN VALUES TO CONSTANTS AND SULVE FUR DOWNSTREAM Q AND A.

40 €2 = (1.0-KC)HQUMy241)~(1.0~WD)*Q{Mgly LI-WD*Q(Ms1,2)

45

5¢

52

c2
€2 = C2/QFULL(M)/WD

ALPHA = 8(My2,1)/AFULL(M)

CALL AEWTCAALPHAPS,CL (M) 4C2 (KFLAG)

GO TO (45,501 KFLAG

DOKNSTREAM Q AND A MAY NOW BE CALCULATED.

hohod

AlHr292) = ALPHAXAFULL(M)
QlMs242) = PSEQFULL (M)
RETURN

DETERMINE REASON FOR NCN~CONVERGENCE.

THEN USE CEFAULT GPTICAS TO DETERMINE Q AND A,
IF{NPRINT.LT.1) GO TO 52

WRITE (&,6C0)

WRITE(E+SCL) TIME,M,QFULL (M) AFULL{M} +DXDTIMI+QUMyLy1),Qi{My1,2),

LQ(M 291 ) sAlky L3 11, A(MaLe2 1AM 2,1} ,ALPHA

SEE IF LINE-Cl®ALPHA-C2 INTERSECTS Q-A CURVE.
IF ((~Cl(MI%*ALFMAX(NT }=C2}.GT.P4(M)} GO TO 60
IF(C2.67.0) GO TO 65 ’

" REASGN FCR NCN-CONVERGENCE UNCETERMINED.

LET NEW € AND A EQUAL VALUES AT PREVIOUS TIME STEP.
IF (NPRINT.GE«Ll} WRITE (6,902}

AlMe2¢2) = A(Me241)
QlH2:21 = QMo 24 1)
RETURN
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C2+CXOTIMI*( (1 eO0-WTIRA(Me Lo 2) ~{Le0-WTI*A(My 1)1} -WT*A(M241)1}

ROUT 61
ROUT 62
ROUT 63
ROUT 64
ROUT 65
ROUT 66
0UT 67
R0UT 68
ROUT 69
ROUT 70
ROUT 71
ROUT 72
ROUT 73
ROUT 74
ROUT 75
ROUT 76
ROUT 77
ROUT 78
ROUT 79
RUUT 80
ROUT 81
ROUT 82
ROUT 83
ROUT 84
ROUT 85
ROUT 86
UUT 87
ROUT 88
ROUT 89
ROUT 90
ROUY 91
ROUT 92
ROUT 33
ROUT 94
ROUT 95
ROUT 96
QYT 97
ROUT 38
ROUT 99
ROUT 100
ROUTICL
_R0UT102
ROUT103
ROUT1 04
ROUT1O5
ROUT106
R0UT107
ROUT108
ROUT109
ROUTILO
ROUTLLL
ROUTLIL2
ROUTLL3
ROUTLI1S
ROUTILS
ROUTLl6
WOUTLLT
ROYTLLS
ROUTILO
RUOUT120



(g

6C

65

15

10¢

102

105

115

120

125
126

127

130

CONTINUITY ECUATICN TRIES TO FORCE Q.GT QMAX,
LET DOWNSTREAM FLOW BE QFULL UNLESS UPSTREAM Q IS GT QFULL.
IF (NPRINT,GEJ1) WRITE (64903)
IF(Q(MsL4+2).GT.QFULL(M)) GO TO 75

Q(Me2,21) QFULL(M)

A{Me2,2) AFULL (M)

RETURN

CONTINUITY EQUATION TRIES T(O FCORCE Q. LT. ZEROQ.
LET DCWNSTREAM FLCW BE ZERO.

IF (NPRINT.GE«L) WRITE (6+9904)

Q(Ms2,2) = 0.0

A(M$2,:2)=0.0

RETURN
Q{Ms242) = Q(M,1,2)
Al(My2¢2) = A(Mgl,2)
RETURN

ROUTINE FOR CONDUIT WITH TABULAR Q-A RELATJONSHIP,
DALPHA = ANORM(NT 42)-ANORM(NTs1}

MMM = MMNT)

CALCULATE UPSTREAM AREA.

GO T0 (102,105} ,KFULL

Al¥,142) = AFULL(M)

66 TG 115

PS = C{(M,1+2) /QFULL(M])

CALL FINCA(PS sA(MeLle2))

CALCULATE DOWNSTREAM ¢ AND A.

ISIGN = 1

IF {A7VMy1y2)elToA(Melel)) ISIGN = ~1

ICHK = 1

1 =[0LD¢M)

€2 = (1.0-WDI*C(Fe42,1)-(1.0-WE)*Q(M,y1,1)-WD*Q(M,1,2)

€C2 = C2+¢DXOT(MI®X((LoO-WTI*A(Msle2)={1e0-WTI*A(Mylyl)-HT*¥A(M+2+1))
C2 = C2/CFULL(MI/WD

CALCULATE SLOPE OF LINE SEGMENT I OF Q-A CURVE.
SLUPE=(CNORMINT I+ 1) ~CNORM{NT+1))}/DALPRHA
IF(SLUPE+C1(M).EQ.0.0) G0 TO 130

COMPUTE ALPHA CGRRESPONDING TU INTERSECTIUN OF LINE SEGMENT I OF

Q-A CLRVE WITH LINE =CL*ALPHA-C2.
ALPHA= (~CNORM (NT  11=C 2+SLUPE *ANORM(NT, 1)} /(SLUPE+CL(M))
CHECK TU SEE IF ALPHA IS IN PROPER RANGE.
IF (ALPHA.GT.140.0Rs ALPHALLT.0) GO TO 125
L= (ALPHA/DALPHA) + 1.0
£S = QNORM(NT ;L) +{ALPHA-ANORNMINT,L))/DALPHA *(QNORM(NT,L+1)
1-QNORM (NT,L} )
IF (43S (PS+C1(MI*ALPHA+C2) .LE.EPSIL) GO TO 150
TRY NEXT LINE SEGMENT.
I = I+ISIGA
IF (1.GT.0.AND.I.LT.MMM) GO TO 120
GO TO (127,50),1CHK
IF [ HAS REACHED IERO CR MMM START AT IOLD AND GO OTHER WAY
ISIGN = -ISIGN
I = IOLC(MI+ISIGN
ICHK = 2
GO T0O 126
LINE-C 1#ALPHA~C2 AND LINE SEGMENT ARE PARALLEL.
CHECK 1C SEE IF THEY ZRE CO-LINEAR.
IF (ABS (C2 +CNORM(NT, [ 1 ~SLUPE*ANURMINT 111} .GT.EPSIL) GU TO 125
ALPHA = ANORM(NT ¢ I34DALPHA/ 240
L= (ALPRA/CALPHA) + 1.0
PS = QNCRM(NT+L)+ (ALPHA=ANURM{NT L)} ) /DAL PHA *(CNORM(NT ¢L+1)
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ROUT121
0YT122
0UT123
POUT124
ROUT125
ROUT126
0UT127
ROUT123
ROUT129
ROUT130
ROUT131
0UT132
ROUT 133
ROUT134
ROUT135
ROUT136
RYT137
ROUT 138
ROUT139
ROUT14D
ROUT141
ROUT142
ROUT143
ROUT144
ROUT145
ROUT1406
ROUTY4T
ROUT148
0UT149
ROUT150
ROYT1S1
0UT152
R0UT153
0UT154
ROUT155
ROUYT1S56
ROUTLS7
ROUT158
ROUT 159
ROUYT 160D
ROUTL61
ROUTL62
WUT163
ROUT164
ROT165
ROUT166
0UT167
ROUT 168
ROUT157
ROUT 170
ROUT1TL
LUTLT2
ROUT1T3
ROUTLTSG
ROUTLTS
ROUTLT6
RUYTLTT
0UTLT®
ROUT179
ROUT 180



OO O

OGO

150 A(M,2,2)

200

210

220

236

250

255

400

413
415

1-CNORNM (AT ,,L))
ALPHA®AFUL L (M)
PS*QFULL (M}

Q(My2,29
RE TURN
ELEMENT IS NOT A CONDUIT.

NGOTO = MT~15
IF (NGCTC.LT.1) GO TO 210
G0 TO (220+2305250,4C0+5004250+520+220+220+2201s NGOTO
ERROR¥**CCNOUITS SHOULD BE KLASS 1 OR 2
QO{M}=CI (M)

WRITE (64905) M

RETURN

MANHOLT ¥ SIMPLY TRAKRSLATE FLOW WITH Nu TIWE DLLAY

QO {M)=QI (M)

RETURN

LIFT STATICN**%*PUMPS ASSUPMED TO BE PUMPING AT CONSTANT RATE
(=PUMP(¥)),.

VOLUME IN WET WELL INITIALLY IS HALF THE CAPACITY(GEQOM1),
FORCE MAIN ASSUMED TO REMAIN FULL AT ALL TIMES RESULTING IN NO
TIME DELAY.

WELLZ2(N) = WELL2(M)+QI (M}%DT
IF (WELL2(M}-GECML1(M)1233,234,234&
Qo({M) = 0.0
RE TURN
IF (WELLZ2(M).GE.PUMP(M)*DT) GO TO 236
QO(K) = wWELL2({M)/CT
WELL2(M} = 0.0
RETURN
QO{M) = PUMP(M}
WELL2(M) = WELL2(M}~-PUMP (M) *DT
RETURN
ROUTINE FOR TYPE 18 AND TYPE 21 FLOW OIVIDERS.
TYPE 18 MAY BE USED FCR A SIMPLE OVLCRFLOW STRUCTURE.
TYPE 21 MAY BE USED WITH A CUNNETTE SECTION DOWNSTREAM.
QO(#M) = CI(M)
IF (QI(M}.GCT.CECML(M}) GO TO 255
Q01 (M) CI{M;
QO2(M} 0.0
RETURN
Col1 ()
Qo2(M}
RETURN
‘STORAGE UNIT. ACAPTED FRUM MGLE ROUTINE.
KSTGR = KSTCRE(M)
IF (IFLCCD(KSTOR) .EQ. 1} GO TO 450
KTSTEP= N
QINST = Q1 (M)
DU 420 IP=1+NPOLL
CPCLL(M41,2,1P)=0,0

IF(QI(M).LE.O0.C) GO TO 420
DO 415 J=1+3
NNEED = INUE(M,J)

NTU = NTYFE(NNEED)

IF (NTULLE.17.0R.NTU,CE.23) GO YO 413
L = GECM2(NNEED}
€C = CG2(NNEED)

IF (NOE(FILEQ.L) CQ=QOL(NNEED)

GU YO 415
QQ = CCLANEED)
CPOLL (Mgls2,1P) = CPOLLIM L 42+IP)+CPUOLLINNEED¢2+42,1P}*QQ

CECMLI(V)
QI{M)-CEOML(M)}

[ ]
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ROUT1 81
ROUT182
R0UT183
0UT184
ROUT185
ROUTL86
ROUT187
ROUT 188
ROUT189
ROUT19D
ROUT191
ROUT192
0UT193
ROUT194
ROUTL95
ROUT196
0UT197
0UT193
ROUT199
ROUT220
ROUT 201
00T202
R00T293
ROUT 204
ROUT205
ROUT 206
R0UT207
0UT 208
ROUT209
RGUT210
ROUT211
0UT212
ROUT213
ROUT214
ROUT 215
RQUT216
0UT217
ROUT 218
ROUT219
RUYTZ20
ROUT221
ROUT222
R0OUT223
ROUT226
ROUT 225
ROUTZ26
0UT227
ROUT228
ROUT229
RUUT 230
ROUT231
ROUT232
ROUT233
ROUT236
RUUT235
RQUT230
ROUT237T
ROUT238
ROUT239
WUT 240
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CPOLL(NM41,241P) = CPOLLIM,1,2,1P)/QL(M) ROUT241

420 CONTINUE R0UT242
BUDINIKSTOR+KTSTEP) = CPOLL(Mg19241)%QI (M)=%DT ROUT243

SSIN KSTORZKTSTEP) = CPOLL(M,142,2)%Ql(M)I%*DT ROUTZ244
COLIN(KSTORKTSTEP) = CPOLL (M) 42:31%QI{M)I%DT ROUT 24 4A

CALL TSTORG ROUT 245

IF (ISTOUTIKSTOR) .NE,9) C02(MI=Q0UST RLUT 246
QD{M) = QOUST ROUT 247
IF{CCIVM)eGTL0.0) GO TO 440 ROUT248
CPOLL(M424291)=C.0 ROUT 249
CPOLL (My2+2,2)=C,0 ROUT25)
CPOLL(M¢2,2,3)=0.0 R0UTZ250A

GJ TQ 45C 0UT 251

440 CPOLL{NM,2:2,1) = BODCUT/(QO(M)%DT) ROUTZS2
CPULLIM:252¢2) = SSCUT/ZIQUIM)I®DT) ) ROUYT 253
CPOLL{My242:3) = COLCUTZLQO{M)*DY) ROUTZ253A

450 RETURN RUUT 254
RUUTINE FOR TYPE 20 FLCW DIVIDER, ’ ROUT255

USE WITH SIDE WEIR OR OTHER WEIR TYPE DIVERSION. ROUT256
DIST=MAX FLOW WITHOUT FLOW CVER WEIR. RUUT 257
SLOPE=MAXIMUM FLOW THROUGH WHOLE STRUCTURE. ROUT 258
ROUGH=WEIR CCNSTANT TIMES WEIR LENGTH. R0YT259
GEOGML = WEIR HEIGHT. ROUT 26D
GECM2 = CEPTH IN STRUCTURE AT TIME OF MAXIMUM FLOW, ROUT 261
GEOM3 = DCWNSTREAM EXT. ELE. NUM, INTU WHICH GOES UNDIVERTED FLORN.0JT262
FLOW OVER WEIR 1S THE DIVERTED FLOW. _AOUT263

500 QO(M) = QI(M) R0UTZ64
IF (QI(M).CT.,DIST(M)) GO TO 505 ROUT 265
Co2{M} = 0.C ROUTZ266
QOL(M) = QI(M) RUUT 267
RETURN ROUTZ268

505 DH = (QI{M)-DIST(M})/ (SLOPE(MI=DIST(M))x(GEOMZ({M)=-GEOML (1)) ROUT269
QU2(M} = RCUGH(M)*DH%*SQRT(DH) ! ROUT270
COY(M) = CI{M)-CO2(M) ROUT2T71

RE TURN R0UT272
ROUTINE FOR BACKWATER ELEMENT. ROUT273
ELEVMENT ACTS AS FLOW CIVICER. ROUT2T74
GEUM3=ELEMENT NUMBER CF DCWHNSTREAM STORAGE UNIT. RGJT275

520 Q0(M) = QI(M) ROUT276
L = GECM3 (M) RUUTZ2TT

L = NIN(L) ROUT273
KSTOR = KSTCRE(L) ROUT279

IF BACKWATER EXTENDS ALL THE wAY UP TO ELEMENT, ROUTZ80
THEN wrOLE FLOW IS DIVERTED YC STORAGE ELEMENT,. _QUT281
ASSUME LENGTH OF BACKWATER IS PROPORTIONAL TO SQRT OF STIRAGE ROUTZ282
VOLUME . ROUT 283
QOLI{M) = CI{MI*SCRTISTORL{KSTCGR)/BSTOR(KSTOR,11)) ROUT284
Qu2(M) = CI{M)=-CO1 (M) R0yYTZ285
RETURN _QpUT2806

900 FORMAT (/' ITERATICN FCR DOWNSTREAM FLOW HAS NOT CONVERGED, ¢/ ROUT287
I3X¢TIME ELEMENT QFULL AFULL DOXDT Q(Mels1) Q(Mele2) Q(My2,1) AROQUT28R
2{Ms 1ol ) AlFe1,2) A(My2.,1) ALPEAY) ROUT289
901 FORMAT (FB8.19163F9,.1yFTe2 ¢FT.193F9e2y3F9.3,F7.3) RUUT290
902 FORMAT (* REASCN FOR NCN-CONVERGENCE UMDETERMINED. USE Q¢A VALUES R0QUT291
1AT PREVIOLS TINME STEP.//) R(UT292
903 FURAAT (¢ CONTIRUITY EGN TRIES TC FURCE Q.GT.QMAX. USE QFULL JNLESROUTZ293
1S UPSTREAM L. GT.CQFULL = THEN USE UPSTREAM VALUE.') ROUTZ29¢4
904 FORMAT (* CONTINUITY EQN TRIES TC FURCE Q.LT.ZERU. USLC ZERUL') RUUT295
S0S FORMAT (/' ERROR: CONDUITS SHCULD BE CLASS 1 OR 2. M=*'15) RQUT 2906

9L C FORMAT (/' =2 ARNING: ANZWTON UNABLE TO FIND AREA GIVEN FLOW. TIME=RQUT297

91



1°FT74le e TIME STEP="13+'y EXTe ELE. NUM.='I4y*¢ USE OLD UPSTREAM AROUTZ298

2REA='F6.2) ROUT299
END ROUT300
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SUBRGUTIME SLCP
ROUTINE TC SEQUENCE ELEMENTS FOR CUMPUTATION,

sLop
sLop

THIS VERSION OF SLOP LSES VECTOR °®NIN®' TO POINT TO INTERNAL NUMBERSLOP

EXTERNAL ELEMENT NUMBERS MUST BE NUMERLIC AND LE 1000.

COMMON/NAMES/ NAME(4+25) +GNU » YE S9BLANK

COMMGN/ TABLES/KDEPTH(25) o KLASS(25),PSIMAX{15)4ALFMAX{ 151},

NN(25) sMM(25) ¢ ANURM( 1551 )9 QNORM(15451)
DNORM {15451y AFACT(15)RFACT(15)

COMMON A(16042+2) ,Q(16042,2) , CPOLL(160+2+2+3), QMAX(160})s
QFULL (160} s AFULL(160)s DXDT{160):C1{160)y SLOPE(160},
DIST{160), GEOV1(160}), ROUGH(160), NOE(160)y NUE(16093),
INUE(16013)y NTYPE(L60)y JR{160)y NKLASSy NEy NDTy EPSIL
TIFEy DYy iy KFuLLe Ny NuSs NPULLy NPRINT, IVEK,
QCwF{160), 10LD(160}, P1{160), RNOFF(160)s QINFIL(160),
WEWF(160¢3)s PLUTO(L60+3) s IR(160} s P2(160)y NIN(L1OOO),
P5(1601+F6{1602+PT(160)s SCF{1601sBARREL(16D),

TITLE{4O}» NPE{(20) ¢+ NYN(20}s NORDER(70), GEOM2(1601),
CECM3(16C) 4 P4(160),SCOUR(160},y KSTORE(169)
COMMON  BOCIN{ 2+150) sSSIN( 2,150)+B0D0OUT +SSOUT+CULIN{(2+1501},

N -

Oo=~NOWNEWN -~

ATERM{ 2,11),A020T2( 2,11) ,BDEPTH( 2411 )+BSTUR( 24111+COLOJT,
DUMSTR(113, CUMDEP (11},
KISTEP,VOLIN(G 2,150)VOLOUT( 24150} sSTORyCUMIN( 2),CUMOUT( 2,
SBOU( 2)9SS5( 2)sS5CCL( 2},
ISTMCE( 214 ISTTYP( 2}, ISTOUT( 2),
QPUMFC 2)oDSTARTL 2),0STOP( 2),
DTCNC 2)4STORMX( 2),0TPUMP( 2),OTHMORE( 21,STORF{ 2),APLAN{ 2),
CLAND{ 2)4CSTOR{ 2) +CPS{ 2),CYOTAL( 2),CPCUYD( 2)yCPACRE( 2]},
LPyJPoLPREVI 2)+LABEL.DETENT(150)FRAC(150),0UT1(10,200)

NEPL = KE+1

ZERG CUT ARRAYS

[ K R BK B CBE BE B IR NN

DO 10 {=14NE ’
IR(I) = O
JR(1) = C

COMPUTE [IANTERAAL UPSTREAM ELEMENT NUMBERS.

DO 15 A=1.NE

DO 15 J=1+3

IF (NUE(N+J)) 12,12,13

IF THERE IS NO UPSTREAM ELEMENT, ASSIGN ARTIFICIAL VALUE.

INUE(NsJ) = NEPL

GO 7O 15

L = HUE(NsJ)

UPSTREAM ELEMENT NUMBERS NOW FCUND FROM POINTING VECTORs 'NIN‘',

INUEINsJ)} = NINCL)

CONTINUE

SEQUENCE ELEMENTS FCR COMPUTATION.

FLOW MAY BE ROUYED IN ELEMENT I IF IT HAS BEEN ROUTED IN ALL
UPSTREAM ELEFENTS.

DO 30 N=1.NE

I =1
IFCIR{E)Y 20,20,18
I =1I+1

IF (I-AE) 17,17+30

DO 25 J=1+2

IF (NUE(1leJ)} 25125922
L = INUVE(I,4}

IF (IR(L)Y)} 18,18,25
CCNT INUE

IR(1) =1
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sLap
sLoep
StLoep
stop
stop
SLOP
sLoP
sLop
stop
sLop
sLap
sLoP
sLap
sLop
SLoP
SLOP

QINSTHCOLSTQENSTLC 2},QOUSTL( 2)ySTORL( 2),Q0OUTO{ 2)+STORQ( 2},SLOP
NSTOR sKSTCRYyIFRINT( 2),IPOL( 2), IFLOODL 2),ICOST( 2),DEPMAX( 2)4SLOP

SLop
sLop
SLap
stop
stop
SLoP
sLop
SLOoP
sLop
stop
SLapP
sLop
SLopP
StLopP
SLoP
stop
SLopP
SLoP
sLoe
stop
sLop
sLop
sLop
sLop
sLop
sSLap
SLop
SLoP
stop
sLop
stop
sLoe
sLor
sLue
SLOP
sLoe
sLgp
SLop
sLap
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JR(N) = 1
30 CONTINUE
- WRITE (64+905)
"~ DO 50 I=14NE
L = JR(I)}
NT = NTYPE(I)

50 WRITE (645C6) NGE(I}oNT, (NAME(JsNT)¢J=194be(NUE(IJ)ed=143)s1,

INQE(L) ¢ Lo (INUE(L 54) oJ=143)
RETURN

SCS5 FORMAT ('OEXTERNAL TYPE OESCRIPTION
’ INAL®* 10X "ELEMENT COGMPLTATIUN SEQUENCE* /!

2 ELEMENT'OX, *EXTERNAL INTERNAL

3 45X+ *NUFMBER®10Xy* NUMBER

END

AUMB ER
9C6 FORMAY (16918¢3X14A44315:19¢116+110+419+215)

94

UPSTR EAM ELEMENTS
ELEMENT'29X,'1
INTERNAL UPSTRFAMI/ ¢
NUMBERS*)

sLop
sLop
SLIP
sLop
sLop
sLop
sLop
sLup
sLup

INTERSLOP

3 sLoe
stLop
stoe
SLop
sLorp



FUNCTIGN VEL(QQ+AA) VEL

ROUTINE 1O COMPLTE VELOCITY GIVEN FLOW AND AREA. VEL
IF (AA.LE.0.0001) GO TO 10 VEL
VEL = CC/AA VEL
RETURN VEL
VEL = 0.0 VEL
RETURN VEL
END VEL

95

NN P W -



C==2=s=2==METCALF & EDDY, ENGINEERS®* STORAGE MODEL ====zz=z==xz====S===33==
SUBRCUTINE TSTRLCT
CCMMON/TABLES/KCEPTHIL25) ¢KLASS(25) 4PSIMAX(15) JALFMAX(15),

1 NN{25)¢MM(25) ; ANCRM{15,51) ,QNORM(15,51),
2 DNORM(15451)y AFACT(15),RFACT(15)

CCMMON A(160+2+2) +Q(16092+2) ¢ CPOLL{160929293) s QMAX(160},

CFULL {160}y AFULL(1603}, DXDT(160),C1r{126D)y SLOPE(160},
DIST(160)y, GEGOM1(160)s ROUGH(160)y NUE(160}y NUE(L6043),
INUELL1604+3)e NTYPELLOO)s JRO160)s NKLASS, NE, NDT, EPSIL,
TIFE, DT, My KFULL, N, NOS, NPOLL, NPRINT, ITER,
COWF(1l60)y [OLC(160)y P1(16D)y RNOFF(160)y QINFIL(1601}),
WCHF{160,3}y PLUTO(160,3), IR(160}, P2(160), NIN{1000),
FESUIGCH POLLE0) 427108123l LitO) yLARREL (LD}

TITLE(40)y NPE(20)s RYN(2Q), NORDERI70}, GEOM2(160),
CECM3(160) o P4{160),SCOUR(LE0), KSTORE(160)

COM4UN BCDINC 2+150) ¢+SSINC 2¢150)+BODOUT «SSOUTyCOLIN(Z¢150)
QINSTCCUST, CINSTL( 2},QOUSTL( 23}4STORL( 2} ,QOUTO( 2) +STORO( 2),
NSTORGKSTCRPIPRINT( 2),IPOL( 2)oIFLOUD( 2),1COST( 2), DEPMAX( 2}
ATERM( Zo11),A020T2( 24112 4BDEPTH( 2,11)+8BSTOR{ 2,411),COLIUT,
DUMSTR{11),D0UMDEP(LL),

KTSTEP « VCLIN{ 24150} ,VOLOUT{ 2+150) s STOR,CUMIN( 2),CUMDUTI( 2),
SBOD( 2),SSS( 2),SCOL( 2},

ISTMUL( 2),ISTIYP{ 2),1STOUT( 2},

QPUMP( 2) +CSTART( 21),0STOPL 21,

DTON( 2),STORMX( 2),DTPUMP( 2)DTMORE( 2),STORF{ 2)sAPLAN( 2),
CLAND( Z)+CSTORC 2) +CPS{ 2)sCTOTAL( 2)+CPCUYD( 2} +sCPACREL 2)
LPyJPoLPREV( 2) ,LABEL,DETENT(150),FRAC(150),0UT1( 10,20))

VO~NOCWVNHWN-

LI 3K BE 3 BRI BE B R N

DIMENSION ADEPTH(11)+AASURF(11)+NUED(3)

DIMENSICN COL1(150),C02(15C?

EQUIVALENCE (QO1(1),QMAX(1)),(QD201Y,QFULLIL})
10000 IF ( ASTCR .EQ. O) STYQP 10000

C
11111 DO B8Y6E& KSTOR=1, NSTCR
WRITE(6+601) KSTOR
601 FORMAT(®1%'y//y 'OINPUT DATA FCR STORAGE UNIT NO.'sy I3+ * FOLLOWS®
%)
READ(5+5C1)} ISTMCO(KSTOR)y ISTTYP(KSTOR)¢ ISTOUT(KSTOR)
501 FORMAT(1CIS)

c

c NCTE.. OPERATIONAL OPTIONS INDICATED BY "¢

C

c KSTOR = STORAGE UNIT Nu.

C NOED = NO. OF ELEMENT

c NUED = NO. OF UPSTREAM ELEMENT

c )

c ISTMOD = STCRAGE MODE (ROUTING, HOLDINGs ETCI

c * = 1 = IN-LINE

c = 2 = QFF-LINE

C = 3 = INTRASYSTEM

c = 4 = REROUTING

C 1STTYP = STORAGE STRUCTURE {NATURAL, TANK, BAG)

c * = 1 = IRREGULAR (RNATURAL) RESERVUIR

C * = 2 = GEOMETRIC (REGULAR) RESERVOIR - COVERED
C * = 3 = GECHMLTRIC (REGULAR} RESERVOIR -~ UNCOVER
c = 4 = INTRASYSTEM

C = 5 = RUBRER BAG

C-EXCLUDLD ISTEXS = EXCECSS FLud HANDLING (BYPASS, BACK-UP, FLOU
C-EXCLUDEUD = 1 = BYPASS FRACTION CONTVINUOUSLY, UNDER GRA
C-EXCLUDED = 2 = BYPASS FRACTION CONTINUOUSLY, CONTROLLE
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TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
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TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
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TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
TSTR
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TSTR
TSTR
TSTR
TSTR
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C~-EXCLUCED = 3 = BYPASS AlLL, AFTER SURCHARGE BEGINS {(CONTSTR 62
C-EXCLUDED = 4 = BACK UP TSTR 63
C-EXCLUDED = 5 = PASS THROUGH (UNDER HEAD) TSTR 64
C-EXCLUDED * = 6 = FLOODS (AND SIMULATION TERMINATES) TSTR 65
C ISTCUT = QUTLET TYPE (GRAVITY, PUMP) TSTR 66
C * =1 = GRAVITY WITH FIXED ORIFICE TSTR 67
C * =2 = GRAVITY WITH FIXED WEIR TSTR 68
c = 3 = GRAVITY WITH FIXED SIDE-WEIR TSTR 69
c = 4 = GRAVITY WITH FIXED SIPHON TSTR 70
c =5 = NEW PUMPS TSTR 71
c * = 6 = EXISTING PuMPS TSTR 72
C = T = ADJUSTABLE VALVE WITH GRAVITY TSTR 73
C = B = SLUICE GAtE WITH GRAVILY TSTR T4
c * = 9 = GRAVITY WITH FIXED WEIR AND ORIFICE TSTR 75
C~EXCLUDED ISTB8UP = BACK-UP EFFECTS (YES/NO) TSTR 76
C~EXCLUDED =1 = NG ‘ TSTR 77
C~EXCLUDED = 2 = YES, UPSTREAM OF INLET POINTY TSTR 78
C-EXCLUDED = 3 = YESy UPSTREAM OUF UUTLET POINT TSTR 79
c TSTR 80
DO 950 Kk=1,AE TSTR 80A
95C IF(KSTORE(KK]).EQ.KSTOR) GC TC 970 TSTR 8)8
WRITE (6,604} TSTR 82C
604 FURMAT(*CELEMENT NO. TRACEBACK ERRGR') TSTR 80D
stTop TSTR B8OE
970 WRITE(6,602) KSTOR, NCE(KK) 3 (NUE(KKs+II)gli=1s3]), TST1R 81X

* ISTOUT(KSTOR)s ISTMOD(KSTOR)} s ISTTYP({KSTOR} TSTR 82

602 FORMAT(®C'y /4y * 'y 5X, TSTR 83

* *CHARACTERISTICS OF STGRAGE UNIT NUMBER®'+s I4y ' ARE'TSTR 84

* Je "0'%, 10X, 'ELEMENT NUMBER =%, l4, 24X, TSTR 85

* YU/S AREfy T4y Ys'y I&y "4'y T4y 23X, TSTR 86

* ‘OUTLET TYPE =% I3, 12X: TSTR 87

* fey * 'y 10Xy 'STORAGE MODE =0y 13y 27X, TSTR 88

* *STORAGE TYPE ='y 13) TSTR 89

c 1P0OL = 0 = HYCRAULICS ONLY (NO SOLIDS) TSTR 90
c = 1 = SOLIDS PRESENT TSTR 91
c IPRINT = 0 = NO PRINTOUT EACH TIME-STEP ( SUMMARY POSTSTR 92
c = 1 = PRINTOUT ALL TIME-STEP SULUTIONS (EACH TSTR 93
READ(5+¢502) [IPOL(KSTOR)s IPRINT(KSTOR), ICOST(KSTOR) TSTR 94

502 FORFAT(3110) TSTR 95
WRITE(6+603) 1POL(KSTUR)y IPRINT(KSTOR)s ICUST(KSTUR} TSTR 9%

603 FORMAT('0*', 99X, 'IPOL =%, 12, *, IPRINT =, 12, *y 1COST =%, [2) TSTR 97
NOED=NCE {KK]) TSTR 97A

c TSTR 98
Corommme—— READ RESERVOIR PARAMETERS TSTR 99
c TSTR100
C TSTR1J1
C BRANCH TC STORAGE TYPE (ISTTYP} TSTRLIQ2
c TSTR103
1000 K = ISTTYP(KSTCR) TSTR104
GO TO (1100,1200,1200, 904, 904): K TSTR105

c rsTe106
GG TG (1100,1200,1200s 904, 904), K TSTRIO7

c TSTR108
c A) FOR IRREGULAR (NATURAL} RESERVOIR TSTR10S
c ‘ TSTR110
1100 READ(5+511} DEPMAX(KSTOR) TSTRI11
511 FORMAT(F10.2) TSTRL1Z2

c DEPMAX = MAX. ALLOWABLE DCPTH IN RESERVUIR (FT.) TSTRLILZ
WRITE(€+611) DEPMAX{KSTOR) TSTR11%

61]1 FORMAT('C', 15Xy 'NATURAL RESERVOIRy WITH MAX. DEPTH =%y F7.2, TSTRLLS
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*' FT.%910Xy * 11 DEPTH/AREA PARAMETERS ARE®'s /7 TSTR116

* F ¥y 20Xy 4{'DEPTH(FT) AREA(SQ.FT)', 4X)) TSTRILT
READ(5¢512) (ADEPTH(II)s AASUPFUII)y 11+1,11) TSTR118

512 FORMAT(4(F10.2, F10.0)) TSTR119

C ADEPTH = CATA CEPTH (FT}s 0 - DEPMAX. TSTR120
C AASURF = DATA SURF. AREA OF NAT. RESERVUIR (SQ. FT,)TSTR1Z1
WRITE(€E,612) (ADEPTH(II), AASURF(II), 1I=1,11) TSTR122

612 FORMAT( * 'y 18Xy F10.2, F10.0y 5X¢ F10.2y F10.0¢ 5X4 TSTR123

¥ F1l0.2y F10.0s» 5X» F10.2¢ F10.0) TSTR124
APLANIKSTOR) = AASURF{(11) TSTR125

IF {ADEPTH(11) .LY. DEPMAX(KSTUR}} GJ 7O 903 TSTR126

GO TO 2000 TSTR127

C TSTR128
C B) FOR REGULAR (MAN—-MADE) RESERVOIR TSTR129
C TSTR130
1200 REAC(S+511) DEPMAX(KSTOR) TSTR131
REAL(5+513) BASEA, BASEC, COTSLOD TSTR132

513 FORMAT(2F10,0, F10.5) TSTR133

€ BASEA = BASE AREA OF RESERVOIR (SQ.FT.) TSTR134
C BASEC = BASE CIRCUMF, OF RESERVOIR (FT,) TSTR135
c COTSLO = COTAN OF SIDESLUPE ANGLE (HORIZ/VERT) TSTR136
APL AN(KSTOR} = BASEA + BASEC*COTSLO®*DEPMAX(KSTOR)*1.1 TSTR137
WRITE(60613) DEPMAXIKSTOR), BASEA, BASEC, COTSLO TSTR138

613 FORMAT(*0'y 15Xs *MAN-MADE RESERVOIRy WITH MAX. DEPTH =t F7,2y TST139

* * FTee AND CHARACTERISTICS®, /e *0'y 20X, TST140

* SBASE AREA =%, Fl0.00v ' SQeFTan'y TX» TSTR141

* CEASE CIRCUMF., ='y Fl0.0s * FTer's 6X, TSTR142

* *CCT(SIDESLOPE) =', F10.5) TSTR143

C TSTR144
Comdorpmna READ OUTLET CONTROL DATA TSTR145
C TSTR146
c BRANCH TO OUTLET TYPE (ISTOUT) TSTR14T7
C TSTR148
2000 K = ISTLCUTIKSTORI} TSTR149
GO TO (210C+2200y 9065 906y 906,2600, 906, 906,2920), K TSTR150

c TS5TR151
c Al OUTLET BY GRAVITY WITH FIXED ORIFICE TSTR152
c TSTR163
2100 READ(5,521) CDagQur TSTR15%
521 FORMAT (F10C.3) TSTR155

C CCAQUT = QUTLET URIFICE AREA * DISCHARGE CUEFFICIENTYSTP 156
WRITE(6+621) CLAOUT, DT TSTR157

621 FORMAT(®0', 15X, 'RESERVOIR QUTLET CONTROL BY GRAVITY WITH FIXED OTSTR158
SRIFICE®s /9o * s 15Xe *ORIFICE AREAXCD =%, F10.3y ' SQ.FTsy DT =4,TSTK159
*Fl0.2y " SEC. (FRCM INPUT HYDROGRAT % /¢ * *y 15Xy *'NOTE.s', TSTR. O

*% ¢, 18Xs 'CRIFICE CENTERLINE ASSUMED AT TANK CTPTH = Oy WHEW STURTSTR1lol

*AGE = 0°) TSTR162

c TSTR163
60 TO 2000 TSTR16%

(d TSTR165
c B) OUTLET 8Y GRAVITY WITH FIXED WEIR TSTR166
C TSTR167
2200 READ(5,522) WEIRHT, WEIRL TSTR168
§22 FORMAT(2F10.3} TSTR169

C WE IRHT = RES. DEPTH (FT) WHEN SURF, AT WFIR ELEV. TSTR1TD
C WEIRL = WEIR LENGTH (FT} TSTR171
C WEIRQ = 3.33*(DEPTH-WEIRHTI®**1,5 {(CFS/FT} TSTR172
WRITE(64622) WEIRHT, WEIRL, CT TSTR1T3

622 FURMAT(®Q*, 15X,y *RESERVUIR QUTLET CUNTROL BY GRAVITY WITH FIXED WTSTR174

*¥EIRYy /4y * 'y 15X, *WEIR FEIGHT ='y F6.2y ' FTy WEIR LENGTH =4,
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TSTR175



* F7.2s * FTs DT =%, F10.24 * SEC. (FRUM INPUT HYDRUGRAPH)*}
GO 10 3000

F) QUTLET BY EXISTING PUMPS

MO [ g]

2600 REAC(51526) QPUMPIKSTOR) DSTART(KSTOR) 4DSTOP(KSTOR)
526 FORMAT{3F10.3)
QPUMP CONSTANT PUMPED OUTFLOW RATE (CFS)
OSTARY RESERVOIR DEPTH AT START OF PUMPING (FT)
DSTOP RESERVUIR DEPTH AT END UF PUMPING (FT)
WRITE(6+626) QPUMPIKSTOR)DSTART(KSTOR) 4DSTOP(KSTOR)
626 FURMATL'CYy 15Xy '"HESEKRVUIR CUTHFLUW BY FIXED-RATE PUMPINGYy /,
* ' 'y 15Xs 'PUMPING RATE =%y F7.2y ' CFSs PUMPING START?,
* * DEPTH =%y F6.29 ' FT, PUMPING STQOP DEPTH =, F6,2y ' FT')
IF (DSTART{KSTUR} .GT. DSTUP{KSTGR}) GU TU 3000

[aNa¥al

Wonon

DSTCF(KSTGR) = DSTART(KSTOR) - 2.5
RRITE(6+627)
627 FORMAT (*Q#%x=%%% WARNING. STOP DEPTH SHOULD BE LESS THAN STARTY,
* * DEPTH"¢ /9 ' %y 10X, *RESET STOP DEPTH TOU'y F6.29 * FT!)
GO TO 3000

1} OUTLET BY GRAVITY WITH FIXED WEIR AND QRIFICE

OO

2900 READ (54529) WEIRHT +WEIRLCDACUT,GCRIFHT
529 FURMAT ({8Fl10.5)
WEIRHT
WEIRL

RES.DEPTH (FT) WHEN SURF., AY WEIR ELEV.
WEIR LENGTH (FT)
CCAQUT OQUTLET ORIFICE AREA * DISCHARGE COEFFIZIENT
ORIFHT URIF, CENTERLINE ELEV.. ABOVE ZERO DEPTHIFT)
WRITE (€4€2G) WEIRHT, WEIRL, DT,CDAGUT,0RIFHT
629 FORMAT (/1€X,'RESERVOIR JQUTLET CONTRUL BY GRAVITY WITH FIXED URIFI
1CE ANO FIXED WEIR'/LO6Xe*'AEIR HEIGHT='"yF6e 29" FTy WEIR LENGTH="
2 F1.24% FTy DT=%,F10.2,* SEC. (FROM INPUT HYDROGRAPH)}'/16X,

[aNaNalNel

w ook

TSTR176
TSTR177
TSTR1T8
TSTR173
TSTR180
TSTR181
TSTRLB2
TSTR183
TSTR184
TSTR185
TSTR186
TSTR187
TSTR188
TSTR189
TSTR190
TSTR191
TSTR192
TSTP193
TSTR19%
TSTR195
TSTR196
TSTR197
TSTR198
TSTR199
TSTRZ00
TSTR201
TST202
TSTR203
TSTR204
TSTR205
TSTR206
TSTR207
TSTR208
TSTR203
TSTR210

3'0RIFICE AREA*CD=*F10.3,* SN.FT, HEIGHT UF ORIFICE CENTERLINE ABOVTSTR211

4E LERC DEPTH='F6.24* FT1')
J = NIN(NDOED)

J = GEGM2(J)

WRITE (£,630) J

630 FORMAT {16X,*CUTFLOW FRAOM ORIFICE IS TU ELEMENT NUMBER'IS)
GO To 3000
C
c END OF IRPUT PARAMETERS FOR STORAGE UNITS
c
C
c - ” - COMPUTE DEPTH/STORAGE RELATION (ARRAY) —s=cme—vec---
C
C NCTE
c RUBBER BAG AND INTRASYSTEM DO NOT HAVE *DEPTH®
C
c BRANCH TC STORAGE TYPL (ISTTyP)
c
3000 K = ISTIYF(KSTCR)
GO TO (310C,3200,3200s 904y 904)y K
c
Commmmmm—-— A}  FOR *NATURAL® RESERVOIR
c

3100 DUEPTH = CEPMAX(KSTCR}/10.0
J = ISTCUT(KSTOR}
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TSTR212
TSTR213
TSTRZ214%
TSTR215
TSTR216
TSTR217
TSTR218
TSTR219
TSTR220
TSTR221
T§TR222
TSTR223
TSTR224
TSTR225
TSTR226
TSTR227
TSTR228
18712229
TSTA23D
TSTR231
TSTR232
TSTR233
TSTR236
TSTR235



IF (J.EQe2.0R.J.EQ.3.0R.J.EQ.9) DDEPTH = WEIRHT/3,0
DUMDEP(1) = 0.0
DEPTH = 0.0

CALL TINTRP{ADEPTH, AASURFs 11y DEPTHy AREAsy KFLAG)

If (KFLAG .NE. 0} GO TO SOl
AREA2 = AREA
DUMSTR(1) = 0.0
DO 3150 11=2,11
AREA1 = AREAZ
IF ((J.FC2,.0R J.EQ.3.0R,J.FQ.QPAND.IJ.EQ.5) DDEPTH =
*® (DEPMAX(KSTOR) =~ WEIRHT) /7.0
OUMCEP(II) = DUMDEP(Ii~1) + DDEPTH
DEPTH = DUMDEP(II)

CALL TINTFP(ADEPTH, AASURFs 11, DEPTH, AREA, KFLAG)

IF (KFLAG .NE. O0) GO TO 901
AREA2Z = AREA
3150 DUMSTR{II) = DUMSTRI(II-1) + O.5%*DDEPTH®(AREAL+AREA2)
WRITE(E,€21)
631 FORMAT(*C®, 2CXs 4(*DEPTHIFT) STORICU.FT)*, 4X)}
WRITE(€4€32) (CUMDEP(ILI}, CUMSTRCII), 1I=1,11)
€32 FURMAT( ¢ 0y 18Xy F9.2y F11.09 5Xy F9.2y F1l1.00 5Xy

* FQOZ’ FlllO'5X' FgoZD F11.01
G0 10 33C0

Cc

Commmmmnea B8) FOR MAN-MACE RESERVOIR

Cc

320C DDEPTH = DEPMAX(KSTCR})/10.0
J = ISTOLT(KSTOR}
IF {J.EC.2.0R.J.EQ.3.0R.J.EQ.9) DDEPTH = WEIRHT/3.0
DUMBEF(1} = 0.0
OUMSTR(1) 0.0
00 325C 11=2,11
IF ((JeECe2.0R.JeEQe340ReJECeT)ANDJIILEQ.S) DDEPTH =
* (DEPHAXIKSTOR) - WEIRHT)/7.,0

[}

ODUMDEP(II) = DUMDEP(IL-1) + DDEPTH
3250 DUMSTR(II) = (BASEA + 0.5«BASEC*DUMDEP(IT }*CUTSLO)*DUMIEP(TI])
WRITE(6+€£21)

WRITE(64632) (DUMDEP(II}, DUNSTR(II}, II=1,11)
C
3300 0O 3350 1I=1411
BSTOR(KSTOR,1T1)
3350 BDEP TH(KSTOR +I 1)

DUMSTR ({11}
DUMDER(II)

g END OF DEPTH/STORAGE COMPUTATICNS
g e==r-== BRANCH TQ STURAGE MODE (ISTMOD} —==reececccccccecran-
¢ K = ISTMOD(KSTOR)

GO Y0 (4CCO, SC5s 9C54 905), K
g—-- - CCMPUTE AND PRINT ROUTING PARAMETERS ~r=vmeveocezen-
g BRANCH TO OUTLET TYPE (ISTOUT)

4000 K = ISTOUT(KSTOR}
GO TO (41CC,4200, 9064 906, 8000,4600, 906, 90644900},
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K

TSTR236
TSTR237
TSTR238
TSTR239
TSTR240
TSTR241
TSTR242
TSTR243
TSTR244
TSTR245
TSTR246
TSTR247
TSTR248
TSTR249
TSTR250
YSTR251
TSTR252
TSTR253
TSTR254
TSTR255
TSTR256
TSTR257
TSTR258
TSTRZ259
TSTR260
TSTR261
TSTR262
TSTR263
TSTR264
TST3265
TSTR266
TSTR267
TSTR268
TSTR269
TSTR270
TSTR271
TSTR272
TSTR273
TSTR274
TSTR275
TSTR276
TSTR277
TSTR278
TSTR279
TSTR280
TSTR281
TSTR28B2
TSTRZ283
TSTR28B4
TSTR285
¥S12286
TSTR287
TSTR288
TSTR289
TSTR290
TSTR291
TSTR232
TS5TR293
TSTP234&4
TSTR295



C TSTR296
Commmmmme e e COMPUTE AND PRINT ROUTING PARAMETERS e——==-e== TSTR297
C TSTR298
Crerevwnne A} FOR ORIFICE QUTLETY TSTR239
C TSTR300
4100 DT2 = 0.5%CT TSTR301
DO 4150 1il=1,11 TSTR302

DEPIH = CUMDEP(II) TSTR303

STOR = DUKESTR{I D) TSTR304

QouT = CDACUT*SQRT (64 .4%CEPTH) TSTR305

C . TSTR306
AO2DT2(KSTOR.I1) = QLUT*DT2 TSTR3D07

4150 ATERM(KSTOCR 1) = QOUT*DIZ ¢+ STOR YSTR308
WRITE(E+E4)) DTy (ATERMIKSTORII),y 11=1,11), TSTR309

* (AO2DT2(KSTOR,I1}, II=1,11) TSTR310

641 FORMAT('0', 20Xy *THE TWO SETS OF 11 STORAGE PARAMETERS, FOR DT =t'TST311

* ¢ F10.3y % SECev AREaa's [/ '0%',y 11Xy *ATERM.. ' TSTR312

* 11F10.0, /5 Y ', 11X, 'AQ2DT2..%, 1l1lF10.0) TSTR213

GO TO ECCC TSTR314

C TSTR315
[ it B} FOR WEIR OUTLET TSTR316
C TSTR317
4200 Dr2 = 0.54D7 TSTR318
DO 4250 II=1,11 TSTR319
DEPTH = DUMDEP(I1I) TSTR32D

STOR = DUNSTRI(II) TSTR321

H = DEPTH - HWEIRHT TSTR322

QCuTt = 0.0 TSTR323

IF (H .GTe 0.0) CQUUT = WEIRL¥3.33%H®SQRT(H) TSTR324

C TSTR325
AO2DT2(KSTOR,I1) = CGUT*DT2 TSTR 326

4250 ATERM{KSTOR,II) = QCUT*DT2 + STOR TSTR327
WRITE(E,641) DTy (ATERMIKSTOR.II1}s 1I=1,11), TSTR328

¥ (AQZ2DT2(KSTUR I}y 11514111 TSTR329

G0 1O 8¢CCoO TSTR33D

C TSTR331
(e CHECK BUFFER VCLUME FOR PUMPED OUTFLOW = —=ee-ee-- TSTR332
C YSTR333
4600 DSTRY = DSTART(KSTOR} TSTR334
CALL TINTIRP{OUMDEP, DUFMSTRy ll+ DSTRT, STORHI, KFLAG) TSTR335

c TSTR336
IF (KFLAG .NE. O} GO TO SOl TSTR337

C TSTR338
DSTP = DSYOP{KSTOR) TSTR 339

CALL TINTRP(CUMDEP, DUMSTR, ll, DSTP, STORLO: KFLAG) TSTR34D

C TSTR34]
IF (KFLAG NE. C) GO TU S01 TSTR342
STQRDY = STCRHI - STCRLO TST343

PLMPDV = QPUMP{KSTOR)*DT TSTR 344

DVR = STCREV/PUMPDV TSTR 345

IF (DVR LY. 1.0) GO TU 4650 TSTR346

C TSTR347
WRITE(6,€46) DVR TSTR348

646 FORMAT{'*CY, 15X, 'STORAGE BETWEEN LEVELS DSTART AND DSTUP =°%, TSTR349

= £7.2, * TIMES (QPUMPREDT) ') TSTR35)

G0 Tu 8000 TSTR351

C TSTR352
4u5C WRITE(6+647) STORHI, STCRLG, STORDV, PUMPCY TSTR353
647 FURMAT(YC*,20X, *AT LEVEL DSTAET, STURAGE =%, F10.0¢" CU.FT?',/,TSTR354

* ' $,20Xs AV LEVEL DSTGP, STORAGE =%, Fl0.0+' CU.FT',/,TSTR355

101



* * 9,20Xe *DIFFERENCE = BUFFER STURAGE =', F10.0+% CU.FT',/4TSTR356

*  10%, 16Xy *CF. VOLUME PUMPED / TIME-STEP =%, F10.0y" CU.ETY,/,TSTR357

* 10',10X, *A RELIABLE MCOCEL REQUIRES THE VOLUME PUMPED / TIME-',TSTR358

* SSTEP T0 BE LESS THAN THE RUFFER STORAGE®, /. TSTR359

* ' ¢,10X, *THEREFORE ONE OF THE FOLLOWING AMENDMENTS SHOULD ', TSTR360

*  YPRCBABLY BE MADE TC THE INPUT DATA -%, /, TSTR361

* 1 +,15X, YA) REDUCE QPUMP RATE', /, TSTR362

& v +,15X, *B) REDUCE OSTGP LEVEL', /, TSTR363

® ' ¢,15X, *C) INCREASE DSTART LEVEL'y /. TSTR364

* 1 *,15X, *D) INCREASE RESERVOIR PLAN AREASt, /, TSTR365

* 100, 2K, Cxexx FUR THE ABOVE REASUNS, THE FOLLOWING OUTPUT!',TSTR366

* ¢ IS NOT NECESSARILY RELIABLE®) TSTR367

60 10 8000 TSTR368

c TSTR369
L 1) FOR WEIR AND ORIFICE OUTLETS COMBINED TSTR370
C TSTR371
4900 D12 = 0.5*0T TSTR372
DO 4950 II=1,11 TSTR373

DEPTH = CUMCEP(II) TSTR374

STOR = CLMSTR{II) TSTR375

QOUT = 0.0 TSTR376

DD = DEPTH-CRIFHT TSTR377

IF (0CeCT.0.0) COUT=QOUT+CDADUT*SQRT{64,4%DD} TST373
OUTL(KSTCR,IT} = QCUT*OT2 TSTR379

H = DEPTh-WEIRKT TSTR380

IF (H.GT.0,0} QCUT=COUT+WEIRL#*3,33%H#SQRT(H) TSTR28]
AO2DT2(KSTGR,I1) = QUUT*DT2 TSTR382

4950 ATERMIKSTCR, (1) = QOUT#0T2+STOR TST2383
WRITE (6,641) OT,(ATERM(KSTOR,IT),I1=1,11), TSTR384

1 (AD2CT2(KSTORI1Vo1I=1,11} TSTR385

GO TO 8000 TSTR386

c TSTR387
c READ RESERVOIR INITIAL CONDITIONS ==-=========m====-TST3388
3 TSTR389
c STORO = STORAGE (CU.FT.) AT T =0 TSTR290
c GCUTO = QUTFLOW RATE (CFS) AT T = 0 TSTR391
8000 READ(5,551) STCRO(KSTOR), QOUTO(KSTUR) TST2392
551 FORMAT(2F10.2) _ TSTR393
STORL £KSTOR)=STCRO{ KSTCR) TSTR394

c TSTR395
c -- READ STORAGE UNIT UNIT COSTS =mmmmecmeceememceceea—- TSTR396
e TSTR397
READ(5+561) CPCUYDIKSTOR}s CPACRE(KSTOR} s CPS(KSTOR) TSTR398

561 FGRMAT (F10.2, 2F10.0) TSTR293

c TSTR400
IFLOCL (KSTOR) = © TSTR401

c TSTR402
8888 CONTINLE TSTR403
c TSTR404
GO TO $SS§ TSTR405

C TSTR406
C--- —— ERROR MESSAGES =—mmmm—m——m e R PP LSRR TSTR4O7
c TST428
901 IF (KFLAG .EQ. 10) GO TO 902 TSTR409
KRI TE (6 4€91) TSTR410

691 FORMAT('0 #x% TERMINATE — INPUT TO TINTRP PROCEDURE IS LESS THAN LTSTR411
*0OWEST VALUE Ch CURVE (IN SUBRT. TSTRDT)') TSTR412

STup TSTR413

c TSTR414
902 WRITE (6,692) TSTR415
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592 FORMAT('0 *%*% TERMINATE = INPUT TO TINTRP PROCEDURE IS GREATER THATSTR416

*N LARGEST VALUE ON CURVE (IN SUBRT. TSTRDTI')
stTop

903 WRITE(E+€93) KSTCRy DEPMAX(KSTUR]) ¢ ADEPTH(11)
€93 FORMAT ('C *** FOR RESERVOIR NO. 'y l4,
* *y THE MAXs DEPTH, DEPMAX =°¢,

TSTR417
TSTR418
TSTR419
TSTR420
TSTR421
TSY¥R422

* F7.2¢ * FTy IS OQUTSIDE DEPTH PARAMETER RANGE. LARGEST DEPTH PARATSTR423

®*METER, ACEPTH(11l) ='y FT7.2)
stop

904 MRITE(6,694) ISTTYP{KSTOR)s KSTOR
694 FUORAATU 'S %% ISTYVD =%, I3y *+ 1it RESTRVUIR NJe 'y 14
* v, IS CF A TYPE NOT PRESENTLY MODELED')
stop

905 WRITE(64655) ISTMOD(KSTOR}, KSTOR
695 FURMAT('0 %%*x [STMUD =', I3y 's IN RESERVUIR NO.'y I4s
* *y IS OF A TYPE KNOT PRESENTLY MODELED')
stoe

906 WRITE(64666) ISTCUT(KSTORY, KSTOR
696 FORMAT(®0 %*¥x ISTOUT =%, 13, 'y IN RESERVOUIR NJ.'y T4
* ¢y IS OF A TYPE NOT PRESENTLY MODELED')
sToP

907 WRITE(6,667) ISTINF, KSTOR

637 FORMAT(*0 **¢ [STINF =, I3, *, IN RESERVOIR NO.‘y 14,
* *y IS OF A TYPE NOT PRESENTLY MODELED')
sTOP

9999 RETURN
END

FI ¥+ Y TP T X P T2 + -2 T S 22 F F ¥ I S F + R+ F R R F 2 S R X 2 2 5 5 £+ 3 2 22 0 2§ 4 8 £ 52l
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TSTR424
TSTR425
TSTR426
TSTR427
TSTR428
TSTR429
TSTR43D
TSTRG3L
TSTR432
TSTR433
TSTR434G
TSTR435
TSTR&436
TSTR437
TSTR438
TSTRG39
TSTR44D
TSTR441
TSTR442
TSTR 443
TSTR444
TSTR445
TSTR446
TSTR&4T
TSTR448
TSTR449

=TSTR450



c

c

c

SUBROUTINE TSTORG

COMMGN/TABLES/KCEPTH{25) 4KLASS(25),PSIMAX{15) yALFMAX(15),

N -~

NNE25) +MM(25) JANURM{L15,51 1+ QNORM(15,51)
DNORM(15,51),AFACT(15)RFACT(15)

COMMON A(1604+292) +QU160:2¢2) o CPOLL(16092+293)y QMAXI(160),

VO NOM S W~

CFULL(1600y AFULLI16C)y DXDT(160),C1{160)y SLOPE(160),
DIST(160)y GEOMLI{160)y ROUGH(160)y NOE(L160)y NUE(16Gy3),
TNUE( 160933y NTYPE(160)y JR{160)e NKLASS) NEs NDTe EPSILy
TIME, DTy My, KFULL, N,y NOS, NPOLLs NPRINT, ITER,
QCwF(160)y IOLD(L60) s PL(1260) s RNUFF(1601)s QINFIL(160),
WEWF{160¢3)s PLUTO(160+3)y IR(160),y P2(160}, NIN(10CO),
P5(160) 4P61(260),PT(16CH, SCF(160),BARREL (16D},

TITLE{43) s vir Ll s vl ouis wuhUERITOY e GEUIIZ(163 )
GECM3(160) 4 P4(160),SCOURI160), KSTORE(160)

CCMMON  BODIN{ 24150) 9SSIN( 2,150) 4BUDDUT 4SSUUTHCULIN(2,+150),

L3 BN BRI N B BE BN K N

QINSToCOLSTQINSTL( 2)4COUSTL{ 2)4STORL( 2),QUUTO( 2)4STOROL 2),
NSTOR ¢KSTOR,IPRINT( 2)sIPOL( 2),IFLOOD{ 2),ICOST( 2),DEPMAX( 2),

ATERM( 2,11)4A02D072( 2411)+BDEPTH( 24111yBSTOR( 24+11)4.COLWMT,

DUFSTR(11),DUMDEP(11), '

KTSTEP,VCLIN{ 29150 )y VOLUUT( 241500 2STUR,CUMIN{ 2} +CUMDUT( 2),
SBODU Z)¢SSS({ 2),5C0OLL 2),

ISTMOC( 2} ISTTYP{ 2),ISTOUT( 2),

QPUNMPL 2)sDSTART( 2),DSTUP( 2,

DTON( 2),STGRMX{ 2),DTPUMP[ 2),DTMORE( 2),STORF( 2),APLAN{ 2},
CLANCU( 2)+CSTCR{ 2) 4CPS{ 2} +CTOTAL( 2),CPCUYD( 2),CPACRE( 2},

LPyJPeLPREV( 2)+LABEL+DETENT(150}+FRAC(150) ¢OUTL(104200)

DIMENSICAN DEPTHL( 2)

DIMEANSICAN €01(150),Q02(150}
EQUIVALENCE (QO1(1),QMAX{L)},(QU2{1}.QFULLI{1))

IF (KTSTEP .G¥. 1 .OR. KSTOR .GT. 1) GO TO 1310

00 1050 KSTDUNM=1,NSTCR
IF (IPRINV(KSTDUM) .GT. 0) GO TO 1100

1050 CONTINUE

60 Y0 1200

110G WRITE(64601) NOT
601 FORMAT(*1STORAGE SOLUTICN FOR's l44¢ * TIME-STEPS FOLLOWS',

*

*, CN A STEP-BY-STEP BASIS'y //)

WRITE(G69€C2)

TSTO
TSTO
TSTO
TSTO
TST
TSTD
TSTO
TSTO
TSTO
TSTO
TSTO
TSTC
TSTD
TSTO
TSTO
TSTO
TS10
TSTO
TSTOD
TSTO
TSTO
TSTO
TSTO
TSTO
TSTU
TSTO
TSTO
TSTD
¥S10
TST3
TSTO
TSTC
TSTO
TST]
TSTD
TSTO
TS8TD
TSTO
TSTL
TSTO
TSTO
TSTO

602 FORMAT(*0OU STP TIME INFLOW OUTFLOW STORAGE DEPTH*, 2X., 'IN: BOD',TS10
55Xy *SS STOR: BCD*, TX, 'SSt, 4X, *'BOD's 5Xs 'SS OUT: BGD'»TSTO

LK I B 3K J

SXe *SS*y 4Xy "BOD's SXy 'SS'y 2Xy ' J Lty /1

* N NC (MIN) (CES) (CFS) (CULFT) (FT.)'y 5X,

*(LB) (LB) 'y 6Xy *(LB)'y 5Ke (LB} (MG/L) (MG/L}'y 5X»
*(LB) (LB) (MG/L) (MG/L)'y 2X, * P Pty /)

1200 DO 1250 KSTDUM=1.NSTCR

1230

STORMX({KSTDUM) = 0.0

LPREVIKSTOUM) =1

SBOC(KSTDUMI = 0.0
SSS(KSICLH) = 0.0
SCUL(KSTDUM) = 0.0

STOR = STCRO(KSTDUM)

D0 1230 1=<1.11

DUMSTR( I}
OUMDEF(I)

BSTOR(KSTDUM.I)
BOEPTHUKSTOUM, 1}

104

TSTO
TSTD
TS19
TSTD
TSTU
TSTO
TSTO
TSTL
TSTO
TSTU
TSYO
TSTQ
TSTU
TSYD
TST0
TSTO

[
OCOVOAO~NOCOVNP,AWN -
>



603
125¢

604

CALL TIATRP{DUMSTR,DUMDEP11+STORsDEPTH4KFLAG)

1F (KFLAG .EQ. -10) GO TD 901
IF (KFLAG +.EQ. 10} GO TC 800C

DEPTHL(KSTDUM) = DEPTH
IF (DEPYH .GT. DEPMAX (KSTOUM}) GO TO 8000
IF (IPRINT(KSTDUM} .LT. 1} GO TO 1250
WRITE{64603) KSTOUVM, QOUTO(KSTDUM), STORO(KSTDUM), DEPTH
FORMAT(® ¢y I1y * C 0.0 0.0'y F7.le Fl0.04 F6.2}
CONTINUE
WRITE(64€C4)
FORMAT( ¢ v

Cromm——————

1300

1350

DO 1350 1I=1,11
DUMSTRI{ITI} = BSTOR(KSTOR,II}
DUMDEPLIT) = BDEPTH(KSTOR.IF)
RKTSTP KTSTEP
TIMEZN OT*RKTSTP/60.0
8UDOUY ¢c.0
Ssout 0.0
COLOUT 0.0

'

IF {ISTCUT(KSTOR) .EQ. 5 .OR. ISTOUTIKSTOR) .EQ. 6) GD TD 2000
GO TO 2CCC

Cormmrpmeam——

2 NaXe!

2000

2100

*

2120

605

If (KTSTEP .GT. 1} GO TO 2100
QINSTL{KSTOR) 0.0
QOUSTL(KSTCR) QOUTO(KSTOR)
STORL {KSTGR) STORO(KSTOR}
CUMIN{KSTOR]) 0.0
CUMCUT{KSTCR) 0.0
STOR = STORO(KSTOR}

Lp 0
JP =0
DTON(KSTUR) = 0.0

it

“

[}

T

VOLIMKSTOR(KTSTEP} = 0.5%¥DT*(QINSTL(KSTOR) + QINST]
vGtcuz CT*QCUSTL(KSTOR)
STORZ STORL(KSTOR) + VOLIN(KSTUR,KTSTEP) -~ vOLOUZ

CALL TINTEP(DUMSTR,DUMDEP,11,STORZ,DEPTHZ ,KFLAG)

IF (KFLAG .EQ. ~10) GO TO 901
IF (KFLAG .EQ. 10) GO TO 8000

¥ THE FOLLOWING STATEMENTS, ABOVE 2150, ARE TEMPORARY

IF (QINST GT. CPUMP(KSTOR) .AND. QOUSTL(KSTUR) .EQ. 0.0}
* 60 TC 2120
GD 1O 2150
FON = {QINST-QPUMP(KSTOR} 1 /(QINST-QENSTL {KSTORY})
DSTARTIKSTCR} = DEPTHZ#(1.0-FON) + FON*DEPTHL (KSTOR)
DTUN(KSTCR) = DTOMNKSTOR}) + FON
WRITE(E,6C5) DSTART(KSTOR)y KSTOR
FORMAT(* ¢, 60Xy *NEW DSTART =', F6.2y ' FT.',
* *s IN UNIT NO.*e 13}
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TSTD 60
TSTO 61
TSTO 62
TSTO 63
TSTO 64
TSTO 65
TSTO 66
TSTD 67
TSTO 68
TSTO 69
TSTO 70
TSTO 71
TSTo 72
TSTO 73
TSTO 74
TSTO 75
TSTU 76
TSYO 77
TSTO 78
TSTO 719
TSTO 80
TSTO 804
TSTO 81
TSTO 82
TSTO 83
TSTO B4
TSTO 85
TSTD 86
TSTO 87
TSTO 88
TSTD 89
TSTO 90
TSTO 91
TSTD 92
TSTO 93
TSTO 9¢
TSTO 95
TSTO 96
TSTO 97
TSTO 98
TSTO 99
TST0100
7570101
TSTOL02
TSTU103
TSTD104
TSTOL05
TSTO106
TSTOL07
TST0108
TSTO109
TSTOL10
TSTOL11
TSTO112
TSTO113
TSTOL14
TSTOL1S
TSTO116
TSTO117
TSTO118



c
c
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2150 IF (QGUSTLI{KSTOR) .EQ. 0.0 .AND, DEPVTHL .GT. DSTARTIKSTOR})
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FSTO0119

* GO TG 2200 TST0120

IF (QOUSTL(KSTOR) +GT. 0.0 .AND. DEPTHZ .LT. DSTUP(KSTOR} } TSTU121

* GO TO 2300 ' TSTO122

. GOLSY = COUSTL(KSTGRI TST0123
VOLGUTIKSTOR,KTSTEP) = VOLOUZ TSip124

"STOR = STCRIZ : Tstoles

DEPTH = DEPTHZ 1570125

60 TO 2500 vsvoiz7

- o v ‘ TSTD128

2200 FON = {(DEPTHZ ~ DSTART{KSTUR}}/{DEPTHZ ~ DEPTHLIXSTOR)) TSTD129
GOUST = QPUMF(KSTOR) TST0130

GO TO 24C0C TSTJ131
TST3132

2300 FON = (DEPTHL (KSTOR} = DSTOP(KSTOR})/(DEPTHLIKSTOR) - DEPTHZ)TSTO133
: QUUST = 0.C ‘ TST0134
TSTO135

2400 IF (FON .LT1. 0.0) GO TQ 8100 TSTO136
VOLOUT(KSTOR KTSTEP) = FON#DT*QPUMP(KSTOR) TST2137

- STOR = STORL{KSTOR) ¢ VOL IN{KSTOR\KTSTEP)-VOLOUT(KSTOR,KTSTEP)TSTOL38
TSTUl39

CALL TINTRP{DUMSTRsDUMDEP 411, STOR, DEPTHKFLAG) TSTI140
TSTO141

If (KFLAG .EQ. -10) GO TO 901 . TSTD142

© IF (KFLAG .EQ. 10} 60 YO 8000 TSTO143
TSTO144

2500 IF (DEPTH .GT. DEPMAX(KSTORI} GO TO 8000 , TSTO145
© CUMINEKSTOR) = CUMIN{KSTOR) + VOLIN(KSTOR,KTSTEP) TSTO146
CUMOLT(KSTOR} = CUMCUT(KSTGR} + VOLBUTUIKSTOR KTSTEP) TSTO147
QINSTL(KSTCR) = QINST TSTO148
COUSTLIKSTOR) = QOLST TSTJ149

DEPTHL (KSTOR) = DEPTH TSTO150
STORLIKSTCR) = STOR TSTU151

IF (KTSTEP (EQe NDT) STORF{KSTOR) = STOR TST3152

If (STCR .GT. STORMX{KSTOR)} STORMX(KSTOR) = STOR TSTD153

IF (QOLST .GVe C.0) DTCN(KSTOR) = DTOUN(KSTOR) + 1.0 TSTJ15¢4

. 60 TO 40¢C0 TSTO155
—————— TSTU156
: TST3157
3000 CALL TSRCUT TSTO158
c TSTJ159
" IF (STOR .GY. STORMX(KSTOR}} STORMX(KSTOR) = STOR TSTD160
c : TSTOl61
; CALL TINTRP{DUMSTR,DUMDEP 111+ STURy DEPTHKFLAG) TSTO162
c : TSTO163
IF (KFLAG .EQ. =10} GO 7O 901 TSTU164

IF (KFLAG .EQ.. 10} GO T0.8000. - . TSTOl6Y%

IF (DEPTH .GT. DEPMAX(KSTOR)) GO TD 8000 TSTD166

' TSTI167

CCMPUTE SEDIMEMY AND BOD OQUTFLOW TSTO168

e 1 TSTO169

. TST0170

DETERMINE PLUG FRACTIONS AND DETENTION TIMES TSTN17]

o e ' TSTULT2

CUMIN ' = CUMULATIVE INFLOW (CULFT.) SINCF T = O TSTOL73

CUMOUT = CUMULATIVE OUTFLOW (CU.FT.) SINZE T = 0 TSTU174

SSIN = SS INFLOW (LB) IN THIS TIME-STEP TSTO175

BCOIN = 8OC INFLOW (LB) IN THIS TIME-STEP TSTO176

SBOD = BOC (LB) YN RESERVUIR TSTULT?

$SS = §S (LB} IN RESERVUIK TSTDLTR



c BODOUT = BOD OUTFLOW (LB} TSTO179
c SSOUT = SS OQUTFLOW (LB) TSTO185
c BODCOT = BUD OUTFLOW CONC. (MG/L) TSTO181
¢ SSCCUT = SS  OUTFLOW CONC. (MG/L) TSTO182
c SEODC = BOC CONC. (MG/L) AVG. IN RESERVOIR TST0183
c SSSC = SS CONC. (MG/L) AVG. IN RESERVUIR TSTO184
c MG/L = 16050%(LB/CU.FT.) TST0185
c TSTU186
3100 IF (KTSTEP .GT. 1) GO TO 3200 TSTO187
VOLIN(KSTOR,1) = 0.5%QINST#DT TSTO188
VOLOUT{KSTOR,1) = 0.5%(GUUST+QOUTO(KSTOR) }*DT TSTU189
CUMIN(KSTOR) = VOLIN(KSTOR,1) TSTO19D
CUMGLI{RSIOR) = VOLCUI{KsTURy L] VSTI191
SBOD(KSTOR) = 0.0 TSTD192
SSS{KSTCR) = 0.0 TSTO193

SCOL{KSTOR) = 0.0 TSTU193A
LPREVIKSTOR) = 1 TSTD19¢
Jp =0 TSTU195
Lp =0 TSTI196
GO TO 40CC TSTO197
3200 VOLIN(KSTOR,KTSTEP) = 0.5%(QINST+QINSTL(KSTGR))*DT TSTO198
VOLOUT(KSTOR+KTSTEP] = 0.5*%(QOUST+QOUSTL (KSTOR) }*DT TSTD199
CUMIN(KSTOR) = CUMIN(KSTOR) + VOLIN(KSTOR,KTSTEP) TST0200
CUMOUT(KSTOR) = CUMCUT({KSTCR} + VOLOUT(KSTORKTSTEP) TSTO201
Crmmmm e TST0202
4000 IF (IPOL(KSTOR) .EQ. 0) GU TO 4400 TST0203
IF (VOLCLT(KSTORKTSTEP) JLE. 0.0} GO TO 4200 TST020%
c TSTD205
CALL TPLLGS TST1206
¢ TST0207
IF (LABEL .EQ. S000) GO YO 4200 TSTU208
c . TSTD209
¢ NCW HAVE, FCR EACH PLUG (FOR KP=JP4LP)y .. TSTO210
c FRAC(KP) , DETENT (KP) TST2211
c TST0212
¢ MODEL ASSUMES.. TST0213
¢ NO SCOUR WITHIN BASIN TSTO214
¢ , TSTU215
¢ BERANCH FOR TYPE OF BASIN FLOW (IPOL) TSTO216
¢ TST0217
K = IPCLIKSTOR) 1570218
GO TO (410C+4180),y K TST0219
c 1570220
c IPGL=1 ASSUFMES 100Z EFFICIENT PLUG FLOW TST0221
c TST0222
4100 D0 415G KP=JP,LP TST0223
B0COLT = BOCOUT + BCDIN(KSTCR,KP)*FRAC(KP) TST224

CELOUT = CCLOUT + CCLIN(KSTOR,KP)#FRACIKP ) TSTD224A
4150 SSUUT = SSGUT + SSIN(KSTCR yKP)*FRAC(KP) 1573225
C TSTU226
BUDCOT = BODOUT*1605C.0/VOLCUT(KSTURKTSTEP) TSTU227
SSCOUT = SSOUT %16050.C/VOLCUTIKSTOR,\KTSTEP) TST3228

CCLCCT = CCLOUT/(VOLCUT(KSTOR,KTSTEP)%283,2) TSTU2284
GO TU 43C0 1570229
4 TSTU230
c IPOL=2 ASSUFES 100% MIXING TSTu231
c TSTD232
c FCR THIS CASE, CON'T REALLY NEED SUBROUTINE TPLUGS, TST0233
c CR (KTSTEP) UN VOLINy VOLUUT, SSINs BUDIN TSTuZ36
¢ TST0235
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418C BODCOT = SBODC

SSCOLT $SsC

COLCCT = SCELC

BUDOUT = BUDCCT#VOLCUT(KSTOR,KTSTEP)/16050.0

SSOLT = SSCOUT*VOLCUT(KSTCR,KTSTEP1/16050.0

COLOLT = COLCCT*VOLCUT(KSTOR,KTSTEP)*283.2
GU TU 43200

c
4200 BODCCT = 0.0
SSCOLT = 0.0
CCLCCT = 0.0
IF (LPREVIKSTOR) .GT. 1} GO TGO 4300

LP =G
JP = C
c
4300 S800(KETOR) = SBOD{KSTOR) - BODOUT + BODIN({KSTOR,KTSTEP)
SSS(KSTCR) = SSS(KSTOR) = SSCUT + SSIN(KSTORKTSTEP)
SCOL(KSTCR} = SCOL(KSTOR}) - COLOUT + COLIN(KSTOR,KTSTEP)
IF (STGR +€Qs 0.0} GO YO 4350
SBODC = SBOD(KSTOR)*16050.0/STOR
$5SC = SSS(KSTOR) %16050.0/STOR
SCOLC = SCOL(KSTOR)/({STOR%283.2)
GO T0 44C0
4350 S$BADC = 0.0
$SSC = 0.0
SCOLC = 0.0
c

4400 IF (IPRINT(KSTOR) .LT. 1} GO TO 5300
If (1PCL(KSTOR} .EQ. 0) GO TO 5100

PRINT SCLUTION FOR THIS TIME-STEP

[a N aNal

5000 WRITE(6¢6C6) KSTORSKTSTEPsTIME2M,QINST,Q0OUST
STORyDEPTH,; BODIN(KSTOR KTSTEP )+ SSIN(KSTOR KTSTEP) ,
SBOD{KSTOR) ySSSIKSTOR)Y +SBUDC,SSSCoBODLUT, SSUUT,
BODCOTY, SSCOUTJP,LP
606 FORMAT(® *, Il, 13, F6.14 2FT.1, F10.0y F6e2y 2Xy 2FT.1, F10.1e
* FG.1ly 2FTely FS.ly 3FT.1, 214}
WRITE{6,€666) CCLIN(KSTCR,KTSTEP)SCOL{KSTOR},SCOLC,COLOUT,COLCDY
666 FORMAT{® ', 40Xy *COLIN= *y 1PEF.2¢ *SCOL(MPN)='y ET.2s
* 'CONC='y E9.2y 'COLCUT=', E9+2y 'CONC=', E942])
60 TO0 5200
5100 WRITE(6 4606} KSTCRoKTSTEP, TIME2Me QINST,QOUST,
* STOR,DEPTH
520C IF (KSTOR .EQ. NSTUR) WRITE(6,604)
530C IF (KSTOR LY. NSTOR) GO TO 5400
IF (KTSTEP LT. NDT} GO TO 5400
DO 5350 KSTDUPF=1,NSTCR
IF (IFLLCC(KSTDUM) +.EGQ. 1} GO TG 5350
1F (IPRINT(KSTDUM} «LT. 1} GO TC 5350
WRITE(6,6C7) NCT, KSTDUM, CUMIN(KSTOUM), CUMOUT(KSTDUM)
607 FURMAT(®Ct'y /¢ ' 'y 26Xy 'FOR THESE*s 14+ ' TIME STEPS ',

* N

* "IN STCRAGE UNIT NOo'y 134 /»
* ¢ ¢, 36Xy YCUMULATIVE INFLUW =%y F12.0, * CUFTy*y /o
& ¢ t, 36Xe "CUMULATIVE QUTFLOW =%, F12.0s * CULFT,.')

535C CONTINLE
5400 60 YO $999
C

Co= ERRUR MESSAGES e e - ———————-

80CC WRITE(6+691)
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TST0236
TST0237
TSTU237A
TSTD238
TSTO233
TST0239A
TST0240
TST0241
TSTO242

‘TSTO243

TSTO243A
TST0D244
TSTN245
TSTOR246
TSTD247
TST0248
TST0249
TSTO249A
TSTUZS)
TSTO251
1510252
TSTD252A
TSTD253
TST025¢4
TSTD255
TST0255A
TSTU256
TSTNZ257
TSTD258
TSTD259
TSTUR262
TSTO261
TSTD262
TST0263
TST0264
TST0265
TSTJ266
TST0267
TSTD267A
T$T02678
TSTJ2617C
TSTO268
TST0269
TST0270
TSTO271
TSTD272
TST0273
TST02 174
TST0275
TST0276
TSTO277
TSTO278
TST0279
TSTU280
Tsynzal
TST0282
TSTD283
¥ST0284
T8T0285
TST0286



691 FORMAT(®* *4y 14Xy *UNITY HAS FLCODED = HYDRUGRAPH TERMINATED') TST0287

IFLOOL(KSTOR) = 1 TSTD288

60 TO 9999 TSTD28¢

c TST0290
B100 WRITE(E4€92) TST0291
692 FORMAT(® *, 14X, *BUFFER VOLUME BETWEEN LEVELS OSTART AND DSTUP ®,TSTD292

* *IS TOCO SMALL+%, /o 7570293

* ¢ ¥y 14Xy, *RESULTING IN NEGATIVE VUOLOUT (AND FUN),.*) TST3294
IFLOCC(KSTOR) = 1 TSTD295

GO TO 9999 TST0296

C TSTD297
901 IF (KFLAC .EQ. 10) GO TO 902 ¥STD298
WRITE(649093) TST0299

693 FORMAT('0 **% TERMINATE - INPUT TO TINTRP PROCECURE IS LESS THAN LY¥STO32)
*OWEST VALUE CN CURVE (IN SUSRT. STORAG)') TST0301

STOP SC1 . TSTD302

c TSTOI203
902 HWRITE(64694) TSTO394
694 FURMAT('0 **xx TERMINATE — INPUT TO TINTRP PROCEDURE IS GREATER THATSTI305
*N LARGEST VALUE ON CURVE (IN SUBRT. STORAG) ') TST0305

STOP 9C2 TSTO307

c TST0308
9999 RETURN TST0309
END TST0310
(=3zz=sssxsasssscssaros oSS Nt S asSsssRossnrassssz=sssxses sz =T$ 031 ]
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SUBROUTIAE TSTCST

COMMON/TABLES/KDEPTH(25) 4 KLASS{25) ¢ PSTIMAX(15) s ALFMAX(151),
NN(25) s MM(25) s ANORM{15¢5L) s ONORM{ 15451 )
DNORM(15¢51 )4 AFACTILS)9RFACT(1S])

COMMUN A(16092+2) +Q(12609292) ¢ CPULL(16092+2¢3)y QMAX(160},

DO VMDWN-

QFULL(160)y AFULLC(160), DXDT(160},C1(160), SLOPE(160),
CIST(160), GEOML{160), ROUGH(160)s NOE(160)y NUE(L160+3),
INUE(160s3)y NTYPE(160)y JR(160) 9 NKLASSs NEsy NDT, EPSIL,
TIME, DT, M, KFULLy Ny NOSs NPULLy NPRINT, ITER,
QCwWF(160)e IOLD(16C)y PLUL6O)» RNOFF(160)s QINFIL(1600,
WCWF(160,3), PLUTO(160,3)s IR(160)y P2(160), NIN(10CO},
P5(160),P6(L60)+sPT(160),SCF(160),BARREL (160} ¢
TITLE(40), KNPEL23), NWK{ZO0ly NORDER(TU)y GEOM2{1060},
GECM3(16C) o P4(160),SCOUR(L160) s KSTORE(169)

COMMON BOCINU 2+150)sSSIN{ 2+150)+BODOUT ¢SSOUT»COLIN(2+150)

TSTC
TSTC
TSTC
YSTC
TSTC
TSTC
TSTC
TSTC
TSTC
TSTC
YSTC
TSIC
TSTC
TSTC
TSTC

* QINSToCCUST, CINSTL( 20,Q0USTL( 21),STORLL 21,Q0UTOC 2),STORO( 2),TSTC
* NSTURSKSTOR,IPRINT( 2),IPOLU 2} IFLOUDC 2)s1COST( 2) ¢ DEPMAX( 21,4 TSTC
* ATERM{ 2,11),202DT2( 2,11),BDEPTH( 2,11),BSTOR{ 2,11),C0OL0WT, TSTC
* DUMSTR(1l},DUMDEP(11), TSTC
* KTSTEP+VOLIN( 2+1501,VOLOUT( 2+150)+STOR,CUMIN( 2),CUMOUT( 2), TSTC
* SBOD( 2)+555( 2),SCoL{ 2), TSTC
*  [STMGD( 2)+ISTTYP{ 2)¢ISTOUT( 2} TSTC
* QPUMP( 2)sDSTART( 21,40STOP( 21}, ¥STC
* DIGN( 2),STORFX{ 2) 4DTPUMP( 2)+DTMORE( 2)+STORF( 2)e APLANC 2)¢ TSTC
* CLANCC 2)+CSTOR{ 2),CPS5( 2)+CTOTAL( 2)¢CPCUYD( 2) ¢CPACRE( 2), TSTC
* LPsJPyLPREV( 2),LABEL,DETENT(L150},FRAC(150),0UT1( 10,200} TSTC
TSTC

DIMENS ICN QOL(150},Q02(150) TSTC
EQUIVALENCE (QO1{11,0MAX(1)},(QU2(1)},QFULL(L}) TSIC
TSTC

DO 9000 KSTOR=14NSTOR TSTC
IF (ICCSTAKSTOR! .LT.1} GO TO 9000 TSYC
TSTC

WRITE(6+601) KSTOR TSTC
601 FORMAT(*1', 10X, °*SUMMARY OF STORAGE AND COSTS FOR UNIY N, *,13,/)TSTC
IF (IFLCCD(KSTOR) .EQ. 1} GO TO 902 TSTC
TSTC

CLANC(KSTOR) = CPACRE(KSTOR}*APLAN(KSTURI/43560.0 TSTC
CSTOR(KSTOR) = CPCULYD(KSTYOR) *STORMX (KSTOR)/2T7.0 TSTC
CTUOTAL(KSTCR) = CLAND(KSTOR) + CSTOR{(KSTOR) + CPS(KSTOR} TSTC
TSTC

ERANCH Y0 OUTLET TYPE (ISTOUT) TST1C

¥STC

K = ISTCUT(KSTOR) TSTC

GO T0 (8000,8000, 901, 901,4600,4600, 901, 901}, K TSTC
TSTC

COMPUTE AND PRINT STORAGE UNIT COSTS —=--=-emercew- TSTC

TSTC

F) OQUTLET BY EXISTING PUMPS TSYC

TSTC

FOLLOWING IS TEMPORARYs DOWN TO 8000 TSTC

TSTC

4600 DTHURE(KSTOR) = STURF(KSTUR)/{(QPUMP(KSTUR)*DT]) TSTC
DTPUMP(KSTOR) = DTOM{KSTOR) - 1.0 + DTMORE(KSTOR) TSTC
WRITE(6,602) ODTMCRE(KSTUR} DYPUMP(KSTOR]} TSTC
602 FURMAT(*0%y 15Xs *HO. TIMESTEPS PUMPED AFTER STORM, TO EMPTY, =, TSTC
* F12.2+ 7/, TSTC
x * ¢, [5Xe *TOTAL NG. TIMCSTEPS OUTFLOW WAS PUMPED =%y TSTC
* Fl12.2 ) TSTC
TSYC
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c Z) ALL OUTLETS
C
8000 CONTINUE
WRITE(6+603) APLAN{KSTOR)sSTORMX{KSTOR),CPACRE(KSTOR),
CLAND(KSTOR) +CPCUYCD(KSTOR) s CSTORIKSTUR) yCPS(KSTOR)
CTOTAL(KSTOR)
603 FGRMAT(' *, 15X, °'PLAN AREA OF RESERVOIR (LAND REQUIREMENT} =1

* %

* F12.29 ' SQ.FTaty /s
* ¢ %, 15X, 'MAX. STORAGE VNLUME USED (CONSTRUC. REQT.) =!
* F12.2, * CU.FT.*, /,
¥ $0%. 15X9s 'COST OF LANDy AT $'9FT7eO0¢'/ACRE ¢« ¢ ¢ ¢ o o= §
* Fl2.2y 7/
* Y 'y 15Xy *CGCST UF LRESERVOIA Y AT $%Y475,.2
* ) . ICU‘YDl e o o= s'yFlZ-Z' /'
* t ¢, 15X, *COST OF PUMP STN. & SPECIAL STRUCTURES . .= §!
* Fl2.2¢ /1
* *Ct'y 15Xy *TOTAL COST', 32Xy *'= $°, F12.2)
c
9000 CONTINUE
GO TO 9999
c
C ——— ERROR MESSAGES ~=r~=wvcmcrmccecrcrnccnccencas mreeee—
c
c

901 WRITE{6,691) [ISTCUT(KSTOR), KSTOR
691 FORMAT(*0Q **% [STOUT =*, I3, 'y IN RESERVUIR NO.*y 4,
* *+ IS OF A TYPE NOT PRESENTLY MODELED®*)
stToe
C
902 WRITE(€4€92) p
692 FORMAT(*C®*y 10Xy *#*%x UNIT FLOODED, SO SUMMARY IS INVALID')
c
9999 RETURN
END

T P g o e T T I L T T I Y TN T T T Y Y
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SUBROGULTINE TPLUGS

TPLU

COMMON/TABLES/KDEPTH{25) ¢KLASS(25) ¢+ PSTMAX(15) s ALFMAX(L1S) TPLU

1 NN(25) 4 MM(25) y ANORM(LS5,51 ), QNORM(15,51) TPLY

2 ONORM{15+51) s AFACT(15),RFACT (15) TPLU

- COMMON A(16092+2) +Q{160:2¢2) ¢+ CPOLL(160412+2,3)y QMAX(150), TPLY

1 CFULL{160), AFULL(160), DXDT(160),C1lL160), SLOPE(160), TeLY

2 DISYTC160}, GEQOM1(160), ROUGH(160)y NUE(160)+s NUE(160¢3}, TPLY

3 INUE(260,3}s NTYPE(L60)y JRI160), NKLASS, NE, NDT, EPSIL, TPLU

4 VIVMEy, DTy My KFULLs Ny NUSy WPOLLse NPRINT, ITER, TPLY

5 QCWF(160)e IOLD(160)s PL(160)s RNOFF{1601, QINFIL{160}, TPLY

6 WOWF(1604+3)y PLUTO(260¢3)y IR(160),y P2(160}y NIN(1000I}, TPLU

T P5(16C) 1P6{1601,P7(160) ,SCF(160),BARREL (1601 TPLY

8 TITLE(40)y NPE(20), NYN(20), NOGRDER(T70}, GEOM2(160), TPLY

9 GECM3(160) 4 P4{160})+SCLUUR(160) ¢ KSTURE(160) TPLY
COCMMUN BOCIN( 24150} 4SSIN{ 2,150 ,B0D0UT ,SSOUT,COL IN{2,150}, TPLU

* QINST,COLSTLQINSTLL 2),QAUSTL( 2),STORL( 2),Q0UTO( 2),STOROL 2},TPLU

* NSTURKSTORSIPRINT( 2)+IPOL( 2}« IFLOODL 2)41COSTL 2} ¢DEPMAX( 2)»TPLY

% ATERM( 2,1119A02072( 2411),8DEPTH( 24+11}+BSTOR( 2,113,COLOUT, TPLY

* DUMSTR(11),DUMDEP(11]}, TPLU

® KTSTEP+VOLIN( 24150),vALOUT( 2+150) +STOR,CUMINL 21,CUMOUTA{ 21, TPLU

*  SBOD( 214555 2)SCCLL 2}, TPLU

* ISTMCG( 2)+ISTTYPL 2):1STQUT( 2)» TPLY

* QPUNMP( 2)DSTART({ 2),D5T0P( 21, TPLU

*  DTAN{ 2)3STORMX{ 21 ,CTPUMPL 2} +DTMIREL 2} ,STURFU 2),APLAN( 2}, TPLU

* CLANC( 2)+CSTOR( 21),CPS{ 2)+CTOTAL( 2),CPCUYD( 2),CPACRE( 21, TPLU

* LP,JPLPREV( 2),LABEL,DETENT(150)+FKAC(150),0UT1(10,200} TPLU
TPLY

DIMENSION QC1(1501),C02(150) TPLU
EQUIVALENCE (QO1(1),QMAX{2)), (QO2{1}+QFULL(L)) TPLU
TPLY

GIVEN KTSTEP, VOLIN, VOLOUY & STORE ARRAYS, KTSTEP &£TPLU

FINDS LP AND JP (NUMBERS OF FIRST AND LAST PART-PLJUGYPLU

CCMPUTES DETENT AND FRAC ARRAYS (KP=JP,LP) TPLU

(SUBPROGRAM BY G.T.) TPLU

TPLY

LABEL =0 TPLU

Le = KTSTEP TPLU

JP = LPREV{KSTOR) TPLU

VIKK = VOLINIKSTQRKTSTEP) TPLY

VOKK = VOLOUT(KSTORWKTSTEP) TPLU
SuUMl=C.0 TPLY

SuM = 0.0 TPLU

1000 SUM = SUM + VOLIN(KSTOR.LP) TPLY
SuMl= SLM + VCOKK = VIKK TPLY

BACK = 5UM1 = STOR TPLU

1F (BACK .GT. VCKK) GO ¥0O 1100 TPLU

60 TO 1200 TPLU
1100 BACK = VCKRK TPLY
120C IF{BACK} 1300,+140C+20C0 TPLY
1300 LpP =P -1 TPLU
IF(LP-1) 280CC,1CC0,1C00 TeLU
TPLU

1400 WRITE(6+601) ) TPLY
601 FURMATI®*C A PART-PLUG = 0. EXECUTION TERMINATED. 'L’ TPLU
SToP 1400 TPLY

TPLU

2000 IF(VIKK .LC. 0.0) GO TO 4000 TPLU
IF(LP JEC. KTSIEP) GO TO 3000 TPLU

TPLU

GENERAL CASE TPLY
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A NUMBER OF PLUGS AND PART-PLUGS LEAVE TPLU 59

TPLYU 62
IF(LP .EC. 1} GO YO 2500 TPLYU 61
IfFLJP .GT. 1)} GO TO 2800 TPLU 62

NF = JP + 1 TPLY 63

IF(NF +EQ. LP)} GO TO 2600 TPLU 64
SQUT = 0.0 TPLU 65

ML = LP -1 TPLU 66

NF = Jp + 1 TPLY 67

DO 2050 L=NF.ML TPLJ 68

2050  SUUT = SOUT + VOLINKSTOR,L) TPLU 69
SouTt = SOUT + BACK TPLU 70

sior = SUUT + VOLIN(KSTORJP) TPLY T}
IF{STOT +GE. VOKK) GO TO 2400 TPLY 72
FRAC(JP)= 1.0 TPLU 73

2100 RLIJP = KTSTEP - JP ’ TPLY T4
DETEANT{JF) = RIJP*CTY TPLY 75

PO 2200 L=NF ML TPLY T6
FRAC(L)= 1.0 YPLY 77

RIL = KTSTEP - L TPLU 78

2200 OETENT{L) = RIL*DT TPLY 79
2300 FRAC{LF)= BACK/VOLIN(KSTOR,LP} TPLU 80
RIL? = KTSTEP - LP TPLY 81
DETENT(LP) = RILP*DT TPLJY 82
LPREV(KSTOR) = LP TPLU 83

GO TO €S5SS TPLU 84
TPLYU 85

2400 FRONT = VOKK - SOUTY TPLU 86
ERAC(JPI= FRONT/VOLINIKSTOR:JP} TPLJ 87

GO TO 2100 TPLU 83

’ YPLY 89

2500 FRONT = VOKK ~ BACK TPLY 92
60 TO 2300 TPLYU 91

TPLY 92

2600 ScUuT = RACK + VOLIN(KSTOR,JP) TPLYU 93
IF(50UT .GE. VOKK) 60 10 2700 TPLU 94
T FRAC(JP)I= 1.0 TPLU 35

RIJP = KTSTEP - JP TPLY 96
DETENT(JP) = RIJP*DT TPLJ 97

60 TO 2200 TPLU 9B
TPLU 99

2700 FRONT = VOKK - BACK TPLY10D
FRAC(JP)= FRONT/VOLIN(KSTOR,JP) TPLJLIOL

RIJP = KTSTEP = JP TPLJLIOZ
DETENT(JP) = RIJPDT TPLJLD3

GO YO 2300 TPLUID4
TPLUL0S

2800 IF (LP .EQ. JP) GO TC 4100 TPLULD6
NF = JpP + 1 TPLUYDT

IF(NF .EQ. LP) GO TO 270C TPLULOR

SQuT = 0,0 TPLULO?

ML = 1P -1 TPLULLO

DO 285C L=NF ML TPLJUL111

2850  SOUT = SOUT + VOLIN(KSTUR,L} TPLULL2
SOUT = SOUT + BACK ) TPLJIL3

60 G 2400 TPLULLG
TPLULILS

SPECIAL CASE TPLULILG

INFLOW PLUS LARGER THAN BASIN VULUME TPLULLY

YPiLJ118

OO0
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OO0

3000

3050

3100

3200
3300

3400

3500

3600

3700

3800

3850

IF{LP .EC. 1} GO YO 3700
IF(JP 6T. 1} GO TO 3800

NF = JpP + 1
IF(NF .EC. LP} GO TO 3500
SouT = 0.0
ML = (P -1
NF = Jp + 1

DO 3050 L=hFoML
SOUT = SOUT + VOLIN(KSTOR,L)
SauTt = SOUT + BACK
sTor = SCUT + VOLIN(KSTOR,JP)
IF(STOT .GE. VCKK) GO 70 3400
FRACIIP L= 140
RIJP = KTSTEP - JP
DETENT(JF) = RIJPXDT
D0 3200 L=NF.ML
FRAC{L})= 1.0
RIL = KVSTEP - L
DETENT(L) = RIL*DT
FRAC(LF)= BACK/VOLIN(KSTOR,LP)
DETENT(LP) = DT*STOR/VIKK
LPREV(KSTOR) = LP
GO TO S999

FRUNT = VOKK - SQUT
FRAC({JP }= FRONT/VOLIN(KSTOR ,JP)
GO 10 31CO

souT = BACK ¢ VOLIN(KSTOR,JP)
RIJP = KTSTEP ~ JP
DETENT (JF) = RIJP=CT :
IF(SUUT .GE. VOKK} GO 10 3600
FRAC(JSP)= 1.0
GO0 T0 3300

FRCNT = VOKK = BACK
FRAC(JP) = FROAT/VOL IN(KSTCR »4P}
60 TO 33C0

FRONT = VOKK - BACK
FRAC(LP )= BACK/VIKK
DETENT(LP) = DT%STOR/VIKK

LPREVIKSTOR}) = LP

GO TG 9999

IF (LP JEQe. JP) GO TO 4100
NF = JP + 1

IFINF LEQC. LP) GO TO 360C
SouT = 0.0
ML =Lp -1

DO 385C L=NF,ML
SoL1 = SOUT + VOLINIKSTOR,L)
SUuY = SCUT + BACK
FRCNY = VOKK - SOUT

FRAC(JPI= FRONT/VULIN(KSTCR,d4P}
G0 10 21C0

SPECIAL END CUNDITION
NQ INFLOW, OQUTFLOW FROM STORAGE
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TPLULL9
TPLUL2D
TPLUL2]
TPLUL22
TPLJ123
TPLUL24
TPLY125
TPLUL26
TPLUYI 2T
TePLUL28
TPLUL29
TPLU130
TPLUL3L
TPLUL32
TPLJ133
TPLUL3G
TPLUL3S
TPLUL36
TPLUL37
TPLUL3E
TPLUL33
TPLUL40
TPLUL«1
TPLULG2
TPLUL43
TPLJL4G
TPLUL4S
TPLUL4E
TPLUL4T
TPLUL4B
TPLUL4Y
TPLU150
TPLULS1
TPLULS2
TPLYLS3
TPLULS4
TPLULSS
TPLULS6
TPLULST
TPLJ1S8
TPLUILSY
TPLUL60
TPLULGL
TPLUL62
TP U163
TPLJL 6
TPLUL65
TPLULGE
TPLULGY
TPLU168
TPLUL69
TPLULTD
TPLULTL
TPLULT2
TPLULT3
TPLILTG
TPLULTS
TPLULTE
TPLULTT
TPLULTS



4000 1F (LP .EC. JP)} GO TO 4100

NF = JP ¢+ 1

IFINF LEQ. LP) GO TO 4200
SQuUT = 0.0
ML =LP -1

DO 4050 L=NF.ML

4050 SQuUT = SOUT + VOLINKSTCR,L)
SoUT = SOUT + SUM - STOR
GO T0 2400
c
4100 FRACILP )= BACK/VOLIN(KSTCR,LP}
RILP = KTSTFP - LP
DETENT(LP) = RILP*DT
LPREV(KSTOR}Y = LpP
G0 TGO 99995
C
4200 FRONT = VOKK ~ BACK
FRACUJP)= FRIUNT/VOLINC(KSTUR P}
RILP = KTISTEP -~ L°P
DETENT(JP) = RILP*DTY
GO 1O 2300
c
5000 LABEL = 5000
GO0 TO 6969
C
9999 RETURN
END
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TPLULTY
TPLUL180
TPLULBL
TPLU132
TPLUL83
TPLULBS
TPLUL8S
TPLULBG
TPLUL BT
TPLULIBRE
TPLULBS
TPLU19O
TPLULSL
TPLUL192
TPLUIG3
TPLJULIIS
TPLU195
TPLUL196
TePLul9?
TPLUL9B
TPLUL193
TPLU20D
TPLU201
TPLU202
TPLU203
TPLJ204
TPLI20S
TPLU2D6
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SUBROUTINE TSRCUT TSRO

COMMON/TABLES/KOEPTHI 25) ¢ KLASS{ 25}y PSIMAX(15) s ALFMAX(15) TSRO
1 NNE25)Y 4 MM{25) s ANDRM( 15,51 ),QNORM(15,51), TSRO
2 DNORM(15,511 4AFACT(LS) +RFACT(15) TSRO
COMMON A(16092+2}) 4QC1604242) 9 CPOLL{150¢2+2+32y QMAX(160), TSRO
1 QFULL(160)y AFULL(160)}, DXDT(1601,C1(160), SLOPE{160), TSRO
2 DIST(160)« GEOMLI(160)y POUGH(160)y NOE(160) s NUE(160+3) TSRO
3 INUECL60,3), NTYPE(LG6D), JREL60), NKLASSy NE, NDT, EPSILs TSRO
4 TIMEe DTy My KFULLy N, NUS, NPULL, NPRINT, ITER, TSRO
5 QUWFI160), IOLDI(16D)y PL{160)s RNOFF(160), QINFIL{160), TSRO
6 WCWF(160,3), PLUTO(160,3}, IR(160), P2(160)s NIN(100O0}, TSRO
T PSC(160}) +P6(L60I+PT{L1AC)sSCFL160) +RARREL(1601), TSRO
8 TITLE{(40)s NPE(20), NYN(20), NORDER(70), GEDM2(160), TSRO
9 GECM3(16C) o P4(160) ¢+SCUURIL60) s KSTORE(160) TSRO
COMMON BOLCIN{ 251501} 4SSINT 2,150),80D0UT,SSOUTCOLIN(2+150), TSRO
* QINST,COULST QINSTL( 2),COUSTL( 2),STORL( 2),Q0OUTO( 2)4STGRO( 2),TSRU
* NSTOReKSTORSIPRINT( 2)+IPOLL 21+ 1FLODD(L 2) 4 ICOSTL 2)+DEPMAX( 2} TSRO
% ATERM( 2,11),A0207T2( 2,11),BOEPTHL 2,11),BSTOR( 2,11),COLOUT, TSRO
* DUMSTR(11).,.DUMDEP(LL]}, TSRO
¥ KTSTEP,VOL IN( 2,150),V0OLOUT( 2,150),STOR,CUMIN( 2),CUMOUT{ 2), TSRO
%  SBOC( 2),SSS({ 23¥.SCCL( 2}, ; TSRO
¥ ISTMOC( 2)ISTYYPIL 2),ISTCUT( 2}, TSRO
* QPUMEL 2),DSTARTHL 2),DST0OP( 2), TSRO
® DTONC 2} +STORMX{ 2)sDTPLMP{ 2) ¢DTMURE! 2)+STURF( 2)+APLAN( 2}y TSRD
* CLANCC 2)4CSTOR{ 2)1,CPS{ 2)+CTOTALC 2)},CPCUYD( 2)4CPACRE( 2}, TSRO
* LPoJPLLPREV( 2),LABEL,DETENT(L150)FRAC(150),0UT1(10,200} TSRO
TSRO

DIMERSICN DUMTRM(11},0UMAD2(11) TSRO
DIMENSICN CO1(150),Q02(150) TSRO
EQUIVALENCE (CD1{1),QMAX{ L))}, (QD2(1),QFULL(1)) TSRO
TSRO

TSRO

CNLY WORKS FUR UNE UNIT (KSTOR} AT A TIME TSR3

INPUTS ARE DTy QINSTy KSTOR, KTSTEP, STORO( 2}, TSRO

QOUTO( 2)y ATERM( 2411), AD2DT2( 2,11} TSRO

QUTPUTS ARE QOUUST, STORE(100) TSRO

NOTE.. ALL FLOWS ARE IN CFS. TSRO

TSRU

IF (KTSTEP .GT. 13 GO TO 1000 TSRD
TSRO

INITIALISE TSRO

TSRO

CINSTLIKSTOR) = 0.0 TSRO
COUSTLIKSTOR) = QOUTO(KSTOR) TSRO
STORL(KSTCR) = STORO(KSTOR) TSRD
DT2 = DT/2.0 TSR]
TSRO

1000 TERM = (QINSTLOKSTICR) + CINSTI*DT2 - (QUUSTL(KSTUR)I*DY2 TSRO
* -~ STORL{(KSTCR)}) TSRO
IF (TERF GE. 0.0) 6T TC 2000 TSRO
WRITE{646C2) TERMy KTSTEP TSRO
601 FORMAY(¢® ¢, *xk RESET TERM =9, Fl2.5, ' TO ZERO *, I10) TSRD
TERM = 0.0 » TSRO
TSRO

FIND *02CT2* CORRESPONDING TO *TERM' ABOVE, TSRO

BY LINEAR INTRPULATICN. TSRO

TSRO

2C0C DO 2050 1li=1l,1l TSRO
DUMTRIM(IIY = ATERM{KSIOR,11) TSRD
2C5¢ NUrADZ(11) = AQZ2DT2({KSTORLIT} TSRO
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C TSRO 61
CALL TINTRPI{DUMTRM,DUMAQ2,11,TERM,02DT2,KFLAG) TSRO 62

C TSRO 63
IF (KFLAG «NEe 0) GO TO 901 TSRO 64

STOR = TERM - 02DT2 TSRO 65

QUUST = 02D0T2/072 TSRO 66

cc WRITE(G,61) TSRO &7
IF (ISTCUTI(KSTOR}.NE.9) GG TO 2200 TSRO 68

c TSRO 63
C CCMPUTE QUTFLOW THROUGH ORIFICE., TSRO 70
c TSR] 71
DO 2100 11=)1,1] TSRO T2

2100 DUMAQZ (I} = OUUTL(KSTCR, I} TSRO 73
CALL TINTRP{DUMTRM,DUMAC2+11+TERM,02DT2sKFLAG) TSRO 74

IF (KFLAG.AE.O) GO TO 901 TSRO 75
QO1(M) = 02BT2/DT2 TSRO 76
QO2({M} = QOUST-CO1(M) TSRD 77

c TSRO 78
C INITIALISE FOR NEXT TIME~STEP TSRO 79
c TSRO 80
2200 QINSTL{KSTCR) = QINST TSRU 81
QOUSTL{KSTOR} = QOUST TSRO 82
STORL{KSTAGR} = STOR TSRO 83

G0 TO S§999 TSRO 8«

c TSRO 85
Commmemma—— ERRCR MESSAGES TSRJ 8%
C TSRO 87
901 IF (KFLAG .EQ. 10} GO TO 902 TSRO 88
WRITE (€4€61) TSRU 89

691 FORMAT (*0 *#x TERMINATE ~ INPUT TO TINTRP PROCEDURE IS LESS THAN LTSRO 90
*0WEST VALUE ON CURVE (IN SUBRT. RQUTE)*) TSRO 91
STup TSRD 32

c TSRO 93
902 WRITE (&4€£62) TSRO 94
692 FORMAT (*C =%% TERMINATE — INPUT TO TINTRP PROCEDURE IS GREATER THATSRO 395
*N LARGEST VALUE ON CURVE (IN SUBRT. ROUTE)') TSRO 96

STop TSRO 37

c TSRO 98
9999 RETURN TSRU 99
END TSRO10D
(=== e T N N S S S S R F S S R S TS S S S S S E S RIS ES S ST 2RSS TIISIITET TSRO1 01
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C
c
¥

c

C
C

OO0

c

SUBRCUT INE TINTRP(X, Yy Ly XEy» YE, K}
OIMENSION X(L}oY(L)

IF (XE .GE.
100 K = =10
60 TO 9999

GIVEN XEs INTRPOLATES LINEARLY FOR YE
FLAGS M/PRUG WITH K-VALUE, IF XE UUTSIDE RANGE
{ FROM MCCRACKEN, PP, 6l-¢4 )

X(1) ) GO 7O 2060

XE IS «LT. LOWEST VALUE ON CURVE

SEARCH FOR SMALLEST X(J)} .6GT. XE

2000 DO 205C J=2,L

IF (XE-x{J}
205C CONTINUE

K = 1¢C
GO T0 S999

3000 YE = Y(WJ)
GO 70 50C0

} 4000+30C0+2050
XE IS «GT. LARGEST VALUE ON CURVE

TINT
TINT
TINT
YINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT
TINT

XE COINCIDES WITH AN X(Jly SU INTRPOLATION UNNECESSTINT

NOW X(J) IS THE SMALLEST VALUE .GT. XE.
CCMPUTE YE BY LINEAR INTERPULATICN.

4000 YE = YUJ=1) + (Y(J)r=YEJ=1) )% {XE=X(J=1)}/{(XCJ)=X(3-1))
=0

5C00 K

9999 RETURN
END
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FUNCTICN ACOS(X)
ARG = (1.0 = X} / (1.0 + X)

TARG = SCRT(ARG)

ACGS = 2.0 * ATAN(TARG)
RETURN

END

119

ACOS
ACOS
ACOS
ACOS
ACOS
ACOS

DN HWN -



[aNaRslsizRaNeNaRalaleReNaeiaNaNaaligNeNaaloNaXe)

BLOCK CATA
TYPE=01
IYPE=02
TYPE=03
TYPE=04
TYPE=0S
TYPE=C6
TYPE=07
TYPE=0E
TYPE=0QS
TYPE=1C
TYPE=11
TYPE=12
TYPE=123
TYPE=14
TYPE=1S
TYPE=16
TYPE=117
TYPE=18
TYPE=19
TYPE=20
TYPE=21
TYPE=22
1YPE=23
TYPE=24
TYPE=25
COMMON/NAM

COMMON/ TABLES/KDEPTH{ 25) y KLASS{25) + PSIMAX(15) s ALFMAX(15]),

NN(25) 4 MM(25) y ANORM(L5,511,QN1(120),QN2(120),
ON3(120) yQN4(120) +CNS(L200¢ CROETL20) 9QNT(45)
DAL(L201,CN2(220),CN3(120)+4DN4{120)+4DN5(120),

W -

CATA NAME/

LRI AR O I I I I N I B NRNE N IR

#* % on »

CIRCULAR CONDUIT

RECTANGULAR CGNDUILTY

EGG-S+APED CCNDUIT

HORSESHOE CCNDUITY

GCTHIC SHAPEC CCNDUIT
CATENARY CUNDUIT

SEM] ELLIPTICAL CONDUIT
BASKET=HANDLE CCNDUITY
SEMI-CIRCULAR CONDUIT

VCODIFIED BASKET-HANCLE CONDUIT
RECTANGULAR CONDUET (TRIANGHLAR BOTTOM)
RECTANGULAR CCNDUIT (ROUND BOTTOM)
USER SUPPLIED

USER SUPPLIED

USER SUPPLIED

MANHOLE

LIFT STATION

FLOW CIVIDER

STCRAGE UNIT

FLCW DIVIDER

FLCW CIVIDER

BACKWATER ELEMENT

ES/ NAME(4520) ¢ NAME2(4+5) +GNU2YESBLANK

DN6(120)+DNT(45) s AFACT(15) ¢ RFACT(15)
4HC IRC y4HULAR +4H SHA 3 4HPED
4HRECT 4HANGU s 4HLAR 4 4H
4HEGG=¢ 4HSHAP y4HED  44H
4HGOTH,4HIC S,4HHAPE.4HD
GHCATE ¢ GHNARY ¢4 SHA ¢ 4HPED
GHSEMI 94H ELL+4FIPT I, 4HCAL
4HBASK ) 4HET Ho4HANDL 94HE
4FSENMIe4H CIRy4HCULA,4HR
4HMODT  4HFLED 4H Bo ¢4HH,
4HRECT y4H, = 4HTRIA.4HNG.
4HRECT,4He = 4hROUNy 4HD
4H USE+4HR SUs4HPPLI 44HED
4k USE,4HR SU,4HPPLY,4HED
4l USE.4HR SU,4HPPLI 44HED
4HMANH y 4HOLE +4H 2oH
GHLTIFT,4H STAy4hT 10N, 4H
4HFLUK+4H DIV4HIDER y4H
4HSTOR4HAGE ,4HUNIT,4H
4HFLOW,4H DIV,4HIDER,4H

-

N s W @ PSP e ® e " et ee.n

CATA NAME2/4HFLOW ¢4H DIV AHIDER,4H )

CATA GNO/4
DATA KODEP
DATA KLA

4GHBACK 44HWATE, 4HR UN, 4HIT

1)
4H » 44 ?4H 14 *
4+ r4H s4H s 4H ]
4H 14H 24 H 141 /
thQ) /9 YES/4HYES /9 BLANK/4H

THI/ 29 9 T%2,43%),32%2,10%3/
SS5/7241147%2,43%1,43%2,10%3/

120

DATA

DATA
DATA
DATA
DATA
DATA
JATA
DATA
JATA
DATA
DATA
JATA
DATA
DATA
DATA
DATA
DATA
DATA
JATA
DATA
DATA
JATA
DATA
JATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
JATA
DATA
JATA
DATA
DATA
IATA
DATA
DATA
DATA
DATA
DATA
DATA
JATA
DATA
DATA
DATA
DATA
JATA
DATA
DATA
DATA
DATA
JATA
DATA
DATA
JATA
DATA
DATA
DATA

et P e et vt put pet
SNOVNPULUNSOODRAdDDNLWN -



OATA AN/S5LlyleT#5146%1,10%0/ DATA 61

DATA MM/S1y1sT#5196%1,10%0/ DATA 62
DATA ALFMAX/ e9€4 0979 0561096930964:981:98409649.9643%.,98,3%,96/ DATA 63
DATA PSIFAX/1.,0894950541.065,1407751e065¢1:0551.045+41.06078, DATA 64
1 1.0663746%1.0/ ) DATA 65

DATA AFACT/0.785398240.0,0.5105,C48293,0.655440.70277,0.785,0.7862DATA 66
19010265 7+€%Ca0/+RFACT/0.2540.040.1931+10.253890.2269,0.23172+0.242+ DATA 67

2 D0e2464904254€,€%0.0/ DATA 68

DATA ANCRM/15%0.0:15%.,02,15%.04¢15%,06415%,08,15%,10415%,12, DATA 69
* 15%,14915%. 169 15%, 18915%,20¢915%.22¢15%.26915%,26¢15%,28, DATA 70
* 15%.30015%.32,15%.34,15%,36,15%,38,15%,40,15%,42, JATA T
* 15%.44915%.46,15%,48,15%.50,15%.52415%,.54,15%,56, DATA 72
% L5¢e0bgiD%e00y10%.629 0% 0uy9l0%e6641D%,068915%,7.0, DATA 73
* 15%4T2¢15%eT4415%eT6¢15%.78415%,80,15%,82,15%,84, JATA T4
* 15%,86915%.88:15%,90+15%,92915%,94415%.96,415%,98, DATA 75
* 15%1.0/ ’ DATA 76

DATA CAN1/0.0 0.0 10.0 10.0 10.0 #0.0 10.0 +DATA 77
% 0.0 +0.0 10.0 0.0 14%0.0,y DATA 78
* 0.0052640.0 10.0029540.0046740.00500+0.00605,0.00438,DATA 79
* 0.00758+0.,0C71574+0.0 +10.0 14%0.0, DATA 80
* C.01414,0.0 10.01331,0.0123740.01740,0.01455+0.01227,0ATA 81
* C.01812,0.01815,0.0 10.0 24%0.0y DATA 82
* 0.02553,0.0 10.0262940.0226840.03098+0.02540,0.02312,DATA 83
* 0.030006,0.03000,0.0 +0.0 e 4%0.0, . DATA 84
* 0.03862,0.0 +0.04000+0.03515+0.04272,0.03863,0.036384+DATA 85
* C.03%966,0.03580,0.0 +0.0 14%0.0, DATA 86
* €.05315,0.,0 10.05657+40.,04943,0.05500+0.,05430,0.05145+DATA 87
¥ Ce0495740,04C37,0.0 10.0 14*0.0, DATA 88
* 0.06877,0.0 10.07500,0.0652540.0698040.07127+40.05783,DATA 89
* 0.06230,40.04601,0.0 0.0 14%0.0, DATA 90
* 6.08551,0.0 10.09432,0.08212+0.08620,0.08778,0.085004+3ATA 91
* 0.0784%9¢0.05500,0.0 10.0 14%0.0/ DATA 92

DATA QN2/0.1032640.0 +0.11473,0.1000540.10461+0.1037240.10093,DATA 93
* 0.09618,0.07475,0.0 ¢0.0 v4%0.0, DATA 94
* 0.12195,0.0 +0.13657+406.11891+0.12463+0.12081+40.117524DATA 95
* 0.,1141640,0683440,0 10.0 v4%0.0, DATA 96
* 0s1414440.0 . 10415894 ,40.1385640.,14500+0,1408240.,13530,DATA 97
* 0.13064,0.,12500,0.0 10.0 14%0.0, DATA 98
* 0.16162,0.0 20.18030,0.158964,0.16309+0.1637540.155264J)AT4 39
* C.14808¢0.15570+40.0 10.0 14%0.0, DATALDD
* 0.18251,0.0 10.2003640.18004,0.18118¢0.1877940.17917,DATAL10]
* 0.16583+0.1858840.,0 10.0 14*0,0y DATAL102
* 0.20410,0.0 +0.22000,0.20172,0.20000,0.21157,0.20295,DATAL103
% 0.18381,0.208383,0.0 10.0 14%0.0, DATAL104
* 0.2263640.0 10,23919¢C.2239790.2218140.2347840.226544DATALDS
* 0.20294,0,2230040,0 10.0 14%0.0, DATA106
¥ 0.24918+0.0 10.2589640.2467740.24487¢0.25318+0.24962+9DATAL107
b €.225C0,0.23472,0.0 10.0 14%0.0/ DATALOB

DATA CN3/0.27246,0.0 10.280005042700690.26888+0.28244+0.27269,3ATA109
* 0,2547040,2466740.C 10.0 14%0.0, ~ DATAllD
* 0.29614,40.0 10430504,0.29380,0.2933040.30741,0.29568,DATAL1L1
¥ C.2853240.26758+40.0 10.0 14%0.0,y DATALl)2
* C.32027,0.0 +0.33082,0.31790,0.319C01,0.33204,0.31848,DATA1l3
* Ce310C690.29346,0.0 +0.0 14%0.0, DATALLA
* 0.34485.0.0 10.35551+0.3423T750.3438910.3550550.364152,DATALLDS
* 0.32804+0.3212440.6C +0.0 14%0.0, DATAll6
* C.3698940.0 00637692,0.36720+40.3656%4+0.3746590.35500,DATALL7
* 0.3455%,C.35C00,0.0 +10.0 214%0.0, DATALLS
* C.29531,0.0 210439809¢0.39239,0.38612,0.3940440.389414DATALLY
* 0e3654440.,27720+0.,0 10.0 14%0.0y DATA120
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0.4210510.0 10:42000+0.44179210.40720+0.4142640.41442+JATA121
0.40022,0.4C54C:0.0 00.0 14%0,04 DATAL22
0.44704,0.0 104446259 0.4437440.,4300090.43804+0.44000,DATAL23
Ce43203404.43541,+0.0 + 0.0 14*0,0/ DATALl26
DATA CN4/0447329,0.0 10,47321,0.46984,0,45868,0.46531,0.46636,DATAL125
0.4600440.46722+0.0 10.0 14%0.0y DATA126
0.4938040.0 10.50000+0.,49619:0.4885%540,49357,0.43309,DATA127
0.47849,0.50000,0.0 +0.0 14%0,0, DATA128
€.52658,40.0 20.5225540.522T76+0.5200040.52187+0.52000+DATAL129
0.‘00591'0.53532’0;0 ‘0'0 ’4*0.0' DATA13°
0.55354,0.0 10.56448140,54950¢0.55032+0.54925,0.54628,DATAL13]
0,51454+0.56935+0.0 +10.0 14%0.0 DATAL32
0.58064,0.0 10.5678590.57640+0.56040¢0.5764740.5T7265,DATA133
€.5381040.6C€CC040.0 0.0 14¥0,0 DATAl3e
0.60777:0.0 10.594664,0.60345,0.61000,0.60321,0.63000+DATAL3S5
Ca56T711,0.61544,0.0 10.0 14%0,0¢ DATA136
0,63499,0.,0 10.6248590.63065¢90.63T76240.62964,0.62949,DATA137
0.60000,0.62811,+0.0 +0.0 14%0.0y JATAL38
0.66232,0.0 10.65518,0.65795,0.66505,0.65639,0.65877,0ATAL139
€.64092,0.64170,0.0 +0.0 14%0.,0/ DATAL140
DATA QN5/0.68995,0.0 10.6818190.6853110.09290+0.6847240.68624,DATAL4L
0.68136,0.6659840.0 »0.0 y4*0,0, DATAL42
Co?l77C2 0.0 10.7G415¢0.7127140.7234240,7142590.710179DATALS3
CeT1259,0.7C010,0.0 10.0 14*0.0, DATAl44
0.74538,0.0 10.7258540. 7400920, 7546 710.74303¢0.73304+DATAL45
0.73438,0.73413,0.0 10.0 14%0.0, DATAl46
0.77275,0.0 10.74819,0,76738,0.78500,0.7682740.75578,DATAL14T

0. 755C0,0. 760684,0.0 10.0 14%0.0, DATAl48
0.79979,0.0 10.77482,0,79451,40.81165,0.79168,0.77925.,DATAL49
€.78625,0.78027,0.0 +0.0 14%0,0, DATAL150
0.82658+0.0 10.80515¢0.821444+0.83654+0.81500,0.83368,DATALS51
G.816880,0.80000+0.0 v0.0 24%0.0, DATALS2

€. 85320+40.0 10.83534+0.84814+0.86C00¢0.84094+0.83114+DATALS3
0.850C0,0.82891,0.0 10.0 14%00, DATAlS54
C.87954,0.0 10.86193,40.8745090.88253+0.86T707,0.85950,DATAL155
0.86790+40.85%64+0.0 20.0 14%0.0/ DATALSe
DATA (N6/0.90546,0.0 +0.88465,0,90057,0.90414,0.89213,0:88592,DATALS57?
C.88483,0.89000+0.0 0.0 14%0.0 DATAISS
0.930%5,0.0 10.90690:40.925652,0.92500+0.91607,0.90848,DATAL59
€e9043140.912704+0.0 +0.0 14%*0.0, ’ DATALl60
0.95577+0.0 10.93000900.9524490.94486+0.94000:0.93000,DATALSL]
0.9369040.9366440.0 +0.0 14%0.0y DATALl62
0.97976+0.0 10.65€6600.9772410.9647510.96606190.95292+DATALG2
0.97388|0.96677'000 'Ono '4*0-01 cATAle
1.0029140.0 20.98673,0,9398840.98567¢0.99000,0.97481,DATAL165
1.0074741.00000+0.0 20.0 14*0.0, DATAlbb
1.02443,0.0 .91.01238,1.02048,1.0083341.0071%,0.99374,0ATALGT
1.03300,1.02€61+0.0 ~ 40,0 14%0.0 DATAl68
1.044654,0.0 21.0329641.03989,1.03000,1.02158,1.01084,DATAL69

1.0 05000f1004631 10.0 '0.0 '4*0.01 DATAl 70
1.06135,40.0 114050009 1.0509841.05360+1,0381%,1.02858,0ATALTL
100546411-057261000 ,0!0 '4*000/ DATAI.TZ
DATA CAh7/1.0B82C8,0.9 11.C6517+41.07694+¢1.0650041.05000+1.04543,DATALT3
1.06078,1.06637,0.90 +0.0 v4*0,.0, DATALI T4
1.0766240.0 ¢1.05380,41.0756241.05500,1.05000,1.05000,DATALTS
1.05500,+1.060C0,0.0 10.0 24%0.0, DATALTG
1.06000,0.0 #1.C0000¢ 1.00000,1.00000:1.0000041.00000,DATALTY
1.00000,1.0000C+0.0 0.0 14%0.0/ DATALTS
DATA CAh1/0.0 10.0 +0.0 +0.0 +Q.0 0.0 +0.0 +DATALTS
) Ce0 200 0.0 +0.0 14%0.0, DATAL 30
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0.05273,0.0 +0.05584,0.,04146,0.05112,0.04500,0.04808,DATAL8]
0.€4112,0.04102,0.0 10.0 24%0.0, DATAL82
0.0857440,0 10,01952+0.0703340.0289690.0468640.,05584,DATA133
0.07380,0.07407,0.0 10.0 14%0,0, CATALBG
£.24194,0.0 10.C05590,0.09098,0.02312,0.02576,0.04056,DATALSS
€.100C0,0.1€C00,0.0 +0.0 14%0.0, DATA186
0.41581,0.0 10.16479+0.1096240.0790410.01584,0.01952,DATA187
0,12236+061176990.0 +0.0 14%0.0 DATAL188
0.15280,0.0 +0.19450,0,1292140.15000,0.05192,0.01000,0ATAL89
0.14141,0.13037,0.0 ¢0.0 14%0.0, DATAL90
0.16653,0.0 +0.20000,0.14813,0.1757640.10024,0.05952 ,DATAL9]
C.1565740.14C36,0.0 10,0 14%0,0, DATAL92Z
0.1355C+Cu0 YU 225U Ge 16TCL20e 1728300413 03010412056,0ATALG3
0.17462,0.15000,0.0 +0.0 24%0,0/ DATA194
DATA DN2/0.20799,0.0 10.2500040.18565,0.2100040.17042,0.156510,NDATAL195
0.18646,0.16546,0.0 +10.0 24%0.0, . DATAL96
0.23186,0.0 +0.27312,0,2040190,2300010,1859940.186594DATA197
0.2031%59041821340.0 +0.0 94%0.0 DATA138
0.25386,0.0 10.29482,0.22211,0.25000,0.20000,0.20000,0ATA199
0.21557,:0.20000,0.0 »0.0 24%0.0, DATAZ200
0.27118,0.0 . ,0,31454,0,23998,0.27067,0.21995,0.,21524,DATA201
0.22833,0.22018,0.0 10.0 14%0.0, DATA2)2
0.28900,0.0 10.3327650.2576990.29058+0,2401140.22872,DATA203
0.24230,0.24030,0.C 10.0 14%0,0, DATA20¢4
0.30658,0.0 10.35000+0.27524+0.30754+0.25872,0.24108,DATA205
0+25545,0.25788,0,0 40.0 34%0,0, DATA206
0.32349,0.0 10.3669740,29265+0.3209910.2759590.25296+DATA207
0.2793640,272164+0.0 +0.0 04%0.0, DATA208
0.34017,0.0 +0.38357,0.30990,0.33297,0.29214,0.26500,0ATA209
0.30000,0.28500:0.0 10.0 +4%0.0/ DATAZLO
DATA ON2/0.355664040 .  10.4000040.32704¢0.34431,0430802,0.2778440ATAZL1
0.32€40,0.25704,0.0 +0.0 14%0 .0, DATA212
0.37298,0.0 10.41657+10.34406+0.35653,0.32372,0.29212,DATA213
0.34034,0.3C892,0.0 +0.0 1 4%0.0, _ DATAZLG
0.38915,040 90.43372,0.3610150.37009,0.33894,0,30970+4DATA21S
0.3585240.32128,0.0 +0.0 +4%0. 04 DATA216
0.40521,0.0 +0.4500090.3779010.3845140.35315,0.32982,0ATA217
0.375%5,0.33476,0.0 +0.0 24¢0,0, DATAZ18
0.42117,0.0 10.46374,0.39471,0.40C00,0.36557,0.35000,0ATA219
0e39214:0.3500040.0 10.0 24%0.0y DATAZ220
0.43704,0.0 10.47747,0.41147,0.41810,0,37833,0.35738,DATAZ2]
0.4080240.3692740.0 +0.0 y4%0.0, ' DATA222
0.4528440,0 00.4920690.42818+0.4354840.39230,0.38390,0ATA223
0,42372,0,38663,0,0 10.0 2 4%0.0, DATA224
0.46858,0.0 10650989 10.44484¢0.4537490.40970,0.40000,DATA225
0.43856,0.41C23,0.0 +0.0 14%0.0/ DATA226
DATA CN4/0.48430,0.0 30.53015,0.4614740.46805,0.42982,0.41667,DATA227
C.e4%4531510.43045,0.0 10.0 v4%0.0 DATAZ28
0.50000,+0,0 10:55000+0.47807+40.48195,0.45000,0.43333,)ATA229
0.4655790.45000,0.0 +0.0 14%0. 0y JATAZ30
0.51572,0.0 +0.56429,0.49468,0.49626,0.46769,0.45000,DATA231
0.47832,0.4676%3,0.0 10.0 14%0 .0, JATAZ32Z
0,531464+0.0 200 5767590.5113490.5135240.48643140.4569743ATA233
0.49230,0.48431,0.0 12.0 1 4¥040, DATAZ34
£.54723,0.0 +0.5633440.52803,0.53190,0.5000040.48372,DAT2235
0.50645,0.5CC03,0.0 10.0 1 4%04 0y DATA235
0.56305,0.0 10.60000,0.5447440.55000,0.51466,0,50000,DATA237
0.52936:0.5144310.C 10.0 14%0.0 DATA238
0.57892,0.0 10.61441,0.56138,0.56416,0.52886,0.51374,DATA239
0.55000+0.5285140.0 10.0 14%0.0, DATAZ40
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0.56487,0.0

C.57000+0.54271,0.0 00.0

DATA CNS/0.61053,0.0

0.59000,0.55774,0.0 0.0

0.62710:C.0

C.6102390.5738840.0

0.64342,0.0

€Ce6304590.59101:0.0 10.0

0.6599140.0

0.65000+0.,6C989,0.0 10.0

C.6T7659,0.0

0.66156+0.6300540.0 +0.0

0.69350,0.0

0.68413,0.65000,0.C 20.0

0.71068+0.0

C.7000090.66682+0.0 0.0

0.72816'0.0

0.71481,0,6€318,0.0C

DATA DNE/0.T74602,40.0

00729849'—')0 TOGGCOOQO '0.0

Ce76424,0.0

Ce 7457990, 716754+0.0 +0.0

0.78297,0.0

0.7641740.73744+0.0 +0.0

0.80235,0.0

CeT78422¢0,7665140.0 1 0.0

0.82240+9.0

C.80477,0.8CC0040.0 20.0

0.84352,0.0

0.8253240.82C9C+0.0 0.0

0.865£3,9.0

C.850CC¢0+.843114+0.0 20.0

C.8897G+0.0

0e8827740.87S7840.0 +0.0

DATA ONT/0.91444+0.0

END

0.91500,0.91576+0.0 v0.0

CQ 9’1 749' 0- 0

€.95000¢0,95000,0.0 v0.0

1.00000,0.0

1.000C0¢1.00C00+0.0 v0.C

10.6296750.5780440.57T8740.54292,0.52747,3ATA241
v4*0.0/ DATA242
10.6458290.59478,0.59224,0.55729,0.54209,DATA4243
14%0.0, DATA 244
00.66368¢0.61171+0.6095090.5722340.5595091DATA245
0.0 14%0,0, DATA245
$10.6820990.62881 v0.6294190.5878040.,5794190ATAZ47
14%0.0, DATAZ248
#10.70000,0664609,0,65C0040,60428+0,60000,DATA249
 14%0.0, DATA25)
v0.71463,0.66350,0.67064,0.62197,0.62000,JATAZ5]
24%0.0, DATA252
s0.7280740.68111,0.69055,0.64047,0.64000,DATA253
246%0,0, . DATAZ254
tCaT740T749066990190.7072140.6598220.660009CATA2S55
14%0.0, DATA255
1067529690 7172290.72031+40.6797640.68000,4DATAZ5?
v0.0 14%0.0/ ) DATA258
20.76500,40473583,0.73286,0.7000040.73000,DATA259
24%0.0 DATA25)
v0.77784,0,75490,0,74632,0.71731,0.71843,0A4TA261
24%0.0, DATA262
00.7921240.77447,0.76432,0.73769,0.73865,DATA263
v4%0.0, DATA264
10.8C94500. 79471 ¢0.78448+0.76651¢0.76365,DATA265
+4%0.0, DATAZ65
$0¢8293690.8156440.80421:10.8000090.79260,DAYA267
r4*%0.0, DATA268
+0.85000,0.83759,0.82199,0.82090,0.82088,DATAZ69
v4¥0.0, DATA27)
20.86731,0.86067,0.84363,0.84311,0.85000,2aT78271
$4%0.0, DATAZ2T72
20.8876%,0.88557,0.87423,0. 87978,0.88341,DATA273
14%0.,0/ DATA2 T4
90.S140090491159¢0.9061790.91576:0.90998¢DATA2T5
14%0.0, JATA276
20.95000¢0.94520+¢0.93827¢0.95002+0,93871+DATA2TT
14¥0.0, DATA278
¢1.00000,1.00000,1.00000,1.00C00,1.02000,DATA279
+4%0,0/ DATA28)D

JATAZ81
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Subroutine
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Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

‘BLOCK DATA

STORAGE BLOCK
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STORAG
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TRCHEK

STRDAT
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SEDIM

HIGHRF
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SPRINT
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OO0 0

C

SUBROUTINE STORAG STOR
STOR

ME TREATMENT MUDEL 3, 23 AUG. 1970. (EJF) (T-STEP BASIS) STOR
STOR

AVAILABLE SYSVOLS: WATFOR = 08-12,14-16 STOR

FURTH = 08-12+14-15917-99STOR

STOR

THIS M/PROG TO RE CALLED SUBRUUTINE STURAG BY EXEC MSTuR

STOR

COMMCN  CCONVERoKHOUR ¢y KMENy Lo KMODsNFLAGsBIGyHEADL,HEADZ, STOR

* QDESYN+CQIF ¢ WAQULT) +WATH(T),QQUUIT) ,QQINIT) +WARM(T) ¢ QQRL s STOR

* BDIF,QCRM(T),8D0U(T),BDIN{T),BCOU(7),BCIN(T) BDRL, STOR

* SSIF,SSIN(T)¢SSOU(T),SCUUCTHSCIN(T)1SSRMIT) 9 SSRLyCOIFyCURL, STOR

* ADEPTHCLLII s AASURIF{LII o0 TAEATIT ) o ISTUR L PINT o 1CUST 9P FDy SR

% MODSIZ,ICHEM)ICL2SCREENy) QQIFMXyDESF+IRANGEKNTOF,TRIBASEDA, STOR

* SQMySREFFHBREFFH,NUNITH, UAREAH ¢ UPRAMAy ICHEMH sHMy VOLDAF s ITABLEs STUR

* MODCST,TCTCST,RECIRCsOVRDAF, TSURFAJOVRSEDNSEDJM(T1,HTRMTS, STOR

* NSCRNySCRCAP,SUAREA,FAREAB NSy AREAMS ¢ VULCONVULSEDsALJMUT, STUR

* BOINTCT)oSSINTOTIIWAINT(T) 4BDOUT(T) o SSOUT(T) JWAQUTIT), STOR

*  WARMT{T)+BORMT(T)4SSRMT(7)CHEMUT (8),CL2UT(8),QMOD(20) WTRMI1, STOR

* QQRMT(7),QQCUTIT) +QCRMMX(T) 4QQUUHMX(T7 )+ QARMMUN(T) »QQUIMNI(T) » STOR

* BCRMY(T),BCOUT(T) BCRMMX(T)  BCOUMX{T) +BCRMMN(T) BCOUMNIT), STOR

* SCRMT(T)SCOUTUT) ySCRMMX(T) s SCOUMX(T) +SCRMMN(T7) ySCOIMN( T}, STOR

¥ BORM{T)BCRM(T)ySCRM(T) STOR
COMMON /TRLK/DT4NDT.KDT STUR
COMMON  /BLK1/NAME(4,211} STOR
COMMON /BLK2/QCARR{150),BDARR(150) STOR
COMMUN  /BLK3/JS s JNSsNPOLLy SSARR(L150)COARR(1501+POLL{16J¢5+5) STOR

* Q0(1604 5) STOR
DIMENSION TIME(160)s TITLE(AOD 9 JH(5)TYTLE(20) STOR
DATA TYTLE / 4HOUTP4s 4HUT Fy 4HROM 5 4HEXTE, STOR

% 4HRNALy 4n STOy 4HRAGE, 4H/TRE, STOR

* 4HATME, 4HNT M, 4HGDELy 4HS ' STOR

* 4H vy G4H y GH v 4H ’ STOR

* 4H y 4H s 4H ¢ 4H / STUR
NSTIN = 10 STCR
NSTOUT = 11 STOR
READ FRCM DISK STOR

REWIND NSTIN STOR
READ(NSTIN) (TITLE(I)s1=1,40) STUR

DO 50 [=21:40 STOR

50 TITLE(L) = TYTLE(I-20) STOR
"HWRITE(06+60) (TITLE(I) I=1440]) STOR
601 FORMAT(®* *, 20A4) ' STOR
WRITE(NSTOUT)Y (TITLE(I), I=1440) SToR
READINSTIN) NDT4NOUTS¢NPOLL +DT+TZERO,TRIBA STOR
WRITE(NSTCUT) NDTHNOUTS,NPOLL,OT,TZERO,TRIBA STOR
READUNSTIN)  (JN(N) ¢N=1,i0CUTS) STOR
WRITE(06,€03) (JUN(J),J=1,NOUTS) STOR
603 FORMAT(*0*¢ 20X, *TRANSPORT MUDEL OUTFALLS AT THE FOLLOWING ¢, STOR
* *ELEMENT NUMBERS:'y /, ' 'y 25X, 51T} STOR
WRITE(NSTCUT)  (INUJD »J=1 ¢ NOUTS ) STOR
READ FRCM CARD STOR

READ(C5,5C0) JNS STOR
500 FORMAT(11C} STOR
FIND OQUTFLOW CATA FDOR SELECTED EXT. ELEM. OF TRANSP.STOR

DO 1000 J=1,NJUTS STOR
1000 IF(IH(J) EG. JNS) GO TU 2000 STUR
WRITC(GO6,4699)  JUNS STOR
699 FURMAT('CTHE SELECTED EXTERNAL ELEMENT NUMBER:'» STOR
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* I3, %y 15 NOT AVAILABLE FROM THE TRANSPORT MODEL*, STOR 6l

* * CUTPUY. EXECUTIUN TERMINATED.') STOR 62

stop STOR 63

2000 J5 = J STUR 64
WRITE(6+611) JNS STOR 65

611 FORMAT(*C*y 20X, "INPUT TO TREATMENT MODEL SUPPLIED FROM °*, STOR 66

* *TRANSPORT MUDEL EXTERWAL ELEMENT NUMBER', I3)  STOR 67

¢ IN = EXT. ELEM. NOS. OF TRANSPORT MODEL OUTFALLS STOR 68
c NOUTS = NO. OF OUTFALLS FROM TRANSPORT MODEL STOR 69
c JNS = JN OF OUTFALL TO BE TREATED STOR 70
c JS = NO. OF OUTFALL FROM TRANS. MOD, TO BE TREATESTOR 71
c NPOLL = ND. UF POLLUTANTS STOR 72
c TRIBA = TOTAL TRIBUTARY AREA (ACRES) STOR 73
READ5,501)  HRUNS, DESF STOR T4

501 FORMAT(I1Cs F10.2) STOR 75
oT = DT/60.0 STOR 76

CUNVER = 1000000.7(DT*60.%62.4) STOR 77

QUIFMX = 0.0 ‘ STOR 78

c NRUNS = NJ. OF DIFF. TREATMENT EXECS. TU BE RUN STOR 79
c WITH TRANSPORT QUTPUT DATA STOR 30
¢ DESF = QDESYN/QQIFMX STOR 81
c FOR DESIGN STORM, SPECIFY DESF (PROGRAM FINDS QDESTOR &2
c FOR OTHER STURMS, READ IN QDESYN (SET DESF .LE., OSTOR 83
c STOR 84
WRITE(6+6CC) NRUNS, DT, NDT, TRIBA, NOUTS, NPOLL, TZERO STOR 85

600 FORMAT(*0%, //, *ONUMBER OF RUNS =1, 110, /. STOR 86

* *OTIME-STEP SIZE =ty F10.2s ' MINs'y /4STOR 87

* *ONO. TIME-STEPS MODELED  =', 110, /, STOR 88

* *OTRIBUTARY AREA =%y F10.2y ' ACRES'y/,STOR 89

* *ONO. TRANSP, MOD. OUTFALLS =': 110, /, STOR 90

* *ONO. OF POLLUTANTS =ty 110y /, STOR 91

* *OTIME ZERQ =4y FiCely ' SEC*) STOR 92

< STOR 93
o NRUNS = NO. OF TREATMENT SIMULATICN RUNS MADE, THISSTUR 94
c oT = TIME-STEP SIZE (MIN) STOR 95
c NDT = NO. OF TIME-STEPS TO BE MODELED STOR 96
C KDT = TIME-STEP NUMBER STOR 97
¢ STOR 98
c -- READ INPUT HYDRUGRAPHS AND POLLUTUGRAPHS ==—=-===we-- STUR 99
c STOR100
¢ STANDARD UNITS FOR INPUT ARE CFS, LB/MIN & MPN/MIN STOR101
1100 DO 2222 KDT=1,NDT STOR102
READ(NSTIN) TIME(KDT),(QO(KDT,J),J=1,NOUTS), $T0%103

* ({PULL(KDTsKyJ) yJ=1 JNOUTS) ¢K=1,NPOLL) STOR104

c STANDARD UNITS FOR INTERNAL COMPUTATIONS ARE STOR10S
c CFS, MG/Ls CU.FT/DT, LB/DT, MPN/10O4L, MPN/DT  STO106
QIARR(KDT) = QO(KDT +JS) STAR1I7
BDARR(KDT) = POLL(KDT,14J5)%DT STOR108
SSARR(KDT) = POLL{KDTy2¢JS)*0T STOR109
COARR(KDT) = POLL(KDT43,JS1%0T STOR11D

IF (QQARRIKOT) .GT. QQIFMX) QQIFMX = QQARR(KDT) STUR11L

2222 CONTINUE STORLL2
3000 DU 7777 KRUN=1,NRUNS : STOR113
WRITE(€0€677)  KRUN STUR 114

6T7 FURMAT (f1l===—=== RUN NO.', 12, * =---=-- " STORI1LS

c STUR1L16
C~=-—mreme-c=wee——= READy CALC. AND WRITE ALL TREATMENT UNIT CHARACTERISSTOR117
d STORL18
CALL TRTCAT STOR119

c STOR120
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IF (NFLAG .EQe 0] GO TO 9999 STOR121

C STOR122
c r==r~ FEEC HYDROGRAPH(S) TO STORAGE UNIT{S) =-=---=ow-c-ce-- STOR1Z23
c STOK124
c STOR125
C 4000-6666 IS MAIN DRIVING LOOP STUR126
c STOR127
4000 DO 6666 KDT=1,NDT STOR1 28
c SToOR129
cce IF STORAGE UNIT HAS FLOODED, TREAT SHOULDN®*T BE CALLSTORLI3D
QQIF = CCARR{KDT) STURLI3]

BDIF = BCARRI(KDT) STORL132

SSIF = SSARR(KDT) STUR133

CO1F = (ORRRIKLT; STOR134

C : STORL35
CALL TREAT STOR136

c STORE3Y
QC(KDT,4JS) = QQRL STOR138
PULL(KDTr19¢dS) = BODRL/DT STOR139
POLL(KDT+29JS) = SSRL/DT STOR140
POLL(KDT+3,JS) = CORL/DT STCOR141

ccc PRINT TABLES & WRITE OUTPUTS ON TAPE (DISC - IN ORIGSTOR142
c **% - PRESENTLY ONLY FOR RUN 1 STUR143
IF (KRUN +EQe 1) WRITEINSTOUT) TIME(KDT) ¢(QO(KOTsdJ)lsJ=14NOUTSYs STOR144

* ((PCLLIKDT 4K, J)¢J=1+NOUTS) K=1,NPOLL) STORL %5

6666 CUNTINUE STOR145
IF (ITABLE .EQ. 1} CALL SPRINT STOR147

c STORLF4S
CALL TRCOST STOR149

c . STOR150
TTT7 CONTINUE STOR151
c STOR152
8000 WRITE (6,900} » STOR153
900 FORMAT(*] *) STOR154

C STOR155
G0 TO 9999 STORLIS6

¢ STORL157
C - = ERROR MESSAGES —=-====-mm-cmmcmcccenccrconcnmncccnn~ STOR158
c STOR159
cc GO TO 9999 STOR160
C STUR161
9999 RETURN STOR162
END STOR163

e RS T e S S T TR ST ST SR N SR TS sSSrs s s==sesssxssxsss=s==22=STYR1IHG
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SUBROUT INE TRTDAT
COMMON CCNVER¢KHOUR ¢KMIN ¢ Lo KMODyNFLAG+BIGYHEADL+HEAD2,

®EERRRERERERNERER RN

COMMUN  /TBLK/DToNDY o KDT
COMMON /BLK1/NAME (4, 21)
CCMMUN /BLK2/QQARR(150) +BDARR(150)

COMMON /STBK/QIN{150),8B0DIN(150),SUSIN(150),COLIN{150),

fRRERERRERERERERER

HRITE (64601}

QODESYA+CQIF s WADULT) 4 WAIN(7),QQ0U(T) 4QQIN(T) » wARM(T] 4QQRL
BDOLF«CQRI(T7) +BOOULT ) 4BDINCT) »BCOULT) +BCIN(T)+BORL

SSLFeSSIN(T) +SSOUCT }4SCOUCT ) SCINCTY ¢ SSRM(T)9SSRL\COIF4CORLy
ADEPTH(L1) AASURF(L11), ITREAT{T7)ISTOR,IPRINT4ICOST+HRFD,
MODSTZsICHEM ¢ ICL2 4SCREEN)QQIFMXsDESF2IRANGE ¢+KNTOF,TRIBAySEDA,
SQMySREFFH  BREFFHoNUNIT hy UAREAH,OPRAMA, ICHEMH,HM, VOLDAF, I TABLE,
MUDC ST TUTCSTyRECIRC yUVRDAF ¢ TSURFA2OVRSED¢NSED ¢ JUIT I o WTRMT S,
NSCRNy» SCRCAP ¢ SUAREAFAREAB s NMS g AREAMS ¢y VOLCONSVOLSED¢ ALUMUT,
BDINTUT) ,SSINT(T) 4 WAINT (T} BDOUT(T) SSOUT(T) s WHATIT(T),

WARMTUT) ¢BDRMT(T) ¢ SSRMT (T oCHEMUT(8) »CL2UT(B) +QMOD(20) s WTRMT )y
QURMY (71,QQ0UT(T) « QQRMMX (T sQQOUMXI 71, QQARMMN(T7) 4 QQCUUN( T)
BCRMT (7)) +BCOUTIT) , BCPMMXITY (BTOUMXIT } (BCRMMNLT) (BOLIIMINT)
SCRMTUT)+SCOUTIT I SCRMMX(T) y SCOUMXIT) ¢ SCRMMNIT) s SCOUMN(T)
BORM{T7) +BCRM(7) SCRM(T7)

QINST ,QOUST ¢ QINSTL , COUSTL,y STORL,QOUTO+STORO
ISPRIN+IPOL +DEPMAXQCHAX  DEPTH,
ATERVM(11),A02DT2(11)+BOEPTH(11),BSTOR(L11),
DUMSTR(11) »DUMDEP(11),
VOLIN(150}),VOLQUT(1500), STORsCUMIN,CUMOUT,
SBOD+S555,5C0OL,B0DOUT,SUSCUT COLOUT,
ISTMLD+ISTTYP,LISTOUT,
QPUMP 4 DSTART, DSTOP,
DTON s STORMX+DTPUMP s DTMURE s STORF2APLAN,
CLAKCs CSTOR+CPS+CTOTALCPCUYD,CPACRE,
LPoJP +LPREV,LABEL 4DETENT(150), FRAC(150)

601 FORMAT(*OINPUY CATA FOR TREATMENT PACKAGE FOLLOWS')
ISTORs (ITREAT(K)s K=1,71}

REALC(55501)
501 FORMATI(1CIS)

LI I K R

» % %

NOTE..

ISTOR
ITREAT(1)
ITREAT(2)

ITREAY(3)

ITREAT(4)

ITREAT(5)

OPERATIONAL OPTIONS INDICATED BY !

L T O O T TR T O T O T T S T A I I I ' T 1}

INDICATOR TO SEPARATE STORAGE MODELING
01 = NONE

TRYD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRYD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD
TRTD

02 = FLUW THRU STORAGE MODELED SEPARATELTRTD
TREATMENT PARAMETER (LEVEL 1 = BAR RACKSTRTD

11 = NO BAR RACKS (BYPASS)
12 = BAR RACKS

TRTD
TRTD

TREATMENT PARAMETER (LEVEL 2 = INLET PUMTRTD
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21 = GRAVITY = NO PUMPING (BYPASS) TRTL
22 = PUMPING (STATION) TRTD
TRELTMENT PARAMETER (LCZVEL 3 = PRIMARY) TRTD
31 = NUNE (BYPASS) TRTOD
32 = DISSOLVED AIR FLOATATION TRTD
33 = FINE SCREENS & DOISS AIR FLOATATION TRTD
‘34 = FINE SCREENS (UNLY) TRTD
35 = SEDIMENTATION TRTD
TREATMENT PARAMETER (LEVEL & = SECONDARYTRTD
41 = NONE (BYPASS) TRTD
42 = MICROSTRAINERS TRTD
43 = HIGH RAIE FILTFRS TRTD
TREATMENT PARAMETER (LEVEL 5 = EFFLUENT TRTD
51 = NO EFFLUENT SCREENS TRTD

VONOCVPWN -~



OO OO

OO0 o o

* = 52 = EFFLUENT SCREENS TRTD 61

ITREAT(6) = TREATMENT PARAMETER (LEVEL &6 = OUTLET PUTRTD 62

* = 61 = GRAVITY = NO PUMPING (BYPASS) TRTD 63

= 62 = PUMPING (STATION)} TRTD 64

ITREAT(7) = TREATMENT PARAMETER (LEVEL 7 = CL2 CONTATRTD 65

x = 71 = NO CONTACT TANK (BYPASS) TRTD 66

¥ = 72 = CONTACT TANK TRTD 67

TRTD 68

WRITE(64602) [ISTOR, (NAME{I+ISTOR}, I=1l14)} TRTD 69
602 FORMAT('0*, 177, TRTD 79
* $0%, 27Xy 'CHARACTISTICS UF THE TREATMENTYT PACKAGE ARE'y /,TRTD 71
* ¢C?y 32X+ *LEVEL', S5Xs "MODE's 10X, '"PROCESS*, //, TRTD 72
* 'C'y 34Xy 10, 8Xy *0'y 1Il, BXs 4A4) TRYD 73
DG 20 L=147 TRTD 74
LR = ITREATI(L) = L*10 : TRTD 75
TRTD 76

GO TO (1924344456457} L TRTD 77
TRTD 78

1 J1 = LR + 2 TRTD 79
JM(LY = 41 TRTD 80

60 10 8 TRTD 81

2 J2 = LR + 4 TRTD 82
JM(2) = J2 TRTD 83

GO T0 8 TRTD B84

3 .43 = LR + 6 TRTD 85
IF (LR .EQ. 5 .AND. ISTOR .EQ. 2} J3 = 21 TRTD 86
JM(3) = J3 TRTD 87

GO T0 € TRTD 88

4  J& = LR ¢+ 11 TRTD 89
JM{4} = J4 . TRTD 90

GO T0 8 TRTD 91

5 Js = LR + 14 TRYD 92
JM{5) = U5 TRTD 93

G0 TO 8 TRTD 34

6 Jé = LR + 16 TRTD 9%
JMLe) = Jb TRTD 96

G0 YO & TRTD 97

7 J7 = LR + 18 TRTD 98
JHLTY = 0T TRTD 99
TRTD1GD

3 J = JM(L) TRTD101
TRTN1D2

IF (LR .EQ. 1) 6O TO 10 TRTD103
WRITE(64+603) Ly ITREAT(L)» (NAME(IsJ)}ys I=1+4) TRTD104
603 FORMAT(®* ', 34Xy Il, 8Xy 124 8X, 4A4) TRTD1OS
60 TO 20 TRTD106
10 HRITE(62604) Ly ITREAT(L} TRTD127
604 FORMAT(' *, 34X, Il, BX, I2, 29X, *(BYPASS)'} TRTD1OE
20 CUNTINUE TRTD109
TRIDI1G

CALL TRCHEK TRTO111
TRTD112

30 IF (NFLAG .EQ. 0) GO TO 9999 TRTDL13
TRTDIL1+

IPRINT = Q0 = NO PRINTOUT EACH TIME-STEP (SJMMARY PUSTRIDILS

=1 = PRINTUUT SULUTION EACH TIME-STEP (QUANTTIRTOL16

= 2 = PRINTDUT SOLUTION EACH TIME-STEP (QUALITRTD117

ICOST = 0 = NG COST COMPUTATIONS AND SUMMARY TRTDL118

= 1 = COMPUTL COSTS AND SUMMARIZE TRTD11?

IRANGE = 0 = QUANTITY RANGES (MAX,AV,MIN) NOT SIMMARTRTD1Z20
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OO

= ] = QUANTITY RANGES (MAX . AVsMIN) SUMMARIZEDTRTD121

ITABLE = 0 = INFLOWS,OUTFLUWS NOT SUMMARIZED IN FINATRTD122

2 1 = INFLOWS AND UUTFLOWS SUMMARIZED IN FINATRTD123

TRTD1 24

READ(5,5C2) IPRINT, ICOST, IRANGE, ITABLE TRTD125
502 FURMAT(4110) TRTID126
WRITE(6,6C5) IPRINT, ICOST, IRANGE, ITABLE TRTD127
605 FORMAT(*0%y 75Xe ' [IPRINT =%, 12, 'y ICOST =%y 12y *, IRANGE =*yTRTD128
* 129 ITABLE =*9 12) TRTD129
KPASS = O TRTD130

IF (DESF <LE. 0.0) GO TO 50 TRTD131
QOESYN = CQIFMX*DESF TRTD132
WRITE{€,£6C8) QDESYN, DESFy QQIFMX TRTD133
608 FORMAT (*0°; /. *0t; GX, ENCGINM cToan USED, ¢, TRTD13%
* *  TREATMENT CAPACITY WILL BE SELECTYED TO SUIT.', 7/, TRTD135

* 0%, 15X, *DESIGN FLOUWRATE =%, F10.2¢ ' CFSe'y /o TRYD136

* v, 20K, (="' F6.3, ' TIMES MAXIMUM ARRIVAL RATE OF', TRTD137
* F10.2y ¥ CFS.) ') TRTID138
GO T0 60 TRYD139

50 READ(5,+5C3) QDESYN TRTD140
503 FORMAT(F10.2) TRTD141
55 WRITE{6,609) QDESYN TRYD142
609 FORMAT(CY, SX, *SPECIFIED TREATMENT CAPACITY USED.'s/ TRTD143
* 0%, 15X, *DESIGN FLOWRATE =', F10.2, ' CFS.") TRTYD144
60 IF (ITREAT(3) .GT. 31) GO TO 70 TRTD145
IF (ITREAT(4) .GT. 41} GO TO 70 TRYD145

IF (ITREAT(5) .GT. 51) GO TO 70 TRTD147
KMOD = ] TRTID1%8
QMO0(1) = GDESYN/1.547 TRTD149

60 TO 90 TRTD150
70 QDSMGD = QDESYN/1.547 TRTD15!
TRTD152

SEARCH FOR SMALLEST MODULE SIZE (MGD) .GT. QDSMGD  TRTD153

TRID154

QMoC(l) = 5.0 TRTD155
QM0D(2) = 10.0 TRTD156
QMaOD(3) = 15.0 TRTD1S57
QMOD(4) = 2C.0 TRTD154
QMUC(5)} = 2540 TRTD159
QHOL(6) = 30.0 TRID16D
QMID(T) = 35,0 TRTDIG6L
QMDD{(B} = 50.0 FRTYD162
QMOD(9} = T75.0 TRTD163
QMUD(10) = 100.0 TRTD164
QMOD(11) = 125.0 TRTD165
QMOD(12) = 150.0 TRTD166
QMOD(12) = 200.0 TRTD167
QMOD(14) = 25040 TRTD16E
QMuUD(15) = 300.0 TRTD16¢

QMUE (164 = 350.0 TRIDITD
QMOD(17) = 400.0 TRTD1TL
QMGD( 18) = 450,0 TRTDLT2
gMoB(15) = 500.0 ’ TRTD172

00 75 K=1,19 TRTD1T4

IF (QMCD(K) - QDSMGD) 75,80,80 TRTDLTS

75 CUNTINUE TRYD1T6
GO To 903 TRTDLT77
60 QDESYN = 1.54T*QMOD (K} TRTD178
KMOD = K TRTDLTY

IF (KMCD oLT. 8} GO TO 49 TRTD180
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IF (KMCD .LT. 13) GO Tg Sl TRTD181

IF (KMCD .LT. 20} GO TO 52 TRTD182

GO TO 503 TRTD182

c TRTD184
49 MODSIZ = 5 TRTD185
NOUNIT = QMOD(KMOD) /5.0 + 0.1 TRTD186

GO TO 53 TRTD187

c TRTD188
51 MODSIZ = 25 TRTD189
NOUNIT = CMCD(KMOD)/25.0 + 0.1 TRTD190

GO TO 53 TRTD191

c TRTD192
52 MgDSIZ = 50 TRTD193
NOUNIT = QMCRI¥MIN}/50.C + ©,1 TRTD194

c TRTD165
53  CONTINUE TRYD196
WRITE(6+680% QDESYN, QMOD(KMOD), KMOD TRID197

680 FORMAT(® ¢, 15X, *TREATMENT SYSTEM INCLUDES MODULE UNETS', /, TRTD198

* ' ¢, 20Xy 'DESIGN FLUW 1S THEREFURE INCREASED TO NEXTY, TRTD199

* * LARGEST MODULE SIZE'y 7, TRTDZ00

* ¢ ', 20X, 'ADJUSTED DESIGN FLOWRATE =%, F10.2, ' TFS.y =1, TRTD20L

* F10.2y * MGD.*y /4y ' *, 20Xy '(KMOD =', I3, ¢)¢) TRTD2D2

90 CONTINUE TRTD203

c TRTD204
c FIND CHLORINATOR CAPACITY REQUIRED = PCL2MX (LB/DAY)TRTD205
c TRTD206
PCL2MX = 0,0 TRYD207

DO 96 KDT=1,NDT TRTD208

IF (QQARR(KDT) .GT. 0.0) GO TO 92 TRTD209

BCIF = 0.0 . TRTD210

GO TO 94 TRTD211

92 BCIF = 16050.0#BDARR(KDT)/{ GQARR(KDT)*DT*60.0) TRTD212

94 CL2DEM = BCIF/10.0 TRTD213

IF (CL2DEM .LT. 6.0) CL2DEM = 6.0 TRTD214

IF (CL2DEN .GT. 25.0) CL2DEM = 25.0 TRTDZ15
PCL2DM = CL2DEM*QDESYN*0.646%8.35 TRTD216

96 IF (PCL2CM .GT. PCL2MX) PCL2MX = PCL20M TRTD217

C TRTD2138
e READ TREATMENT PARAMETERS TRTD219
c TRTD220
R LEVEL 0 BRANCH (FDR ASSOCIATED STURAGE) TRTD221
c TRTD222
IF (KPASS .EQ. 1) GO TO 1000 TRTD223

60 YO ( €CCy SO0}, ISTOR TRTD224

c TRTD225
c Ol) FOR NO ASSOCIATED STORAGE TRTD226
c TRTD227
800 WRITE(E,€CE) TRTD228
606 FORMAT(*C*, 15X, *NO STGRAGE FRCM A SEPARATE STORAGE MUDEL®Y, TRTD229
* * IS ASSOCIATED WITH THIS TREATMENT MODEL!) TRTD233

GO TO 1600 TRTD231

C TRTD232
C 02) FOR ASSOCIATED STORAGE TRTD233
c TRTD234
900 CALL STRCAT TRTD235

c TRTD236
QRAT = CDESYN/QGMAX TRTD237

1F (QRAT .LT. 1.20) 6O TO 1000 TRTOZ38
WRITE(&,661) QCMAX TRTD239

681 FORMAT(¢0*, 5Xs *CESIGN FLOW INPUT TO TREATMENT WIL BE ° TRTD24D
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* *CCNSIDERABLY RESTRICTED 8Y MAXIMUM POSSIBLE QUYFLOW®, TRTD241

* ' FROM STORAGE ='y Fl0.2s * CFS*y /o TRTD242

* ¢ ¢ 20Xy °‘THEREFORE REDUCE TREATMENT DESIGN FLIW!) TRTD243
QDESYN = QCMAX TRTD244

KPASS =1 TRTD245

60 Y0 55 TRTD246

c TRTD247
Commmmen = LEVEL 1 BRANCH (FOR TREATMENT BY BAR RACKS) TRTD248
C TRTD249
1000 K = ITREAT(1) - 10 TRTD25)
L=1 TRTD251

GO TO (1100,1200)s K TRTD252

c TRTD253
C 11} TOR NO BAR RACKS TRTD254
c TRTD255
1100 WRITE(6,611) TRTDZ256
611 FORMAT{(*0%, 15X, *BAR RACKS NOT INCLUDED (LEVEL 1)) TRTD257
G0 T0 20CO TRTD258

< TRTD259
C 12) FOR BAR RACKS TRTD260
C . TRTD261
1200 NSCRN = QDESYN/240.0 TRTD262
IF (NSCRN «LTe. 2) NSCRN = 2 TRTD263
SCRCAP = QCESYN/NSCRN TRTD264

SUAREA = SCRCAP/3.0 TRYD265

FAREAB = 1.4*SUAREA TRTD266
WRITE(6,612) NSCRN,SCRCAP,SUAREA,FAREAB TRTD267

612 FORMAT(*0%y 15X, "PRELIMINARY TREATMENT BY MECHANICALLY CLEANED *,TRTD268

* *BAR RACKS (LEVEL 1), TRTD263

* [9* *920Xs °*NUMBER OF SCREENS Sty L7901y ¢ % TRTD270

* 20Xy *CAPACITY PER SCREEN =*'y F1l0.2y * CFS'y /¢ * %, TRTD2T1

* 20X, YSUBMERGEL AREA =% F10.2y TRTD272

¥ ¢ SQ.FT. (PERPENDICULAR TO THE FLOWI®y /» TRTD273

* 0 ¢, 20Xy *FACE AREA OF BARS =4y F10.2y ' SQ.FT.") TRTD274

C TRTD2T5
Comnrnnneca LEVEL 2 BRANCH (FOR INLET PUMPING) TRID276
c TRTD2717
20006 K = ITREAT(2) - 20 TRTD278
L =2 TRTD279

G0 TO (21005220001 K TRTD282

c TRTDZ281
c 21) FOR GRAVITY INLET (NU PUMPINGy = BYPASS) TRTD282
c TRTD283
2100 WRITE(6,621) TRTD284
621 FORMAT{*0"'y 15X, "INFLOW BY GRAVITY (NO PUMPING)} (LEVEL 2)7) TRTD28S
G0 TO 3000 TRTDZ8B6

c TRTD287
Cc 22} FOR INLET PUMPING (STATION} TRTD288
c TRTD289
2200 READ(54522) HEADL TRTD290
522 FURMAT{F10.2) TRTD291
HRITE(6+622) HEAD] TRTD292

622 FORMAT('C's 15X, 'INFLO4 BY INLET PUMPING (LEVEL 23, /, TRTD293

* t ¢, 20X, *PUMPED HEAD =', FT7.2, ' FT. WATER') TRYD294

c TRTD295
Com= - LEVEL 3 BRANCH (FOR PRIMARY TREATMENT) TRTDZ296
c TRTN297
3000 K = ITREAT(3}) - 30 TRTD238
L=23 TRTD29%

GO TO (21CC+220Cy3200453400,3500) ¢ K TRTD300
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c
c
C
c
c

C

[ aEaN s Nal

OO0

(g OO0

631

3200
450

XX

453

455
456
4517
458

461

462

460

3500

355¢
535

TRTD301

31) FOR NU PRIMARY TREATMENT (BYPASS]) TRTD302

TRTD303

3100 WRITE(64£€31) TRTD304
FORMATU®*0%y 15Xy *NO PRIMARY TREATMENT INCLUDED {(LEVEL 3)*) TRTD305
G0 T0 40C0 TRTD306
TRID30O7

32) & 33) FOR DISSOLVED AIR FLOATATION TRTD308

TRTN309

READ (5+450) [ICHEM, ICL2, OVRDAF, RECIRC, DEEP TRTD310
FORMAT (215, 3Fl0.2) TRTD311
TSURFA = (1.0¢0.01*RECIRC 1*QDESYN*1000000.0/(1.547%0VRIAF) TRTD312
DETMIN = TSURFA*ODEEP/{(1.0+0,01*REC IRC }*QDE SYN*¥60.0) TRTO313
UVRDAF = DESIGH UVERVLUW RATE, GPD/SE {500D.00 SUGGETRTD314%

RECIRC = RECIRCULATION FLOW, PERCENT (15.00 SUGGESTETRTD315

TSURFA = TOTAL SURFACE AREAs SQ.FT TRTD316

DETMIN = DETENTION TIMEs+ MIN TRID317

VOLDAF = TSURFA*DEEP TRTD318
WRITE (&9453) MODSIZ,NOUKNIT,QMOD(KMOD) QDESY Ny OVROAF, RECIRC, TRTD319
* CEEP, TSURF A TRTD32)
FORMAT( *0',15X,'TREATMENT BY DISSOLVED AIR FLOATATIUON ({LEVEL 3)'TRTD321
«3 /21Xy *MCDULE SIZE =ty 17+ * MGD*/21X+*'NUMBER GF UNITS =44 TRTD322
«IT/721 Xy * TGTAL DESIGN FLON ='3F7.24* MGDy =%y FT7.2,* CFS'y /, TRTD323
% ! vy, 20Xy 'DESIGN OVERFLOW RATE =%, F10.2, TRTD324
* ¢ GPD/SF, (5000 SUGGESTED}I®y /, TRTD32S
* ' 'y 20X, *RECIRCULATIUN FLOW =%y F10.29 TRTD326
* * PERCENT (15 SUGGESTED!*, /oy TRTOD327
* v 'y, 20X, 'TANK DEPTH =% F10.2y ' FEETY, /, TRTD328
* ¢ vy 20X, 'TOTAL SURFACE AREA =ty F10.2y ' SQ.FV.*) TRYD329
IF (ICHEM .GT. O) WRITE(6,455) TRTID330
FORMAT(® *, 20Xy *CHEMICALS WILL BE ADDED'} TRTD331
IF UICEEV .EQe 0} WRITE(6,4506) TRTD332
FORMAT(® *, 20Xs *NO CHEMICALS ADDED') TRTD333
IF (1CLZ 6T. O) WRITE(6+4457) TRYD334
FORMAT(® *, 20X, °*CHLORINE WiLL BE ADDED'} TRTD335
IF (iCL2 +EQ. 0) WRITE{(64458) TRTD335
FURMAT (' ', 20X, 'NO CHLORINE ADDED?) TRYD337
IF (ITREAT{3) .EQ. 33} GO Tu 3400 TRTD338
60 TO 40C0 TRYD339
TRTD340

33F & 34) FOR FINE SCREENS TRTD341

TRTD342

3400  SCREEN=QDESYN*¥449,/50. TRYD343
C SCREEN=AREA OF SCREENS ASSUMING DESIGN HYDRAULIC LOADING OF 50 GPM/SQTRTD344%
IF {ITREAT(3) .EQ. 33) WRITEl(6,461) TRTD345
FORMATU®'0*9 15Xy * TREATMENT BY FIRE SCREENS?, TRTD346
* ' (AHEAD OF ODISSOLVED AIR FLOATATION) (LEVEL 3)*) TRTD347
IF (ITREAT(3) .€Q. 341} HWRITE(6,462) TRTD348
FORMAT(*0*¢15X s *TREATMENT BY FINE SCREENS®) TRTD343
WRITE (64460} SCREEN TRTD350
FORMAT (' *,20X+* TOUTAL SCREEN AREA =%, F10.0,' SQUARE FEET!) FRTO351
60 To 40C0O TRYD3S2
TRTD3S53

35) FODR SEDIMENTATION TRTD354

TRTD355

GO TO (3550,3600}, ISTOR TRTD256
SED TANKS TO BE INSTALLED (NO ASSOCIATED STORAGE) TRYD357

READ(5,4535) QOVRSED, SEDEP, ICL2 TRTD358
FURMAT(2F10.2y 110} TRTD359
NCGTE: SEDEP MAY VARY AS TANK FILLS TRTID260
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c ASSUME 10000 5Q. FTe. PER UNIT {70 BY 140 FT)
C OVRSED = OVERFLOW RATE IN SED TANK, (GPD/SF)
c NO MODULES REQUIRED HERE
SEDNUM = QMCD(KMOD) ¥1000000.0/(CVRSED*10000.01}
NSED = SEDNUM + 1.0
SEDA = 1000C.C*SEDNUM/NSED
VOLSED = SEDA*SEDEP*NSED
WRITE(6¢£35) OVRSED, SEDEPs NSED, SEDA
635 FORMAT('0%, 15X, *TREATMENT BY SEDIMENTATION (LEVEL 3)°¢,
* * ~ (NO ASSOCTATED STORAGE)', /.
* ¥ ¢, 20Xy *DESIGN OVERFLOW RATE =, F1l0.2, * GPD/SQ.FT.',
* * (1600 SUGGESTEDI*y /.,
* ' 'y 20X,y *SED TANK DEPTH #='y F10.2y * FEFT',
* 4Xy * (8 FEET SUGGESTED)'e /,
* ¢ ¥, 20Xy "NUMBER OF SED TANKS =', 110+ /o
* ¢ %y 20Xe "SURFACE AREA =ty F10.2¢ * SQ.FT./TANK®}
GO T0 3900
C SEDIMENTATION IN ASSOCIATED STORAGE UNIT
C INPUT HANDLED IN LEVEL O

36CC WRITE (€,£36)
636 FORMAT(*0'y 15Xs *TREATMENT BY SEDIMENTATION IN ASSOCIATED',
* * STORAGE - SEE LEVEL © ABODVE!')
3900 IF (ICL2 «GT. 0) WRITE(64+45T)
IF {ICL2 .EQ. 0) WRITE(64458)
c
R s LEVEL 4 BRANCH (FOR SECOUNDARY TREATMENT)
c
4000 K = ITREAT(4) - 40
L= &
GO TU (410C+420C+4300), K

Cc
C 41) FOR NO SECONDARY TREATMENT (BYPASS)
Cc

41C0 WRITE(E9€41)
641 FORMAT{*C*, 15Xy, *NO SECCNDARY TREATMENT INCLUDED (LEVEL 4)%)

60 10 5000
C
C 42} FOR MICROSTRAENERS
c
C CESIGN LOADING = 40 GPM/SQ.FT UF SUBMERGED AREA
4200 IF (QMOC(KMOD) .GE. 25.0) GO TO 4219
c QDESYHN .LT. 25 MGD
NMS = KMOD
CAPMS = 5.0
AREAMS = QNOD(KMOD) *(1000000.0/1440.0)/7 (40,0%NMS)
C NMS = NO. OF MICROSTRAINER UNITS
c CAPMS = CAPACITY PER UNIT (MGD)
C AREAMS = SUBMERGED SCREEN AREA (SQ.FT/UNIT)
60 TO 4220
c QCESYN .GE. 25 MGD
4210 NMS = (QDESYN + C.l1/19.34
CAP¥S = 12.5
AREA¥S = 12.5*(1000000.0/1440.0)/40.0

4220 CONTINUE
WRITE(6,642) NMS, CAFMS, AREAMS
642 FORMAT(*0%y 15Xes *"TREATMENT BY MICRDSTRAINERS®y /o

* ¢ 0, 20X, *NUMBER OF UNITS =%y 110, /»

* t ', 20Xy 'CAPACITY PER UNIT =ty F10.29 ' MGD*y /o
* ¢ *y 20X, *SUBMERGED SCREEN AREA=', Fl0.2,

* * SQ.FT. PER UNIT')
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TRTD361
TRTD362
TRTD363
TRTD364
TRTD365
TRTD366
TRTD267
TRTD363
TRTD369
TRTD370
TRTD371
TRTD372
TRTD373
TRTN374
TRTD375
TRTD376
TRTD3T7
TRTD378
TRTD279
TRTD380
TRTD331
TRTD382
TRTD383
TRTD334
TRTD385
TRTD386
TRTD387
TRTD383
TRTD383
TRTD390
TRTD391
TRTD392
TRTD393
TRTD394
TRTD395
TRID396
TRTD397
TRTD398
TRTN379
TRTD4D0
TRTD4O1
TRTD402
TRTD403
TRTD4 0%
TRTD405
TRTD406
TRTD4OT
TRTD408
TRTD409
TRTD410
TRTD411
TRTD412
TRYD413
TRTNG 14
TRTD415
TRTD4 16
TRTD417
TRTD418
TRTD41O
TRTD420



G0 T0 50CC

OO0 0

4300 REAC(5+543)
543 FORMAT(F10.2
ccC

43) FOR HIGH RATE FILTERS

ASSUME MIXED MEDIA: DOWNFLOW GRANULAR FILTERS.
BASED ON EDISON, Ne.J. (DE FILLIPIL)

OPRAMA+ ICHEMH, HM, SQM
+110,2F10.2)

TRTD421
TRTD422
TRTD423
TRTD424
TRTD425
TRTD426
TRTD&27
TRTD4 28
TRTD429

TEST FOR U/S EQUIP. [IF DNLY BAR-RACKSs WARN RE SPACTRTD430

SREFFH = (0,80 + 0,15%[CHEMH)*100.0 TRTD431

BREFFH = (0.50 + 0.30%ICHEMH)}#*100.0 TRTD432

NUNITh = 4 TRTD433

Qu = QDESYN/NUNILITH TRTD434

IF (QU +GT. 62.0) NUNITH = QDESYN/62.0 + 1.0 TRTD435
NEVEN = (NUNITH/2) %2 : TRTD436

IF (NUNITH .NE. NEVEN) NUNITH = NUNITH + 1 TRTD437

Qu = QDESYN#449,.0/NUNITH TRTD438

UAREZH = QU/OFRAMA TRTD439

c TRTD440
C NUNITH = NO. OF HIGH RATE FILTER UNITS TRTD441
c UAREAH = FILTER AREA PER UNIT (SQ.FT.) TRTD&42
c OPRA = OPERATING RATE (GPM/SQ.FT.) TRTD443
c OPRAMA = MAX. OPERATING RATE (GPM/SQ.FT) TRTD444
[ ICHEMH = ADDITION-OF-CHEMICALS INDICATOR TRTD445
c = 0 = NUNE ADDED TRTD446
c =1 = CHEMICALS ADDED TRTD4&&4T
C SREFFH = SOLIDS REMOVAL EFFICIENCY (PERCENT) TRTD448
c BREFFH = BOD REMOVAL EFFICIENCY (PERCENT) TRTD449
C h¥ = MAXe DESIGN HEAD LOSS (FT) TRTD450
C SCM = MAXe SOLIDS HOLDING CAPACITY, AT MAX. HEAD TRTD451
c AND MAXe. FLOW RATE (LB/SQ.FT.) TRTD4S52
C TRTD453
WRITE(65€43) NUNITH, CAREAHsOPRAMASREFFHyBREFFHy HMy SQM TRTU454

643 FORMAT(*0%y 15Xy *TREATMENT BY HIGH RATE FILTERS (LEVEL &)'y /4 TRTD455

* ¢ ¢, 20X, SNUMBER OF UNITS =t, 110, /7, TRTING56

* t &, 20Xy 'FILTER AREA PER UNIT =ty Fl0.2¢ ' SQ.FT*4/+TRTD4S57

% ¢ 1, 20Xy *MAX. OPERATING RATE =% Fl0.2, TRTD4S58

* ¢ GPM/SQ.FTa'y /1 TRTD459

* $ 8y 20Xy *SOLIDS REMOVAL EFFICIENCY =',F10.2s"' PERCENT'+/,TRTD4GSD

¥ ¢ ¢, 20X, *BOD REMOVAL EFFICIENCY ='4F10.2,% PERCENT',/,TRTD46L

& * 'y 20Xs *MAX. DESIGN HEAD LUSS =ty F1042¢ * FT.%'y /¢ TRTD4O2

* ¢ 'y 20Xe 'MAX. SOLIDS HOLDING CAP, =%, F10.24 TRTD463

* ¢ LB/SQ.FT. (AT MAX H AND Q)* ) TRTD464

IF (ICHENH .EQ. 0) WRITE{(64456) TRTD46S

IF (ICHEMH .EQ. 1) WRITE(6,455) TRTD466
SREFFH = SREFFH/100.0 TRTD467

BREFFH = BREFFH/100.0 TRTD468

G0 Tu £¢CoO TRTID469

c TRTD4TD
Commmmmeee LEVEL 5 BRANCH (FOR EFFLUENT SCREENS) TRTD4TL
C TRTD&T2
5000 K = ITREAT(S} - 50 TRTD473
L= & TRTD4T4

GO TO (510052000 K TRTD4TS

c TRTD&T6
¢ 510 FUR NO EFFLUENT SCREENS YRTD&4TT
C TRTD&73
5100 KRITE(6,4651) TRTD4T9
651 FURMAT('C*, 15X, *NU EFFLUENT SCREEMNS (LEVEL 5)%) TRTD4&8O
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60 TO 6000

GO TO (6100462001, K

c
C
C
c
C
C
Cc
C
5200 UNESN =
NOESUN =
UNESAC =
IF (UNESNC
UNESNG =
NUESUN =
5210 IF {(NOESUN
UNESAD =
NOESLN =
5220 QQESUN =
WRITE(6+652)
652 FORMAT(*'0'y 15X,
*
*
*
%
C
T ——
C
6C00 K=
L =6
C
C
C

6100 WRITE(6:661)
561 FORMAT('0'y 15X,
GO 10 7000

(22N ]

6200 READ(5,522)
WRITE (64662}
662 FORMAT('0°*,
* v, 20X,

C

(o=

c

T000 K = ITREAT(7)} - 70

L=1

GO TO (710Ce7200)s K

C
c
C

7100 WRITE(64671)
671 FORMAT{'0*,15X,

GO TO scoC

[aXaNgl

7200 CAPUCL =

FOR EFFLUENT SCREENS

ASSUME WATERWORKS TRAVELLING BASKET TYPE STREENS,
& MESH WIRE,
450 GPM/SQ.FT GROSS SUBMERGED AREA RATING
ASSUME MAX SUBMERGED AREA PER UNIT

QDESYN/100.0
INT {UNESN)
FLOAT(NUESUN)
«GEo+ UNESN]
UNESND + 1.0
NOESUN + 1
GQ TQ 5220

GO 10 5210

QDESYN%*0,646/UNESNO
QCESUN, NOESUN

*TREATMENT BY EFFLUENT SCREENS (LEVEL 51,
(FOR AESTHETIC IMPROVEMENTS) 'y /4
*MODULE SIZE =*',
¢ MGDe (MAX = 64.6 MGD.) 'y

$ 8y 20Xy

¢ty 20Xy

LEVEL & BRANCH (FOR OUTLEY PUMPING)

ITREAT{(6}) -~ 60
FOR GRAVITY OUTLET (NO PUMPING,
‘OUTFLOW BY GRAVITY (NO PUMPING)

(LEVEL 6)°*)

FOR OQUTLET PUMPING (STATION}

*OUTFLOW BY QUTLET PUMPING (LEVEL 6)*,
*PUMPED HEAD =Y,

LEVEL 7 BRANCH (FOR CHLORINE CONTACT TIME)

FOR NU CONTACT TANK (BYPASS}
*NO CHLORINE CONTACT TANK FOR QUTFLOW

FOR CHLORINE CONTACT TANK

TRTD4B1
TRTD&82
TRTD483
TRTD484
TRTD485
TRTD486
TRYD4BT

100 SQ.FT (SAY)TRTD%88

TRTD489
TRTD490
TRTD491
TRTD492
TRTD493
TRTD494
TRYD495
TRTD49%6
TRTD437
TRTD498
TRTN499
TRTDS00
TRTDN501
TRTD502
TRID503
TRTIDS04
TRTD525
TRTD506
TRIDSO7
TRYDS508
TRTD509
TRYDS10
TRYDS11
TRIDS12
TRTD513
TRIDS514
TRTD515
TRTD516
TRTD517
TRTDS513
TRTDS519
TRYD520
TRTD521
TRTD522
TRTD523
TRTD524
TRID525
TRTDS526
TRTD527
TRTDS28
TRTDS29
TRTDS533
TRTDS531
TRT3532
TRTU533
TRTD534

(LEVEL 7)*JTRTD535

TRTDS3¢6
TRTD537
TRTDS538
TRTDS533
TRTD540



IF (PCL2NMX .GT. 8000.0) CAPUCL = B8000.0 TRTD541

NUNITC = PCL2MX/CAPUCL + 1.0 TRTDS542

VOLCCN = QDESYN*60.,0%15,0 TRTD543
WRITE(€4€72) NUNITC4CAPUCL,PCL2MX ¢VULCON TRTDS44

672 FORMAT('0*%y 15Xe *TREATMENT BY CHLORINE CONTACT TANK (LEVEL 713/, TRTDS545

* ¢ ¢, 20X, 'NUMBER OF DOSING UNITS =*, [10, /s TRTOS46

* ¢ ¢, 20X, *DUSING RATE PER UNIY =%y F10.2¢ ' LB/DAY'y /o TRTDS47

* ¢ v, 20X, 'MAXIMUM DEMAND RATE =%, F10.2, ' LB/DAY*, /, TRTD548

* ¢t 'y 20Xe *VULUME OF CONTACT TANK =%y F10.0, TRTDS549

* * CULFTy AT 15 MiN. DETENTION TIME") TRTD550

c TRTD551
(m=m—wmmmmmeeeee—ee READ INITIAL CONDITIONS-—=r-m—mcme e e e ccrm e e TRTDS552
c TRTDS53
8000 READR (4570 VHOURLKMIN TRTDS55¢
57C FURMAT (215) TRTD55%
CEE& ' TRTD556
60 70 9959 TRTDSS7

c TRTNDS558
c ———— ERROR MESSAGES == - —— mwmeecmcenr=e~e-TRTD559
c TRTD560
9000 WRITE(6,690) L, ITREAT(L) TRTDS61
690 FORMAT{*C**x ITREAT(', Il, '} = ¢, [2, TRTDS562

* * |S OF A TYPE NOT PRESENTLY MODELED. EXECUTION STO?PED') TRTD563

STuP TRYDS64

c TRTDS65
901 IF (KFLAG .EGQ. 10) GO TO 992 TRTDS566
WRITE(69€691) TRTDSHT

691 FORMAT('Q #%x TERMINATE - INPUT TO INTERP PROCEDURE 1S LESS THAN LTRTDS568
*OWEST VALUE CN CURVE (IN SUBRT. TRTDAT})') TRTD569
stop TRTID57D

c “ TRTD571
902 WRITE(61+692} TRTD572
692 FORMAT('C *»%% TERMINATE - INPUT TO INTERP PROCEDURE IS GREATER THATRTDS73
*N LARGEST VALUE ON CURVE {(IN SUBRT,. TRTDAT)') TRTDS76

stop TRTDS575

903 WRITE(6+693) QDSMGD, QMODI(19} TRTD576
693 FORMAT(*Ox#*x¢, 5X, *QDESYN =', F10.2s * MGD IS LARGER THAN MAXIMUMTRYDS77
* AVAILABLE COMBINATION OF MODULE SIZES =', Fl0.2, ' MGD.'y /., TRTD578

* 100, §Xys YMCODEL (S INADEQUATE, SU TERMINATE EXECUTIUN.') TRTIDS5T79

STOP 653 TRTDS580

C TRTDS581
C TRTD582
9999 RETURN TRTDS83
END TRTDS84
SE=szTac-sZ==S==SSS=S=SSE=S=a3===SsSsS =S === ==========:===:====================TRTD§8§
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aooOn

c

SUBROUTINE TRCHEK
COMMON  CONVER s KHOUR ¢ KMINy L ¢ KMOO yNFLAG 481 6y HEADL 4 HEAD2,

QUESYN CQIF ¢WAOU( 7) +WAIN(T) 4 QQOU(T7)+QQIN(T) s WARM( T) 4QQRL,
BOIF s GCRM(T) +BOOU(T) +BDIN(T)BCOUCT)+BLIN(T) #BDRL

SSIF¢SSIN(T)SSCULT ) 4SCOULT) 4 SCINCT))SSRM(T) 9 SSKL,COIF,CORL,

ADEPTH(LL)yAASURF(11)yITREAT{7)+ISTORIPRINT 4 ICOSToHRFD,

MODSTIZoICHEM, ICL2,SCREEN, QQLIFMX, DESF,IRANGE,KNTOF,TRIBA,SEDA,

SQM o SREFFHBREFFHyNUNI THoUAREAH y UPRAMA g ICHEMH ¢ HMy VOLDAF » ITABLE,

MODCSToTOTCST ,RECIRCyOVROAF, TSURFA,OVRSED NSED s JM(T) s HTRMTS,
NSCKN, SCRCAP , SUAREAFAREAByNMS ¢ AREAMS o VULCONVOLSEDy ALJMUT,

BOINTCT) o SSINTO T +WAINT(T) oBDAUT(T) ¢+ SSOUT (T +WAQUT(T),

WARMT (T ) ¢BORMTLT) s SSRMT (T} CHEMUT (B) o CL2UT(8),QMOD{20) yWTRMT L,

QQRMT(7),0Q0UTIT) s QCRMMX(T) sQQUUMX(T) 9 QQRMMNIT) +QQOUMN(T) »
BCRMYLT Y OCCUTLT OPIY (T CCUNNIT) ¢ BERYNNITYBCOUMNI T,
SCRMT(T) ,SCOUT(T ) SCRMMX (T} »SCOUMK(TI+SCRMUAN(TI o+ SCOUMI(T)

LA B K B R R JE BE S ONE N N A

BORMUT ) +BCRMIT7)+SCRM¥(T)
DIMENSICN NOCOMB(L5) . NUECON(10]}

NO. OF 1LLEGAL COM3INATIONS
AN TLLEGAL COMBINATION PAIR

MNACOMB
NocoMB

NFLAG
KNCC VB
NNCCWV8
NOCCMB(1}
NUCOMB( 2)
NOCGMB(3)
NOCLMB (&)
NGCOME (5)
NOCCMB (6)
NOCCMB(T)
NOCCMB(8)
NUCCFE(S)
NaCccrMe (Lo)
NOCCv8(11)

[ ]
o

2211
3111
3211
3311
3411
4211
4311
7211
5233
5234
5243

1000 DO 4200 [I=1,NNCOMB
2000 DO 41C0 K=1,7
ITR1C0 = ITREAT(K)*100
ITR = NOCOMB(1) - ITRI1CO
3000 DO 4000 KK=1le7
IF (ITREAT{KK) .NE. ITR} GO YO 4000
KNCCMB = KNCOMB + 1
IF (KNCCMB +EQe 1} HWRITE(6:630)

630 FORMAT(*0 THE FOLLOWING COMBINATIONS OF TREATMENT OPTIONS HAVE

* *BEEN SPECIFIEC AS INADMISSABLE®,
* ¢ % SIMULATION WILL THEREFORE BE DISCONTINUED', /,

* 90 ITREAY WITH ITREAT!y /)
WRITE(6+631) ITREAT(K), ITR -

631 FORMAT(® *, 99X, 12, 6Xo "HWITH', 6X, [2}

4000 CUNTINUE

4100 CONTINUE

4200 CONTINLE

IF {(KhCCFB .EQ. O) GO TO 5000
NFLAG = 0

5000 IF (1STOR .EQ. 2 .AND. ITREAT(3) .NE. 35) GO TO 25
GO T 60CCC
25 WRITE(6+610)
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TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRIH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH
TRCH

TRCH

TRCH
VRCH
TRCH
TRCH
TRCH
TRCH

TRCH

TRCH
TRCH
TRCH
TRCHH
TRCH
TRCH
TRCH
TRCH
TKCH
TPC+
TRCH
TRCH
TRCH
TRCH

VDONOCOWMPUN -~



610 FORMAT('OISTAR = 02 IN THE INPUT DATA REQUIRES THAT ITREAT(3) *, TRCH 61
* *BE SET TO 35 * NOT SOy SO SIMULATION IS DISCONTINUED®) TRCH 62
NFLAG = © TRCH 63

c TRCH 64
c NNECON = NO. OF UNECONOMIC COMBINATIONS TRCH 65
c NCECON = AN UNECUONCMIC COMBINATION PAIR TRCH 66
c TRCH 67
6000 KNECON = 0O TRCH 68
NNECCN = 8 TRCH 69
NOECCNIL) = 4233 TRCH 70
NUECCA(2) = 4234 TRCH T1
NOECCN(3) = 5232 TRCH T2
NOECON(4) = 5235 TRCH 73
NOECUN{S) = 5247 TRCH 76
NOECCAN(6) = T232 TRCA 75
NOECCNT) = 7233 TRCH 7o
NOECON(B) = 7235 TRCH 77

00 820C [I=1,NNECCN TRCH 78

D0 8100 K=1,7 TRCH 79
ITR100 = ITREAT(K)*100 TRCH 80

IR = NUECON(I) - ITR100 TRCH Bl

DO 8000 KK=147 TRCH 82

IF (ITREAT(KK}) .NE. ITR) GO TO 8000 TRCH 83
KNECUN = KNECGN + 1 TRCH 84

IF (KNECCN EQ. 1) WRITE(640640) TRCH 85

640 FORMAT (*0%*** WARNING %¥%xt, /, TRCH 86

* 0 THE FOLLOWIAG CCMBINATIONS OF TREATMENT ¢, TRCH 87

* *CPTIONS ARE CCNSIDERED ECONOMICALLY INADVISEABLE', TRC:l 88

* ¢ - SIMULATION CONTINUES's /» TRCH 89

* 'c ITREAT WITH {TREAT'y /) TRCHi 90
WRITE(64631) ITREAT(K), ITR ‘ TRCH 91

8000 CONTINLE TRCH 32
810C CONTINLE TRCH 933
8200 CUNTINUE TRCH 94
c TRCH 95
IF (ITREAT(4) .NE. 43) GO TO 9999 TRCH 96

c TRCH 97
9 CHECK FOR DT-SIZE WITH HIGH RATE FILTERS TRCH 98
€ = C.0001 TRCH 99

IF (ABS(CT-0.5) .LT. E} GO TO 8500 TRCH100

IFf (ABS(CT-1.0) .LT. E) GU TO 8500 TRCH101

IF (ABS(CT-2.0) LY. E) GO TO 8500 TRCHID2

IF (ABS(CT-2.5) .LT. E)} GO TO 8500 TRCH103

IF (ABS(CT-5.C) .LT. E} GO TO 8500 TRCH104

IF (ABS(CT-10.1 .LT. E) GO TO 3500 TRCHL105
WRITE(6,650) DT TRCH106

650 FORMAT('0'y 5Xy *DT =%y F10.2s * MIN. IS AN UNACCEPTA3LE', TRCrt107

* ' VALUE WITH HIGH RATE FILTERS'y /. TRCH108

* ' %y 10Xy *(RECQUIRED TU BE CITHER De59 1e09 2400y TRCH109

* ' 2.5y 5.0, OR 10.0 MIN.)}?' } TRCH110
NFLAG = © TRCH111

8500 HRFGC = 10.0/0T7 TRCH112
c ACO CHECK FOR CL2 ADDED AT ONE LOCATION aNLY TRTH113
c TRCH114
9999 RETURN TRCHI1S
END TRCAHLLG
C2ssrces=s 22 csa S SaS =SS CEE 0SS sSSEETasSsssas=ce=sxsxmssszszsxzsxszx==sTREHLLT
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CCMMON CONVER ¢ KHOUR ¢ KMIN L s KMOD+NFLAG+BIGyHEADLHEAD2, STRD
* QOESYN CCIF+WACUIT) oWAINIT) +QQOU(T)oQQIN(T) +WARM(T)QQRL STRD
* BOIF+CCRNM(T) ¢BDCUCT) oBUIN(T)+BCOU(T)BLINIT)+BDRL, STRC
¥ SSIFsSSIN(T}eSSOUITISCOU(T) s SCINIT)SSRM(T)4SSRL+COIF,CORL, STRD
* ADEPTHU(11) JAASURFILL) o ITREATU(T) ¢ ISTORGIPRINTy ICUSTyHRFD, STRD
* MODSIZoICHEMICL29SCREENIQQIFMXeDESFyERANGE +KNTOF s TRIBAySEDA, STRD
% SQM,SREFFH,BREFFH,NUNITH; UAREAhy OPRAMAy ICHEMHHMVOLDAF (I TA3LE, STRD
®  MUDCSTLTCTCSTyRECIRC yUVRDAF;TSURFAJUVRSEDINSEDsJM{T) s WTRMTS, STRD
% NSCRNySCRCAP, SUAREA,FAREAD yNMS,AREAMS (VOLCON,VOLSED, ALUMUT, STRD
* BOINT(T)oSSINYUT) sWAINT(T7) BDOUT(T) +SSUUT(T ) +HADUTL(T), STRO
¥ WARMT(T7),BCRMTUT) +SSRMT(T1,CHEMUT(8) .CL2UT(B) +QMOD(20) ¢ WTRMTYL, STRD
¥ QQRMT(7),GQQO0UT(T),QCRMMX (T, QQOUMX{T) QQRMMN{T),QQ0OUMN(T), STRD
¥ BCRMTCT)4BCOUICT) ¢BCRMMXIT) +BCCUMX{T ) o BCRMAMNIT) ¢ BCUUMNIT Y STRO
*  SCRET(TIoSCOUT(T) o SCRMMX (T} 3 SCOUMXI{T) oSCRMMN(T) ,SCOUMN(T) , STRD
* BDRM({T7)BCRNM(T) ,SCRM(T) STRD
COMMON  /STBK/QINC150)¢BODIN(150) ¢SUSIN(L50) +COLIN(1501), STRD
* QINST,CCUST, CINSTL,QOUSTL,STORL,QOUTO,STORO, STRD
* JSPRIN,IPCL ,DEPMAX QCMAX s DEPTH, STRD

* ATERM(11),A02D0T7T2(11),8DEPTH(11).BSTOR(11), STRD ¢
* DUMSIR(11),0UMDEP(11), STRD
* VOLINC(150),vVOLOUT(150)¢STORCUMIN,CUNDUT, STRD
* SBOD,SSS,SCCL,BODOUT,SUSOQUY,COLOUT, STRD
* JISTMCDeISTTYP,LISTUUT, STRD
* QPUKP,CSTART,CSTOP, STRD
* DTON,STORMX sDTPUMP,DTMORE s STORFyAPLAN, STRD
* CLANC:CSTOR»CPSsCTOTAL»CPCUYDCPACRE, STRD
% LPeJP+LPREV,LABEL,DETENT(150),FRAC(150) STRD
COMMIN  JTBLK/DTNDT, KDT STRD
DIMENSICN NUE(3) STRD
DT=DT%60.C STRD
C . STRD
READI5,501) ISTMDD, ISTTYP, ISTOUT STRD
501 FURMAT(1CIS) STRD
C . STRD
C NOTE. . GPERATIONAL OPTIONS INDICATED BY ¢ #%¢ STRD
c STRD
C : ISTMOD = STORAGE MODE (ROUTING, HOLDING, ETC) STRD
C * =1 = IN-LINE STRD
C = 2 = OFF-LINE STRD
C = 3 = INTRASYSTEM STRD
€ = 4& = RERQUTING STRD
c ISTTYP = STORAGE STRUCTURE (NATURAL, TANK, BAG) STRD
C *® = 1 = IRREGULAR (NATURAL) RESERVJIR STRD
C * = 2 = GEOMETRIC (REGULAR) RESERVOIR ~ COVEREDSTRD
C * = 3 = GECMETRIC (REGULAR) RESERVUIR = UNCOVERSTRD
C = 4 = INTRASYSTEM STRD
C = 5 = RUBBER BAG STRD
C-EXCLUDED ISTEXS = EXCESS FLOW HANDLING (BYPASS, BACK-UP, FLIUSTRD
C~EXCLUDED = 1 = BYPASS FRACTINON CONTINUOUSLY, UNDEI GRASTRD
C~EXCLUDED = 2 = BYPASS FRACTIUN CONTINUUUSLY, CUNTRULLESTRD
C~-EXCLUDED = 3 = BYPASS ALLs AFYER SURCHAKGE BEGINS (CONSTRD
C-EXCLUDED = 4 = BACK UP STRD
C-EXCLUDED = 5 = PASS THROUGH (UNDER HEAD) STRD
C-EXCLUDED * = 6 = FLOODS (AND SIMULATION TERMINATES) STRD
c ISTOUT = QUTLET TYPE (GRAVITY, PUNP) STRD
C * z ] = GRAVITY WITH FIXED ORIFICE STRL
C * = 2 = GRAVITY WITH FIXED MEIR STED
C = 3 = GRAVITY WITH FIXED SIDE-WEIR STRD
C = 4 = GRAVITY WITH FIXED SIPHON STRD

SUBROULTINE STRDAT
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¢ = 5 = NEW PUMPS STRD 61
¢ * = 6 = EXISTING PUMPS STRD 62
c = 7 = ADJUSTABLE VALVE WITH GRAVITY STRD 63
c = 8 = SLUICE GATE WITH GRAVITY STRD o4
C-EXCLUDED ISTBUP = BACK-UP EFFECTS (YES/ND) STRD 65
C~EXCLUDED =1 = NU STRD 66
C-EXCLUGED = 2 = YESy, UPSTREAM OF INLET POINT STRD 67
C-EXCLUDED = 3 = YESy UPSTREAM UF UUTLET POINT STRD 68
C STRD 69
WRITE(64602) ISTOUT, ISTMOD, ISTTYP STRD 70

602 FOKMAT(® %, 2CXy 'CHARACTERISTICS UF STUORAGE UNIT ARE®, STRD 71

* ly % %y 25X, *CUTLEYT TYPE =¢, [3, STRD 72

* fe " Y4 25X, *STORAGE MODE =¢, I3, STRD 73

* fv ' te 25X, $STARAGE TYDPE =t, |3} STRD T4

c i STRD 75
c IPOL = 1 = SCLIDS PRESENT (100% EFFICIENT PLUG FLISTRD 76
c = 2 = SOLIDS PRCSENT (l00% EFFICIENT MIXING) STRD 77
( IPRINTY = 0 = NO PRINTOUY EACH TIME-STEP ( SUMMARY POSSTRD 73
c = 1 = PRINTOUT ALL TIME-STEP SOLUYIONS (EACH STRD 73
c ICOST = 0 = NO COST SUMMARY STRD 80
c ICOST =1 = CUST SUMMARY INCLUDED STRD 81
C STRD 82
READ(5,502) 1IPOL, ISPRIN STRD 83

502 FORMAT(2110} STRD 84
WRITE(6,603) 1POL, ISPRIN STRD 85

603 FORMAT(®*C*y 20Xy *IPOL =%, 12y ¢y PRINT CONTROL (ISPRIN) =%, 12) STRD 86

C STRD 87
Cmmrmmm—— READ RESERVOIR PARAMETERS STRD 88
c STPD B9
C STRD S0
c BRANCH TC STORAGE TYPE (ISTTYP) STRD 91
C STRD 92
1000 IF (ISTTYP .EC. 1} GO TO 1100 STRD 93
IF (ISTTIYP .EQ. 2) GO TU 1200 STRD 94

IF (ISTTYP .EQ. 3} GO TO 1200 STRD 95

cC IF (ISTIYP LEQ. 4) GC TO STRD 96
cC IF (ISTTYP .£Q. 5) GO TO STRD 37
GO TO 904 STRD 98

c STRD 99
c Al FOR IRREGULAR (NATURAL} RESERVOIR STRDLOD
C STRD101
1100 READ(5,511) DEPMAX, ICL2 STRD1J2
51} FORMAT(F10.2, 110} STRD103

c DEPMAX = MAX. ALLUWABLE DEPTH IN RESERVDIR (FT.) STRD10%
WRITE(6+611) DEPMAX STRD10S

611 FORMAT(*C*, 20X, *NATURAL RESERVOIR, WITH MAX. DEPTH =t', F7.2, STRD106
%' FT,¢,1CXy ¢ 11 DEPTH/ AREA PARAMETERS ARE', /4 STRD1D7

* ¢t 25Xy G('DEPTH(FT) AREA(SQ.FY)', &X)) STRD1O8
READ{5,512) (ADEPTH{I), AASURF(I)y 1I=1,11) STRD109

512 FORMAT(4{F10.2, F10.0}) STRN11)D

C ADEPTH = DATA DEPTH (FT)}, 0 — DEPMAX. STRO111
¢ AASURF = DATA SURF. AREA OF NAT. RESERVDIR (SQ. FT.)STRDLL2
HRITE(64612) (ADEPTHU(I)y AASURF(I), I=1,11) STRD113

612 FOKMAT( v, 23Xy FLl0.2¢ F10.0y 5Xy Fl0.2y F10.0y 5X» STRD114

* F10.2, F10.0, 5X, F10.2y F10.0} STRD1LS

IF (ACEPTH(11} .LT. DEPMAX) GO TO 903 STRD116

c STRD1L1T
CALL INTEEP{ADEPTH, AASURF 113 CEPMAX ¢APLANKFLAG) STRDL1LS
STEO1lY

1F (KFLAG (NE. O) GO TG 901 STRO12D
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APLAN = APLAN*1,.25 STRD121

GO TO 20C0 STRD122

c STRD123
c B8) FOR REGULAR (MAN-MADE) RESERVOUIR STR) 124
C STROL25
1200 READ(5,511) DEPMAX, ICL2 STRD1I26
READ(S5+513) BASEA. BASEC, COTSLO STRDL27

513 FORMAT(2F10.0, Fl0.5) STRDLZ8

c BASEA = BASE AREA OF RESERVOIR (SQ.FT.) STRD129
C BASEC = BASE CIRCUMF. OF RESERVOIR (FT.) STRD13D
C COTSLO = COTAN OF SIDESLOPE ANGLE (HORIZ/VIRT) STRD131
ADEPTH{11=0.0 STROL3Z
AASURF (1)=BASEA STRD133

DO 1 ti¥¥=2,1i STRO134
ADEPTH{MMM J=ADEPTH({MMM-1}+DEPMAX/10.0 STRDL135
AASURF (MMM} =BASEA STRDLI36

1 CONTINUE STRD137
APLAN = (BASEA + BASEC*COTSLO*DEPMAX)*1.25 STRD138
WRITE(6+613) DEPMAXy BASEA, BASEC, COTSLO STRD139

613 FORMAT('C*y 15X, 'MAN-MADE RESERVOIRs WITH MAX. DEPTH =¢, FT.2, STROL140

¥ ' FTee AND CHARACTERISTICS®, Fe ' Yy 25X STRD141

* *BASE AREA =%y Fl0.0y ® SQeFTayg®y 7X, STRD142

* IBASE CIRCUMFe =%y F1l040¢ * FTap®s 66Xy STRD1 43

* SCOT(SIDESLOPE) =', F10.5) STRDl4&

Cc STRDL45
Crmuvernas READ OUTLET CONTROL DATA STRD146
C STRD147
(od BRANCH TO QUTLET TYPE (ISTOUT] STRD148
Cc STRD149
2000 IF (ISTCUT .EQ. 1) GO YO 2100 STRDL15D
IF (ISTOLT .EQ. 2) GO TO 2200 STRD151

cc IF (ISTCLT .EQ. 3} GO YO STRDLSZ
cC IF (ISTCUT .EQ. 4) GG TO STRrRD1S53
cC IF (ISTCLT LEQe 5) GU TOL STRD15%
IF (ISTOUT +EQ. 6} GO TO 2600 STRDL5S

cC IF (ISTCLY .EQ. 7} GO TO STRDISG
cC IF (ISTGQUT .EQ. 8} GO TO STRD157
GO TG 906 STRD158

C STRD159
C A) ODOUTLET BY GRAVITY WITH FIXED ORIFICE STRD16D
C STRDL61
2100 READ{5.521} CDAOUT STRD162
521 FORMAT(F1C.3) STRDLI63

(o CCAQUT = QUTLET ORIFICE ARPEA * DISCHARGE CIEFFIZIENTSTRD1O%
WRITE(64621) CDAQUT, DT STRD165

621 FORMAT(®* ¢, 20X, 'RESERVOIR OUTLET CONTROL BY GRAVITY WITH FIXED OSTRD166
*RIFICE®'s /o * ', 20X, °*ORIFICE AREA*CD =1, Fl0.3, ' SQ.FT, DT =¢,STRDL67
*F10.2, * SEC. {(FRCM INPUT HYDROGRAPH}*y /, ' *y 20Xs 'NJTE..', /sy STRD168B
*% 4y 23Xe 'ORIFICE CENTERLINE ASSUMED AY TANK DEPTH = 0y WHEN STORSTRDIO3I

*AGE = Q') STRDLTO
QUMAX = CDACUT*SQRT(64.4*DEPMAX) STRO171

C STRD172
G0 TO 3000 : STRDLT3

c STRDL174
c 8) OUTLET BY GRAVITY WITH FIXED WEIR STRD175
c STRD176
2200 REAC(5+522) WEIRKT, WEIRL STRDETT
522 FURMAT(2F10.3) STRD178

c WEIRHT = RES. DEPTH (FT)} WHEN SURF. AT WEIR ELEV. STRODL7T
c WEIRL = WEIR LENGTH (FT} STRL1BO
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c WEIRQ = 3.33%(DEPTH-WEIRHT)**1,5 (CFS/FT) STRDIB1
WRITE(64622) WEIRHT, WEIRL, DT STRD182

622 FORMAT(® *y 20Xs *RESERVUIK OUTLET CONTRUL BY GRAVITY WITH FIXED WSTRD18B3
*EIR'y /o ' 'y 20Xy *WEIR HEIGHT =*, Fb.2+ ' FTy WEIR LENSTH =Y, STRL1B4

* F1.2y * FTy OT =', F10.2y * SEC. (FROM INPUT HYDROGRAPH)') STRD185
QUMAX = WEIRL*3.33% (DEPMAX-WE IRHT)*%1 .5 STRD186

C STRO187
60 70 3000 STRD188

C STRD189I
c F) CUTLET BY EXISTING PUMPS STRD190
C STRD191
2600 REAC(S5.52€) QPUMP,DSTART,DSTOP STRO192
526 FORMAT(3F10.3) STRD193

c QPUMP = CONSTANT PUMPED DUTFILOY RATE (CFS) STRD194
c DSTART = RESERVOIR DEPTH AT START OF PUMPING (FT) STRD195
c DSTOP = RESERVOIR DEPTH AT END OF PUMPING (FT) STRD196
WRITE(69€26) QPUMP,DSTART,DSTOP STRD197

626 FORMAT(®* *, 20X, *RESERVOIR OUTFLOW BY FIXED-RATE PUMPING'y /, STRD198

* ¢ ¢, 20Xy *PUMPING RATE =t'y F7.2s * CFSy PUMPING START®, STRD199

* 8 CEPTH ="'y Fb642¢y ' FTy PUMPING STOP DEPTH =%, F6,2, * FT*}STRD200
QOMAX = QPUMP STRD201

IF (DSTART .GT. DSTOP} GC TO 3000 STRD20Z

c STRD203
DSTOP = DSTART - 0.5 STRD224
WRITE(6,€2T) STRD20S

627 FORMAT( *0xss*x%xx YARNING. STUP DEPTH SHUULD BE LESS THAN START', STRD206

* * CEPTHYy /o * *y 10X, 'RESET STOP DEPTH TO', F6.2, ' FT*) STRD207

60 1O 3000 STRN208

C STRD209
C END OF INPUT PARAMETERS FOR STORAGE UNITS STRD210
C ’ STRD211
c STRD212
C COMPUTE DEPTH/STORAGE RELATION (ARRAY) ~---eceonco—- STRDZ213
¢ STRD214
C NOTE STrRD215
c RUBBER BAG AND INTRASYSTEM DO NUT HAVE *DEPTH! STkRD216
C STRD217
c BRANCH TO STORAGE TYPE (ISTTYP) STrRDZ218
c STRD219
3000 IF (ISTYYP .EQ. 1) GO TO 3100 STRD22)
IF (ISTTYP .EQ. 2} GO TO 3200 STRD221

IF (ISTTYP .EQ. 3) GO 7O 3200 STRD222

cc IF (ISTTYP .EQ. 4) GO TO STRD223
cC IF (1STTYP .EQ. 5} GO TO STRD224%4
60 TO 904 STRDZ25

c STeD226
Cmmmmrrme— A) FOR *NATURAL®* RESERVOIR STRD227
c STKRD228
3100 DDEPTH = DEPMAX/10.0 STRDZ229
IF {ISTCUT .EQ. 2 .OR. ISTOUT .EQ. 3} STRD230

* DDEPTH = WEIRKT/3.0 STRD231
DJMCEP(1) = 0.0 STRD232

DEPTH = 0.0 STRNZ233

c STRD234
CALL INTEFP(ADEPTH, AASURF, 11, DEPTH, AREA, KFLAGI STRDZ235

C STROZ36
IF (KFLAG .NE. 0) GO TO 901 STRD237

AREA2 = AREA STRDZ236
DUMSTR(1) = 0.0 STRO239

DO 3150 [=2,11 STRD24D
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3150
631

632

AREAL = AREA2
IF ((1STOUT .EQ. 2 .DR. [STOUT .EQ. 3) .AND.
* {1 .EC. 5)}) DDEPTH = (DEPMAX - WEIRHT}/T7.0
DUMDEP(1) = DUMDEP(I-1) + DDEPTH
DEPTH = DUMDEP(I}

CALL INTERP(ACEPTHs AASURFs 11+ DEPTHs AREA, KFLAG)

IF (KFLAG .NE. O) GO TO 901

AREA2 = AREA

DUMSTR(TI) = DUMSTR(I-1} ¢ 0.5%DDEPTH*{AREAL+AREA2)
WRITE(64+€21}
FORMAT(® 'y 20Xy 4(*DEPTH(FT) STOR(CU.FT)*, 4X))
WRITE(6+632) (DUHRDEP(I): DUMSTE(L)y 1=1411})
FORMAT L t %y 18Xy F9+2y Flla0y 5Xy F9.24y FlleOys 5X,

* F9s2y F1l1.09 5Xy F9.29¢ F11.0)

c

60 TO 23C0

Cme—mmm——— 8) FOR MAN-MADE RESERVUIR

c
3200

DDEPTH = DEPMAX/10.0

IfF (ISTCUT .EQ. 2 .OR. ISTOUT .EQ. 3}

* DOEPTH = WEIRHT/3.0
DUMDEPI(1) = 0.0

DEPTH = C.0
DUMSTR({1) = 0.0

DO 325C 1=2¢11

1€ ((ISTOUT .EQ. 2 .OR. ISTOUT LEQ. 31 .AND,

* {1 .EC. 5)} DDEPTH = (DEPMAX - WEIRHT)/7.0

DUMDEP (1) = OUMDEP(I-1} +« DDEPTH

3250 DUMSTRI(1) = (BASEA ¢ O.5*BASEC*DUMDEP(I)*COTSLO)*DUMDEP(T)

WRITE(G6v621)
WRITE(E4€32) (DUMDEP(I)s DUMSTR(I)y 1I=1411)

3300 DO 3350 1I=1.11

BSTOR(I) = DUMSTR(I)

3350 BDEPTH(I) = DUMDEP(I)}

CALL INTERP(BOEPTHsBSTOR.1]1 +DEPMAX »STORMXKFL AG)
STORMX=BSTOR{(11)

IF (KFLAG «NE. 0) GO TO 901

END OF DEPTH/STURAGE CUMPUTATIONS

OO0 OO [a X a)

IF (ISTrMCC .EQ. 1)} GO TO 4000
IF (ISTMCD .EQ. 2) GO TO

IF (ISTMOD .EQ. 3} GC TO

IF (ISTMCC .EQ. 4) GC TO

GU TO SCS

ERANCH TO OQUTLET TYPE (ISTOUT)
If (1STOUT .EQ. 1} GO TO 4100

IF (ISTCUT .EQ. 2) GO TO 4200
IF (ISTCUY +EQ. 3) GO TO
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BRANCH TO STORAGE MODE (ISTMOD) —~——<--~e-—omeee--

CCMPUTE AND PRINT ROUTING PARAMETERS ~-----v==-ce-

STRD241
STRD242
STRDZ243
STRD24%
STRDZ245
STRD246
STRD247
STRD248
STRD249
STRD250
STRD251
STRD252
STRDZ253
STRD254%
STRD255
STRD256
STRD257
STRD2S58
STRD259
STRD260
STRD261
STRDZ62
STRD263
STRD264
STRDZ265
STRD266
STRD267
STRND268
STRD269
STRD27D
STRD2T1
STRD272
STRD273
STRI274
STRD275
STRD276
STRD277
STRD278
STRI279
STRD23)
STRD281
STRD282
STRD283
STRD284
STR{235
STRD286
STRD287
STRDZ88
STRI28%
STRD23D
STRD231
STRD292
STRD293
STRD29¢
STRD235
STRD29e
STRD297
STRE238
STRD299
STRD30O



cc IF (ISTCLY .EQ. 4} GO 70
IF {ISTCLT EQ. 5) GG TU 8000
IF (ISTCUT <EQe 61 GO TU 4600
cC IF (ISTCUT .EQ. T) GO TO
cc IF (ISTOLTY LEQ. 8) GO TO
G0 T0 906
¢
Commemwmmreno- CCMPUTE AND PRINT ROUTING PARAMETERS e ———
C
Commmme=— A) FOR ORIFICE OUTLET
c
4100 DT2 = 0.5%D7
00 4150 [(=1,11
DEPTH = CUMDFO(T)
STOR = DUMSTRI(I)
Qout = COADUT%SQRT(64.4*%DEPTH)
C
AQ2CT2{1}) = QOUT*DT2
4150  ATERM(I) = QOUT=DT2 + STOR
WRITE{6+641) DTse [ATERM(I)s [=1,11),

*

641 FORMAT(® *y 20Xy 'THE TWU SETS OF 11 STORAGE PARAMETERS, FOR DT =!

x
*
60 TOo 8000
c
C-—n.—..-—

C
4200 D12
DO 4250

DEPTH
STOR
H
QouT
IF (H JGT,

c
AD2DT2(1)

4250  ATERMI{I)

HRITE(6 €41}

*
GO TQ 8000

[aXaXgl

4600

If (KFLAG .

DSTP =

IF (KFLAG
STORDV
PUMPCV
DVR

h uwn

IF (DVR LT,

WRITE(6 4646)

646 FORAAT(Y

(AD20T2(1)y I=1,11)

SEC+y ARE ',
11F10.0¢ /4 * ¢

fe ¥ 0,
11X,

11Xy, *ATERM.. ',
.AUZDTZOI.' llFI0.0)

8) FOR WEIR QUTLET

CUMDEP (I} ’

DUMSTIR(I)

CEPTH ~ WEIRHT

0.0

0.0) QUUT = WEIRL*3,33%H*SQRT {H)

QCUT*%DT2

QOUT*DT2 + STOR

DT, (ATERM(I},
(A020T2(1),

nop

I=1411),
I=1s111}

CHECK BUFFER VOLUME FOR PUMPED OUTFLOW

DSTRT = CSTART
CALL INTERP(DUMDEPs DUNMSTR,

11, DSTRT, STORHI, KFLAG)

NE. 0) GO 70 901

DSTCP
CALL INTERP{DUMDEP, DUMSTR,

11, DSTP, STORLO, KFLAG)
NE., O0) GO TO 901

STCRHI - STCRLO

QPUMP¥DT

STORDV/PUMPDY

1.0} GO TO 4650

DVR

20Xy 'STURAGE BETWECN PUMP START AND STUP L EVFLS
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STRD301.
STRD302
STRD3D3
STRD304
STRD3J5
STRD 306
STRD30Q7
STRD308
STRD309
STRD31D
STRD311
STRD312
STRD313
STRD314
STRD315
STRD31s
STRD317
STRD318
STRD319
STRD320
STRD321
STRD322
STRD323
STRI324
STRD325
STRD326
STR3327
STRD328
STRD329
STRD330
STRD331}
STRD332
STRD333
STRD334
STRD335
STRD33s6
STRD337
STRD338
STRJ339
STRD340
STRD341
STRD 342
STRD343
STRD344
STRD345
STRD34s
STRD347
STRD348
STRD349
STRD35C
STRD351
STRD352
STRD353
STRD3S54%
STRD355
STRD356
STRI357
STRD3S58
STRD359
STRD360



* Fl2.2y * TIMES (QPUMP%DT)*) STRD361

60 TO E&0CQ STRD362

C STRD363
4650 WRITE(6+647) STORHI, STORLD, STORDV, PUMPDV STRD364
64T FORMAT('0®,20X, *AT LEVEL DSTART, STORAGE =ty FLlODy!' CULFTY4/,STRD36S

* ¢ ',20X, AT LEVEL DSTOP, STORAGE =0, Fl0.0y"' CU.FT?',/,S5TRD3%S

* ¢ ¢,20Xy *DIFFERENCE = BUFFER STURAGE =%, F10.09' CUFT*,/,STRD367

* *0%,16Xe *CF. VOLUME PUMPED / TIME-STEP =%y F10.0,' CU.FT',/,STRD368

* 10',10Xe A RELIABLE MODEL REQUIRES THE VOLUME PUMPED / TIME-',STRD369

* 'STEP TC BE LESS THAN THE BUFFER STORAGEY, /4 STRD3TO

* ' ', 10Xy *THEREFORE ONE OF THE FOLLOWING AMENDMENTS SHOULD ', STRD3TI

* SPRCEBABLY BE MADE TGO THE INPUT DATA -'y /9y STRD3712

* ¢ ",15Xy *A) REDUCE QPUMP RATE®'y /. STRD373

* Yt 15Xy PBE ReUUCE DSTLY wivibiy o STRDATS

* v 9,15Xys 'C) INCREASE DSTARY LEVEL's /» STRD375

%* t 15Xy D) INCREASE RESEKVOIR PLAN AREAS'y, /, STRD376

* Y00, 2Xy SkEdk FOR THE ABJVE REASUNS, THE FULLUWING OUTPUT®*,STRD377

* * IS NOT NECESSARILY RELIABLE®") STRD378

GO 1O B0OCO STRD379

C STRD3BC
Come ——— READ RESERVOIR INITIAL CONDITIONS ~=ce—cccecmcccccana STRD381
C STRD382
c STORO = STORAGE (CU.FT.) AT T =0 STRD383
c QCUTO = OUTFLOW RATE (CFS) AT T =0 STRD384
8000 READ(5,+551) STURO, QOUTO STRD385
551 FURMAT(2F10.2) STRD336

c STRD387
C READ STORAGE UNIT UNIT COSTS wreeccccccerccmcmeec e STRD38S8
C STRD389
READ(5,561) CPCUYD STRD390

S61 FORMAT(F10.2) STRD391
WRITE(G6,661) CPCUYD STRD 392

661 FURMAT(* 'y 20Xy 'ASSUMED UNIT COST (EXCAVATION, LINING,y ETC.) =*34STRD393

* FS5.2¢ * $/CU.YDW") STRN394

c STKkD395
8888 CONTINUE STRN196
C STRD397
GO0 TU 6999 STRD398

c STRD299
C - ERROR MESSAGES =~ - e e e e e n.. .- STRD400
c STRD4J1
901 IF (KFLAG .EQ. 10} 6O TO 902 STRD&402
WRITE{64£€51) STRD403

691 FORMAT{'O %%x TERMINATE -~ INPUY TO INTERP PROCEDURE 1S LESS THAN LSTRD404
*0WEST VALUE ON CURVE (IN SUBRT. STRDAT}?!) STRD40S5

STOP STRD&4J6

c STRD4OT
902 WRITE(€4£52) STRD4OS
692 FOKMAY ('O #*x*x TERMINATE = INPUT TO INTERP PROCEDUPRE IS GREATER THASTRDSIQ
N LARGEST VALUE ON CURVE (IN SUBRT. STRDAT}?') STRD410

stoP STRD411

c STRDG12
903 WRITE{(€4€63) DEPMAXy ADEPTHI(L11) STRD413
693 FORMAY(*OTFE MAX. DEPTHy DEPMAX =1, STRD414

* FT7.,2¢ * ET, 1S OUTSIDE DEPTH PARAMETER RANGE, LARGESY DEPTH PARASTRD4LS
*METER, ADEPTH(LL} =%, F7.2) STRD& 16

SToP STR3417

C STRD418
904 WRITE(E4+694) ISTYYP STRD&419
684 FORMAT(*Q #=%* [STTIYP =7, I3, STRD&20
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% ¢, |S OF A TYPE NOT PRESENTLY MODELED'}
stop
c
905 WRITE(6,€55) ISTFOD
695 FORMAT({*0 **x [STMOD =*, I3,
% ¢y IS OF A TYPE NOT PRESENTLY MODELED')
stoe
¢
906 WRITE(E+6G56) ISTCUT
696 FORMAT ('O *xx [STQUT =°*, I3,
* ‘¢ IS OF A TYPE NOT PRESENTLY MODELED')
sTop
c
907 WRITE(E46G7) ISTINT
697 FORMAT ('O #*%% [STINF =*y I3,

* 'y IS OF A TYPE NOT PRESENTLY MODELED')
STOP
c
c
9999 DT=DT/60.0
RETURN
END
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SUBROUTINE TREAT

COMMON CCNVER oKHOUR ¢+ KMINo Ly KMCD o NFLAG+BIGsHEADLsHEADZ,

LI B B BN BE B K 3R B B N N J

QDESYNCQIF s WAOUCT) o WAIN(T ) 9QQOULT) »QQINCT) s WARMIT) 9+ QQRL y
BOIF e CQRMIT) +BDOU( T oBDIN(T)oBCOUCTI +BLINIT) +BDRL y
SSIF¢SSINIT) SSOUIT)+SCOU(TIo SCIN(T)oSSKM(T),SSRL,COI1F,CORL
ADEPTH(11) ¢ AASURF{11) s ITREAT(T 12 ISTORIPRINT yICOST e HRFDy

MODS 2, ICHEM, JICL2, SCREEN,QQIFMX,DESF,IRANGE KNTOF, TRI BA,SEDA,

SQM. SREFFH,BREFFH,NUNITHy UAREAH yUPRAMA ¢ ICHEMH, HMy VULDAF , ITABLE,

MODCSTyTOTCSTHREC IRC+OVRDAF s TSURFAyOVRSED ¢JNSEDeJMI T} y WTRMTS,
NSCRN+SCRCAP,SUAREA,FAREAB,NMS, AREAMS,VOLCON,VOLSED,ALUMUT,
BDINTCT7) o SSINTUT) s WAINT(T) +BDOUT(T) 4 SSUUT (7)) 9y WADUT(T ) »
WNARMY (T )4 BDRMT (7} SSRMT{ 71 ,CHEMUT(8) 4CL2UT(8),QMOD(20) + WTRMTL,
QQRMT (7} 4QQOUT{(T) s GCRMMX(T) v QQUUMX(T ) 9QQRMMN(T7) ¢ QQUUMN(T)
BCRMT LT ) s BCOUTLT Y RCRMMXITY - DOOUMX(T) (RCREMM(T) sRCOUMNIT ),y
SCRMY LT} 4SCOUTIT) s SCRMMX{T ) o SCOUMXIT) o SCRMMN(T) o SCOUMNL 7D
BORME{T) BCRM(T) ,SCRM(T)

COMMON  /TBLK/DT4NDTKET

COMMON /BLKL/NAME(4,21)

% % M MR RN NEED

%* »

COMMON /STBK/QIN(1503,8B0ODIN(150)sSUSIN(150),COLIN(150),
QINST 4CCUST, QINSTL 4 COUSTL,STORL 4 QOUTO04STOROD ¢
ISPRINyIPOL +DEPMAXCCMAXyDEPTH ¢
ATERM{11),A020T2(11).BDEPTH(11),BSTOR(L1),
DUMSTR(11) DUMDEP (11}
VOLINC(15024 VOLOUT(1L50), STOR,CUMIN,CUMOUT,
SBOD+55S5,SCOL ,B80DOUT,,SUSOUT,COLOUT,
ISTMODISTTYPISTOUT,
QPUMP,DSTART,LSTUP,
DTUN¢STCRMX ¢ DTPUMPDTMURE 9 STURF o APLAN,
CLAND+CSTOR +CPS +CTOTALsCPCUYD,CPACRE,
LPyJP,LPREV,LABEL,DETENT(150),FRAC(150)
DIMEKSION NM({11) +MHOUR{11) ¢MMIN(11)+8DRDC11)+SSRDE11),CORD(1]1),
BDCIF(11)BDCRL{LL),SSCIF(LL1}eSSCRL(LL),COCIF(11),
COCRL{11)+QAV(11)

IF (KDT .GT. 1) GO TO 10
INITIAL [ZE

BIG = 10.0%%}2
CORFT = 0.0
JN¥{(1}
JM(3)

J¥ (4)

Jr(S)

Jr(T)

DU 5 K=1,7
BDINT(K)
SSINT(K)
WALKT(K)
WARMT (K)
BDRMT(K)
SSRMTLK)
BOCGLT(K)
SSUUT(K)
WAOULT(K)

IF {(IRANGE
QUUUNMX(K)
BCOUMX (K]}
SCuUMX(K)
QQREFX (K}

&
>
nohuhn

L T T T I TR

E

o e
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TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
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BCRMMX(K) =
SCRMMX (K=
QQUUT (K]}
BCOUT (K}
SCOUT(K)
QQRMT(K)
BCRMY ¢{K)
SCRMT {K)
QQOUMN(K)= BIC
8COUMN(K)= BIG
SCOUrMIK)= BIG
QURMEN(K)= BIG
BCRMMN (K)= BIG
SCRMMN(K)= BIG
CL2LT(K) = 0.0
CHREMUTI(K)= 0.0
CHEMUT(E)=
cLzL1(s) =
ALUMUTY =
IA=0
KNTCF
SLOAC
TCHENM
CHCUST
8DIFT
SSIFT
WALFT
BDOFT
SSGFY
WAOFTY
BORLT
SSRLT
WARLT
HARST
BORSY
SSRST
COIFT
CCOFT
COINT
CoouTt
CORLTY

® & a & o &
COOCODO0OOD O

0O000O0O O

o

o W lon

COMODOOOODO0ODODOCOO000DO0O00OONOO0
.

®» & ¢ & ® o o s @

*

® ¢ o o 8 4 @

.
COOO0OOLUOO0O0COLOODOO0DOOOOO

[T I O I T T I O TR TR B T

L 4

IF (IRANGE
QQIFrX
BCIF¥X
SCIFNX
CCLEMX
QCUFNMX
BCOFMX
SCOF KX
CCOFMX
QQINMX
BCINMX
SCINMX
CCINNMX
QQRLMX
BCRLMX
SCRLMX
CCRL#MX
ccourx

- 0} GOTO 7

*» m

OCOO0OOODOODODOOOOOODH

COO0OQOCOOO0CO0OQLOOLCOQO0O:

L TR I I T O (O L T O O T T
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TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA
TREA

99

TREALOQO
TREAL1D}
TREALD2
TREALD3
TREA104
TREALIOS
TREA106
TREALO7
TREALO8
TREA109
TREALLQ
TREALLL
TREALLZ
TREALL3
TREALLG
TREALLS
TREALLlG
TREAL1LT
TREALLSB
TREAL119
TREALZO



QQIFMN = BIG TREA>21]
BCIFMN = BIG ' TREALZ2
SCIFMN = BIG TREA123
CCIFMN = BIG TREAL12¢
QQOFMN = BIG TRFAYZ2S
BCUFMN = BIG TREALZH
SCOFMN = BIG TREAY127
CCOFMN = BIG TREA>Z28
QQINMN = BIG TREAL129
BCINMMN = BIG TREA1 30
SCINNN = BIG TREA131
CCINMN = BIG TREA13?2
QQRLMN = BIG TREAL33
BCR{ M\ = aTr TREAL134
SCRLMN = BIG TREAL3S
CCRLHMN = BIG TREAL3S
CCOUMN = BIG TREA137
QQUEIFT = 0.0 TREA138
BCIFY = 0.0 TREA139
SCIFYT = 0.0 TREAYr4D
CCIFT = 0.0 TREAl 4!
QQUFT = 0.0 TREALl4?Z
BCOFT = 0.0 TREAL43
SCOFT = 0.0 TREA> 44
CCOFT =-0.0 TREAL4S
QQINT = 0.0 TREAYGS
BCINT = ¢.0 TREAL47
SCINY = 0.0 TREA148
CCINT = 0.0 TREA149
QAQRLT = 0.0 TREALSD
BCRLY = 0.0 TREA1S1
SCRLTY = 0.0 TREALS2
CCRLTY = 0.0 TREALS3
CCautT = 0.0 TREALSS
TREALSS

7 RL = NT -1 TREA15%6
ND = RL/10.0 TREAL57
NM{1) = 1 TREAL1S8

DO 8 M=2,11 TREAL159
MM =M -1 TREAL16D

8 NM{M)} = NOD®EMM + 1 TREALGL
L] =1 TREALGZ

IF (IPRINY .EQ. 0) GO TO 10 TREAL163
WRITE (6,4457) TREAL164
IF (ITREAT(4) .€Q. 43 .AHD. IPRINT .EQ. 2) WRITE{6+458) TREA165
WRITE (64459) (NAME(1,42)s I=ly4)s (NAME(I,J4), I=1,41, TREAL 66
* (NAME(IJT)y 1=144) TYREALG7
457 FORMAT(*1PERFORMANCE PER TIME SYEP', /, TREALGLR
* *0%,10X, *NOTE: NO BOD OR S5 ARE REMOVED IN LEVELS 2., TREA169
* * S5y L 69 REGARCLESS UF THE OPTIONS SELECYEC'y /4 * 'y 17XsTREA1TO
* YAG SS REMGVALS IN LEVEL 7 (CHLORINE CONTACT TANK)}S, /, TREALTL
* t v, 17Xe CLEVEL 1 & 5 REMUVALS (AT BAR RACKS AND ¢, TREALTZ
»* CEFFLUENT SCREENS) ARE REPORTED IN SUMMARY ONLY'Y) TREA173
458 FORMAT(* ¢, 17X, "#x%x&r IN HIGH RATE FILTER REMOVALS INDICATES', TYREAlT4
* * MATERIAL IN FILTELR BEQG'} TREALTS
459 FORMAT(*O TIME's 16X, 'INFLUWS!'y 17Xy 4AG, 3X, 4A&y, SX, 4A&4, TREALTL
* 13Xy TCUTFLUWS 'y /o TREALT??
*® 10Ky t e e e Yy 44Xy TREALT78B
* I(! mmmmemmr e 1)y Imemm o e e e e *y TREALTY
* Yoty [ ' 4y 11X 'WATER B30D SS COLIFURMS®', 4X, TREAL18D
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* 2(* TYOTAL 800D §sS*),y, * TOTVAL B0OD COULIFORMS?Y, TREALlB1
* ¢ TOTAL BOD SS CCLIFORMS*) TREA182
IF (IPRINTY .EQ. 1) WRITE(64460) TREAL183
460 FORMAT(* HR:=MIN CF L8 L8 MPN®, 4X, TREA184
» 2(* CF L8 tesi, ¢ CF L8 MPN?Y, TREAL1BS
* e CF L8 L8 MPN®y /7) TREALB6
IF (IPRINT .EQ. 2) WRITE(64461) TREA187
461 FORMAT(* BR:MIN CFS MG/L MG/L MPN/100ML*, 4X, TREA188
x 2(° CFS MG/L ¥G/L*)y * CFS MG/L MPN/100ML*, TREA189
% ¢ CFS MG/L MG/L MPN/L00ML*) TREALSD
TREA1G1

COMPUTE CLOCK TIME TREAL132

TREAL193

10 Kedliv = KMIN + DT TREA194
20 IF (KMIN .LT. 60} GO TO 30 TREA195
KMIN = KMIN - 60 TREAL 96
KHOUR = KHOUR + 1 TREAL197

IF (KHCUR .GT. 23) KFOUR = KHOUR - 24 TREA198
GO TU 2¢C TREA199
30 CONTINUE TREA200
TREA201

QC.. = WATER FLOWRATE (CFS) TREA202

8C.. = BOD FLOWRATE (LB/DT)} TREA203

S$S.. = S§S FLUWRATE (LB/DT) TREA2D4

Co.. = COLIFORM FLOW RATE (MPN/DT) TREA205

HA.. = WATER QUANTITY (CU.FT) TREA206

BC.. = BOD CONCENTRATION (MG/L) TREA2)7

SCee = §S CONCENTRATION (MG/L) TREAZ08

CC.. = CULIFORMS CUNCENTRATION (MPN/1OOML) TREA209

TREAZ1D

oo IF = INFLOW (TO WHOLE MODEL, INCL OVERFLIW) TREA211

¢« OF = OVERFLOW 4 TREAZLZ

e« IN = INFLOW (BY LEVEL) TREA213

e o RM = REMUVAL (BY LEVEL) FROM EFFLUENT (OJTFLITREAZ14

. 0U = QUTFLOW (BY LEVEL) TREA215

e oRL = RELEASE (OUTFLOW FROM WHOLE MODEL, INCL OVETREA216

TREAZ21T

««RS = REMOVAL BY SCREENS (SUBTOTALS FOR MODE 33 DTREAZLB

««RD = REDUCY ION (PERCENTy OF A QUANTITY]) TREA219

TREA22D

eeeel = TOTAL (CUMULATIVE)} TREA221

esee TT = UVERALL TOTAL (FOR ALL LEVELS) TREA222

eeeoRF = REMOVAL FRACTION TREA223

TREA224

seeoMX = MAXIMUM { THROUGHOUT STORM) TREA225

eseoMN = MINIMUM (THROUGHDUT STORM) TREA226

TREA227

NOTE: INPUT TO TREATMENT IS INPUT TO LEVEL 1 TREA228

TREA229

MG/L = 16050%(1L.B/CU.FT.) TREA23D

TREAZ231

QDESYN = DESIGN THRUUGH FLOWRAYE FUR WHOLE TREATMENTTREAZ32

TREA233

CCMPUTE CVERFLOW TREAZ234

TREA235

QQGF = 0.0 TREA236
BDOF = 0.0 TREA237
SSOF = C.0 TREA238
CGOF = 0.0 TREAZ39
WAOF = 0.0 TREA240
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c

35

39

40

50

BCOF = 0.0

SCOF = 0.0

CCOF = C.0
IF (ITREAT(3) .EQ. 35) GC
FLOW FIRST TH

IF(ISTOR.NEL02)GU TO 40
QINIKDT)Y = QQIF
BODIN(KDT) = BDIF
SUSIN(KDT) = SSIF
COLINIKOT) = COIF

TO (404 35)¢ ISTUR
ROUGH ASSOCIATED STORAGE

TREAZ24L
TREA242
TREAZS3
TREA244
TREAZ245
TREA246
TREA24T
TREA248
TREA249
TREA250
TREAZ251

ABOVE MAY NEED TO BE REDUCED BY NU-FLOUD FLIW SPLITTTREA252

TO PREVENT FL
IF (DEPTH oLT. LEPHAXR) GC

O0DING IN STORAGE
10 39

If (QQIF J.LE. 0.0) GG TO 39

FR2ST = COMAX/CQIF
QIN(KOT) = FR2ST*QQIF
BOODINCKDT) = FR2ST*BDIF
SUSINIKDT) = FR2ST=%SSIF
COLIN(KDT) = FR2ST%xCUIF

QQOF = (1.0-FR2ST)*CQIF
BDOF = (1.0-FRZ2ST)*BDIF
SSOF = {1.0-FR25TI*SSIF
CUOF = (1.0-FR2ST)*COIF
QINSTY = QIMKOTI

CALL SYRAGE

QAIF = COUST
8DIF = BCOCUT
SSIF = SusouT
COIF = CCLOUT

NO FLOW THROUGH ASSOCIATED STORAGE
IF (QQIF .GT. 0.0} GO TO 50

WAIF
BCIF
SCIF
COIF =
CCIF
QQIN(1
WAIN(L
BDIN(1
CUIN
SSIN(L
BCIN(1
SCIML
CCIN
GO TO 80
QQIN(1) = QDESYN

C.0

[ ]

o

¢« OO
o o
o

L)

OCO0OoCcO0OOOO ©

¢ o

000 ©O0o0o

Howr oo || oo
OH NHWOIHNW WO

IF (QUIF .LT. QDESYN) QQIN(1) = QQIF

QUOFR = CCIF -~ CQIN(1)
QQuUF = CCGF + CQOFR
OFACT = CQUFR/QQIF
ASSUMES BCD,
BOUF = CFACT*BDIF + BOUF
SSOF = CFACT=*SSIF + SSOF
COOF = CFACT*CUIF + CUOLF
WAOF = QQOF=#DT#60.0
WAGFT = WAOFT + WAQF
WALF = CQIF*DT*60.0

SS & COLIFORMS ARE THOROUGHLY MIXED QN
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TREA253
TREA254
TREA255
TREAZ256
TREA257
TREA258
TREA259
TREA260
TREA261
TREA262
TREA263
TREA264
TREAZ265
TREA266
TREA267
TREAZ268
TREA269
TREA270
TREA2T1
TREA2T2
TREA2T73
TREA2T4
TREA2T7S
TREA2T6
TREA2T77?
TREA278B
TREA2T9
TREA28D
TREAZ281
TREA282
TREAZ283
TREAZ234
TREAZ85
TREA286
TREA287
TREAZ288
TREA289
TREA23D
TREA291
TREA292
TRFEAZ233
TREA294
TREAZ295
TREA296
TREA297
TREA238
FTREA299G
TREA300



B8CIF = 16050.0%80IF/WAIF

SCIF = 16050.0*SSIF/WAIF

CCIF = COIF/{HAIF*28.32410.0)
IF (CCOF LY. 0.0C1) GC TO 69

BCOF = 16050.0*BDOF/WAQF

SCOF =2 16050.0%SSOF/WAUF

CCuF = COGF/ (WAOF*28.32%10.0}
KNTOF = KNTOF + 1

60 Y0 7C

60 BCOF = 0.0
SCOF = 0.0
CCOF = 0.0

70 BDOFT = BDOFT + BODOF
SSUFT = SSCFT + SSUF
COOFT = CCOFT + (OOF
BDIFT = BDIFT + BOIF
SSIFT = SSIFT + $SIF
WAIFT = WAIFT + WAIF
COIFY = COIFT + CUIF
BDIN(1) = (1.0-CFACT)*BCIF
SSIN{1) = (1.0-0OFACT)*SSIF
COIN = (1.0-0FACT)*CCGIF
CGINT = CGINT ¢ CUIN
WAIN{L1) = QQIMNM1)%DT#60.0
BCINI1) = BCIF
SCIN(1) = SCIF
CCIN = CCIF

80 IF (IRANGE .EQ. O0) GO TOU 1000
IF (QUIF .CT. QQIFMX) QQIFMX = QQIF
IF (QCCF «GT. QCOFMX) QQUFMX = QQOF

IF (QQIN(L} «GYe GQINMX) QQINMK = QQIN{(l} ~

If (BCIF «GT. BCIFMX) BCIFMX = BCIF
IF {(8COF .GT. BCOFMX) BCUFMX = BCOF

If (BCIN(1l) .GY. BCINMX}) BCINMX = BCIN(1}

IF (SCIF .GT. SCIFMX)} SCIFMX = SCIF
IF (SCCF .GV SCOFMX) SCOFMX = SCOF

IF (SCIN(1l) .6T. SCINMX) SCINMX = SCIN(1)

IF (CCIF .GT. CCEFMX) CCIFMX = CCIF
IF (CCCF €T+ CCOEMX) CCCFFX = CCOF
IF (CCIN GT. CLTINMX) CCINMX = CCIN
IF (QQIF «LT. CCIFMN) QQIFMN = QQIF
IF (QQGF LT. CCOFMN) QQOFMN = QQOF

If (QQIN(1) JLT. QQINMN} QQINMM = QRIN(1}

IF (BCIF LT« BCIFMN) BCIFMN = BCIF
I (BCOF .LT. BCOFMN) BCOFMN = BCOF

I¥ (BCINL) LY. BCINMNI OBCINMN = BCIN(Y}

IF (SCIF JLTe SCIFMN) SCIFMN
If (SCCF LT, SCUFMN} SCOFMN

SCiF
SCUF

IF (SCIN(1) LY. SCINMN} SCINMN = SCIN(L}

If (CCIF «LT. CCIFMN) CCIFMN = CCIF
IF (CCCF .LT. CCUFMN} CCOFMN = CCUOF
¥ (CCIN LT. CCINMN) CCINMN = CCIN

QRIFT = QQIFT + QQIF

QCOFY = CQQOFY + QQOF

QRINY = QQINT + QQIN(YL)

BCIFT = BCIFT + BCIF

BCUOFY = BCOFT + BCUF

BCINT = BCINT + BCIN(1)
~ SCIFT = SCIFT + SCIF
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TREA3Q1
TREA302
TREA303
TREA304
TREA305
TREA3Q6
TREA3OT
TREA3Q8
TREA309
TREA31D
TREA311
TREA312
TREA3]13
TREA3L4
TREA3LS
TREA3 16
TREA31L7
TREA318
TREA3L9D
TREA320
TREA321
TREA322
TREA323
TREA324
TREA32S
TREAZ26
TREA327
TREA328
TREA329
TREA33D
TREA33]
TREA332
TREA333
TREA334
TREA33S
TREA336
TREA337
TREA333
TREA33G
TREA34D
TREA34]
TREA342
TREA343
TREA3G44
TREA34S
TREA346
TREA347
TREA348
TREA349
TREA35)
TREA3S51
TREA352
TREAASS
TREA3S4
TREA3S55
TREA3S56
TREA3S57
TREAZ5R
FREA359
TRCA36D



SCOF ‘ TREA361

SCOFT = SCOFT +

SCINT = SCINT + SCIN(1) TREA362

CCIFT = CCIFT ¢ CCIF TREA363

CCUFT = CCCFT + CCOF TREA364

CCINT = CCINT + CCIN TREA365

c TREA366
IF({I1STORGNE.02)GO YO 1000 TREA367

IF {QOUST .EQ. 0.0) GO TO 9998 TREA368

c START REMOVALS. IN CASCADING LEVELS ===me-cee-ecean TREA369
c TREA370
L LEVEL 1 BRANCH (FOR TREATMENT BY BAR RACKS) TREA371
C TREA3T2
1000 IF{QQIF.LE.0.0) GO TO 9998 TREA373
V.= [TREAT(1} = 10 TREA3T74

L=1 TREA3 TS
BOINT(1) = BDINT(1} + BDIN(I) TREA376
SSINT(1) = SSINT(1) + SSIN(1} TREA3TT
HAINT(1) = WAINT(1) + WAIN(1) TREA378

GO TU (11€Cs12CC)y K TREA3T9

c TREA380
c 11} FOR NO BAR RACKS TREA3 8L
o TREA382
1100 CALL BYPASS TREA383
GU TO 19€0 TREA384

c TREA385
(o 12) FOR BAR RACKS TREA386
c TREA387
1200 WARM(1) = 6.0%QQIN(1)*0.646*DT/1440,0 TREA38S
QQRM(1} = WARM{1)/(DT*60.0) TREA389

c SCREENINGS (85% MOISTURE) AT 6 CU.FT/MGs & 50 LB/CTREA390
SSRM(1) = WARM{1)%50.0%0.15 TREA391

BDRM{1) = 0.05%SSRM(1) TREA392

QQCU(1) = CQIN(1) - QORM{1) TREA393

WAUU(1) = WAIA(1) = WARM(1) TREA394

BDGU(1} = BCIN(1) - BDRM(1) TREA395

SSOUC1) = SSIN(1).- SSRM(1) TREA396

c TREA39T
1220 IF (QCCU(1) .EQ. 0.0) GO TO 1230 TREA398
BCOU(1) = BDOU(1)*CCNVER/QCOU(1) TREA399

SCOU{1) = SSOLL1)*CCNVER/QQCULL) TREA4DD

GO TO 1240 TREA4OL

1230 BCUU(1) = 0.0 TREA4O2
SCQUL1) = 0.0 TREA403

1240 IF (GQRM(1) .EQ. 0.0) GO TO 1250 TREA4QG
BCRM(1) = BDRM(1)*CCNVER/QQRH(1) TREA405

SCRM{1) = SSRM(1)*CCNVER/QURM{1} TREA4D6

G0 10 1900 TREA4OT

1250 BCRM(1) = 0.0 TREA4OB
SCRM(1) = 0.0 TREA409

c TREA4LD
1900 CALL TRLIAK TREA&LL
o TREA4L2
Cmmmmm e LEVEL 2 BRANCH (FOR INLET PUMPING) TREA413
c TREA4L4
2000 K = ITREAT(2) - 20 TREA4L5
L =2 TREA4LG
BDINT(2} = BDINT(2) + BDIN(2) TREA4LT
SSINT(2} = SSINT(2) + SSIN(2) TREA418
WAINT(2) = WAINT(2) + WAIN(2) TREA4L9

GU TO (21C0+2200)s K TREA420

156



C TREA421]
' 21) FOR GRAVITY INLET (NO PUMPINGy = BYPASS) TREA&2?2
C TREAG423
2100 CALL BYPASS TREAG24
GO TO 29CO TREA425

c TREAG425
' 22) FOR INLET PUMPING (STATION) TREA427
C TREA428
2200 CALL BYPASS TREA429
c TREAG3D
2900 CALL TRLIMNK TREAG3]
c TREA432
Cmem—mm———— LEVEL 3 BRANCH (FDR PRIMARY TREATMENT) TREA433
C TREA434
3000 K = ITREAT(3) - 30 TREAG43S
’ L =3 ) TREA&436
BDINT(3) = BDINT(3) + BDIN(3} TREA&43T
SSINT(3) = SSINT(3} ¢ SSIN(3} TREA43H
WAINT(3) = WAINT(3) + WAIN(3) TREA439

GO0 TO (3100¢3200+34009340C¢350C)y K TREAGS)D

C TREA44)
C 31) FOR NO PRIMARY TREATMENT (BYPASS) TREA442
¢ TREA443
3100 CALL BYPASS TREAGS44
GO0 TO 390C TREA44S

c TREAG4E
C 32) € 33) FOR DISSOLVED AIR FLOATATION TREAGGT
C (WITH OR WITHOUT CHEMICALS) TREAG&GS
c . TREAG49
C SELECT CONTINUATION THRU PROGRAN DEPENDING ON USE DOR NON-USE OF TREA&4S5D
C CHEMICAL CCAGULANTS - TREA&S]
3200 OVFRA = QQIN(3)*1000000,0%(1.040,01%RECIRC)/(1.54T7=1SJRFA) TREAGS2
c OVFRA OVERFLOW RATE, GPD/SF TREA4S3
C TREALSS
C *%* COMPUTE REMOVALS IN FLOTAYION CHAMBER ASSUMING NO FLOC. CHEMICALS TREA455
C TREA455
IF (GVFRA LT. 1000.0) OVFRA = 1000.0 TYREA4ST
BREFF = 0459 + 0.,05%BCIN(3)/100.0 = 0.36%x(0OVFRA-1000.01/7000.D TREA458B

SREFF = 0,656 + 0.06*SCIN{3)/190.0 - 0.40%(0VFRA-1000.0}/7000.0TREASLSI

IF (ICHEM .NE. 1) GO TO 3205 TREA460

c TREA46])
€ ®¥% COMPUTE REMCVALS IN FLOTATION CHAMBER ASSUMING FLUOC CHEMICALS ARE TREA462
C TREA463
BREFF = BREFF + 0,02 TREA4b4

SREFF = SREFF + (20000.0-0VFRA)/100000.0 TREA46S5
CHEMU=QQIN(3}2DT*60,0%7,48%100,0/1000000. TREAZ66
CHEMUT(3) = CHEMUT(3) + CHEMU TREAGHT

3208 IF (ICL2 JNE. 1) GO TO 3210 TREA%63
BREFF = BREFF + 0.15 TREAGHS

C ADDED CL2 REDUCES BOD & COLIFORMS BUY DOES NOT AFFECTREA4TO
IF (BCIN(3) +GT, 130.0) CL2U = QQIN(3)%15,0%*8,34%DT/ FTREA4TL

% (1.5647%60.0%24.0) TREAGT?2

IF (BCIN(3) JLE. 130.0) CL2U = QQIN{(3}%10D.0%8.,34%DT/ TREA4T3

* (le547%60,0%24.0) TRFA4T4
CL2UT(3) = CL2UT(3) + CL2V TREA4T5

CALL KILL(VCLDAF,SCIF,SCIN(3),QQIN(3),CCIN,CCOY) TREA4T6

3210 CONTINLE TREAGTT
IF (BREFF .GE. 0.60} BREFF = 0.60 TREA4T7B

IF (BREFF .LE. C.18) BREFF = 0.18 TREA4T9

IF (SREFF +GE. 0.82} SREFF = 0.82 TREA&80
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IF (SREFF LLE. 0.20)

SREFF = 0,20

TREA48]
TREAGB2
TREA433
TREA484
TREA48S
TREA486
TREA48BT
TREA488
TREA489
TREA490
TREA49]
TREA492
TREA493
TREA494
TREA495
TREA496
TREA4QT

TREASQD
TREASI1
TREA5D2
TREAS5D3
TREASO4
TREAS5D5

BDRM(3) = BREFF*8DIN(3)
SSRM{3) = SREFF*SSIN(3)
QQRM{3) = 0.C15*QQIN(3)
C QCRM(3) IS FLOATED SCUM VOLUME
GO TO 3220
c .
3203 QOUS = QQIN(3) - QQRS
OVFRA = QOUS¥1000000.0%{1.0+0.01*RECIRC)/(1.54T*TSJRFA)
- IF (OVFRA LT, 1000.0) QOVFRA = 1000.0
c NC CHEMICALS USED
8D0US = BDIN(3) - BDRS
BCoLs = 0.0
IF (GOLS «GT. G.0) BCOUS = BDOUS*CONVER/QOUS
SSGUS = SSIN(3) - SSRS
; SCCUS = 0.0
-IF (QOUS .GT. 0.0) SCOUS = SSOUS*CONVER/QUUS
SREFF = 0,528 - 0.486*(0VFRA-1000.0}/7000.0 + 0.06*SCOUS/190.0TREA43IB
BREFF = 0,475 + 0.05%¥BCOUS/100.0 - 0,405*%(OVFRA-1000.0})/7000,0TREALIT
IF (ICHEM .NE. 1) GO TO 3215
c CHEMICALS USED
SREFF = SREFF + 1,37*(20000.0-0VFRA)/100000.0
BREFF = BREFF ¢ 1.30%0,02
CHEMU = QOUS*DT*60.0%T.48*100.0/1000000.0
c
c CHEMU IS CHEMICALS USED PER TIMESTEP BASED ON USE AT 12 MG/L

c

3215 IF {ICL2 .NE. 1)

3219

3220

CHENMUT(3)
BREFF =

IF (BCQUS .GT. 130.0}

*

*

IF (8CCUS .LE. 130.0)

= CHEMUT(3) + CHEMY
GO To 3219
BREFF ¢ 0.15*1.30

CL2 REDUCES BOD & COLIFORMS,
CL2U = QOUS*15,0%*8.34*DT/

(1.5647%60.,0%24.0)
CL2U = QOUS*10.0%8.34%DT/

BUT NOT SS

(1.547%60.0%24.0}

CL2LT(31 = CL2UT(3) + CL2V :
CALL KILL(VCLDAFSCIF,SCIN{3),QQIN(3),CCIN,CCOU)

CUNTINALE

IF (8REFF .GT. 0.48)
IF (BREFF .LT. 0.15}
IF (SREFF .G¥e 0.75)
IF {SREFF .LT. 0.15)}

[

BDORM(3)
SSRM(3)
QQR4( 3}
CQou (3}
WAOU(3)
BDOU( 2}
SSGU(3)
WARM( 2)

-IF (QQCu(3)

3230
3240

BCOL(3) =
- SCGU(3}) =
GO TU 324C
8Cou(3t =
SCoutl) =
IF (QQRM(3)
BCRM(3) =
SCRM(3) =

GO0 TO 39¢co

BREFF = (.48
BREFF = 0.15
SREFF = 0.75
SREFF = 0.15

BDRS + BREFF*BDOUS
SSRS + SREFF#3S50US
QORS + QOUS*0.010
QCIN(3) - CQRM(3)}
QQOU(3}*DT#60.0
6DIN(3) - BDRH(3)
SSIN(3} -~ SSRHM(3)
WAIN(3) - hAOL(3}

«EQ. 0.0) GO TO 3230
BDOU(3)1*CCNVER/QQCU(3)
SSOU(3}*CONVER/QQOU( 3]

0.0
0.0
«EQ. 0.0} GO YO 3250
BORM{3)=CCNVER/QQRM{ 3)
SSRM{3)*CINVER/WQQRNM(3]}
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TREASDG
TREASQT
TREAS5D23
TREASD9
TREAS10
TREASL1
TREAS1Z2
TREAS13
TREAS14
TREAS515
TREAS16
TREAS17
TREAS518
TREAS519
TREAS2D
TREASZ21
TREAS22
TREAS23
TREAS24
TREAS25
TREAS26
TREAS 27
TREAS28
TREAS529
TREA530
TREAS31
TREAS32
TREAS33
TREAS34
TREAS35
TREAS36
TREAS3T
TREAS38
TREAS39
TREAS40



3250 BCRMI(3)]) =

SCRM(2) =

60 10 3900
c
c
C

"3400  BORM(3}

o o

33) & 34) FUOR FINE SCREENS

0, 2200%BDIN(3)

SSKM(3) = 0.2700%SSIN(3)
QURM(3} = 0.0C75*QQIN(3)
WARM(3) = QQRM{3)%DT#60.0
WARS = WARM(3)

BORS = BDRM(3)

SSRS = SSRM(3)

QURS = CURM(3)

IF (ITREAT(3) .€Q. 33) GO TO 3440

QQou(31
HAUU(3)
8D0Cu(2)
SsSuu(3}

IF (QQCul3
BCcou(3)
sCout3)

G0 10 3420
3410 B8CUU(3)
SCaU((n

Holbw a4

@

CQIN(3} - QQRM(3)
CCUU(3)%DT*60,0
BDIN(3) - BDRM(3)
SSIN(3) - SSRM(3)

+ECG. C.0) GO TO 3410
BDOU(3)*CCNVER/QQOU(3)
SSOU(3)%=CCNVER/QQGU( 3)

C.0
0.0

VREAS541
FREAS42
TREAS43
TREASG4
TREAS4S
TREAS46
TREAS547
TREAS48
TREA549
TREAS5D
TREASS1
TREASSZ
TREASS53
TREASS4
TREAS555
TREASS6
TREASS5T
TREASS8
TREA559
TREAS6O
TREASSG]
TREAS02
TREAS63
TREAS64
TREAS65

C BCRM(3) ANC SCRM(3) ARE THE CONCENTRATION OF BOD & SS IN THE SCREENINTREASH6

342C IF (QGRMI(3)
BCRM(3) =
SCRM(3) =
60 TO 3440
3430 BCRM(3) =
SCRM(3)}) =
3440 SLOAD =
[
IF(SLGAC .CT
IF (ITREAT(3
HARSTY hA
BDRST

3

[a X Na

3500 CALL SEDIM
3900 CALL TRLIANK

- et el 4w e @ o

2 N ulal «

4000 K <= JTREAT
Lt =4
BOINT(4)
SSINT(4)
WAINT (&)

«EQe 0.0) GO TO 3430
BORM{3)*CCNVER/QQRM(3)
SSRM{3)=*CINVER/QQRM(3)

0.0
0.0
SSIN(3)/(DT*SCREEN)
SLOAD = SULIDS LUADING UN SCREENS (LB/MIN/SQ.FT)
e Osl4) [A=1
) .NE. 33) GO TO 3900
RST + WARS

= BDRST + BDRS
SSRST = SSRST + SSRS
0

35) FOR SEDIAENTATION

LEVEL 4 BRANCH (FOR SECONDARY TREATMENT)
(4) - 40
BOINT(4) + BDIN(4)

SSEINT(e) + SSIN(4)
WAINT(4) + WAIN{%)

GO TO (410C+420C,4300), K

c

c

C

4100 CALL BYPASS
GO T0 49cC0

41) FOR NO SECCNDARY TREATMENT (BYPASS)
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TREA567
TREAS68
TREAS69
TREASTO
TREAST1
TREA572
TREAST3
TREA5T4
TREASTS
TREA576
TREASTT
TREAST8
TREA5T9
TREASRD
TREA581
TREASA2
TREASS3
TREAS84
TREAS85
TREA586
TREASS7
TREASBE
TREAS89
TREA59D
TREA591
TREAS92
TREAS93
TREAS94
TREASYS
TREAS96
TREASIT
TREAS98
TKEAS99
TREA60D



c
C 42) FOR MICROSTRAINERS
c
4200 FA4S = SQRT(400.0/TRIBA)
IF (FFS .GT. 1.0) FMS = 1.0
c
IF (SCIN(4) oLE. 70.0) SCRML = SCIN{4)*SCIN(4)/140.,0
IF (SCIN(4) .GT. T0.0) SCRML = SCIN{(4)} - 35.0
GPMSF = 10000,0%FMS/SCRML
IF (GPMSF .CE. 40.0) GPMSF = 40.0
CFSTR = GPMSF*AREAMS¢NHMS/449.0
IF (CFSTR .GT. QQIN(4}) CFSTR = QQINl4)
CFSOF = QQIN(4) - CFSTR
OQRM(4)= (. 107NMS
QQOU(4)= QQIN(4) - QQRM(4)
WARM(4)= QQRM(4)*DT*60.0
WAUU(4)= QQCU(4)*DT*60.0
CFSTRZ = CFSTR - QQRM{4)
PSSTR = CFSTR2*(SCIN(4)-SCRML)*0,.646%8,35%DT/1440.0
PSSOF = CFSOF*SCIN(4)*0.646%8.35%DT/1440.0
SSOU(4)= PSSTR + PSSOF
SSRE(4)= SSIN(4) - SSOU(4)
SCOU(4)= SSO0U(4)/7(QQUU(41%0.646%8.35%DT/1440.0)
SCRM{4)= SSRM(4)/({0.L0%NMS*0.646%8.35%DT/1440.0)
C
IF (BCIN(4) .GE. 27.0} BCRMI = BCIN(4) - 10.0
IF (BCIN(4) oLTe 27.0) BCRML = BCIN(4)*17.0/27.0
PBDTR = CFSTR2*(BCIN(4)-BCRML)*0.,646%8.35%DT/1440.90
PBOUF = CFSCF+BLIN{4)%0,646%x8.35%DT/1440.0
BOUU(4)= PBDVTR + PBECCF
BORM{4)= BDIN{4) - BDUU(4)}
BCOU(4}= BDOUL4)/(QQCU(4)*0.646%8,.35%DT/1440.0)
BCRM{4 )= BORM(4)}/ {0, L0¥NMS*0.646%8.35%¥DT/1440.0)
GO TO 4900
C
c 43) FOR HIGH RATE FILTERS
c
4300 CALL HIGHRF
c
4900 CALL TRLIMK
c
Commrmomm LEVEL 5 BRANCH FOR EFFLUENT SCREENS
c
5000 K = ITREAT(5) - 50
L=5
BDINT{(5) = BDINT(5) + BDIN(S5)
SSINT(5) = SSINT(S) + SSIN(S5})
WAINT(S) = WAINT(S5) + WAIN(S5)

GO TO (Z1CCs52CC): K

C
c 51) FOR NO EFFLUENT SCREENS (BYPASS)
c

5100 CALL BYPASS
GO YO £9CC

s ¥ 2 X2Ka Xl

5200 HARM(5) = 0.0CQ000374%4AIN(5)

52) FOR EFFLUENT SCREENS

SCREENINGS VOLUME AT 0.05 CU.FT/M.G.

160

TREA601
TREA6D2
TREAG603
TREA6O4
TREA605
TREA606
TREA6DT
TREAGOS
TREA609
TREAGLD
TREA6L1L
TREA612
TREA61L3
TREA6L4
TREA61S
TREA6L6
TREA617
TREA618
TREA6LY
TREA620
TREA621
TREA622
TREA623
TREA624
TREA625
TREA626
TREAG27
TREAG28
TREA629
TREA630
TREL631
TREA632
TREA633
TREA634
TREAG635
TREA636
TREA637
TREA638
TREA639
TREA640
TREAG64L
TREAG642
TREA6%3
TREAG4S
TREA645
TREA646
TREAG4T
TREA64B
TREA649
TREA65D
TREA651
TREA652
TREA653
TREA654
TREA655
TREAG56
TREA65T
TREAGSS
TREA659
TREA660



LEVEL 6 BRANCH (FUR UUTLET PUMPING)

61) FOR GRAVITY OUTLET (NO PUMPING,

BYPASS)

LEVEL T BRANCH (FOR CHLORINE CONTACT TIME}

SSRM(5) = WARM(51%*50,0%0,15
BDRM(S) = 0.05%SSRM(S)

QCRM(5) = WARN(5)/(DT%60.0)
WAUU(S5) = WAIN(S5) — WARM(S5)
BOQU(S) = BDIN(S5) ~ BCRM(5)
SS0U(5) = SSIN(5) —= SSRM{5)
QQOULS5) = QQIN(S) -~ QQRM{(5)

6220 IF (QQOL(5) .EQ. 0.0} GO TO 5230
BCOU(S) = BDOU(S5)*CCNVER/QQUUI(S5)
SCAU(S) = SSOU(S)*CCNVER/QQOU(S5)

GO TG 5240

5230 BCOU(S5) = 0.0
SE0U(5) = 0.0

5240 IF (ACRM(E) FGC, 0.0} 52 TO 5250
BCRM(5) = BORM{S)*CCNVER/QQRM(5)
SCRM(S5) = SSRM(5)=CCNVER/QQRM(5)

GO TO 59C0
5250 BCRM{(5) = 0.0
SCRM(5) = C.0
C
C
5900 CALL TRLINK
C
C---——.-.-
C

6000 K = ITREAT(6) - 60
L=26
BDINT(€) = BDINT(6) + BOIN(b}
SSINT(€) = SSINT(6) + SSIN{(&)
WAINT(&) = WAINT(6) + WAIN(6)

60 TO (610046200}, K
c
C
C
6100 CALL BYPASS
G0 TD 6900
C
C 62) FOR QUTLET PUMPING (STATION)
C
6200 CALL BYPASS
C
6900 CALL TRLINK
C
[
C

7000 K = ITREAT(T) - 70
L=71
BDINT(7) = BDINT(7) + BDIN(7}
SSINT(7) = SSINT(T) + SSIN(T)
WAINT(T) = WAINTUT) + WAIN(T)

GO TO (71007200}, K
c
¢ T1) FOR NO CONTACT TANK (BYPASS)
C

C

T100 IF (ITREA

T{3) +EQ. 32 .ORe. ITREAT(3)
* ITREAT(3} LEQ. 35) GC 7O 7110

GU Tu 7120

7110 IF (ICL2

7120 IF (SCIF

.6T. 01 GO TO 7150

IF NO CHLGRINATION ELSEWHERE RCDUCE CULIFOIMS BY SS

«EQ. 0.0} 60 70 7130

le61l

.EQ.

33

«0OR.

TREAGL6L
TREA662
TREAG63
TREA66G
TREA6E6S
TREAG6S
TREAG67
TREAG668
TREA669
TREA6TO
TREAGT]
TREAOT?2
TREAGT3
TREAGTS
TREAGTS
TREAGTG
TREABTY?
TREAGTS
TREAGTY
TREAGBD
TREAG68]
TREAS582
TREA6B3
TREAGLBYG
TREAGSS
TREAL8S
TREA6B7
TREALBS
TREAL8Q
TREAG3D
TREA691L
TREASI2
TREA693
TREA6TG
TREAG9S
TREAGL9I6
TREA697
TRFAG98
TREA699
TREATJO0
TREAT70L
TREATD?2
TREAT703
TREAT704
TREATOS
TREATO06
TREATGT
TRECAT708
TREAT09
TREATI1O
TREATL1
TREATL?Z
TREATL3
TREAT1 4
TREATLS
TPEATL6
TRCATL7
TREATLS
TREAT19
TREAT2D



CCOU = CCIN*SCIN(7)/SCIF TREA721

G0 TO 7150 TREAT22

7130 CCoU = CCIN TREAT23
C TREAT24
7150 CALL BYPASS TREAT25
60 7O 7900 TREAT26

L TREAT27
c 72) FOR CHLURINE CONTACT TANK TREAT728
c . TREAT29
7200 CL2CEM = BCIN(T)/10.0 TREAT30
IF (CL2DENM .LT. 6.0) CL2DEM = 6.0 TREAT31

iF (CL2DEM .GT. 25.0) CL2DEM = 25.0 TREA732
PCL2DM = CL2DEM*QQIN(7)%0.646%B.35 TREAT33

CL2UC = PCLZUASGT/1445.C TREAT34
CL2UTL7) = CL2UT{T) + CL2UC TREAT35

c TREAT736
BCREDU = 2.0*CL2DEN TREAT37?

IF (BCRECU «GT. BCIN(T)) BCREDU = 0.50%BCIN(T) TREAT738
BCGU(7) = BCINT) -~ BCREDU TREAT739

QURM(T) = 0.0 TREAT4D

QQOU(T) = CQINIT) TREATGY

WARM(T} = 0.0 TREAT42

HAQUCT) = WAIN(T) TREATG3

SSQU{T) = SSIN(T) TREAT4%

SSRM(7) = 0.0 TREAT4S

SCOULTY = SCINLT) TREAT46

SCRM(T} = 0.0 TREA747

BOCUCT) = WAOU(TI*BCOUIT) /1605040 TREA748

BDRM(T) = BDIN(T)} - BDOULT) TREAT49

BCRM(T) = 0.0 TREA75D

(o TREATS1
CALL KILL{VOLCON,SCIF SCIN(T)+QQIN(7),CCIN,CCOU) TREA752

c - TREATS53
7900 CALL TRLIANK TREATS4
c TREAT55
G0 TO 800V TREATS6

9998 QQOU(T)=0.0 TREATS?
SCRMIT1=C.0 - ; TREAT5S
BCRM{T7)=C.0 TREATS9

SCOUL TI=C.0 TREAT6D
BCOY(TY=0,0 TREA761
WAOU(T73=0.0 TREAT62
QQRM(7)1=0.0 TREATS3
WARM(7!=C.0 3 TREATOS

SSQU( 71=C.0 TREAT6S
SSRM{T71=0.0 ~ YREAT66
8DAUITI=0.0 TREATST
BORM{71=C.0 TREA753
CCOU=0.,0 TREATO9
Cremmme e COMBINE LEVEL T OQUTFLOH WITH OVERFLOWs TO COMPJYTE RETREATTO
c TREATTL
8000 - QORL = CCCU(T7) + QQOF TREATT2
BORL = BDOU(T) + BDCOF TREATT3

SSRL = SSQU(T) + SSOF TREATT4

WARL = WAUU{T) + WAGF TREATT7S

CO0U = CCCURDT*60.,0*CQ0U(T)I*28.3%10.0 TREATTE

CORL = CLCU + CQOF TREATT?

IF (QQRL JLE. 0.0) GO 10 8100 TREATTS

BCRL = BCRL*CCNVER/CQRL ] YREATT9

SCRL = SSRL*CLNVER/ QKL TREAT80

l62



c?
8100

8200

8240

[N g}

8300

8400

8500
8600

8700

8800

163

CCRL = CORL/(DT*60.0%QQRL*28,32%10.0} TREAT8)
CHLORINATE OVERFLOA ?? TREA782

60 TO 8200 TREA783
BCRL = Q.0 TREATES
SCRL = 0.0 TREA785
CCRL = 0.0 TREAT786
TREATBT

WARLT = WARLT + WARL TREAT8S
BDRLT = BLRLT + BDRL TREAT789
SSRLT = SSRLT # SSRL TREATS0
CORLY = CCRLT + CORL TREAT91
TREAT92

CORM = COIF - CORL TREAT33
CORMY = (ORNT + LUl TRLAT94
CO0UY = COOUT + CCLU TYREAT9S
CCCUT = CCLUT + CCau TREATS6
1F (IRANGE .EQe O} GO TO 8300 TREATI9T
If (QQRL +GT. QUQRLMX) QQRLMX = QQRL TREA733
IF (BCRL ,GT. BCRLMX) BCRLMX = BCRL TREATQQ
IF (SCRL .GT. SCRLMX) SCRLMX = SCRL TREA80D
IF (CCRL +GT. CCRLMX) CCRLMX = CCRL TREAS801
IF (QQRL +LT7. QQRLMN) QQRLMAN = QQRL TREABQDZ
IF (BCRL .LT. BCRLMN)} BCRLMN = BCRL TREA803
IF (SCRL .LT. SCRLMN} SCRLMN = SCRL TREABO4
IF (CCRL .LT. CCRLMN} CCRLMN = CCRL TREABQS
IF (CCCU .GT. CCOUMX) CCOUMX = CCOU TREABOG
IF (CCCU .LT. CCUUMN) CCCUuMhN = CCOU TREABQT
QQRLY = QQRLT + QQRL TREAB08
BCRLT = BCRLT + BCRL TREAB09
SCRLT = SCRLT + SCRL TREAB1O
CCRLT = CCRLT + CCRL TREAB1L
TREABL?Z

COMPUTE POLLUTION REDUCTION AT 11 SELECZYED TIMESTEPSTREAR13

TREABL1 G

IF (KDY JEC. NMI{M}) GO TO 8400 TREARLS
GO TO sS000 TREABLG
MHOUR({¥) = KHOUR TREA817
MMIN(M) = KMIN TREARB 1S
WATER TREAB19

QAV(V) = 0.5%(QQI F+QQRL) TREAB20
8CD TREAB2L

BOCIF{(M) = BCIF TREAB22
BDCRL (M) = BCRL TREAB23
IF (BDIF . LE« 0.0) GO TO 8500 TREAR24
BORD(M)} = 100.0%{(BDIF - BDRL}/BDIF TREAB25
GO 70O 8600 TREAB26
BORC(M) = 0,0 TREAB27
suspe, SOLIDS TREAB28

SSCIF(NM} = SCIF TREAB23
SSCRL(M) = SCRL TREAB30
IF {(SSIF .LE. 0.0} GO TO 8700 TREA83L
SSRD(MY = 100.0%(SSIF — SSRL}I/SSIF TREAR3?
GO TJ 8800 TREAB33
SSRD(¥Y = 0.0 TREAB34
CLLIFURMS TREAB35

COCIF(NM) = CCIF TREAB36
COCRL{M) = CCRL TREAE37
IF {(COIF (LE. 0.0} GO T0O 8900 TREAR 38
CURD (M) = 100.0*(COIF-CORL)/COLF TREAB39
GO Tu esss TREAB4O



8900 CORD(F) = 0,0 TREAB4L
8999 IF (M LLT. 11) M =M +1 TREAB42
C TREAB43
Crmmmmerence- PRINT SCLUTION FOR THIS TIME-STEP =  emcvccwccas TREARG4G
C TREAB4S
9000 IF (IPRIAT .EQ. O) GC TO 9500 TREAB46
GO TO (910C:9200), IPRINT TREA84T

C TREA343
C A) ON A QUANTITY BASIS (IPRINT = 1) TREAB49
C TREAB50
9100 WRITE(6+691) KFOURKMIN,WAIF,BDIF,5S1F, TREABS]
* COIFWAQU{3),B8D0OU(3),S550U(3}, TREARS?

* HAQU(4) +BDOUL4} +SSOU(4) TREABS53

* WASULT)» B3OU(T),CO0U, TREABS4

* HARL +BDRL s SSRL ,CURL ¢ TREABSS

* WAOF+BDCGF, SSOF,COOF, TREAB5H

* HARM(3) ,BDRM(3},SSRM(3}, TREABST

* WARM(4) +BDRMI4) s SSRM(4 )y TREABS5S

%* WARM(7) 4 BORM{7) ,CORM TREA859

691 FORMAT(®0%y 12y 2%, I2: * ARR'y FTe0y 2F6.1ly E10.24 * OUTSH, TREABG)
* 2(FT+0y 2F6e4l)y FT.0, F6.1, E10.2, F7.0, 2F6,1y E10.2+ /4y TREABG6L

- ¢ 0, 5Xy" OVF'y F7.0, 2F6.1y E10.2, * REM', 2(F7.0, 2F6.1)+TREABSH2

* FT7.09 F&.1y EL1C.2) TREABG3

GO TO 9%CO TREABSG

C TREAB6S
C B) ON A CONCENTRATION BASIS (IPRINT = 2) TREABGS
C TREABGT
9200 WRITE(61692) KHOUR+KMINSQQIF ¢BCIFSCIFsCCIF, TREASAKSB
% QCOU(3) ,BCOU( 3),5C0U(3)}, TREABLD

* QQUU(4) yBCOUL4) ySCUU(4) TREA8TO

* QAOUC 71 ,B8COU( T CCOY, TREASTL

* QQRL,BCRL,SCRL,CCRL, TREABT2

* QQOF +BCCF,SCOFCCCF, TREART73

* QQRM{3}) ,BCRM( 3),SCRM(3}, TREABT7G

* QQRM{4) ¢ BCRM(4) ySCRM(4&) TREABTS

* QQRMIUT) +BCRM(T) TREABT6

692 FORMAT(®O", 12, *:*, 12, ' ARR', FT.2y 2F6.0s E10.2y * TIT*, TREABTT
* 2(F 742y 2F6.0) s FT.2¢ F6.09 E10.2¢y F7ua2y 2F6.09s E13.2y¢ /s TREASTS

* $ 0y, 5X¢" OVF'y FTe2y 2F6.0y E1042¢ ' REM*', 2(FT7.2y 2F6.0),TREABTI

* Fl.2y F6.0} TREABSD
9500 CONTINUE TREAS881
1A=0 TREABS2

IF (KDT .LT. NDT} GO TQ 9999 TREAB83

C TREABBG
L ~mewmamne—- SUMMARIZE TRCABS8S
c , TREABB6
IF (KNTOF .LT.1) KNYOF = 10%%}12 TREAB87

KAIFT = WAIFT*7.48/10G6C000.0 TREABSSR

WAUFT = WAGFY*7,48/1000000.0 TREAB89

WARMYT = C.0 TREABSD

BORMIT = 0.0 TREABQL

SSRMIT = 0.0 TREARI2

DU 9600 L=1,17 FTREAB93
WAINT(L) = WAINT(L)*7.,4871000000.0 TRLAEYG

WARMT (L) = WARMT({L)*7.48/1000000.0 TREARIS

WARMTT = WARMTT & WARFT(L) TREAS9S

BDRMTT = BDRMTT + BCRMT (L) TREAB9IT

9600 SSKMTT = SSRMTY + SSRMT(L) TREAB9IS
HARLT = WARLT*7.48/1000000.0 TREAB899

WIRMT1 = WARMT(1)*1000000.,0/7.48 TREA90OQ
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WTRMTS WARMT(S})%*1C00000.0/7.48

= TREA901
WATFRF = 100.0«WARATT/WAIFT TREA9Q2
BOIFRF = 100.C*BDRMTT/BDIFY TREASO3
SSIFRF = 100.0*SSRMTT/SSIFY TREASO4
COIFRF = 100.0*CORMT/COIFT TREAQ0S
WAINRF = 100.0%WARMTT/WAINT (1} TREA9Q6
BDINRF = 100.0%80RMTT/BOINT(L) TREASQ7
SSINRF = 100,0*%SSRMTT/SSINT(1) TREA9DB
COINRF = 100.C*CORMT/COUINT TREASD9
CL2UTT = 0,0 TREAS1D
CHEMTT = 0.0 TREA911
00 3700 L=1.8 TREA9L2
CL2UTT = CL2UTT + CL2UT(L) TREAS13
S7100  CHENRTT = CHEWRT + CHEXUT L) TREASL4
WRITE(6+697) WAIFTBDIFT +SSIFT,COIFT,WADFT 4BDOFT,SSOFT 22 00FT, TREA91S5
* WAINT{1)4+BDINT(1),SSINT(1),COINT, TREAGLG
* WARMTT ¢ BORMTT s SSRMTT yCURMT y WARLT y BDRL T SSRLT+COL T,y TREAGLY
% WARMTCL FoBDRMTO L) o SSRMT (L) o INAME( L1 4J1 )y I=1441}, TREA918
¥ WARMT(3),BORMY(3), SSRMT (3}, (NAME(15J3), I=1,4) TREA%19
697 FORMAT(* 1SUMMARY COF TREATMENT EFFECTIVENESS'y //¢ TREAQ20
* '0'y 20Xy 'TOTALS': 15X, TREA921
* 'FLOHW {M.G.) 8CD (LB} SS (LB} COLIF (MPN)', /,TREA922
* t 'y 22Xe °*INPUTY, 15X, F10.3, 2F12.1s 1lPEl12.2, /, TREA923
x ¢ v, 22Xe 'OVERFLOW (BYPASS) *+0PF10.3,2F12.141PE12.2y /4 TREAG24
* ' 'y 22Xs ‘TREATED'; 13X, OPF10.3, 2F12.1y 1PEL2.2, /, TREA925
* ' 'y 22X, 'REMOVED'y 13Xy OPF10.3, 2F12.1y L1PE12.2: 7/, TREA926
¥ ¢ 'y 22Xy 'RELEASED® 12Xy OPFl0.3y 2F12.1y LPEL1242¢ /7 TREAI27
& fC*y 20Xy PREMOVALS', 14X, TREASG28
* FLOW(M.Go ) BOD (LB} SS (LBI*y /s TREA923
* ¢ 'y 22Xe 'LEVEL 1%, 11X, OPF12.3, 2F12.1y 18Xy *= "44A4%4,/,TREAG30
*

IF (1TREAT(3) .NE. 33} GO TO 9800
WARST = WARST#*7.48/1000000.0
WRITE(6+€65) WARST, BODRST: SSRST

* vy 22Xy 'LEVEL 3 (TOTAL} 'y F12.34 2F12.1418X¢*

'+ 4A4) TREA93]
TREA932
TREAG33
TREA934

695 FORMAT{® ', 22X, *FINE SCREENS (33} (*,F1l1.3,2(*}(', F1l0.,1)y *}* ,TREAO35

¥ 17Xy *= { FINE SCREENS )' } TREA936
9800 WRITE(6+696) WARMY( 4} +BORMT(4) s SSRMT{4) » (INAME( I 1340y I=144), TREA937
* WARMTI5) +BDRMT(5) 4 SSRMT{5), (NAME(I4J5)s [=144), TREA938
% WARMTLT) +BORMT(TY o SSRMT(T) ¢ (NAME(T3JT )y I=194), TREA939
* WIRMTL, WTRMTS, TREA94D
¥ WAIFRFBDIFRF,SSIFRFyCOIFRFs WAINRFyBD INRF¢SSINRF, TREA941
¥ CCINRFCL2UT(3) +CHEMUT(3 ) 2 (NAMELTL sd3 )¢ [=1e4), TREA942Z
¥ CL2UT(4) +CHEMUT(4) 2 INAME(I,J4)s 1=1,4), TREA943
* CL2UTIT) +CHEMUT(T) + INAME([I:J7)s I=1,4), TREAQ44
hd CL2UTTY, CHEMTT TREA945

696 FORMAT(® ', 22X, 'LEVEL 4%, 11Xy F12.3, 2F12.1y 18Xy '= ¢
v, 22X, YLEVEL 5%, 11X, F12.3, 2Fl2.1ly 18X, ?'= ¢
s .' 22X' .LEVEL 7" 11X1 F12.3' ZFIZGIQ IBX' t= ¢
$ ¢y 24Xy 'TRASH:I'y /,
¥ vy 22X, 'BAR RACKS'y 9Xy F12,.3,

' CULFT (AT 50 LB/CULFT 'y /4
¢ v, 22Xy *EFFLUENT SCREENS', 2X, Fl2.3,

! CULFT (AT 50 LB/CU.FTW1*y //4
*0%y 20X+ *REMOVAL PERCENTAGES's 2X¢
' FLCW (vOoL) 800 (LB} SS (LB) COLIF (MPN1*,
v, 22Xe 'OF OVERALL INPUTSS, LXs 4FLl2.24 /o

'0f, 20X, *CONSUMPTIONS (LB}', 7X, °‘CHLORINE', 4X
*PCLYMERS'y /1y
' ', 22X, "LEVEL 3%, 13X, F10.1l, Fl2.ls 30X, *= 7,

ERR SR B 2R R K BECBE L K BE K B
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$ ¢, 22Xy *OF TREATED FRACTIONS*, F10.2, 3F12,2, //,»

4AG4y /9 TREAD4S
4A%y [/ +TREAYGT
4A4y /2 TREAGAS
TREAS49
TREA950
TREA95]
TREA952
TREAG53
TREA95¢4
[y TREA955
TREAQBS
TREAQST
TREA9SS
TREA959

4A4y [y TREAG6O



* ¢ ¢, 22Xy SLEVEL 4% 13X, F10.1y F1l2.1¢ 30Xy *= 'y 4A4,s /4 TREA961
* v o, 22X, 'LEVEL 7', 13X, F10.l, F12.1, 30X, *= ¢, 4A4, /, TREAOS2
* s v, 22X, STUTAL®, 15X, F10e1ly F12.1) TREA963
HRITE(6¢693) (MHOUR(M)I+MMIN(M) s M=1411)s (QAVIM), M=1,11), TREA964
* (BDCIF(NM)y M=1,11), TREA96S
* {BOCRL(M}y, M=1,11}, (BDRD(M), M=1,11}, TREA966
% (SSCIF(P)y M=1,11)y (SSCRLIM)y M=1,11), TREA96T
* CSSRD(M) s M=1411)s (COCIF(M)¢s M=141l1)» TREAS63
* (COCRL{M), M=1,11), (CORD(M}, M=1,11) TREA969
693 FORMAT("0', 15Xs *REPRESENTATIVE VARIATIUN OF TREATMENT PERFOIM', TREA9TO
* *ANCE WITH TIME {OVERALL}.',y 7/, TREAIT1
* W0, 11X, 'TIME?, 15X, 11(4X, 12y 2%, 12), /s TREAQT2
* ® 8, 11Xe *"WATER'y /s TREA9T3
* 8, 14K, YAV. FLOW (CFS) Yy LiF9.2, /, TREA9T4
* ¢ %, 11Xe *BOD?Y, /» TREASTS
* ¢ e, 14Xy TARRIVING (MG/L) *y 11F9.2y /4 TREA9T6
* * v, 14Xy SRELEASED {MG/L) %y 11F9,24 /4 TREASTT
* ¢ %, 14Xy *T REDUCTION {(LB)'y 11F9.24 /4 TREA9TS
% ¢ o, 11X, *Se SOLIECS %y 7+ TREA9TY
* ¢t v, 14Xs "ARRIVING (MG/L) 'y 11F9.2y /4 TREA980
* t 9, 14X, *RELEASED (MG/L) *, 11F9.2, /, TREA981
* ' v, 14X, *T REDUCTIUN (LB}, 11F9.2, /, TREAG82
* o ¢, 11Xy 'COLIFORMS *4 /, TREA983
* 1 %, 14X, *ARR (MPN/LOOML) ', 1PY1E9.2, /, TREA984
] ¢ e, 14Xy "REL (MPN/IOOML) ', 11€9.24 7+ TREA985
I * t, 14Xy *X REDUCTION (LB}'y OP11F9.2) TREA9HBG
IF (IRANGE .EQ. 0} GO TO 9999 TREA98B7
.. QQIFMX = QQIFMX/1.547 YREA938
QQOFMX = GQOFFX/1e547 TREA989
QQINMX = QQINMX/1.547 TREA99)
QQRLMX = QQRLMX/1.547 TREA99]
QQIFT = QQIFT1/{1.547#NDT) TREA992
CQOFT = QQOFT/(1 .54T*KNTOF) TREA993
QQINT = QQINE/(1.547*NDT) TREA9G4
QQRLT = QQRLT/{1.547%NDT) TREAIIS
QQIFMN = QQIFMN/1.547 TREA995
QQUFMA = QQCFMN/1.547 TREA997
GQINMN = QQINMN/LY .547 TREA998
QGQRLMA = QQRLMN/1.547 TREA999
QORMMX(3) = QGRMMX(3)/1.547 TREAOOL
QQRMMX (4) = QCRMMX(4)/1.547 TREACD2
QQRMMX{T) = QCRMMX(T)/1.547 TREAQD3
QQOUMX(3) = QQOUMX(3}/1.547 TREAQDSG
QQOUMX (4} = QQOUMX{4)/1.547 TREADOS

- QACUFXIT) = QCUUMX(T)/1.547 TREAQOS
“QQRMY(2) = QQRNMT(3)/(1.547=NDT} TREADOT
QQRMT(4) = QCRMT(4}/{1.54T*NDT} TREADOB
QORMT(7) = QGRMT(TI/(L.54T*NDT) TREACO9
QQOUT(3) = QQOUT(3)/(1,.547T*NDT) TREACLO
QQCUTI4) = QCOUT(4)/7(1.547T*NDT) TREACLL
QQOUT(7) = QQOUT(T)I/(L.54T*NDT) YTREAOL2
QQRMMN (3) = QCRMMN(31/1.547 TREAQL3
QQRMMN{4) = QCRMMN(4)/1.547 TREADLG
QARFFA(T) = CCRMMNITI/1.547 TREAQCLS
QQGUMN({3) = CCLUMN(3)/1.547 TREAOLS
QUUUMN(4) = QCOUMN{4)/1.547 TREADLY
QQOU¥NLT) = QCOUMNI(TI/Z1.547 TRCAOLS
TREAOQLG

BCIFYT = BCIFT/NDY TREAQZ20
BCUF1 = BCCFT/KNTOF TREAD21
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BCINT = BCINI/NDT
BCRLTY = BCRLT/NDY
SCIFT = SCIFT/NDT
SCOFT = SCOFT/KNTOF
SCINT = SCINT/NDT
SCRLT = SCRLT/NDY
CCIFT = CCIFT/NDT
CCUFY = CCOFT/KNYOF
CCINT = CCINT/NDT
CCRLT = CCRLTY/NDT
BCRMT(3) = BCRMT(3)/NDT
BCRMT(4) = BCRMT(4)/NOT
BCRMT{T7) = BCRMT(T)/NDT
SCRFTLZR)Y = SCARHNT{3)/NOT
SCRMT{4) = SCRMTU{4)/NDT
SCRMT(T) = SCRMT(T)/NDT
BCOUT(3) = BCCUT(3)/NDT
BCOUT(4) = BCCUT(4) /NDT
8COUT(T) = BCCUT(T)/NDT
SCOUT(3) = SCOUT(3}/NDT
SCOLT{4) = SCOUT(4)/NDT
SCOUTLT) = SCCUT(T)/NDT
ccout = CCCUT/NDT
WRITE(6+698) QQIFMX+QQOF MXsQQINMXy QQRMMX (31 ,QQUUMX (3] 1 QQRMMX (4}
* QQOUMX(4) s QQRMMX( 7}, QQOUMX(T) ,QQRLMX,
* QQIFT+QQOFTHQQINT,OQRMY (31 ,Q00UT (3 ), QQRMT (&),
* CCOUT{4 1, QURHMT(T7),QQOUT(T71,QQULT,
* QCIFMN, CCOF MMy QQINMN, QQRMMN (3 ) s QQOUMN(2) y QQRMMN( 4 ),
* QQUUMN( 4} +QQRMMN(T ) s JQUUMN (T} +QQRLMN,
L) BCIFMXy BCOF MX ¢ BCINMX, BCRMMX {3 ) +BCOUMX{3) ¢ BZRMMX(4),
* BCOUMX{ 4) + BCRMMX( T} ¢ BCOUMX{T) +BCRLMX,
* BCIFV,BCCFT+BCINT, BCRMT(3),BCOUT(3)+BCRMT (4},
* BCOUT (4 ) +BCRMT (T} BCOUT(T)BCRLT,
* BCIFMN, BCOFMN,BCINMN,BCRMMN(3) yBCOUMN(3) y BCRMMN (4},
* BCOUMN(4 )+ BCRMMN(7) 4 BCOUMN(T )} +BCRLMN
WRITE(69694) SCIFMXsSCOFMXeSCINMXe SCRMMX(3) ySCOUMX(3) ¢SCRMMX{ 4],
* SCOUMX (4] s SCRMMX{7 )9 SCOUMX(T) +SCRLMX,
* SCIFT+SCOFT ySCINT »SCRMY{3),SCOUT(3),SCRUT (&),
* SCOUT(4) o SCRMT(7) ,SCOUT(T) 4SCRLT,
% SCIFMNySCOF MNy SCINMN, SCRMMN (3 ) oSCOUMN{ 3}y SCRMMN( 4 )y
* SCOUMN( 4} s SCRMFN{T) 9 SCOUMNIT) 4 SCRLMNy
& CCIFMXy CCOFMXy CCINMX, CCOUMX s CCRLMXy
* CCIFT+CCOFT 4CCINT 4CCUUT 4 CCRLT
IF (CCOFMN <LE. 0.0) WRITE(6,688) CCIFMN,CCOFMN,CCINMN, CCOUMN,
* CCRLMN
688 FORMAT{(®* VINIMUM ¢, (1PE12.2, OPEl2.2s IPE12.2y 60Xy 2E12.2)
IF (CCCFFMN «GTe 0.0) HWRITE(6:689) CCIFMNyCCOFMN,CCINMN,CCOUMN,
* CCRLMN
689 FORMAT(®* MINIMUM ¢, 3E12.2¢ 60Xy 2E12.2)
698 FORMAT({®*1Y, 15X, °*'SUMMARY OF FLOWS - MAXIMA, AVERAGES, AND 1,

le67

x SWIRIMA®y // 1

* 0%y 39Xy *TO'415X, "LEVEL 3%,17Xs *LEVEL 4',17X,'LEVEL 7',
* 8Xe 'RECCMBINEDs /o

* ¢ % 13X, 'ARRIVING CVERFLOW TREATMENT REMOVAL®Y,

* 5Xy 'OUTFLOW REMUVAL OUTFLUW REMOVAL *,

* SXy 'OUTFLOW RELEASE®s //»

* 0%y 5X, 'FLOW RATES {(M.GeDo)'y /y

* SOMAXIMUM *, 1CF12.3+ /o

* * AVERAGE *. 1CF12.3+ /.

TREADZ22
TREAQZ23
TREAD24
TREAOD2S
TREAD26
TREAOQ27
TREAG28
TREAQ29
TREAO3D
TREAD31
TREAC32
TREAQ33
TREAC3G
TREAO3S
TREAD3S
TREAD3T
TREAO3S
TREAO39
TREAQ4O
TREADA4L
TREAD42
TREAD43
TREAD44
TREAQAS
TREAD4S
TREAQ4T
TREAO4S
TREAD49
TREADS0
TREAQSL
TREADS2
TREADS3
TREAGS4
TREAQSS
TREADSG
TREADS7
TREAD5S
TREAQUS9
TREADHD
TREADSBL
TREAOG2
TREADG3
TREAQOSL
TREAD6S
TREACHKS
TREAOGT
TREACHS
TREADGD
TREACTOD
TREADTL
TREADT2
TREAQT3
TREAOTS
TREAQTS
TREADTS
TREAOTT
TREADTSH
TREAQTS
TREAOBO
TREAQS]



' MINIMUM 'y 10F12.3¢ ///»
'C's 5Xs 'BOD CONCENTRATIONS (MG/LLE'y /,
SGMAXIMUM ', 10Fl2.1s /4
¢ AVERAGE '+ 10F12.1y /o
¢ MINIMUM ¢, 10F12.1y 7/}
694 FORMAT('C'y 5Xy *SUSPENDED SOLIDS CONCENTRATIONS (MG/L)'y /,
TCMAXIMUM *, L10FLl2.1¢ /»
¢ AVERAGE *, 10OFl12.1, /,
¢ MINIMUM *y LOF12.1: ///s
0!, 5Xo *COLIFORM CONCENTRATIONS (MPN/1OOMLI)*, /,
YCMAXIMUM 'y 1P3E12.2, 60Xy 2E12.24 /»
¢ AVERAGE ', 3E12.2y 60Xy 2El12.2)
QQIFMX = QQIFMX*1.547

LK B A

[ B B N

C
9999 RETURN
END

C:.:l:ss::::s:::zz===========:================:===============:===: =E=z===
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TREADS82
TREA083
TREAOB4
TREAO8S
TREAOBS
TREADRY
TREAGBS
TREAOB9
TREADID
TREAGYL
TREAQ9Z
TREADQ93
TREAD9G
TREADIS
TREAC9S
TREACI7

==TREAQ98
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SUBROUT INE BYPASS 3YPA
COMMON CCAVER KHCUR ¢KMIN oLy KNODyNFLAGyBIGsHEADL yHEAD2, BYPA

* QOESYN:QQIFsWAOU{T) ¢WAINIT)QQOU(T) +QQIN(T) ¢WARM{ 7}, QQRL BYPA

* BDIF,CCRM(T) ,BOOU(T),BDIN(T7)BCOU(T)BCIN(T) BDRL, BYPA

®* SSIFeSSIN(T) ¢SSOULT) +SCOULT) o SCIN(T) SSRM(T) +SSRL.COIF,CORL BYPA

* ADEPTH(l11,AASURFI{11)s ITREAT(T),ISTOR,IPRINT,ICOST HRFD, BypPaA

£ MUODSIZoICHEMICL2 ¢SCREENSQQIFMX+DESF ) IRANGE+KNTUF,TRIBASEDA, BYPA

% SQMeSREFFHBREFFHsNUNI THy UAREAH yOPRAMA 4 ICHEMH,HM, VOLDAF,I TABLE, BYPA

% MODCST,TOTCSTLRECIRC,OVRDAF,TSURFA,OVRSEDJNSEDSJM(T) 4WTRMTS, 8YPA

* NSCRN3sSCRCAP s SUAREA ¢FARECABNMS+AREAMS ¢+ VOLCONSVOLSEDy ALIMUT BYPA

* BDINT(T) SSINT{TIoWAINT(T) ,8D0OUT(T7),SSOUT(T)I WAOUT(T), BYPA

* WARMY(7)sBODRMT(T) ¢SSRMT(T) +CHEMUT(B)CL2UT(8),QMODI20) o WTPMTL, BYPA

* QARMT(7),QQOUT(T)QQRMMX(7),QQ0UMX(T) yQQRMMN(T7),QQOUMNIT), BYPA

¥ BORANMTLT) »0 LU T oBUEENAIT sy LUl 7l s LORMINTT I 3 BCOJINN0T Y 3YPA

* SCRMT{7}+SCOUT(T) ¢ SCRMMX(T7) 9SCOUMX(T) ySCRMMN(T) ¢ SCOUMNIT ), BYPA

% BORM(T)BCRMIT) SCRM(T) 8YPA

C 3YPA
WADU(L) = WAIN(L) BYPA
QQoU{L) = QQIN(L) AYPA
WARM(L) = 0,0 BYPA
QQRM(L) = 0.0 BYPA
RDOULL) = BDIN(L) BYPA
BCOU(L)Y = BCINIL) BYPA
BDRM(L) = 0.0 BYPA
BCRM(L) = 0.0 BYPA
SSOUIL) = SSIN(L) BYPA
SCLU(L) = SCIN(L) BYPA
SSRM(L) = 0.0 BYPA
SCRM(L) = 0.0 Byra

c BYPA
9999 RETURN BYPA
END BYPA
(Ssssssz =T r s S RS S S S I N S S E S S S S S T RS S IS TSRS S SS SRS SIS =SS BYPA

VRSOV P W -



SUBROUT INE TRL INK

CCMMON CCNVERXKHOUR ¢ KMIN,L . KMOD,NFLAG,B8IG,HEAD1,HEAD2, TRLIL

* QDESYN.QQIF ¢+ WADU(T) yWAIN(T)+QQCUIT)»QQIN(T) +WARMIT)+»QQRL» TRLI

® BDIF,CCRF{T),BDOU(T),BDIN(T},BCOULT)BLCINIT) BDRL, TRLI

€ SSIFeSSINUT)I+SSOUCT)IoSCOU(T) o SCIN(T) ¢SSRMIT) ¢+SSRL9CUIFyCURL Y TRLI

*  ADEPTH(11)¢AASURFULL) s ITREAT(TIoISTORGIPRINTICOSTyHRFD, TRLI

* MODSIZoICHEMeICL2,SCREEN, QQIFMXyDESFy IRANGE 4KNTOF o TRIBA,SEDA, TRLI

* SQMySREFFH¢BREFFH,NUNITHsUAREAH: OPRAMA ICHEMHyHMs VOLDAF 4 ITABLEy TRLI

* MODCST¢TOTCST+RECIRC,OVRDAF, TSURFAJOVRSEDsNSEDJMET) ,WTRUTS, TRLI

* NSCRN:SCRCAP+SUAREAFAREAByNMS+AREAMS ¢ VOLCUNyVULSEDs ALJMUT, TRLI

* BDINT(T)oSSINTI{TI¢NWAINT(T)BDOUT(T7),SSOQUT(T7),WAOUTIT]}, TRLI

* WARMY(7),BDRMT{7),SSRMT(7)CHEMUT(B),CL2UT(8),QMOD(20) 4 WTRMT1, TRLI

* QQRMT(7),QQ0UT(7},QQ0RMMX{7),QQOUMX{T7},QQRMMN(T},QQOUMN(T), TRLI

& BCRMTU7iobLUUITTY 9BURAMXAT ) s LCUUMK(T Y o BUKMINNUT 3 9 BLTUJANI T TRL1

* SCRMT(7)+SCOUTIT7) ¢SCRMMXIT) ¢ SCOUMX(T7) ¢ SCRMMNIT7) 4SCOUMN(T ) TRLI

€ BDRM(7)+BCRF{T)SCRM(T) TRLI

c TRLI
BORMT(L) = BDRMT(L) + BDRM(L) TRLI
SSRMT(L) = SSRMT(L} + SSRM(L} TRL1
WARMT(L) = WARMT{L) + WARM(L) TRLI
8DOUT(L) = BLOUT(L) + BDOUIL) TRLI
SSOUT(L} = SSUUTI(L) + SSOU{L) TRLI
HAOUT(L)} = WAOUT(L) + WAQU{L) TRLI

- IF (IRANGE .EQ. 0) GO TO 5000 TRL1

IF (QQRM(L)} .GT. QQRMMX(L})) QQRMMX(L) = QQRMI(L) TRLI

IF (BCRM(L) .GT. BCRMMX(L}}) BCRMMX(L) = BCRM(L) TRLI

IF (SCRNM(L) .GT. SCRMMX(L}} SCRMMX(L) = SCRM{L) TRLI

IF (QQOLIL) .GT. QQOUMX(L)) GQQOUMX(L) = QQOU(L)} TRLI

1IF (BCCLIL) GT. BCOUMX(LI) BCOUMX(L) = BCOUCLL) TRLI1

IF (SCCU(L) .GT. SCOUMX{L)} SCOUMXI{L) = ScoultL} TRLI

IF (QURM{L) .LT. CQRMMNIL)) QQRMMN(L)} = QQRM(L) TRLI

IF (BCRM(L) LT, BCRMMN(L)) BCRMAN{L) = BCRMI(L) TRLI

IF (SCRM(L) .LT. SCRMMN(L)) SCRMMN(L} = SCRM(L) TRLI

IF (QQOUIL) .LT. QQOUMNILEI} QQOUMNIL) = QQOuU(L) TRL1

1IF (BCCU(L) .LT. BCOUMN(L)}) BCOUMN(L) = BCOU(L) FRLI

IF (SCOUL) .LT. SCUUMN(L)) SCOUMNI(L) = SCOU(L) TRLI
QIRMTI{L) = QQRMT(L) + QQRMIL]} TRLI
BCRMT{L) = BCRMTIL)} + BCRMI(L) TRL1
SCRMT(L)Y = SCRMT(L) + SCRA(L) TRLI
QQOUT(L) = QQCUYTIL) + QQOU(L) TRLI
8COUTIL) = BRCOUT{L) + BCOU(L) TRLI
SCOUT(L) = SCOUTIL) + sCoulL) TRLI

5000 IF (L .EC. 7} GO TGO 9999 TRLI
c TRLI
WALIN(L4]1) = WAQUIL) TRLI
QQIN(L+1) = QCOU(L) TRLI
BDIN(L+1l) = BDOUIL)} TRLI
BCIN(L+1) = BCOU(L) TRLI
SSIN{L+1} = SSCuULL) TRUI
SCIN(L+1) = SCOU(L) TRLI

Cc TRLI
9999 RE TURN TRLI
END TRUI
Cezs=sx==sarmerrsxsz s sac oSS sSorosyssar s o sen2essmrsszasszzssxz=s [ RE |
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SUBROUTEINE SEDIW

COMMON CCANVERGKHOUR ¢KMINoL 9 KMOD NFLAG,BIGsHEADY,HEAD2,
QDESYN:QQIF sWABUL 7)) 4sWATN{ T QQUUCT) yQQIN( TY s WARMI 7)), QQRL,
BDIF sQCRM(T) yBDOUCT ) 4BDIN(T2,BCOU(T I BCIN(T)BDRL,
SSIFoSSIN(T)oSSOULT) oSCOUCTIoSCINIT) o SSKRM(T) »SSRLsCOIF+COKL y
ADEPTHI11) s AASURF(11), ITREAT(7)+ISTOR,IPRINT,ICOST,HRFD,
MODSE24 ICHEM, ICL2 ¢ SCREEN)QQIFMXyDESF, IRANGE ¢y KNTUF TRIBA,SEDA,
SQM s SREFFHyBREFFi{y NUNI THy UAREAH ,OPRAMA, ICHEMH, HM, VOLDAF , 1 TABLE,
MUDCSTsTOTCSToRECIRC sOVRDAF s TSURFAJUVRSED oNSED s JM(T) ¢y WTRMTS,
NSCRN¢ SCRCAP 4 SUAREA ,FAREAB 4 NMS,AREAMS VOLCON,VUOLSED,ALUMUT,
BOINTCT) o SSINTL(T)+WAINT (T ) BOOUT(T),SSOUT(T),WACUT(T7),
WARMT(T7) +BDRMT{T)Y s SSRMT (T ) yCHEMUT(8) +CL2UT(8) ,QMOD(20) s WTRMT ],
QQRHT(7)1QQDUT(7,1QQRHWX(7’1QQ0UMX(7)QQQRMMN(7)yQQOU*V(7)'
BORMTITY (DO UUTLT ¢ DCRMMNATY T U T DORVINGT 1+ BCOIMNLT )
SCRMTU{T)9sSCOUT( T3, SCRMMX{T)SCOUMX(T} SCRMMNI(T7},SCOUMN(T),
BORM(T7) ¢BCRM(7),SCRM(T)

CCMMUN 7T1BLK/DTNDT+KDT

COMMON /STBK/QIN(150)+BUDIN({150)4SUSIN{LSO)COLIN(1502,
QINST +QCUST+QINSTL »COUSTL + STORL yQUUTO +STURO,
-ISPRIN, IPOL +DEPMAXQCMAX,DEPTH,
ATERM(11),A02DT2(11),BOEPTH(L1},8STOR(11),
DUMSTR(11) +DUMDEP(111]),
VOLIN{150},VOLOUT(150), STOR,CUMIN,CUMOUT,
SBUD+SSS»SCCL,BODUUT (SUSOUT yCULUUT»
ISTMCLy ISTTYPISTOUT
QPUMF ¢ LSTART,,DSTOP,
DYON¢STCRVMX o DTPUMPy OTMURE s STORFy APLAN,
CLAND CSTCR,yCPS,CTOTAL,CPCUYD,CPACRE,
LP, P LPREVILABEL,DETENT(150) +FRAC(150)

LR B 3K K BE AR BE BE R B 2 B AN J

L I B B A B R B NE Y N

60 TO (36€C,3700), ISTOR

¢ SED TANKS TO BE INSTALLED (NO ASSCCIATED STOURAGE)
3600 AREA = SEDA%NSED
GO Tu 38CC
¢ SEDIMENTATION IN ASSOCIATED STORAGE UNIT
¢
3700 CALL INTERP{ADEPTH,AASURF +11+DEPTH, AREA,KFLAG)
C
IF (KFLAC .EQ. -10}) GO 7O 901
IF (KFLAG .EQs 10} GO TO 902
c VOLSELC = 2?7
c

3800 OVFRA = QQIN(31*646000.0/AREA
IF {OVFRA .LE. 300.0) OVFRA = 300.0
SKREFF = 0.656 + 0.C6*%SCIN{3}/190.0 ~ 0.4%*(0VFRA-300.01/2000.0
IF (SREFF .GE. 0.76) SREFF = 0.76
IF (SREFF .LE. 0.30) SREFF = 0.30
FACTOR = 0,0646%§,35%DT7/1440.0
SSRM(2) = SREFF*SCIN{3)*QQIN(3)*FACTOR
BREFF = Do55%SREFF
IF (ICL2 .NE. 1) GO TO 3805
. BREFF = BREFF=*1.15
C? CALL KILL(VOLSED,SCIF,SCIN{3),QQInN(3),CCIN,CCOV)
- ¢C SOME UF ABUOVFE ARGUMENTS ARE NEEDED IN CUMMON
3805 BORM (3} BREFF¥*BCIN(3)2QQIN(31*FACTOR

SSOU(3) = SSIN(3) - SSRM(3}
BOLU(3) = BOIN{3) - DBDRE(3}
QQRM(3) = SSRM(3)%20.0/(B.35*DT*449,0)

GO TO (381C+3820)y ISTIR
3810 IF (QUARM(3} LT, 0.1) QQRMI3) = 0.1
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WARM(3) = QQRM{3)1*DT%60.0 , SEDI

WAGU(3) = WAIN(3} - WARM(3) SEDI
 GQOU(3) = QQIAN(3) - CQRM(3) SEDI

GU YO 3850 SEDI

3820 IF (QURM{3) +LT. 0.1 .AND. DEPTH .NE. 0.0) QQRM(3) = 0.1 SEDI
IF (DEPTE .EQ. 0.0) QORM(3) = 0.0 SEDI
WARM(3) = QURM{3)%DT*60.0 SEDI

WAOU(3) = HAIN(3) — WARM(3) SEDI

QQUU(3) = QGIN(3) - QIRM(3) SEDI

IF (WACU(3) .LT. 0.0) &AGU(3) = 0.0 SEDI

IF (QGOU{(3) .LT. 0.0) QQGUI3) = 0.0 SEDI

¢ MASS BALANCE INEXACT IN THIS CASE SEDI
3850 SCRM(3) = SSRM{3)/(CQGRM(3)*FACTOR) SEDI
BERME3) = BDRNI317{Gualii3i*FACTUR) SEDI

SCOUE3) = SSOU(3)/{CCCU(3)*FACTOR) SEDI

BCOU(3) = BOOU(3)/(QQGU(3)*FACTOR) SEDI

c? CL2LT = SEDI
GO TO 9959 SEDI

c SEDI
c ERROR MESSAGES ====mmmmmmmm e e e e e e e SEDI
c SEDI
901 WRITE(6+691) SEDI
691 FORMAT('0 *£%x TERMINATE — INPUT TO INTERP PROCEDURE IS LESS THAN LSEDI
*OWEST VALUE CN CURVE (IN SUBRT. SEDIM)') SEDIL

sToP SEDI

c SEDI
902 WRITE(6+692) SEDI
692 FORMAT('0 #&% TERMINATE - INPUT TO INTERP PROCEDURE IS GREATERX THASEDI
#N LARGEST VALUE ON CURVE (IN SUBRT. SEDIM)®) SEDI

sToP SEDI

c SEDI
c SEDI
9999 RE TURN SEDI
END SEDI
C===,======:======3====================================‘==================S EDI
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SUBROUTINE HIGHRF

CCMMON CCNVER4KHCUR ¢ KMIN+L,KMOD,NFLAG,BIG,HEAD]1,HEAD2,

BCRMTLT Y OTCUHTIT o 3OPMNXA(T! (L2COUMNU(T

LB B B BEC R NE NE B BE S S A I

BDRK(7),BCRM(T),SCRMIT)
CGMMON  /TBLK/DT,NDOT.KDT

QDESYN yCQIF ¢ WAGULT) sWAIN(T) +QQOU(T) »QQIN(T) +WARMIT) 4 QQRL
BDIF,CQRNM T} ,BDOYLT) BOIN(T)},BCOU(TIBCIN(T),BDRL,
SSIFeSSINCT Yo SSCU(T I aSCUU(T)+SCIN(T) ¢ SSRM(T) ¢ SSRLyCUOIF,CURL
ACEPTHULLY s AASURFULL) » ITREAT(T ) o ISTORGIPRINT,, ICOSTyHRFD,
MODSTZ,4ICHEMICL2+SCREEN, QCIFMXsDESE, IRANGE 4KNTOF,TRIBA,SEDA,
SUMy SREFFHBREFFH  NUNITHoUAREAH OPRAMA ¢ ICHEMH yHM,VOLOAF y ITABLE,
MOOCSY ,TCTCST,RECIRC+OVRDAF, TSURFA,OVRSEDNSED,JM{7) 3 WTRMTS,
NSCRN+SCRCAP+ SUAREAFAREAB yANMS+ AREAMS s VUL CUNy VOLSEDy ALUMUT,
BOINT(T)+SSINT(TI+WAINT(T7) +BDAUTIT) »SSOUT(T),WABUTI(T),
WARMTA(T ) 4BCRMT(T),SSRMT (7} ,CHEMUT(8),CL2UT(81},QMOD{20) 4,WTRMT1,
QQRMT(?);QQOUT(?)1QQRMMX(7)9QQOUHX(7)vQQRHMN(7l'QQUUMN(7)o

MN{T)0C0UMNE T )

SCRMT(T):SCGUT(7)'SCRWHX(T)05CGU”X(7)'SC€MMN(7)15C0UM‘(7)0

cC ACCORDING TO AJB, THIS SUBROUTINE

cc IS GNLY VALID FOR DT = 10 MIN.

cC FIX UP FOR TIME GIVEN IN SUBRT. TRCHEK

IF (KCT +GTe. 1) GO TO 43C0
ASSIGN 4210 TC LABEL
NDTBW HRFD*NUNITH - 1.0
S80D 0.0
$ 0.0
c S
C
4300 GO TU LABELs(4310,4320+44330+4340,44350)

hou i

= SOLiDS HELD IN FILTER (LB/SQ.FT)

¢ INITIALLYs BEFORE ANY BACKWASH IS NECESSARY

4316 FACTOR = §%20,0/5Q¥
IF {FACTCR .GT. 1.0} FACTOR = 1.0

SREFF = 0.5*SREFFL*{1.0 + FACTOR}
BREFF = 0.5%BREFFH%*(1.0 + FACTOR)
c
SCou(4) = SCIN(4)*(1.0 - SREFF)
BCUu{4) = BCIA(41*(1.0 ~ BREFF)
QQCU{4) = CQIN(4}
OPRA = 449.,0%QQIN(4)/(NUNITH*UAREAH)
DS = SCIN(4)*SREFF*(0PRAZ695.0)%8.35%(DT/1440.0)
) =S + DS
HU = ((OPRA/OPRAMAI**]1,18)%0.40%HM
hCL = (OPRA/OPRAMA) *{S/SQM)*0,.60*HM
H = HO + HCL
c
H1 = HM*C,.90%(NUNITH -~ 1)/NUNITH
IF (H .GE. H1) ASSIGN 4320 TOU LABEL
CQRM(4) = 0.0
BCRM(4) = BIG
SCRM(4) = BIG
GO TQ 4390
¢ FIRST TIMESTEP UF BACKWASH
4320 - KDT8hw =0
ASSIGN 4330 TC LABEL
S1 = 0.0
UPRA = 449,0%QQIN{4) /(UAREAH®{NURITH-1}]
Ds = SCIN(4)*SREFF%(0PRA/695.0)%8.35%(DT/1440.0)
S = § + DS
SCGU(4) = SCIN(4)I*(L.0 ~ SREFF)
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«325

c

¢

4330

" BCOU{4) = BCIN{4)*{1.0 - BREFF)
QQRM{4) = (UVAREAH*15.00/7449.0
QQau{4) = QQINM4) — QQRM(4)
SCRM(4) = UAREAH*S*1440.0/({10.0*QQRM(4)*0.646*8.35)
pBOD = BCIN(4)*BREFF*(0PRA/659.0)%8,35%(10.0/1440.0)
SBUD = S80D + DBCD
BCRM{4) = UAREAH*SBOD*1440.0/ [ 10.0%QQRM(4)*0,646%8.35)
‘GO TO 4350
SUBSEQUENT TIMESTEPS OF BACKWASH
KDTBu = KDTBW + 1
IF (KDTBW .GE. NDTBW) ASSIGN 4340 TO LABEL
SREFFZ = (Ge5 ¢ NUNITH - 1.0)*SREFF/NUNITH
BREFF2 = (0.5 ¢ NUNITH = 1.0)*BREFF/NUNITH
SCCUL4) = SCIN(4:2{1.G — SREFV2)
BCOUL4) = BCIN(4)*(1.0 - BREFF2)
DS = SCIN(4)*SREFF*{0PRA/695.0)1%8.35%(10.0/1440.0)
S =S + DS
FACTRI = S1%20.0/5QH4
IF (FACTR1 .GE. 1.0} FACTR1 = 1.0
SREFFY = O.S5*SREFF#*(1.0 + FACTR1)
(133 = SCIN(4)*SREFFL*(0OPRA/695.01%8.,35%(10.0/1440.0}
sl = 51 ¢+ DS1
G0 TO 4325

FIRST TIMESTEP AFTER BACKWASH COMPLETED

4340 ASSIGN 4350 [0 LABEL

c

4350

c

C

4390

SREFF2

(0.5 + NUNITH - 1.0'*SREFF/NUNITH

BREFF2 = {0.5 ¢ NUNITH - 1.0)*BREFF/NUNITH
SCOU(4) = SCIN(4)*(]1.0 -~ SREFF2)

BCOUL4) = BCIN(4)*(1.0 - BREFF2)

QURM(4) = 0.0

QQOUt4) = QQIN(4)

DSt = SCIN(4)*SREFF1*(0PRA/695.0)%B,35%(10.0/1440.0)

Sl = §1 + DS1

SCRMI4) = BIG

BCRM(4) = BIG
GO TO 4390

SUBSEQUENT TIMESTEPS AFTER BACKWASH COMPLETION

FACTCR = 1.0

SREFF = 0.5%SREFFH*(]1.0 + FACTOR)

BREFF = 0.5%*BREFFH*(1.0 ¢« FACTOR)

SCOu(4) = SCIN{4)*(1.0 -~ SREFF)

BCOU(4) = BCINt4)%=(1.,0 = BREFF)

QCOut4) = QQIN(&)

OPRA = 449,0%*QUIN(4)/(NUNITH®*UAREAH)

11141 = SCIN(4)=SREFF1*(CPRA/695.0)%8,35%{10.0/1440.D)

S1 = Sl + DS1

QQRM(4) = 0,0

. SCRM(4) = BIG

BCRIM(4) = BIG

HO = ((OPRAJUPRAMA)I*%1,18) %0 .40%HM

HCL = (OPRA/OPRAMA)X(S1/SQM) %0, 60*HM

H = HO ¢ HCL
IF (H .LT. HM) GC TO 4390

$BOD = 0.0

S = S1
ASSIGN 4320 TO LABEL

800U (4]}
SSuu{4)

ALL TIMESTEPS
QQOU( 4} *BCOUL4) *0.646%8,35%DT/ 1440.0
QQOU(4)*SCOU(4) %0.646%B.35%DT/1440.0
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BDORM(4) = BDIN(4} - BDOU(4) HIGH121
SSRM(4) = SSIN(4) - SSQU(4) HIGH122
WARM({4) = QQRM(4)}%DT*60,0 HIGH123
WAQU(4) = WAIN(4) —~ WARM(4) HIGHL24

c DOSE POLYMERS AT 4 MG/L AND ALUM AT 150 MG/. HIGH125
CHEMLH = QQIN{(4)*0.6406%8,35%4,0%DT/1440.0 HIGH126

ALUMUH = QQIN(4)*0,.646%8,35%150,0%DT/1440.0 4164127
CHEMUT(4) = CHEMUT(4) + CHEMUH HIGH128

ALUMUT = ALUMUT + ALUMUH HIGH129

' 4164130
RE TURN HIGH131

END 416H132
c===a======================:==:===============:=====:===============::=HIGH133
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SUBRUUT INE KILL(CONVOL,SCIF,SCIN,QQIN,CCIN,CCOU) KILL

C KILL
c GIVEN THE FIRST 5 ARGUMENTS, KILL
Cc CCMPUTES COLIFORM MPN IN OUTFLOW = CCOU KItt
C KILL
c COMPUTE FRACTION F DOSED (ASSUMING 15 MIN DETENT. VIKILL
C <ILL
QKILL = CCNVOL/(15.0%60.0) KILL

IF (QKILL .GT. CQIN) GQKILL = QQIN KItt

F = CKILL/QCIN Kitt

< COMPUTE MPN COLIFORMS AFTER REMIXING OF DOSED FRACTIKILL
CCIN = CCIN®SCIN/SCIF KILL

CETR = CCIN*0.001 KItL

CCoY = FeCLTR ¢ '  2-FleCCIN KItL

C KILL
RETURN KItt

END KILt
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SUBROUTINE STRAGE

CGMMON  /STBK/UIN(150),80DIN(150),SUSIN{(150),COLIN( 150},

QlNSTtQCLST'QINSTL'QCUSTLvSTURLtQUUTO!STOROv
ISPRIN, IFCL,DEPNMAX,COMAX, DEPTH,
ATERN{11),A020T2(11 })¢BDEPTH(L1)sBSTUR(11),
DUMSTR(11)0UMDEP(11),
VOLIN(150),VvOLOUT(150) ,STOR,CUMIN,CUMOUT,
SBUD+SSS¢SCCL,,BODUUT 4SUSIUT yCULUUT ,
ISTMCC, ISTTYP,ISTOUT,
QPUMP+CSTART,,DSTOIP,
DTONs STORMX ¢y DTPUMP s DTMURE » STORF,APLAN,»
CLANC,CSTOR,4CPS,CTOTAL,CPCUYD sCPACRE,
LPyJPsLPREVyLABEL ¢DETENT(15C) +FRAC(L150}
COHMECN  /TRLK/DT  mnT,¢CT

DT=DT*60.0
IF (KCT .GT. 1} GO V¢ 1300

IF (ISPRIN .GT. 0) GO TO 1100
GO TO 1200

1100 WRITE(6,6C1) NOT

601 FURMAT(*ISTORAGE SOLUTION FOR',

602 FORMAT('QU STP TIME INFLOW QUTFLOW STORAGE DEPTH!,

120¢C

%*

#* o % n %

Y9 CN A STEP-BY-STEP BASISYy //1)
HRITE(6+602)

5Xy ¢SS STOR: BOD'y 7Xy *SS'y 4Xs 'BOD',
5Xe $S5%, 4X, 'BOD®*s 5Xy ¢SS?y 2Xy ' J
* N NC (MIN) (CFS) (CFS) (CU.FT) (FT,)?,
(LB} (LB)*y 6Xy "(LB)'y S5Xy *(LB) (MG/L)
*(LB) (LB) (MG/L) (MG/L)}*y 2X, 7 P Py

STORMX = 0.0

LPREV =1

SBUD = 0.0

S$S8S = 0.C

SCot = 0.0

STOR = STCRO

DO 1230 I=1,11
DUMSTR(I) = BSTOR(I)
DUMDEP( 1) = BDEPTH(I)

CALL INTERP(DUMSTR.DUMDEP 11 +STUORyDEPTH KFLAG)

IF (KFLAG .EQ. -10) GO TO 901
IF (KFLAG .EQ. 10} GO TO 902

DEPTHL = DEPTH
If (ISPRIN .LT. 1) GO TO 1250
WRITE(6+4603) QOUTO, STOROy DEPTH
FORMAT (' 0 0.0 0.0%y F7.1y F10.04 F6,2)
CORTINUE
HRITE(E2604)
FORMAT (* ‘)

1300 00 1350 I=1,11

1350

DUMSTIR(I) = BSTCR(T)
D:340eP(I) = BDEPTH(I)
RKTSTE = KDY

TIME2V = CT2RKTSTP/60.0
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BODOUT = Q.0
SUSOUT = C.0
COLOUT = 0.0
c
IF (ISTCUT +.EQ. 5 ~UR. ISTUUT .EQ. &) GU TO 2000
GO TO 3000
R s
2000 IF (KDT .G¥. 1) GO TG 2100
QINSTL = 0.0
QOUSTL = COUTO
STORL = STORO
CUMIN = 0.0
CUMOUTY = 0.0
STOR = STORO
LpP =0
JP =0
DTON = 0.0

2100 VOLIN(KET) = O0.5%¥DTH(QINSTL + QINST)

VOLOUZ = OT*QCUSTL
STORZ = STORL + VOLIN(KDT) - VvOLOUZ
C
CALL INTERP(DUMSTR¢DUMDEP »11STORZ ¢DEPTHZ KFLAG)
C
IF (KFLAG .EQ. -10}) GO TO 901
IF {KFLAG .EQ. 10) GO TO 902
C
c &k THE FOLLOWING STATEMENTS, ABOVE 2150, ARE TEMPORARY
C

tF (QINST .GT. QPUMP .AND. QCUSTL .EQ. 0.0)
* GO 70 2120
GO Y0 2150

2120 FON = (QINST-QPUMP) 7 (QINST-QINSTL)

c

DSTART = DEPTHZ*(1.0-FON} + FON*DEPTHL
DTON = DTON + FON
WRITE(6+4£6C5) ODSTART
605 FORMAT(®* ', 60Xy "NEW DSTART =*, Fb6.2, ' FT.*%)

2156 IF (QOQUSTL .EQ. 0.0 .AND., DEPTHZ .GT. DSTART)

c

c

c

* GO TG Z200
IF (QOUSTL .GT. 0.0 .AND. DEPTHZ .LT. DSTOP )
¥ 60 10 2300
QOUST = CQOUSTL
VOLOUT(KDT) = voLOuz

S$TOR = STORZ
DEPTH = DEPTHZ
G0 TQ 25C0

2200  FCN = (DEPVTHZ - DSTARTI/(DEPTHZ - DEPTHL)
QUUST = QPUMP
GO 10 2400

2300 FON = (DEPTHL - OSTOP)}/(CEPYHL - DEPTHZ)
QOUST = 0.0

2400 IF [FON .LT. 0.0} GO TO 8100

VOLOUT(KET) = FON®DT*QIPUMP
STOR = STCRL ¢ VOLIR(KOT}-VOLOUT(KDT)
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STRA100
STRALO1
STRAL102
STRA1Q3
STRA104
STRA105
STRAL1Q6
STRAL107
STRAL108
STRA109
STRALLO
STRALll
STRALLZ
STRAL1l3
STRAll4
STRALLS
STRALllS
STRALLlY
STRALLlS8
STRAL1OQ
STRA120



¢ STRAL21

- CALL INTERP(DUMSTR 4 DUMDEP411+STURyDEPTHKFLAG) STRAL122
S STRAL23
If (KFLAG .EQ. -10)} GO TO 901 STRAL24

IF (KFLAG .EQ. 10} GO TO 902 STRAL25

£ STRALZ26
£2500 CUMIN = CUMIN + VOLIN(KDT)} STRAL27
' CUMOUT = CUMCUT + VCLOUT(KDT) STRA128
QINSTL = QINST STRAL29

QUUSTL = COUST STRAL30D

DEPTYHL = DEPTH STRA131

" STORL = STCR STRAL 32

IF (KDT .EG. NDT) STORF = STCR STRA133

IF (STCR «C7e STORMX) STUREX = STUR STRAL34

IF (QOLST .GT. 0.0) DION = DTON + 1.0 STRAL135

60 TO 4000 ’ STRAL13s

L et STRA137
¢ o STRAL38
23000 CALL SRCUTE STRA139
C+ : STRA14D
CALL INTERP(DUMSTR,DUMDEP +11,+STCOR,DEPTHKFL AG) STRAL41

[ STRAL4?Z
IF (KFLAG +EQ. ~-10) GG TO 901 . STRAl 43

IF (KFLAG .EQ. 10} GO TQ 902 STRALG4

¢ STRAL 45
G COMPUTE SEDIMENT AND BOD OUTFLOW STRAL146
[ STRAY4GT
€ STRAl148
C DETERMINE PLUG FRACTIGNS AND DETENTION TIMES STRAl49
¢ STRALSO
C CUMIN = CUMULATIVE INFLUW (CU.FT,) SINCE T = 0 STRA1S1
C CUMOUT = CUMULATIVE OUTFLOW (CUL.FT.} SINCE T = D STRAL52
€ SSIN = SS INFLOW (LBF IN THIS TIME-STEP STRA153
C BCDIN = BUD INFLOW (LB) IN THIS TIME-STEP STRA154
C S80D = BOL (LB} IN RESERVOIR STRAL1S5S
-C SSS =SS (LB) IN RESERVUIR STRAL55
C BODOUTY = BOD GQUTFLOW (LB) STRALS57
¢ SUSOUT = SS  CUTFLOW (LB) STRA158
€ BUOCOT = BUD OUTFLOW CONC. (MG/L) STRAL1S59
¢ SSCOUT = SS OUTFLOW CONC. (MG/L) STRA160
€ SBODC - = BUU CONC. (MG/L) AvG. IN RESERVIIR STRALGL
i S$SSC =SS (ONC. (MG/L) AVG. IN RESERVOIR STRAl6?
B S MG/ L = 16050*(LB/CU.FT,.) STRA163
C STRAl64
- 3100 IF(KCT .CT., 1) GC 71O 3200 STRA165
f VOLIN(YI) = 0.5%QINST*DT STRAL1 66
VOLOUT(1) = 0.5%{QOLST+QOUTO) =0T STRAL67

CUMIN = VOLIN(L) STRA168

CUMUUTY = vOLOUT(1) STRAL69

SBUD = 0.0 STRAYITD

~ §SS = 0.0 STRALITL

SCUL = 0.0 STRAL172

LPREV =1 STRALT7:

Je = 0 STRA174

LP =0 STRAL17S

GO 10 4000 STRA1T76

3200 . VOLIN(KDT) = 0,5%#{CINST+QINSTLI*DT STRA177
VOLGUTU(KDT) = 0.5%(COUST+QULSTLI*NT STRAL1T78

CUMIN = CUMIN + VCLIN{KDT) STRAL179

CUMOLT = CUMOUT & VOLOUT(KDT) STRA180
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(g Rala)

OO

4000 IF(VOLOUTIKDT) oLE. 0.0} GO TO 4200

OOOOOOOHON O O

4100

4180

c

c

4200

4300

4350

CALL PLUGS
IF (LABEL .EC. 5000) GO TO 4200

NOW HAVE, FCR EACH PLUG (FOR KP=JP,LP})y ..
FRAC(KP) ¢ DETENT(KP}

MODEL ASSUMES..
NO SCOUR WITHIN BASIN

BRANCH FUR VW PE o BASIN Fluw (IPul)

K = IPCL
GO TO (410054180}, K

IPOL=1 ASSUMES 100% EFFICIENT PLUG FLUW

DO 4150 KP=JP,LP
BUDOUT = BODOUT + BODIN(KPI*FRAC(KP}
COLOUT = COLOUT + COLIN(KPY*FRAC(KP}
SLSOUT = SUSOLT ¢ SUSIN(KP)*FRACIKP)

BOOCGT = BODCUT*16050,0/VOLOUT(KDT)
SSCUUT = SUSOUT %*16050.0/VOLCUTIKOT)

COLCOT = COLOUT/(VOLOUT(KDT)*283.2)
GO TO 4300
IPOL=2 ASSUMES 100% MIXING
FOR THIS CASE, DON'T REALLY NEED SUBROUTINE PLUGS,
UR (KDT} ON VULIN, VOLOUT, SSINe BODIN.
8ODCCT = SBCODC
SSCOLT = SSSC
COLCCT = SCOLC
BUDUUT = BCOCCT*VOLOLT(KDT)/16050.0
SUSOUT = SSCOUT*VOLCUT(KDT)/16050.0
COLOUT = COLCOT*VOLOUT(KDT}*%283,.2
G0 10O 43C0
BUDCCT = C.0
SSCOLY = 0.0
COLCOT = 0.0
IF (LPREV .GT. 1)} GO TO 4300
L =20
JP = C
§800 = 580D - BODOUTYT + BUCIN(KDT)
SSS = SS§S = SUSOUT + SUSINIKDT)
sCoL = SCOL - COLOLT + COLIN(KDT)
IF (STOR ,EQ. 0.0} GC TO 4350
SBODC = SBOD#16050.0/5T0R
§SSC = §5S *16050.0/5YDR
SCUOLC = SCCL/(STOR%283,2)
GO TO 4400
$800C = 0.0
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STRA199
STRA20D
STRA201
STRA202
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c
4400 IF [ISPRIN .L

C
C
¢

§$5SC
sCoLc

0.0
0.0
T

[}

. 1} GO TO 5300

PRINT SCLUTION FOR THIS TIME-STEP

5000 WRITE(6+4606) KDT4TIME2M,QINST,QCUST,

*
*
*

606 FORMAT(*

666 FORMAT(*

¥

STOR,DEPTH, BODIN(KDT) 4SUSIN(KDT),
SBODSSSySBCDLC ySSSCoBUDUUT ¢ SUSOUT,
BUDCOT »SSCOUT 4Py LP

*y 14y F6.1y 2FT.1y Fl0.0y4 F6.2, 2Xy 2F7.1l, F10.1,

FGele 2FT7.1s F9.1,s 3F7.1y 214)
WRITE{ &, L &6} COLIN(KDT), SrOL . SrnNLe ,CNILNIT a0t Y

Yy 40Xy *COLIN= 'y 1PE9424s *SCOL(MPN)I='y E9.2,
* *CONC="y E942y 'COLOUT='y E9.2¢ *CONC='y £9.2)
GO TO 5200

5100 WRITE(6+606) KDT TIME24,QINST,QCUST,

*

STOR,DEPTH

'520C WRITE (626C4}
5300 IF (KLY
IF (ISPRIN LY. 1) GO TO 5400

WRITE{64+6CT) NDT, CUMIN, CUHCUT

607 FORMAT(*0'y /4 * *, 26Xy 'FOR THESEY, 14, * TIME STEPS ', /,

*

* L}

«LT. NDT) GO 7O 5400

Yy 3€X, SCUMULATIVE INFLOW =, iF12.0¢ * CU.FTs'y /,
e 36Xy 'CUMULATIVE OUTFLOW =%, F1l2,0y * CU.FT.*)

400 GO TG 9999

ﬁﬁ’ﬂ

692

€

‘901 IF (KFLAG

c

* *

ERROR MESSAGES =mmm—=mmmocemc e —————

‘8100 WRITE(64692)

FORMAT(' *, 14X, *BUFFER VOLUME BETWEEN LEVELS DSTART AND DSTOP ¢,
*IS TGU SMALL 'y /o

*y 14Xy *RESULTING IN NEGATIVE VOLOUT (AND FON).')

60 TO 9999

«ECe 10} GO TO 902

HRITE(64+693)
693 FORMAT('O %x& TERMINATE - INPUT TO INTERP PROCEDURE IS LESS THAN LSTRA2793
*0WEST VALUE ON CURVE (IN SUBRT. STORAG)'}

STOP 901

‘902 WRITE (616954}

STRAZ41
STRAZ242
STRA243
STRA244
STRA24S
STRAZ246
STRA247
STRA248
STRA249
STRA250
STRA251
STRA252
STRA253
STRAZS¢%
STRAZ255
STRAZ256
STRA257
STRA258
STRAZ259
STRA26D
STRAZ261
STRAZ262
STRA263
STRA264%
STRA265
STRA266
STRA267
STRAZ68
STRAZ253
STRA27D
STRA2T1
STRAZ272
STRAZ2T3
STRAZ74
STRA275
STRA276
STRA2TY
STRAZ2T78

STRA280
STRAZ281
STRAZ282
STRAZ83

654 EORMAT('C *%* TERMINATE - INPUT TO INTERP PROCEDURE IS GREATER THASTRAZB84
“¥N LARGEST VALUE ON CURVE (IN SUBRT. STORAG) '}

c

STuP 902

RETURN

"999¢ DT=DT/60.0

e e - R e il e ikt
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QOO O0

1000

1160

(g

1200
1300

1400
601

SUBROUTINE PLUGS
CUMMUN  /STBK/QIN(150)+BODIN{150),SUSIN(LSO) +COLINC1501},
© QINST+CCUST 3 CINSTLCOUSTL ¢ STORLyQOUTO¢ STORO
ISPRINSIPOL 4DEPMAX s CCMAXe DEPTH,
ATERM(11)4A02CT2(11 )48DEPTH{11),BSTOR(LL),
DUMSTR{11),DUMDEP(11},
VOLIN(150) 4 VOLOUT{150) ¢ STORsCUMIN,CUMOUT 4
SB0D,SSS,SCOL,B0D0OUT, SUSOUT ,COLOUT,
ISTMODISTTYP, ISTOUT,
QPUMP +LSTART+CSTOP »
DTON ¢ STORMX s DTPUMP, CTMORE » STORF4 APLAN
CLANDoCSTORCPS +CTOTALsCPCUYDsCPACRE
LRy JPyLPREV,LABEL,DETENT(150),FRAC(150]}
COMMUN /TRLK/DT(NNT. KDY

LK 2E 3K 3 B JR N % 3

PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG

GIVEN KDT, VOLIN, VOLOUT & STORE ARRAY3S, KDV € LPREVPLUG
FINDS JP AND LP (NUMBERS OF FIRST AND LAST PART-PLUGPLUG

CCMPUTES CETENY AND FRAC ARRAYS (KP=JP,LP)
( SUBPROGRAM BY G.T.)

DT=0T*60.0
LABEL =0
Le = KDT
JP = LPREV

VIKK = VOL IN(KDT)}
VaKK = VCLOUT (KDT)
SUMl = 0.0
SUM = 0.0
SuM = SUM + VOLIAN(LP)
SUM1 = SLM ¢ VOKK -~ VIKK
BACK = SU¥ML = STOR
IF (BACK .GT., VOKK) GO 1O 1100

GO TO 1200
BACK = VCKK
IF(BACK)} 1300514004+20C0
Le =LF -1
IF{LP-1) 5000,1000,41C00
WRITE(6,601)
FURMAT('C A PART-PLUG = 0. EXECUTION TERMINATED.')

. STOP 1400

2000

OO0,

2050

IF(VIKK J.lLE. 0.0) GO TO 4000
"IF{LP .EC. KDT) GO YO 3000

GENERAL CASE
A NUMBER OF PLUGS AND PART-PLUGS LEAVE

IFtLP .EQ. 1) GO TO 2500
IF(4P .GT. 1) GO TO 2800

NN = Jp ¢+ 1
IFINN .EC. LP} GO TO 2600
SouT = 0.0
M =LpP -1
NN = JP + 1

DO 2050 L=NNeM

SouT = SOUT + VOLIN(L)
SauY = SOUT & BACK
STOT = SGUT + VOLIN(JP}

IF(STGT .GE. VOKK) GO TO 2400

182

PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUG
PLUS
PLUG
PLUS
PLUG
PLUS
PLUG
PLUG
PLUS
PLUG
PLUG
PLUS
PLUG
PLUS
PLUG
PLUG
PLUS
PLUG
PLUS
PLUG
PLUG
PLUS
PLUG
PLUS
PLUG
PLUG
PLUS
PLUG
PLUS
PLUG
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2100
2200

2300

2400

-2500

2600

. 2700

+ 2800

2850

[ X x XX u X

3000

3050

3100

FRAC(JP)= 1.0

RISP = KDT - Jp

DETENT(JP) = RIJP*DT
DO 2200 L=NN.M

FRAC(L)= 1.0

RIL = KDT - L

DETENT(L) = RIL*DT
FRAC(LP )= BACK/VOLIN(LP)
RILP = KDT - LP
DETENT(LP)} = RILP*OT
LPREV = LP
60 TO 9999
FRGNT = VOUKK = SQUT
FRAC(JP)= FRONT/VOLIN(J4P)
60 1O 2100
FRONT = VOKK = BACK
60 TO 23C0
Sout = BACK + VOLIN(JP)

IFLSOUT .GE. VOKK) GO YO 2700
FRAC{JF)= 1.0

RIJP = KOT - JP
DETENT{JP} = RIJP*DT
60 TO 23C0

FRUNT = VOKK - BACK
FRAC(JP)= FRONT/VOLIN(JP)
RLJP = KDT - JP
DETENT(JP) = RIJP*DT

60 70 2300

IF (LP .EQ. JP) GO TO 4100
NN =JP + 1

IF(NN .EC. LP} GO TO 2700
SouY = 0.0
M =tp -1

DO 285C L=NN.M
SOUT = SOUT & VOLIN(L}
SouUT = SOUT + BACK

GO TO 2400

SPECIAL CASE
INFLOW PLUG LARGER THAN BASIN VOLUME

IF(LP ,EC. 1} GO TO 3700
IF(JP .GY. 1)} GO TO 3800
NN = JP + 1
IF{NN .EC. LP} GO TO 3500
SouT = 0.0
M = LP - 1
NN JP + 1
00 3050 L=NN4M

SouT = SOUT + VOLIN(L)
SOuUT = SOUT + BACK
STOT = SCUT + VOLIN(JP)

IF(STUT .GE. VUOKK) GO TO 3400
FRACLJPI)= 1.0
RIgP = KDV -~ yP
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PLUG 61
PLUG 62
PLUG 63
PLUG 64
PLUG 65
PLUG 66
PLUS 67
PLUG 68
PLUS 69
PLUG 70
PLUG T1
PLUG T2
PLUG 73
PLUS T4
PLUG 75
PLUG 75
PLUG 77
PLUG 78
PLUS 79
PLUG 80
PLUG 81
PLUG 82
PLUG 83
PLUG B4
PLUG 85
PLUG 86
PLUG 87
PLUG 88
PLUG 89
PLUG 90
PLUG 91
PLUS 92
PLUG 93
PLUG 9J4&
PLUG 95
PLUG 96
PLUS 97
PLUG 98
PLUG 99
PLUGLOO
PLUGLO1
PLUGLO?2
PLUGIO3
PLUG1 04
PLUGL1OS
PLUGLOG
PLUGLO7
PLUGLOB
PLUGLO?
PLUGLLD
PLUGLLL
PLUSLY2
PLULL13
PLUGLL®
PLUGL15
PLUGLLS
PLUG117
PLUSLLS
PLUGLIS
PLUG120



3200

3300

c

3400

c

3500

c

c

C

3600

3700

3800

3850

[ X2 ¥aNyl

c

4000

4050

4100

DETENY(JP) = RIJP*DY
D0 3200 L=KN.M

FRAC(LI= 1.0

RIL = KDT - L

DETEATIL) = RIL*DT
FRACILP)= BACK/VOLIN(LP)
DETENT(LP) = DT*STOR/VIKK
LPREV = LP
GO TO 9959
FRONT = VOKK - SOUT
FRAC{JP)= FRONT/VOLIN(JP)
60 70 3100
sout = BACK + VOLIN(JP)

RIJP = KDT - J4P
DETENT(JP) = RIJP*DT

IF(SCUT .GE. VOKK) GO TO 3600
FRAC{(JPI= 1.0

60 TO 33C0

FRCNY = VOKK - BACK
FRACUJP )= FRONT/VOLIN(JP)
G0 TO 3300

FRONT = VOKK - BACK
FRAC(LP)= BACK/VIKK
DETENT(LP) = DT*STOR/VIKK

LPREV = LP

GO TU $9%9

IF (LP JLEC. JP) GO TO 4100
NN = JP ¢+ 1

IF(NN .EC. LP) GO TO 3600
SOuT = 0,0
M =LP -1

DO 3850 L=NNsM
SOUT = SOUT + VOLIN(L)
souT SOUT + BACK
FRUNT = VOKK = SOUT
FRAC{JPI= FRCNT/VOLIN(JP)
G0 TO 3100

Hou

SPECIAL END CONDITION
NG INFLOW, UUTFLOW FRUM STORAGE

IF (LP JEQ. JP} GO TO 4100
NN =Jp + 1

IF(NN +EC. LP) GO TO 4200
SUuT = 0.0
M =ip -1

D0 4050 =NNyM
Suut = SOUT + VOLIN(L}
sout = SOQUT + SUH - STOR

GO TO 24CC
FRACILP)= BACK/VOLIN(LP}
RILP = KDT - LP
DETENT(LP) = RILP*DT
LPREV = LP
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PLUGL21
PLUG122
PLUGLZ22
PLUG124
PLUGL2S5
PLUGL126
PLUG127
PLUG1Z8
PLUGL 23
PLUGL3O
PLUGY31
PLUG132
PLUGL133
PLUGL3G
PLUGL1 35
PLUGL 36
PLUGL3T
PLUGL 3B
PLUGL 39
PLUG140
PLUGLSL
PLUGLAZ2
PLUGL43
PLUG 1G4
PLUGL45
PLUGL &6
PLUGLSGT
PLUGL%S
PLUGL 49
PLUGLSO
PLUGLS1
PLUGLS2
PLUGLS3
PLUS154
PLUGLS5S
PLUGLS6
PLUSYSDT
PLUGLSS
PLUG153
PLUGLGO
PLUGL61L
PLUGL62
PLUGLG3
PLUS1G6S
PLUG165
PLUGl60
PLUGLGT
2LUGL68
PLUG169
PLUGLTO
PLUGLTL
PLUGLIT2
PLUGLT3
PLUSLTS
PLUGLTS
PLUGLTO
PLUSLITT
PLUGLTSE
PLUGL1T3
PLUGL8O



G0 TO 6999
c
4200 FRONT = VOKK -~ BACK
FRAC(JP)= FRONT/VOLIN(JP)
RILP = KDT - LP
DETENT(JP) = RILP*DT
60 TO 23Co
C
5000 LABEL = 5000
60 YO 6959
C
9999 DT=DT/60.0
RETURN
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PLUGLSBL
PLUGL8B2
PLUGLB3
PLUG1 84
PLUGL8S
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PLUG133
PLIG1 %4



SUBROUTINE SROUTE
CGMMON /STBK/QIN(150),BOBIN(150),SUSIN{150),COLIN(150),
QINST 4COLST ¢ QINSTL yCOUSTL s STORL ¢ QUUTO ¢STORO ¢
ISPRIN IPOL s DEPMAXy GCMAX DEPTH,
ATERM(11)+A02DT2111 }4BDEPTHIL11)¢BSTURILL),
DUMSTR{11) ,DUMDEP(11),
VOL IN(150},VOLOUT (150} 4 STOR, CUMIN,CUMOUT,
SBUD+SSSySCOL,BODOUT ,SUSOUT ¢COLUUT ,
ISTMGD, ISTTYP,ISTQUT,
QPUMP,CSTART,DSTOP,
DTON» STORMX s DTPUMP y DTMORE 5 STORF 4 APLAN ¢
- CLANC ¢CSTOR,CPS oCTOTAL,CPCUYD, CPACRE,
LP,JP o LPREV,LABEL +DETENT(150) « FRAC(150)
COMMGN /ZTBLK/DT,MOT KOT
ODIMENSTCA DUMTRM(111,DUMAO2(11)

LA AL AL L B K LK R

C
DT=DT#*60.0
C
C INPUTS ARE DT, QINST, KDV, STORO,
C QOUTO, ATERM{ll}, AD2DT2(11)}
C DUTPUTS ARE QOUST, STORE(150)
C NOTE.. ALL FLOWS ARE IN CFS.
C
IF (KLY +GT. 3 GO TO 1000

C
C INITIALISE
c

QINSTL = 0.0

QUUSTL = COUTO

STORL = STQRO

D12 = DT/2.0
C

1000 TERM = (QINSTL + CINST)*DT2 - (QUUSTL*DT2
* - STORL)
IF (TERK .GE. 0.0} GG TO 2000
HRITE(6¢601F TERM, KDT
601 FORMAT{* ', %'¥% RESET TERM ="', Fl2.5, * TO ZERO *, 110}

TERH = C.0
C
C FIND *02C0T2' CORRESPONDING TO *TERM' ABOVE,
C BY LINEAR INTERPULATION.
c

2000 DO 2050 [I=l,11l
) DUMTRMLID ATERM(T)
2050  DUMAC2(I} Aczorz{1}
c

o

CALL INTERP(DUMTRMsDUVMAD2,11,TERM,02D0T2,KFLAG}

c
IF (KFLAG .NE. 0) GO YO 901
STOR = TERM - 02DT2
QQUST = 020T2/0T72
cc HRITE(6461)
c
c INITLALISE FOR NEXT TIME-STEP
c
QINSTUL = CINST
QUUSTL = CQOUST
STORL = STYOR
60 10 9959
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SROY
SROU
SRAU
SROU
SROU
SROJ
SROJ
SROU
SROY
SROU
SROY
SROU
SROY
SRoU
SROY
SROJ
SROJ
SROY
SROU
SRUU
SROJ
SROU
SROY
SROU
SROU
SROUY
SROJ
SRUU
SROY
SROU
SRO S
SROU
SROY
SROU
SROU
SROU
SROY
SROU
SROU
SROU
SROU
SROJ
SROU
SROY
SROU
SROY
SROV
SRUY
SROY
SKRou
SROU
SROU
SRUY
SROU
SROU
SROU
SROY
SROU
SRAOU
SROY
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oo ERROR MESSAGES SROU

SROY

901 IF (KFLAG .EQ. 10) GC TO 902 SROU
WRITE(6+€91) SROU

691 FORMAT('Q #4x TERMINATE - INPUT TO INTERP PROCEDURE IS LISS THAN LSROUY
*OWEST VALUE ON CURVE (IN SUBRT. ROUTE}*) SROY
sTOP ' SROU

c SROU
902 WRITE(6+692) SROU
692 FORMAT('0 *** TERMINATE - INPUT TO INTERP PROCEDURE IS GREATER THASROU
#N LARGEST VALUE ON CURVE (IN SUBRT. ROUTE}*) SROU
stop SROU

c SRUU
9399% DT=uT/66.C SROU
RETURN SROY

END SROU
(ss==zseccxsxsr=SsrSE TS CS SIS RC ST ST ==X =SS S==sose=s=s=xzsss=zsr===SRQY
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30
31

33
34
36
37
217
29

300

40
42

46
161

219

cc
cC
<C
cC
€1000

SUBROUTIAE SPRINT

COMMON

CCMMON

COMMON
*

DIMENS

WRITE(
WRITE(

COPIED BY EJF FRCM RUNJAND.TRAN OF 17 AUG 70

JTBLK/DTNDT,KDT

/BLK2/CQARR(150)4BDARR{150}

/BLK3/JSsJNS o NPOLLy SSARR(150) +COARR(150) ¢POLL(1604545)

Q0(160,4 5}
IChN DUM(150)
PRINT INFLOWS

6+521)
6951120(1+1=1+10)

WRITE(6+912) JNS,(QQARR(KDT) KDT=14,NDT)
WRITE(6+922)
WRITE(€,4511)(1,1=1,10)

DO 217
GO TO

K2l,aPLLL
(3C0433,+36)s K

HRITE(64960)

00 31

KDT=14NDT

DUM(KDT) = BDARRI(KDT}/DTY
WRITE{69512) JINS,(DUM(KDT) sKDT=1,NDT)
G0 Yo 2117
HRITE(6,961)

DU 34

KCT=1,NDT

DUM(KDT) = SSARRIKDT)I/DT
60 TO 22
WRITE(646€3)

60 37

KET=14NDT

DUM(KCT) = COARR(KDT)/DT
WRITE(6+567) JNSy (DUM(KDT)oKDT=1,NDT)
CONTJ NUE

PRINT OUTFLOWS

WRITE{(£9523)

KRITE(64911)(141=1,10)

WRIVE(£+512) JNS»{(QUIKDTJS) yKDT=14NDT)
HRITE(6,524)

WRITE(b6,511)(I,1=1,10)

00 219

K=1oNPOLL

GO YO (4C442046)+K
HRITE(6,4560)

G0 TU 161
RRITE(£,561)

60 T0

1€1

WHRITE(645€3)

CONTIENLE

IFIK.NE.3) WRITE(6,+912) JNS,(PULLIKDT,KsJS)KDT=1,NDT}
IF(K.EC.3) WRITE(6496T) INS,{POLLIKDT4KoJdS)KDT=1,NDT)
CONT INUE

FIND TOTAL OUTPUT OF SS AND BUD IN POUNDS

TSS0UT=0.0

TBUDOT=C.0

00 10CC J=14+NDT

TSSQUT=T1SSOUT+OUT2(NNPEJ»2)*DT /60,

TBUDUT=TRCOCT+UUT 2{NNPEsJ+ 1) *DT/60.

CUNTIAUE

WRITEL

C6¢924)

HRITE(6+4911)([,1=1,10)

DO 236
GO TC

K=1.NPOLL
(50:52+5614K

50 WRITE(E4S€E)

60 TO

234

52 KRITE(E+SGI)}

188

SPRI
SPRI
SPR1
SPRI
SPR1
SPRI
SPR1
SPRY
SPRI
SPRI
SPRI
SPRI
SPRI1
SPRI
SPRI1
SPRI
SPRI
SPRI
SPR1
SPR]
SPRI
SPR1
SPR1
SPRI
SPRI
SPR1
SPR1
SPRI
SPR1
SPR1
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI1
SPRI
SPRI
SPRI
SPRI
SPR1
SPRI
SPRI
SPRI
SPRI1
SPRI
SPRI
sPR1
SPRI1
SPRI
SPRI
SpPr1
SPRI
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56
234

2317
238
235

236
cc

GO YO 234

WRITE(€4S5€61)
CONTINLE

DO 235 KDT=1,4NDT
IF(QO(KCT4JS}.EQ.0.0)

GO TO 237

IF(KeNE3) DUM(KDT) = POLL(KDT+KyJS)*267.5/Q0{K0TyJS)

IF(K.EQ+3) DUM{KDT])

GO 10O 238
DUMIKDT)=C.0
CONTINUE
CONTINUE

POLL(KDT ¢K4JS)/(QUIKDT,,JS)%*17040,0)

IF(KeNE.3) WRITE(64912)JINS, (DUM(KDT) 4KDT=1,NDT)
IFIK.ECe3) WRITE (64967)INS (DUM(KDT) 4KOT=1,NDT)

CantTinNUC

WRITE(C645965) JINS,TSSOUT 4 JINS,TBODOT
CCY65 FORMAT('29/%0%y5X*TOTAL POUNDS OF SUSPENDED SOLIDS OUTPJT FROM ELSPRI

SPRI
SPR1
SPRI
SPRI1
SPRI
SPRI
SPRI
SPR1
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI
SPRI

cc *EMENT ' ,14,' =',F10.2//' *y5X,*TOTAL POUNDS OF FIVE-DAY BOD OUTPUTSPRI
cc * FROM ELEMENT *o144¢® =49F10.2////) SPRI
311 RETURN SPRI
911 FORMAT(® EXTERNAL'/' ELEMENT TIME STEP'/* NUMBER'y 3X, SPRI

* 1C(I1éy4X3) SeRri

912 FORMAT('0%,16,4X,10F10.3,/% *,{10X,10F10.3}) SPRI
921 FORMAT(*1%y /s * %y 50Xe 'INLET HYDROGRAPH - CFS') SPRI
922 FORMAT(*0%y /4 * 'y 52Xy 'INLET POLLUTOGRAPHS') SPRI
923 FORMAT(*C'y /s ' %, 45Xy '"TREATED OUTFLUW HYDROGRAPH -~ CFS') SPRI]
924 FORMAT('C'y /o ' ',y 46Xy *TREATED OUTFLOW POLLUTOGRAPHS®) SPRI
960 FORMAT('Q'y 50X, *#%x BOD IN LB/MIN %%%¢) SPR]
961 FORMAT('C'y 44Xy '*x SUSPENDED SOLIDS IN LB/MIN *%xt) SPRI
963 FORMAT('0'y 46X, tx%% COLIFORMS [N MPN/MIN %%xxt) SPRI
966 FORMAT (80, 45X '%%xCOLIFORNS IN MPN/IOOML %%%x?) SPRI
967 FORMAT(*C's 16y 4Xy LPLOELO.2, /4 * 'y (10X, 10ELD.2)) SPR1
968 FORMAT('C*y 50Xy '*%x B0D IN MG/L %%x%t} . SPRI
969 FORMAT{*0%'y 44Xy **%¥x SUSPENDED SOLIDS IN MG/L **%') SPRI
END SPRI
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SUBROUTINE TRCOST TRCOD
COMMON CCNVER sKHOUR ¢ KMIN9L s KMCDyNFLAG»BIGWHEADL 4 HEAD2 s TRCO

* QDESYN,CQIF,WAQULT) sWAINCT7),QQ0OUCT)+QUINCT) WARMLT) ,QQRL, TRCO

* BDIFsCCRM(T14BOUULT) »BDINCT) +BCUUCT I ¢BCINIT) 4 BDRL 4 TRCT

# SSIF¢SSIN(T)»SSOUCT)SCOULT)SCINIT)SSRMIT) 4SSRL¢COIF,CORL, TRCO

% ADEPTH(LL) yAASURFILY )y ITREAT(T) +ISTUR¢IPRINT y1CUST ¢HRFD, TRCO

® MOCSIZyICREMICL2 sSCREENQQIFMXoDESF ¢ IRANGE ¢ KNTOF, TRIBA, SEDA, TRCY

* SQM,SREFFH,BREFFHyNUNITHy UAREAH, UPRAMA, ICHEMH,HM, VOLDAF ,I1 TABLE, TRCD

* MUDCST+TCTCSToRECIRC UVRDAF ) TSURFASOVRSEDNSEDeJM(T) o HTRMT S, TRCO

* NSCRN¢SCRCAP.SUAREA,FAREAByNMS,AREAMS ,VOLCON,VOLSED, ALIMUT, TRCO

* BDINT(7)+SSINT(T) ¢MAINT(7) ,8D0UT(T) 4SSOUT (T ) ,WAUUT(T), TRCO

* WARMT(7)+BCRMTIT) ¢ SSRMT(7) 4CHEMUT (B) +CL2UT(8),QMOD(20),WTRMTL, TRCI

* QQRMT(7),QQ0UT(7),QCRMMX(7),QQ0UMX(T7)QQRMMN(7) QQOUMN( T}, TRCO

* PCRATOTYWBITUTITI ¢ SCEMMX{TI S0 iiT i v BCRIENITYIsOCOSHNIT Y TRC3

® SCRMT{T)¢SCOUT{T) o SCRMMX{T) s SCOUMXCT) «SCRMMN(T) SCOUMNIT}, TRCO

* BDRM(7) ¢BCRM{T7)¢SCRM(T) TRCI
COMMUN  /BLKL/NAME(4+21) TRCD
COMMON /STBK/QIN(150)+B0DIN(150)s SUSINI150),COLIN(150}), TRCO

* QINST+CCUSToQINSTLCOUSTLsSTORL:QOUTO+STORO , TRCO

* ISPRIN,IPOL,DEPMAX,QCMAX;DEPTH, TRCO

* ATERNM(11),AC20T2(L1),BDEPTH(11),BSTOR(1L), TRCO

* DUMSTR(11}+OUMDEP(LL), TRCU

& VOLIN(150)},VOLOUT{150) ¢ STOR:CUMIN,CUMOUT, TRCO

% SBOD,SSS.SCOL+BODOUT SUSOUT ,COLOUT, TRCO

* [STMCD,ISTTYPISTOUT, TRCD

* (QPUFPDSTART,DSTOP, TRCO

* DTON,STORMXDTPUMP ¢DTMORE ¢ STORF+APLAN TRCU

* CLANCsCSTOR¢CPS +CTUTAL+CPCUYDCPACRE TRCO

* LPeJP ¢LPREVyLABELsDETENT{150)FRAC(150) TRCO
DIMENSICN ENRULS) yRYEARIT7) sACJ{T) oCAPCST(T)+ ALAND(7)+CLACST(T7), TRCD

* ANRCST U 7)o ALACST(T) s BASICM{T7),CHCOSTIT),OTHCST (7}, TRCO

* TENR{15),CL2CST(T) TRCI

C TRCD
IF (ICCST .LT. 1) GO TO 9999 TRCO

o TRCO
WRITE(E,601) TRCO

601 FORMAT (' 1SUMMARY OF TREATMENT COSTS® 4/) TRCO
c TRCO
c READ AND WRITE GENERAL COST PARAMETERS TRCO
c TKCOD
REAC (5,501} RATEPCe NYRS, MODYR, SITEF TRCO

501 FORMAT(¥F10.2, 2110, F10.4) TRCU
IFf (MODYR .LT. 1970) GO TO 9100 TRCA

IF (MODYF .GT. 1980). GO TO 9209 TRCO

c DEFAULT VALUES TRCO
IF (RATEPC +EQ. 0.0} RATEPC = 7.00 TRCD

IF INYRS .EQ. 0) NYRS = 25 TRCU

IF (SITEF .EQ. 0.0} SITEF = 1,00 TRCO

CRC = (1.6 + 0.01*RATEPC)%ENYRS TRCO

CRF = C.OL*RATEPC#CRC/(CRC - 1.0) TRCO

KENR= FCDYR - 1969 TRCO
READ(5+5C2) (IENR(I}, I=1,11) TRCD

502 FURMAT(8110) TRCO
WRITE(6,6G3) . TRCU

603 FORMATU('Cty 15X¢ *ASSUFED FUTURF ENGINEERING NEWS RECORD INDICES' TRCO

* Ze ' % 15Xy SCUNSTRUCTION ~— 20 CITY AVERAGE', /, TRCOD

* 0, 23Xy 'YEAR®y 5X¢ *ENR INDEX's /) TRCU

DO 700 1=1,11 TRCO
ERRIIT = TENRLT) TRCU

KYEAR = 1969 + | TRCO
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oo

OO OO

OO

OO0

HRITE(6,605) KYEAR, IENR(I} TRCO 61
605 FORMAT(® 5 21X, [6, S5Xy 16} TRCO 62
700 CONTINUE TRCO 63

TRCU 64
READ GENERAL UNIT COSTS TRCO 65
TRCOD 66

READ(5+5C4) UCLAND,UCPOWR,UCCL2,UCPOLY yUCALUM TRCO 67

504 FORMAT(F10.0,F10.5,3F10.2) TRCO 68
TRCU 69

UCLAND = UNIT COST OF LAND, $/ACRE TRCO ‘72
UCPOWR = UNIT COST OF POWER, $/KWH TRCO 71
UCCL2 = UNIT COST OF CHLORINE,s $/LB TRCO 72
UCPOLY = UNIT COST OF POLYMERS, $/LB TRCO 73
GCALUM = UNLT CUST UF ALUIM, $/L6 TRCS T4
RATEPC = [NTEREST RATE FOR AMORTIZATION, PERCENT  TRCO 75
NYRS = AMORTIZATION PERIOD, YEARS TRCO 76
MODYR = YEAR OF MUDELs FOR COSTS TRCO 77
SITEF = AN ENR FACTOR FOR GEOGRAPHIC LOCATION OF STRCJ 78
L = LEVEL NUMBER TRCO 79
ENR = ENG. NEWS RECORD CDST INDEX, FOR YEAR & LOTRCOU 80
TRCU 81

DEFAULT VALUES TRCO 82

IF (UCLAND .EQ. 0.0} UCLAND = 20000,0 TRCO 83

IF (UCPOWR .EQe. 0.0) UCPOWR = 0.02 TRCO 84

IF (UCCLZ .EQ. 0.0) UCCL2 = 0.20 TRCO 85

IF (UCPOLY .EQ. 0.0) UCPOLY = 1.25 TRCO 86

IF (LCALUM oEQ. 0.0) UCALUM = 0.03 TRCO 87

NRITE(6,602) RATEPC, NYRS, CRF, MOOYR, SITEF TRCO 88
602 FURMAT(®0%'y 15X+ 'COST PARAMETERS , ., /4 TRCO 89

* t ¢, 20Xy YINTEREST RATE =', F10.2, ' PERCENT', /, TRCD 90
* * *y, 20Xy 'AMORTIZATION PERIUD =1', I10y * YEARSYy /4 TRCU 91
* * ¢, 20Xy *CAP. RECOVERY FACTOR =', F10.4y /4 TRCO 32
& ¢ 1, 20X, 'YEAR QOF SIMULATION =t, [10¢ /> TRCO 93
* ¢ 9, 20Xe 'SITE LOCATIGN FACTDR =', F10.4) TRCD 9¢

TRCO 95

HRITE(6+604) UCLAND UCPOWR yUCCL24+UCPOLY yUCALUM TRCI 96

604 FORMAT('0%, 15Xs UNIT COSTS o oty /, TRCO 37
* ¢ t, 20Xs 'LAND =t, F10.2, ' S/ACPE', /, TRCO 98
* ¢ 1, 20Xy TPOWER 2%, Fl143y ' S/KWH'y /, TRCO 99
* * ', 20Xy *CHLORINE =, Fll.3, * $/LB*, /, TRCO100
* ' e, 20X *POLYMERS =%, F1ll.3, ' $/LB% /4 TRCU101
* * 0, 20Xe 'ALUM =t, F10.2, ' $/LB"} TRCO192

TRCD103

INITIALIZE TRCD104

TRCO105

DO 900 L=1.7 TRCO106
CAPCST(L) = 0.0 TRCOLDT
ALANC(L) = 0.0 TRCO108
CLACST(L) = 0.0 TRCU109
ANNCSTI(L) = 0.0 TRC3110
ALACST(L) = 0.0 TRCUL11
BASICM(L} = 0.0 TRCOIL12
CL2CST{(L) = 0.0 TRCGL13
CHCOST(L) = 0.0 TRCOL14
900 OTHCST(L) = 0.0 TRCU115
TRCULLG

CAPCST = CAPITAL COST OF INSTALLED EQUIPMENT, $ TRCOL117

ALAND = AREA CF LAND REQIRED FOR THIS tQUIP, ACRESTRCOLLS

CLACST = CAPITAL COST OF LAND REQUIRED, & TRCI119

ANNCST = ANORTIZEL COST OF INSTALLED EQUIPMENT, $/YTRCOLZ20
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o ALACST = AMURTIZED CUST UF LAND REQUIRED, $/YEAR TRCI121
c BASICM = COST OF MINIMUM MAINTENENCE (NO STORMS), $TRCD1l22
c CL2CST = COST OF CHLURINEs $/STOURM TRCD123
c CHCOST = COST OF POLYMERS AND ALUM, $/STORM TRCOL24
c OTHCST = ALL OTHER STORM COSTS, $/STORM TRCD125
c TRCD126
Q = CMCD(KMOD) TRCO127

QM6D = @ . TRCO128

IF {Q «L1. 12.0) Q = 12,0 TRCO129

¢ TRCO130
T LEVEL 1 BRANCH (FCR TREATMENT BY BAR RACKS) TRCO131
C TRCO132
1000 K = ITREAT(1l) - 10 TRCO133
L=1 TRCD134

60 10 (2000,1200}), K TRCO135

c TRCI136
c 12} FOR BAR RACKS TRCO137
c TRCO138
1200 1F (SCRCAP .LTe« 120.0) SCRCAP = 120.0 TRCDO139
CAPCST (1) = NSCRN*¥{11000.0 + 1000.0%{SCRCAP~120.0}/2640,0} TRCO140

* *ENR(KENR2/1000.0 TRCI141

o BASED ON JACKSONWVILLE, 1959 (ENR = 790),A0d TO ENTRCO142
IF (QMGC .LE. 100.,0) CAPCST(l) = CAPCST{1l) + _ TRCU143

* 1000.0%10, 0*QMGD**0,625 TRCO144

* 2ENR (KENR)/1034.0 TRCO145

IF (QMGD .GT. 100.0) CAPCST(1) = CAPCST(1) + TRCOl45

% 1€00.0%({QMGD/100.0)%178.0 TRCD147

* #ENR{KENR)/1034,.0 TRCI148
CAPCST(1) = CAPCST(1)*SITEF TRCO149

c BASED CN 20 CITIES AVs ASSUMED 1966 (ENR = 1034) TRCU150
ALAND(1) = (2700.0 + 3,0%QDESYNI/43560,0 TRCU151
CLACST(1) = ALAND(1 }*UCLAND*ENR{KENR)I/ENR(1} TRCO152
ANNCST(1) = CAPCST(1)*CRF TRCD153
ALACST(1) = CLACST(1)%0,01*RATEPC TRCO154
BASICNM(1l} = CAPCST(1)%0.01 ‘ TRCDO155
CL2CST(1) = 0.0 TRCJ156
CHCOST(1l) = 0.0 TRCO1S57
OTHCST(1l) = 20.0 ¢ O.0T*WTRMT1*ENR(KENR}/250.0 TRCU158

c BASED CN WORCESTERs 1940 (ENR = 250) TRCI159
c TRCO160
Crmmrmee—— LEVEL 2 BRANCH (FGR INLET PUMPING! TRCIl61
c TRCO162
2000 K = ITREAT(2) - 20 TRCO163
Lt=2 TRCO164

GO 1O (3000,2200), K TRCO165

c TRCJ166
c 22) FOR INLEY PUMPING (STATION) TRCO167
C TRCU168
2200 CAPCST(2) = 25000.0%({QMGD**0,58)*SITEF*ENR{KENR)/1316.2 TRCD169
IF (QMCD .GT. 20.0) TRCO170

* CAPCST(2) = 16000.,0*(QMGD*%0.T3)+SITEF*ENR{KENR)/1314,) TRCU171

IF (QMGD «GTe 1C0.0) TRCO172

* CAPCST(2) = QMGD*{16000.,0/(100.0%%0,27) )*SITEF*ENR(KENR)/1314,.0 TRCU173

H = HEADI1 . TRCO174

IF (H +L7. 10.0) H = 10.0 TRCO175
CAPCST(2) = CAPCST(2) + (H-10.0)*(0.0017 + TRCU1T6

% (ALOGLO(QMGD I =0.778)1%0.00095/1.824) TRCU177
ALAND(2) = QNMGD*(975.0~QMGD)%6.0/(475.0%43560.0) TRCU178
CLACST(2) = ALAND(2)%UCLAND*ENR(KENR)/ENR(1) TRCD179
ANNCST(2) = CAPCST(2)%CRF TRCO180
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ALACST(2})

= CLACST(2}%0.01*RATEPC TRCD181
BASICM({2) = CAPCST(2)*0.02 TRCO182
CL2CST(2) = 0.0 TRCO183

cHCosT (2l = 0.0 TRCO184%
OTHCST(2) = 15.00 + UCPOWR*62,.4%QDESYN&H/(550.0%1.341%0.7) TRCD185

c TRCI186
(mmm s LEVEL 3 BRANCH (FOR PRIMARY TREATMENT) TRCO187
C TRCU188
3000 K = [TREAT{(3) - 30 TRCO183
L=3 TRCOLG0

GO TO (4000,3200¢320093400535000s K TRCO191

c TRCU132
C 32) € 33) FOR DISSOLVED AIR FLOATATION TRCO193
C TRCU194
C _BASED ON BAKER ST, SAN FRANCISCO, ADJUSTED TRCO195
3200 IF (QMGD oLE. 15.0) CAPCST{(3) = 1.35%QMGD* TRCO196
* EXP(Zz.3026/(0.2075 + 0.0114%ALOGL0(QMGD))) TRCU197

If (QMGD .GT. 15.0 .AND. QMGD .LE. 100.0) TRCO198

* CAPCST{(3) = 135%QMGD*EXP(2.3026%(4.6032 - TRCO199

* 0.,0559%ALOGL0O(QMGD ) ) TRCO200

IF (QMGD .GT. 100.0} CAPCST{3} = 28000.0%*1.35%QMGD TRCD201

c BASED ON 20 CITIES AV, 1967 (ENR.= 1098) TRCO202
CAPCST(3) = CAPCST(3)*SITEF*ENR(KENR)/1098.0 TRCJ203

c ADD FOR MECH. SCRAPERS IF NOT PRECEEDED BY FINE SCRETRCO204
IF (ITREAT(3) .EQ. 33) CAPCST(3) = CAPCST(3) + 500,0%QM50D TRCO205

c ADD FOR CHLORINATOR (GAS FEED ASS'D) IF CHLORINE ADDIRC1206
IF (ICLZ .GT. 0) CAPCST(3) = CAPCST(3} + 500.0%QUGD TRCO207

C ACD FOR DOSING EQUIP IF POLYMERS ADDED TRCU208
c?? IF (ICHEM ~€T~ )} TRCU299
ALAND(3) = 10000.0%CMGD/(25.0%43560.0} TRCO210

RQLAAND = 2.0%TSURFA/43560.0 TRCO211

IF {ALANC(3) .LT. RQLAND} ALANDI3) = RQLAND * TRCOZ212
CLACST(3) = ALAND(3)=UCLAND®ENRIKENR}/ENR(1) TRCUZ213
ANNCST(3) = CAPCST(3}*CRF TRCO214
ALACST(3) = CLACST{3)%0.01*RATEPC TRCO215
BASICM(3) = CAPCST(31%0.02 TRCO216
CL2CST(3) = CL2UT(3)*UCCL2 TRCO217
CHCUST(3) = CHEMUT{3)=UCPOLY TRCN218
OTHCST(3) = WAINT(3)%1000.0%0.004 + 15,00 TRCO219

IF (ITREAT(3) .EQ. 33) GO TO 3400 TRCU220

GO TO 40CO TRCI221

c TRCOD222
c 33) & 34) FOR FINE SCREENS TRCU223
c ] TRCOZ224
3400 CAPSC = QMGD%*12000.0%SITEF*ENR(KENR]/1314.0 TRCO225
CAPCST{3} = CAPCST(3) + CAPSC TRCI22%

ALSC = (Q76¢C)*3000.0/(43560,0%SQRT(Q/6.0}) TRCO227
ALANC(3) = ALAND{3} + ALSC TRCJ228

CLASC = ALSC*UCLAND TRCO229
CLACST(3) = ALAND(3 }*UCLAND*ENR(KENR)/ENR(1) TRCO230
ANNCST(2) = CAPCST(3)=CRF TRCO231

ANNSC = CAPSC%CRF TRCO232
ALACST(3) = CLACST(3)%0.01#RATEPC TRCU233

ALASC = CLASC*0.01%RATEPC TRCD234

BMSC = CAPSC*0.02 TRCN235
BASICM{3) = BASICM(3) + BMSC TRCO236
CL2CST(3} = 0.0 + CL2CST(3) TRCD237
CHCOST(3) = 0.0 + CKCOST(3} TRCU238

0TRSC = WAINT(3)*1000.0%0.006 + 15.00 TRC0239
OTHCST(3) = OTHCST(3) + OVHSC TRCU2640
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60 10 40C0 TRCI241

c TRCO242
c 35} FOR SEDIMENTATIUN TRCO243
C TRCDZ244
3500 GO TO (3600,3700), ISTOR. TRCD245
c IN REW SED TANKS TRCIZ246
3600 CAPCSTI(3} = 43000,0*{QMGD*700.0/0VRSED) #%0.91 TRCD247
IF {QMGD .GT. 100.0) CAPCST(3) = 430.0%QMGD%=(70000./0VRSED)I**0.91TRCD248
CAPCST(3) = CAPCST(3)*SITEF*ENR{KENR)/1000.0 TRCO249

c BASED ON 20 CITIES AV, 1967 (ENR = 1098), ADJUSTED TRCU250
ALAND{2) = Q*1C00000.0%2.0/{0VRSED*43560.0} TRCD251
OTHCST(3) = WAINT({3)%1000.0*0.004 ¢+ 15.00 TRCN252

GO YO 3800 TRCO253

c 1% sToRAce TRCDZS4
3700 CAPCST{3) = CPCUYD* (STORMX/27.0)%SITEF*ENR(KENR)/1314,0 TRCO255
ALAND(2) = APLAN/43560.0 TRCO256
OTHCST(3) = WAINT(3)*1000.0%0.005 TRCOU257

c IN EITHER TRCD258
3800 CLACST(3) = ALAND(3)*UCLAND*ENR(KENR)}/ENR({L) TRCD259
ANNCST(3) = CAPCST{3)*CRF TRCU260
ALACST(3) = CLACST(31*0.01%RATEPC TRCO261

¥ BASICM(3) = CAPCST(3)*0.01 TRC 0262
CHCOST(3) = 0.0 TRCD263
CL2CST(3) = CL2UT(3)}*yCCL2 TRCO264

c TRCUZ65
Crmmmmee—— LEVEL 4 BRANCH (FOR SECONDARY TREATMENT) TRCI266
c TRCO267
4000 K = ITREAT(4) - 40 TRCU268
L =4 TRCD269

GO TO (5000,4200,4300}), K TRCO270

c TRCI271
' 42) FOR MICROSTRAINERS TRCDZ72
c TRCU273
4200 CAPCST(4) = 20000.0 TRCD274
IF (QMGD .LT. 25.0) CAPCSY(4) = 20000.0 TRCO275
CAPCST(4) = CAPCST(4)*QNMGD*SITEF*ENR(KENRY/1314.0 TRCN276

c BASED ON 20 CITIES AV, 1970 (ENR = ENR(1)}) TRCU2TT
ALAND(4) = 0.50%G*3C00,0/{4356C. 0%*SQRT(Q/12.0)) TRCO278

IF (QMGD LLT, 25.0) ALAND(4) = ALAND(4)%},333 TRCO279
CLACST(4) = ALAND(4)*UCLAND*ENR(KENR)/ENR(L) TRCU28B0O
ANNCST(4) = CAPCST(4)*CRF TRCO281
ALACST(4) = CLACST{4)%0.01%RATEPC TRCI282
BASICM(4) = CAPCST(4)%0.02 TRCD293
CHCEST(4) = 0.0 TRCO284
CL2CST(4) = 0.0 TRCD285

c BASED ON HANOVER PARK TRCO2%6
OTHCST(4) = WAINT{4)*1000.0%0.006 ¢ 15.00 TRCO287

G0 TO 50C0 TRCO288

c TRCO289
C 43) FOR HIGH RATE FILTERS TRCO290
c TRCD291
4300 CAPCST(4} = 0.689C000.9%QMGC*%0.67 TRCD292
CAPCST(4) = CAPCST(4)*SITEF®ENR(KENR)/1058.0 TRCD293

C BASED ON 20 CITIES AV, 1967 (ENR = 1058) TRCI294
ALANC(4) = Q*1000000.0%2.5/(1440.0%20,0%43569,0) TRCJ29%
CLACSTU4) = ALANDI{ 4 )*UCLAND*ENRIKENR) Z/ENR(L) TRCDZ236
ANNCST(4) = CAPCST{4)*CRF TRCO297

ALACSY (4} = CLACST(4)*0.0L*RATEPC TRCD298
BASICNM(4) = CAPCST(4)%0.02 TRCU299
CHCOST(4) = CHEMUT(4)*UCPOULY TRCI300
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CL2CST(4) = 0.0

TRCO301

OTHCST(4) = WAINT(4)%1C00.0%0.010 + 15,00 TRCI302

C TRCG303
R et LEVEL 5 BRANCH (FOR EFFLUENT SCREENS) TRCO304
c TRCI305
S000 K = 1TREAT(S) - 50 TRCO306
t=35 TRCU307

G0 TO (6C0095200)y K TRCD3938

¢ TRCD209
c §2) FOR EFFLUENT SCREENS TRC3310
c ) TRCO311
5200 IF (QMGD .GE. 100.0) GC TO 5210 TRCU312
CAPCST(S) = QMGD*(5000.0/QM5D*%0, T)*SITEF*ENR(KENR)/1314.0 TRCO3137

C IRSTALL ATION DASAD 08 20 217778 £y, 197D TRCO31l4
CAPCST(5) = CAPCSTI(5) + 0.7%1000.0%10.0%(QMGD**G, 625 )% TRCO315

* - SITEF*ENR(KENR}/1034.0 TRCO315%

c CHANNEL hKS BASED ON 20 CITIES AVs ASSUMED 1966 (ENRTRCO317
GD TO 5220 TRCO318

5210 CAPCST(5) = CMGD*200.0%SITEF*ENR(KENR)/1314,.0 TRCO319
c INSTALLATION BASED ON 20 CITIES AV, 1970 TRCO320
CAPCST{S5) = CAPCST{5) + 0.,7%1000.0*(QMGD/100.0)1%178,0% TRCO321

* SITEFXENR(KENR)/1034.0 TRCU322

c CHANNEL WKS BASED ON 20 CITIES AV, ASSUMED 1966 (ENRTRCO323
5220  ALANC(S) = (2700.0 + 3.0*QDESYN)/43560.0 TRCO324
CLACST(S) = ALAND(S)*UCLAND*ENR(KENR)I/ENR(1) TRCD325
ANNCST{S) = CAPCST{5)*CRF TRCD325
ALACST(5) = CLACST(S5)*0.01*RATEPC TRCO327
BASICM(5) = CAPCST(5)%0,015 TRC0328
CHCOST(5) = 0.0 TRCO329
CLeeST{S) = 0.0 TRCU330
OTHCST(5) = 15.0 + 0.30%WTRMT5%1000.0/250.0 TRC0331

BASED ON WORCESTER, 1940 (ENR = 2501} TRCO332

GO TO &CCC TRCU333

c TRCO334%
Lo LEVEL 6 BRANCH (FOR OUTLET PUMPING) TRCO335
c TRCO336
6000 K = ITREAT(&) - 60 TRCO337
L =¢ TRCU338

GO TO (7€CC0,6200): K TRCD339

c TRCO340
c 62} FOR QUTLET PUMPING (STATION) TRC0341
c TRC(1342
6200 CAPCST(6) = 25000.0*%(QMGD%*0,.58)*SITEF*ENR(KENR)/1314.0 TRC 0343
IF (QMGD «GTe 20.0} TRCO344

*# CAPCST(6) = 16000.0*(QMGD*%0.73)*SITEF*ENR{KENR}/1314.,) TRCO345

IF (QMGD .GT. 100.0) TRCOU346

* CAPCST(6) = QMGD*(16000.0/({100.0%%0.27) )*«SITEF*ENR{KENR}/13164.,0 TRCO347

H = HEAD2 TRC 0348

IF {(H «LT. 10.0) H = 10,0 TRCO349
CAPCST(&8) = CAPCST(6) + (H-10.0)%(0.0017 ¢ TRC0350

* {ALOG10 (QMG0)-0.778)%0.00095/1.824) TRCU3S51
ALANC(E} = QMGD*(975.0-QMGDY*6.0/(475.0%43560.0) TRCO352
CLACST({6) = ALAND(6)*UCLAND=ENRIKENR) /ENR(L) TRC0353
ANNCST(6) = CAPCST{6)*CRF TRCI354
ALACST(6) = CLACST{6)*0.,0L*RATEPC TRCG355
BASICNM(6) = CAPCST(6)%0.02 TRZJ355
CL2CST(6) = 0.0 TRCO357
CHCOSTI6) = 0.0 TRC0O3538
OTHCST(E) = 15.00 + UCPOWR®62.4*QDESYN*H/(550.0%]1,341%0.8) TRCO359

c TRCO360
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LEVEL 7 BRANCH (FOR CHLORINE CONTACT TIME)

c
7000 K = ITREAT(7) - 70
L=7
GO TO (B0007200)s K
C
C 72Z) FOR CHLORINE CONTACT TANK
c
T200 CAPCST(?) = 18350.0*QMGD**0.628+SITEF*ENR(KENR) /1000, 0
C ABOVE COSTS INCLUDE CHLOR INAVOR
c BASED ON AVERAGE B/T SMITH'S FIG. 16 AND MEE COST
C CURVE BY RICH (ENR=1000)
ALAND{?) = 1.15%VOLCUN/{10.0%43560,0)
CLACSTUY) = ALARU{T)5UCLAND®ERR{KENA}/ERREL)
ANNCST(T) = CAPCST(TI*CRF
ALACST(7) = CLACST(7)*0,01*RATEPC
BASICM(T) = CAPCST(71%0.02
CL2CST(T) = CL2UT(T)I*UCCL2
CHCOST(7) = 0.0
OTHCST(7) = 15,00
c
Commomnnca e PREPARE AND PRINT COST SUMMARY
C
8000 CPCSTT = 0.0
ALANCT = 0.0
CLCSTIY = 0.0
ANCSTT = C.0
ALCSTY = C.0
BSICMY = 0,0
C2CSTT = 0.0
CHCSTT = 0.0
DICSTT = 0.0
00 81CC (L=1.7
CPCSTY = CPCSTT + CAPCST(L)
ALANECT = ALANDT + ALAND(L)
CLCSTT = CLCSTT + CLACST(L)
ANCSTT = ANCSTT + ANNCST(L)
ALCSTT = ALCSTT + ALACST(L)
BSICFT = BSICKFT + BASICHM(L)
C2CSTT = C2CSTT + CL2CST(L)
CHCSTT = CHCSTT + CHCOSTI(L)
8lo00 OICSTY = OVTCSTT « QTHCST(L)
CAPTLT = CPCSTT + CLCSTT
ANNTGT = ANCSTT + ALCSTT + BSICHMT
STHTOT = C2CSTT + CHCSTY + CTCSTT
WRITE(6y6811
681 FORMAT(*C', 39X, *CAPITAL COSTS*y 13X, fANNUAL COSTS*, 16X,
* 'STORM EVENT COSTS*)
WRITE(6,4€82}
682 FORMAT( %y 26Xy ' o e
] L _— A\
WRITE(6,683)
683 FURMAT(' *, 11X, "TREATHENT', BX, *"LEVEL', 6X,s *INSTAL ‘v
* *LAND INSTAL LAND MIN MAINT CHLORINE ¢y
* ¥ CHEM OTHER?)
WRITE(6+684)}
684 FORMAT(* *, 24Xy 9(°* ________ ') )
DU 82GC L=1,7
J = Jritd

8200 WRITE(6,6£85)

(NAME(IsJ)s I=1,4)s Ly CAPCST(L}s CLACST(L}»
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TRCO362
TRCO363
TRCUO364
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TRCO370T
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TRCO374
TRCO37TS
TRCI376
TRCO3T?
TRCO378
TRCO379
TRC31330
TRCO381
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TRCD383
TRC1384
TRCO38S
TRCD386
TRCI387
TRCO388
TRCU389
TRC0O393
TRCD391
TRCI392
TRCO393
TRCJ39¢4
TRCI395
TRCO396
TRCI397
TRCO398
TRCO399
TRCO400
TRCJ401
TRC34D2
TRCO4U3
TRC3406
TRCB405
TRC U406
TRCD427
TRCO4D8
TRCJ&D9
TRCD4YD
tyTRCUGL]
TRCO412
TRCO4Y3
TRCO41 4
TRCO41L5
TRCU4LS
TRCI417
TRCOL1H
TRCO419
TkCI420
TRCI421



* ANNCST{L)y ALACST(L), BASICM(L}, CL2CST(L),
* CHCOST(L), OTHCST(L}

685 FORMAT(®* 'y B8Xy 4A4y 5Xy 12+ Fl4a.0y TFL1.0)
IF {(1TREAT(3) .EQ. 33) WRITE(6,686) CAPSCy CLASCy ANNSC, ALASC,
* BMSCy OTHSC
686 FORMAT(' t, 8X, *{ FINE SCREENS )', 5X, *{3A) (*y 9.0,
* 4{t) (%, FO.0¥y *)(%y 2(7Xy *0.)(')y F9.0, )" )
WRITE(64£84)
WRITE(64687) CPCSTT, CLCSTT, ANCSTT, ALCSTT, BSICMT, C2.STT,
x CHCSTT, OTCSTT
687 FORMAT('0'y 26Xs *SUBTOTAL®*, 8(' $*, F3,.,0))
HRITE (6 +682)
WRITE(6+688) CAPTOT,y ANNTOTs STMTIOT
688 FORMAT(:G®y 26Xy *TUI ALYy 9Ky *$'y 1100y 16Xy 3%, 10,09 22N
* *$', F10.0)
WRITE(6,€82)
C
CAPTOT = CAPTOT/TRIEBA
ANNTGY = ANNTCT/TRIEA
STMTUOT = STMTCT/TRIEBA

WRITE(6+€80) CAPTOT, ANNTOY, STMTOT
680 FORMAT('0%, 26X, 'TOTAL PER', /,

* * %y, 26Xy 'TRIB ACRE"y 5Xy *$'s F10.0y 16Xy '$'y F10.0,

* 22X, '$', F10.0)}

WRITE(64682)

WRITE(6+£85) ALANDT

689 FORMAT('Q'y /4 '0', 26X, 'TOTAL LAND REQUIREMENT =+,

* F10.29 ' ACRES.')

60 TO 9956

- = ERROR MESSAGES == ==—===—— = om o m o oo et

(e N alel

Q000 WRITE(6+690} Ly ITREATIL)
690 FORMAT({'O*#+% ITREAT({*'y Il, *) = *, 12,
* ¢ IS OF A TYPE NOT PRESENTLY MODELEO. EXECUTION STOPPZDY)
sTae
C
9100 WRITE(6+691) MODYR
691 FORMAT(*O%*% YEAR OF MODEL ="', 16, * IS BEFDRE 1970¢,
x s WHICH IS NOT ACCEPTABLE TO THIS PROGRAM.')
sTaep
C
9200 WRITE(6,692) MODYR

692 FORMAT(*0O%%** YEAR QOF MODEL =t', 16, * IS AFTER 19080°*,
* 'y WHICH IS NOT ACCEPTABLE TO THIS PRUGRAM,')
sTO?
c
c
9999 RETURN
END
(2338233335855 55535 5553 TS SE TS ESSSSSS3SSRS RS TS SS2 IR S =SS =SS = T SS= S8
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1000

2000
2050

3000

4000
5000

9999

SUBRCUTINE INTERP(Xy .¥y Ly XE» YE, K}
DIMENSION X(L),¥(L}

GIVEN XEe. INTERPOLATES LINEARLY FOR YE
FLAGS M/PROG WITH K-VALUE, IF XE OUTSIDE RANGE
( FROM MCCRACKENy PP. 61-64 )

IF (XE .GE. X(1) ) GO TO 2000

XE IS .LT. LOWEST VALUE ON CURVE
K = -1C
GO TO 99%9

SEARCH FOR SHALLFST X(J?! .GT. XE
DO 2050 J=2,L
IF (XE=X(J4) ) 4000:3000,2050
CONTIAUE

XE IS «GT. LARGEST VALUE UN CURVE

K =10
GO TO 9959

INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE
INTE

XE COINCIDES WITH AN X(J}s SO INTERPULATION UNNECESSINTE

YE = Y(J)
Ga To S000

NCW X(J) IS THE SMALLEST VALUE .GT. XE.
CCMPUTE YE BY LINEAR INTERPOLATION.

YE = Y(J-11 & (YOI)=Y(JI-1D )= (XE-X(J=-L 1) /7 (X(J)=-X(I-1))
K =0

RETURN
END
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(#=====33 == =22z z3==TSSZIFE IS TSR SS SR S=I=T= =SSz sssemzzzsss=z====8L0C
8LOCK CATA BLOC
COMMON /BLK1/NAME (4,21} BLOC
DATA NA¥E / 4HNO S+ 4HEP. s 4HSTOR, &4HAGE +BLOC
¥ 4H STO, 4HRAGE, 4H ROU, 4HTED . 4H  NO, 4H BAR, 4H RAC, 4HKS ,8L0C
* 4H 8¢ 4HAR Ry 4HACKS,y 4H ’ 4HRU Iy 4HNLET, 4H PUM,y 4HPING,8LOC
* 4H INLy 4BET Py 4HUMPL, 4HNG o 4H BYPs 4HASS 4 4HLEVE, 4nL 3 ,8LOC
* 4HDISSy 4H AIR, 4H FLOy 4HAT'N, 4HFINE, 4H SCRy 4H ¢ Dy 4H.A.F(BLOC
¥ 4H Fly 4HNE S SHCREEs 4HNS 4H SEDs 4HIMEN, 4HTATIs 4HON ,BLOC
* 4H BYP, 4HASS , 4HLEVE, 4HL 4 4H MIC, 4HROST, 4HRAIN, 4HERS ,3L0C
* 4HHIGHy 4HRATE, 4H FIL, 4HTERS, 4HNU Ey 4HFFL.y 4H SCRy 4HEENS,BLOC
* GHEFFLy 4HUENTy¢ 4H SCR, 4HEENS, 4HNO O, 4HUTLE, 4HT PUy 4HMPS ,8LOC
*¥ 4H QUT, 4HLFT . 4HPUMP, 4HING 4HNO C, 4HONTA, 4HCT T, &4dANK BLUOC
* 44 CLe 4HNTAC, 4HT TAy 4HNK o 4H v 4HSTORy 4HAGE o 4H /8L0C

END 8LOC
EEsCEEEIC IS ISR RS SCEEES IS =S =SS sRSSS=SIxssssx=ssss=s=====ss===sz===8L0C

(===
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Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Section 5

RECEIVING WATER BLOCK

INDATA
INQUAL
LOOPQL
OUTPUT
PRTOUT
QPRINT
RECEIV
SWFLOW
SWQUAL
TIDCF

TRIAN
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SUBRUUTINE INDATA

COMMON /CCATR/ N5 yN6+1N209N21,
L+ DELTQsDELT+TZERO, ISWCH(

COMMON ALPHA(30), NJWNC,
e PRECP(SO)#NEXIT

CONTROL
NTCYCoNQCYCyNHCYCy NToyNQSWRT
10}
GUONERAL
TCYC,KCYCNCYC, WIND sWDIRsEVAP
JUNCTIONS

INPUT DATA

HYDRODYNAMICS PROGRAM
SPECIFICATIUN STATEMENTS

COMMON H(100)4HN{(100),HT(100},HBAR(100),HAVE(100}
le NCHAM(100+8)+1POINTU100+8)+sAS(100)VOL{100),X(100),Y(100)}

2y, DEP(10C),COF(100),CIN{100},Q0U(100},QINST{100)

3y QINBAR(10CG)»COQUBAR(1Q0]}

COMMCN LEN{225):NJUNC(22542)4B(225),R(225),A(225),AT(225) 4 AK(225}

| Q(225),QBAR(225) ¢ CAVE(225

3,NCLOS (225}

CHANNELS

be V(2251 4VT(225),VBAR(225)
2y FWHINC(225}yNUMCH(225),NTEMP(8)

PRINTOUT AND PLOTTING

COMMON NPRT s IPRT, NHPRT s JPRT (501 4 PRTH(30,50)

ly NQPRT,CPRT{S50),PRTV(30,50),PRTQ(30+4501},

29y LTIMEs NPLTHNPODEL ¢JPLT(50)sHPLT{50])

IDUM(12),1C0L(10)

STAGE-TIME COEFFICIENTS

COMMON YY{50) +TTU{50) +AA(LO)}+XX(10)sSXX(10510},5XY{10)
1eALlsA2,A234A40A5+A6 AT PERIOD+JGHW

STORMWATER

COMMUN TITLE(30),NJISW,QE(20,2)2ISW(20]}

2y RAIN(LCO)} 4 INTIME{L10OQ) y INRAINy JROUND(20}+JJBOUN

DATA ASTERKBLARK /J4H¥%k¥4H
INTEGER CPRT
REAL LER,IANYIVME

TAPES
COMMON /TAPES/ INCNT¢ IOUTCT»JIN(10),J0UT(10)sNSCRAT(S5)

203

TYPL DESIGNATIUNS

OPTLON SWITCH,

ISWCH(I)

INDA

INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
I NDA
INDA
INDA
INDA
INDA
1 NDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
I NDA
INDA
INDA
[NDA
INDA
I NDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA
INDA

OO ~NC NS WM -



A0 O0NOA O [aXals e leNaNaRaNalg)

[a X aRaNal

[a XN aRal

(s NeaNaKalNal

ISWCH(1) INDA 61

IF 1, WILL CALL TIDAL INDA 62

CUEFFICIENTS PRUGRAM INDA 63

ISWCH(2) INDA 64

IF 14 SUPPRESSES CHANNEL AND INDA 65

NODAL INFORMATION PRINT INDA 66

INDA 67

STEP ONE INDA 68

INITIALIZATION INDA 69

INDA 70

N5=5 INDA 71
N6=6 INDA 72
N20 ASSIGNED IN RECE1V INDA 73

REWIND M20 INDA 74
INDA 75

STEP THWO INDA Te6

TITLES, GENERAL CONTRQOL DATA, INDA 77

AND JUNCTION AND CHANNEL INFOR~- INDA 78

MATION INDA 73

INDA 8D

INDA 81

READ TYPE A CARDS INDA 82

(FIRST TWO CARDS CONTAIN HEAD- INDA 83

INGS FUR HYDRDUYNAMICSes SECNOND INDA 86

THO CARDS CONTAIN HEADINGS INDA 85

FOR TDENTIFICATIUR UF STURMWATERINDA 86

INFORMATION) INDA 87

INDA B8

READ(N54100) ALPHA INDA 89
READI(NS,1CC) TITLE INDA 90
10C FORMAT (1544} INDA 9]
WRITE(NG6+102) ALPHA INDA G2

102 FORMAT(1H115A4¢20X,31HWATER RESOURCES ENGINEERS, INC./1H 15A4,20X,INDA 93
124HWALNUT CREEKy CALIFORNIA/LIH BOX929HRECEIVING WATER HYDRODYNAMIINDA 94

2C5/7) INDA 35
INDA 96

READ TYPE B CARDS INDA 397

SHITCH INFORMATION INDA 398

INDA 99

READ (NS,104) (ISWCHU1},1=1,10} INDALODD
104 FURMAT (1GIS5) INDAL1O]
INDALDZ2

READ TYPE C CARDS INDA] O3

CONTRUL [INFORMATION INDATOG

INDALYDS

READ (N54106) NTCYC,PERIOD:QINT¢DELT, TZERDOyNHPRYT4NQPRT4NPLT,EVAP [INDALlD6
LeWIND o hDIR ¢ NQSWRTsANJISHyINRAIN o JGH INDALOY
106 FORMAT (15,4F5.C04315,3F5.04415} INDA1D8B
IPERID = PERIOD + 0,1 INDALOS
IQINT=QINT*3600.40.1 INDAL]D
IDELT = DELT + 0.1 I1NDALLL
NQCYC={ IPERID *3600)/IQINT INpALILR
NHCYC = ICINT/IDELTY INDALL3
NINT = (IPERID*3600)/IDELTY INDALLG
NPDEL = (NINT+501/100 INDALLS
INDALY G

READ TYPE D CARDS iNDALLY

PRECIPITATION IS READ AT THIS INDALLS
POINT,y RATE IS INCHES PER HJUR, INDALL®
TIME IS READ IN MINJTES FRUOM INDAL2D
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START OF STORM INDAL121

INDAL22
DO 210 A=1,100 INDALI23
RAIN(N]I=0.0 INDAL2%
INTIME(N)=0.0 INDA12S
210 CONTINUE INDALl2%
IF (INRAINL,EQ.O) GO TO 215 INDAL27
READINS 11CI(RAINCI )}, INTIME(I),I=1,INRAIN) INDAL12Z28B
110 FORMATY IBFL0.0l INDAL29
215 CONTINUE IND&L13)D
DELTQ=DELT*FLOAT(NHCYC) INDAL13)
WRITE(NG6,112) NTCYC INDAL132
112 FORMAT (15+0QCAYS SIMULATED,I4) INDA1 33
HRITEINS,Y1%) NIOYC THRAY 3%
114 FORMAT (29RHOWATER QUALITY CYCLES PER DAY.[4) INDAL3S
HRITE (N6,116)} NHCYC ) 1NDA13%
116 FORMAT (43HOINTEGRATICN CYCLES PER WATER QUALITY CYCLE+l4)} INDA137
MRITE (64118) DELY INDAL138
118 FORMAT {(30HOLFENGTH OF INTEGRATION STEP ISyF6.0,8H SECUNDS) INDAL 3G
WRITE (64120} TZERO INDAL4D
120 FORMAT (13HOINITIAL TIME,F6.2,6H HOURS) INDALGY
WRITE(NE122)EVAP INDALl42
122 FORMAT (18FOEVAPORATION RATEFS.1417H INCHES PER MONTH) INDAL 43
WRITE(NG64124 IWIND,WDIR INDAY 4G
124 FORMAT(15HOWIND VELOCITYeF5.0422H MPH WIND DIRECTIUN+F5.0+19H DEINDALSGS
1GREES FRLM NORTH) INDALGS
IF (IShCH{1l).NEL.1) GO TO 216 INDA)&TT
WRITE (Nés120) INDALGST
126 FORMAT (16HOESTURIAL SYSTEM) INDALGSBA
GO L 218 INDAL4SD
216 CONTVINUE INDAL4SC
WRETE (NE,127) ' INDAL4SBD
127 FORMAT (19F0OSTREAM/LAKE SYSTEVM) INDAL4SE
218 CONTINUE INDAL4BF
KRITE (N6¢128) NQSHWRT INDAL4Y
128 FORMAT (26HOWRITE CYCLE STARTS AT THEsl4,11H TIME CYCLE//) INDALSO
IF (INRAIN.LE.O)} GO TO 225 INDALSL
WRITE (NE,13013 INDALS2
130 FORMAT(TS5HCRAIN IN INCHES PER KWUOUR, AND TIME IN MINUTES, MFASURED INDALS3
1FROM SYART QF STORM/) INDALSG
WRITE (N6,4131) IMNDALSS

131 FURMAT (15X¢8H IN./HR.+2Xs8H MINUTES+4Xs8H IN./HR,.+2Xs8H MINUTES, INDALSO
14Xe8H INo/HRog2XyBH MINUTES 34X, 8H INS/HRe 32Xy 8H MINUTES 4X,8H IN./INDALST

2HR. 92X¢8F MINUTES/} INDALSS

DO 220 I = 1410045 INDALSY

L = MIKC(I ¢ 4,100} INDALGD
WRITE (A5+132) I, Ly (RAINCJI) 9 INTIME(JS) s J=1sL) INDALGL

132 FORMAT (l4y* TO *13, 10F11.3) INDAL62
220 CONTINUE INDAL163
DO 222 I=1,100 INDALGA

222 INTIMCCI)=INTIME([)*60. INDAL16S
GU Tu 23¢ INDAYEO

225 CONTINUE INDALGT
HRITE (N6&,133) INDAL6S

133 FORMAT (Z3HONO PRECIPITATION INPUT) INDALSY
230 CONTINUE ITNDAYTD
INDALITL

READ TYPE E CARDS INDALT2

JUNCT ION NUVBERS FOR DETAILED ThDALT3

PRINTOQUT INDALTS
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[g XN el el

READINE$124) (JPRT(1) o £=1,NHPRT])

134 FOQRMAT(EI10)

WRITE(N6,136 )NHPRT, (JPRT (1) 41=1,NHPRT)

136 FORMAT (32HOPRINTED OUTPUT AT THE FOLLOWING+[3910H JUNCTIONS.//

138

140
142

560

144
580

166

620
640

1 (10X,1616))

READ TYPE F CARDS
CHANNEL NUMBERS FOR DETAILED
PRINTOUT

READINE 9134 (CPRT{1} 4+ I=1,0NQPRT)
WRITE(NE,138INCPRT, (CPRT(I),I=1,NQPRT)
FORMAT(//15X¢21HAND FOR THE FOLLOWINGI3+9H CHANNELS//{10X,BI110))

READ TYPE G CARDS

READ THE JUNCTION NUMBERS 1F
PLOTS ARE REQUESTEDy OTHERWISE
SKIP THIS READ

IF (NPLT.NE.O} READINS,134) (JPLT(N)+N=1,NPLT)}
TIDAL OPTION AT THIS POINT

IF (ISHWCH(1).NE.1) GO TO 560
READ (N5,140) KOoNI,MAXIT,NCHTID
FORMAT (415)

READ (NSs142) (TT(E),YV(I}s1=1,NI}
FORMAT (BF10.0)

CALL TIDCF(KU¢NI+MAXIT(NCHTID)
GO TO 580

CONTINUE

READ (NSy142) Al,A2,A3

WRITE (N6,144) Al,A2, A3

FURMAT (3F10.1)

CONTIAUE

NJ=0

READ CARDS FOR
NODAL INFORMATION

DO 620 1I=1,100

READ(NS53166) JsHEAD+SURF+CF1,4CF2,DTsCFoX14Y1
FORMAT(IS5yF5.04-6PF10.090P2F5.0,42F10.,0420X,=3P2F5,0)
IF(J.GT.100)60 TO 640

IF(J.GT .NJINJS=J

H(J)=HEAL

AS{ J)=SURF

QIN(J1=QF1

QINST({J)=CF1

QOU(JI=QF2

X{J)=x1

YiJi=yl

DEP(J)=DT

COF(J) =CF

CONTINLE

CONTINUE

NC=0

READ CARDS FOR
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INDALTS
INDAL76
INDAL77
INDA178B
INDALT73
INDA18O
INDA131
INDAL82
INDALB3
INDA1B4
INDALBS
INDA186
INDAL87
INDA1 B8
INDALBI
INDA19D
INDA191
INDAL92
INDAL 93
INDALI4
INDAL9S
INDAL96
INDA197
1NDA198
INDA199
INDAZ20DD
INDA 201
INDA202
INDA203
INDA2D 4
INDA20S
INDA 206

INDA2Z2DJ3
INDA21O
INDAZLL
InNDA2Y2
INDAZ13
INDA214
INDA215
INDAZ16
INDA217
INDAZLS
INDA219
INDAZ220
INDAZ221
INDA222
INDA223
INDA224
INDA225
INDA226
INDA227
INDAZ228
INDA229
1NDA230D
INDA23]
INDAZ32
INDA233



CHANNEL INFORMATION INDA234

INDA23S

DO 660 I=1,225 INDA236
READ(NS¢1T2)INANTEMP(K),K=144)4 ALEN,WIDTH,RAD,COEF, VEL INDA237

172 FORMAT{515,5F10.0) INDA238
IF (N.GT.225) GO TO 670 INDA239
IF(RTEFP(3).NEL.O) GO TG 655 INDA240
NC=NC+1 INDA241
N=NC INDA242
LEN(N)=ALEN INDA243
B(N)=wIDTH INDA244
A(N)}=RAD*WIDTH INDA245
RIN}=RAD INDA246
AKIN}=CCEF INDAZ2&T
VIN)=VEL INDA248
NJUNC (N 1)=MINOCINTEMP (1) 4 NTEMP(2)}) . INDA249
NJUNC (N2 )=MAXO(NTEMP (1} 4 NTEMP(2)) INDA250
K=NJUNC (A1) INDA251

D0 643 J=1.8 INDA252
IF{IPOINT(KyJ)oEQ.NJUNCIN,2))GO TO 648 INDA253
IFC(IPOINT(K+J)oEQ.Q0} GO TO 646 INDA254

643 CONTINUE INDA255
646 IPOINT(X4JI=NJUNC(N,2) INDA256
HCHAN (Ko J)=NC INDA257

60 70 660 INDA258

648 NC=NC-1 INDA2Z2593
M=NCHAN (K, J) INDA260
LEN(M)=ALEN INDA261
B(MI=B(F)+KIDTH INDAZ262
R{M)=RALC INDA263
A(MI=R(M)*B(M) , INDA264

AK (M)=CCEF INDA26S
VIM)=VEL INDA266

GO T0 ¢60 INDA267

655 CALL TRIANINTEMP(1) +NTEMP(2)NTEMP{3)4NTEMP{4)) INDA268
66C CONTINUE INDA263
6TC CONTINLE INDA2TD
IF (ISWCH(2).EQ.1} GO TO 674 INDA2T]
WRITE(NG,170) ‘ INDAZT2

170 FORMAT (1C8H1CHANNEL LENGTH WIDTH AREA MANNING VE_UCITINDAZ2T3
1y hYC RACIUS JUNCTIGNS AT ENDS MAX INT / 6TH INDA274

2 NUMBER (FT) (FT) (SQ FT) COEF. (FPS) (FT)INDA275
37} INDA276
674 CONTIALE INDA277
DO 695 A=1.NC INDA278

IF (AKI{N).LE.0.0) AK(N)=0.018 INDA2TY
IF(B(N).GT.0.) GO TO 683 INDA28O
K=NJUNC (N +1) INDAZBI1
NJUNC (N, 11}=0 INDA282
IDEL=0 INDaZSE3

DO 682 J=1,8 INDA234
IF(IPOINT(K,J).EQ.0) GO TC 682 INDA2BS
IFCEPOIAT(K,J) o NELNJUNC(N,2}) GO Tu 681 INDA286
HRITE(NG,168) NyK,NJUNCI(N,2) INDA2ET

168 FORMAT ({8H CHANNELyI4%4,8H JOININGsI4s4H AND,14,38H DELETED OUE TOU ZINDAZAS
1ERO OR NECATIVE WIDTH) INDAZ2BY
NCHAN(K,yJ}=0 INDAZQD
IPUINT{K,J)=0 INDA291
NJUNC(N,y2)=0 INDAZ92

GO TO 695 INDAZS3
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681 CONTINUE INDA294
682 CUNTINUE INDA 295
683 CONTINUE INDA296
K=NJUNCIN,2) INDA297

DO 684 J=148 INDA298
IECIPCINT (KyJ) . EQ.NJUNCIN, 1)) GO TO 687 INDA299
IF(IPCINT{KsJ) +EQ.0) GO YU 685 INDA309

684 CONTINUE INDA301
685 CONTINUE INDA302
IPOINTC(Ks J)=NJUNC(N41) INDA303
NCHAN(KyJ)=N INDA30%

687 CUNTINUE INDA305
NUMCH {N)=NJUNC (Ns 2 ) ¢NJUNC (N, 1) %1000 INDA306

DO 688 J=1,NCPRT INDA307
IF(CPRT(J).NE.NUMCH(N)) GO TO 688 INDA308
CPRT(J)I=N INDA309

GO TO €SC INDA310
688 CONTINUE INDA311
690 CONTINUE INDA312
TF=1000. INDA3 13
IF (RN oGTo=2.) TF=0.TS*LEN(N)/SQRT(32.2%(R(N)¢2.)}) INDA3164T
XMK=BLANK INDA315
IF(TF.LT.CELT) XMK=ASTERK INDA3 L6
IF(ISWCK(2).EQ.1) GO TO 695 INDA317
WRITECNG6 91741 NeLENUND) oB(N) s ACNDI ¢ AK(ND sV IN) tRIN) s ENJUNCUN9 KD INDA3LS

1 K=1g2)sTFyXMK INDA319
176 FORMAT(I15+F1LeGeFB8s0s-3PF10.0,0PF9.3,F10.2+F13.1,119,16,F16.0,1X, INDA320D
144) INDA321
695 CONTINUE INDA322
IF (1SwCH{2).EQ.1) GO TO 698 INDA323
WRITE(NEy182) INDA324
182 FORMAT (124HIJUNCTION  INITIAL HEAD  SURFACE AREA INPUT DUTINDA325
1PUT CHANNELS ENTERING JUNCTION CODRDINAINDA326
2TES/122H AUMBER (FT) (10%%6 $Q FT)1  {CFS) (CFSIINDA327Y

3 X ¥/ ) INDA328
ATOT=0. INDA329

DO 696 J=1yNJ INDA330
ATOT=ATCT+AS(J) INDA331
WRITE (N69184) JsHEADsAS(J)4QIN{J),QUU(JIN s (NCHANEI K] 1K=198) INDA332

L X(J)eY(d) 1NDA333
184 EORMAT(I7¢F13.2,-6PFL15.2,0P2F10.04110,716,=3PF10.14F7.1) INDA334
69¢ CUNTINUE INDA335
WRITE(&,190) ATCT INDA336

190 FURMAT (E20.6) INDA33Y
698 CONTINUE INDA333
WRITE (N6,192) TITLE INDA339

192 FURMAT (1HO15A4y154%) INDA34)
INDA34L

STGRE SYSTEM DATA ON QUALITY 1NDA342

QUTPUT TAPE INDA343

INDA344

WRITE (N2ZC) TITLE<ALPHA,NJ¢NCyNQCYC yDELTQr { (NCHANCJ 1K) sK=1181)y INDA345

1 AS(J} +d=1¢NJ Dy (LENCND o (NJUNC(H K] yK=1¢2) ¢ N=14NC) INDA34S
RETURN . INDA34T

END INDA348
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OO

SUBROUTINE INQUAL

INPUT DATA SUBROUTINE

SPECIFICATION STATEMENTS

GENERAL AND CONTROL

COMMUN /TAPES/ INCNT. IOUTCT »JIN(10)+JOUT(10) 4NSCRAT(5)

CCMMON JGWoNTCoNQCYC+DELTQeQE+QF ¢ ALPHA{30) 4 TITLSW(30),ICILLLO)
1 o ISWCHUELO0) »iiCAER Lo i CeCiv 0 s ARG s AifLit) g NiFLO) v AMLLL G
2 NS N6 sNLOsN20 sN3OIN4OJNSTART s XRQD

JUNCTIONS

COMMON NJ.ACHAN(100,8),QIN{100),Q0U(100),VOL(100),VULO(100}
1 +AS(100}

CHANNELS

COMMON ANCoAJUNC(225,20,9Q(225):LEN(225),U(225)

COMMON NJ3SheJSHW(20)

STORMWATER

LeMJISWoISW(20) o TT(2)4CT (6420421 INSTM

1
2

QUALITY

INYU
INQu
INQU
INQu
INQU.
INQU
INQY
INQU
INQU
INQU
INQU
INQU
INQU
I NQU
IN2J
I NQU
INQU
INQY
INQU
INQU
I NQU
INQY
INQU
INQU
INQU
INQU
INQU
INQU
INQU
INQU
INQU
INQU

COMMON KCCN¢KCOND+C2(6)CSI6)+ICON{6) 1CSAT(6) 4CL100+6)+SIMC(100+6)1INQU
sCMAX(1C096) 9y CHMIN(10050) +MADEC( 100+ 6),DCOT(10046) 4yCE(5642042)
2TE( 6)+TEP( 6)SLOPE(20)4+CSPINIL00:6)+TITLE(646)+TEU(6])

PRINT ING

COMMON ANCPRTITCPRT LQCPRTyNSTPRTyNQCTOTy [SKIPsMSTPRTyNPRT9KPRT

DATA CISOXY /4H{(DO)} /

REAL M

NS =5
No6=6

N10O
N30
N4C
REWIND
REWIND

ACCoLEN

NSCRAT(2)
NSCRAT(3)
NSCRAT(4)
N10
h20

READ N1OyN30,N40 NIO SHOULD BE
DRUM OR DISC STORAGE, N30 AND
N40 SHOULD BE MAGNETIC TAPE

IF USED.

READ ~ -

209

ISWCH VALUES

INQY
INQY
INQJ
INQU
INQY
ENQU
INQU
ThQU
I NQU
INQU
ENQU
INQU
INQU
INQU
INQU
INQU
1 NQY
INQU
INQJ
INQJ
INQU
INQU
INQU
[ NQU
INGY
INQU
I NQU

ODNOCOVEHEWN -



OO0

555

(s X uNg)

5090
5100

5140
5150

(aXsNaXg)

[g]

READ(5,585) ISWCH

FORMAT (10I5)

IFUISWCH(1).EQ. 1} REWIND N30
IF (ISWCH(3).EQ. 1)

00 11 i=1.10
IcoLt1)=1

WRITE(6+6) 1COLISWCH

REWIND Na4O

IF THE SWITCH VALUE IS 1, THEN
THE STATEMENT OF ACTION
CONTROLLED BY THE SWITCZH WILL
OCCUR,

INQJ
INQU
INQJ
INQU
INQU

SWITCH 1 - INPUT INITIAL CONCEN-INQZ

TRATIONS FROM TAPE N30.

INQU

SWITCH 2 - SKIP PRINTING MAXIMUMINQJ

AND MINIMUM CONCENTRATIONS
SWITCH 3 - WRITE CUNCENTRATIONS
ON TAPE N40 FOR A RESTART.
CALSO WRITES HYDRAULIC [INFORMA-
TIOR)

SWITCH 4 - BLO/LO [S AT LEAST
ONE OF THE CONSTITUENTS.

SWITCH 5 — RECEIVING WATER IS
TIDALLY INFLUENCED.,

SWITCH 10 - THIS SWITCH IS SET

INQU
INQU
iNQJ
I1NQU
INQU
INQU
1NOU
INQJ
TNQU
INQJ

BY N30 IF A RESTART TAPE IS USEDINQU

OR 1T CAN BF READ IN IF THE
FIRST TIDAL CYCLE ONLY IS
REPEATED

FORMAY (* ISWITCH SCTTINGS®*/il0Il0))

DO 510C I=1.6
1CON(1)=0
DECAY(1)=0.0
CS(1)=C.C
CSAT(11=0.0
REAER(1)=0.0
DO 509C J=1,100
ClJ,1)=0.0
MADD(Js1) =0,0
CONTINUE
CONTINUE

D0 515C 1I=1+¢
TEC(I) =0.0
TEP(])=0.0

DD 5140 L=1,20
CE(Is1,+1)=0.0
CE{1:sL,2)=C.0
CUNRTINLE
CONTINUE

INITIALIZATION

SYSTEM DATA IS READ FRIM

READ (N2C) TITLSWeALPHAsNJoNCoNQCYCsDELTQy {{NCHAN(JI 1K) ¢+K=1981),

L AS{JU) sd=01eNJ 17 (LENEIND o (NJUNCUNsK) gK=142) 9sN=14NC)
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INQU
INQJ
INQU
INQJ
INQU
INQU
INQJ
INQU
INQU
INQU
INQU
INQU
INQU
INQU
INQJ
INQY
INQU
INQU
INQU
INQU

99

INQU100
INQJ1O1
INQUL102
INQU1D03
INQU104
INQULOS
INQJ100
INQU1O7
INQJ1O8
INQU109
INQUL1O0
INQUI1L1
INQULL2
INQUL13
INQJLlLG
ITRQULLS
RECEIVING WATER QUANTITY PRIGRAMINQULLS
INQULLT
INQUL18
INJULLY
INQIL12D



c INQJ121
C FLOW INFORMATION IS TRANSFERRED INQU122
c TO FAST STURAGEs DRUM DR DISC. INQU123
c INQU124
DO 90 1=1,NQCYC INQU) 25
READ(N20) NQe(QINDI JUIN) gN=14RC Y o (VOL(J) 4QIN(I} 00U J) 9d=14NJ) INQU126

90 WRITE(NLIC) ANQe {CQUINJUIN) yN=1yNCI o (VOL{J)+QIN(II,QUU(J)sJ=LsNJ} INQU127
REWIND N1C INQJL28

¢ INQU129
c RESTART OPTIUN - ALL DATA READ INQU130
c FROM TAPE N30. INJU13)
c 1NQU132
IF(ISWCH{1).NE.1} GO TO 95 INQJ133
ISHCHULOY = L INQJ136

READ (A30) JGWKCONKCONGyNTCoNPRT 4 NJSWeTITLE+C2+LS+ICONeCSAT, INQJ135

1 REAERDECAY ¢ XR ¢ XME o XMF ¢ XMEO, {VOLO{ J) ¢ (CUJ oK) 3 SUMCLI oK), INQU13s

2 MADD(J4K), CHAX(J9K) pCMIN{J4K) 1 K=1 4 KCUN} yJ=14NJ) INQU137

DO 42E5 1=1+4NQCYC ) INQU138
READIN30) hQqy (QINIJUINIsN=14NC) s (VOLIJ)sQINCIISQOUCI) 4I=14NJ) INQUL39

4285 WRITE(NLO) NQe(CIND sU (N} yN=1 o NC o {VOL LI} QIN(JIDI+QOU(JII 9J=1,NS) INQJL140
REWIND &20 INQUL 4L
REWIND N10O INQU142
KPRT=NTC INQU143
NSTART=ATC+1 INQJ144

c INQU1L45
c THIS 1S A READ ONLY ON RESTART INQJ145
c INQU14Y
READ (5,556} NTC INJU148
WRITE (6,1105) NTC INQUl4Q

GO TU 39 I1NQU150

95 CUNTINLE INQJ1S1

c ' I1NQUL52
o NJSW - NUMBER OF STURM WATER INQJ153
c INPUT JUNCTIONS. INQJL5%
c INULSS
c ITCPRT - DAY CYCLE FOR START INQU156
c OF DETAILED QUALITY CTYCLE INQUL5T
c PRINTED INFORMATION. INQJ158
C INQU159
c NQPRT - QUALITY CYCLE INCREMENT INQJL6D
c BETWEEN PRINTED CYCLES. 1HJ16)
C INQU162
o LQCPRY - TOTAL NUMBER OF QUALITYINQJ163
c CYCLES PRINTED (PRESENTLY INQULl 64
c LIMITED TO 50} INQU165
c INQU166
c INQUL6T
c READ PRINT INFGRMATION FOR INQJ168
C DETAILED QUALITY PRINTING. INQU169
c INQJULTO
READ (NS5555) NJSW,ITCPRT,NQPRT,LQCPRT INQU1T]

WRITE (N6,4100) TITLSHW INQJLT2

4100 FORMAT(1HR115A4+15A4) INJJIL73
WRITE (64101} ALPHA INQUY T4

101 FORMAT(1HC15A4,36X,32H WATER RESUURCES FNGINLCERSs INC./ INQJ175

1 1F 15A4,36X,25H WALNUT CREEK, CALIFORNIA/ INQULTS

2 1K 96X, ' DYNAMIC STURM WATER QUALITY *//) INQULTT

c INQJLT73
C RLAD GENERAL CONTROL PARAMETERS INQJ17S
c AlD DATA. IN2J180

211



READ (N5+556) NTC+KCONGNPRT 4 XRQD

556 FURMAT (315,F5.0}
HWRITE (6,1100) NJ

1100 FURMAT (24HOMAXIMUM JUNCTION NUMBER,IS)
WRITE (641102} NC

1102 FORAAT (23HOMAXIMUM CHANNEL ANUMBER,15)
HWRITE (€+1104) NQCYC

1104 FORMAT (33HONUMBER OF QUALITY CYCLES PER DAY, 15)
WRITE (€+41105) NTC

1105 FORMAT(15HONUMBER OF CAYS,415)
WRITE (&s1101) KCON

1101 FORMAT(22HONUMBER QOF CCNSTITUENTS.14)
HRITE (Z,11000 LILTQ

1106 FORMAT(45HOLENGTH OF QUALITY INTEGRATION STEP (SECONDS),F7.0)

WRITE (641110) NPRT

1110 FORMAT (16hOPRINT INTERVAL,,14,5H DAYSH
WRITE (6,1112) XRGD

1112 FORMAT (3CHOEXCHANGE REQUIREMENT AT OCEANsF7.2)
WRITE (N6+42C0) NJISW

4200 FORMAT(LOHOTHERE ARE(1342TH STORMWATER INPUT JSUNCTIOUNS)

[aXaNuNa

(2N s aReNaNaNal

MTOTAL = LQCPRT#*NQPRT
WRITE (N6+5040) ITCPRT4NQPRT,MTOTAL
5040 FORMAT (6CHOQUALITY CYCLE CONCENTRATIONSs PRINTOUT STARTS IN TIME

INQUlBl
INQULB2
INQJ133
INQU1 84
INQU185S
INQUlB6
INQJS187
IN)J188
1NQU1B9
INQU190
INQU191
InQJL92
INQUL193
INQUl9s
INQU19S5
INQU1%s
INQU1 27
INQU13E
INQUL39
INQJ200
1NQJ201
INQJ2)2
T1HQU203
INQU204

AICYCLE+[3,416H + PRINTED EVERY13,25H HOUR(S)s FOR A TOTAL OF,13,6HINQJ20S

2 HOURS}

READ QUALITY BOUNDARY DATA
KCONO IS NUMBER OF CONSTITUENTS

KCONG=KCCN
DO 103 KC=1+KCOND
READ (599} JGWeCS(KC) ¢CSAT(KC)+REAER(KC )¢ DECAY(KC),
1 (TITLECI«KC)ol=1+46)
9 FORMAT(IS54F1C.0,3E5.045X, 6A4)
HRITE (6414) KCoy{TITLE(I +KC)opI=1,6),CS(KC)
14 FORMAT(1I9HICONSTITUENT NUMBER12,20Xs6A4//419H SINK CONCENTRATION,
1F8.2)

CONSERVATIVE/NUNCONSERVATIVE
TAGS ARE SET up,

KCON IS KCONO PLUS D.0Ds CONSTI-
UENTS.

IF(DECAY(KC]l.LE.O.) GO TO 1130
KCUN=KCCh+1
ICON{KC }=KCCN
iC=1CCA(KC)
WRITE (601113) CSAT{KC)
1113 FORMAT (24HOUXYGEN SATURATION (MGL),76.2])
WRITE (641114} REAER(KC)
1114 FORMAT (3THCREAERATION COEFFICIENT (1/5Q FT/DAY),EL1D,3)
REAER(KCI=REAER(KC)I*DELTQ/86400.
WRITE (641115) CECAY(KCY
1115 FORMAT (26 HOVECAY COEFFICIENT (1/DAY).F6.2)
DECAY(KC 1=DECAY(KC)I*DELTQ/86400.
WRITE (€.1116) 1IC
1116 FORMAT (S3HOOI SSCLVED OXYGEN FuP THIS CUNSTITUENT IS CUNSTITUENT,
1 12}
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INQU206
INQJ 237
I1NQU208
INQU209
INQUZ10
INQU211
INYJ212
I1NQU213
INQU214
INQJ215
INQU216
INQU217
INQiJ218
INQU219
INQJ220
INQUZ21
INYJ222
INQJ223
INQUS224
INQJ225
INQU225
INQu227
INQHEZ28
INQU229
INQU230
1NQuU231
INQuele
INQYUI235
INJJ234
INQJZ 35
INOQUI236
INYIZ3T
1M 3R
INQUZ 39
INQU240



(e NaNel

(2 X2 R 2]

OO0

D0 1117 I=1.5 INQU26]

1117 TITLE(ILIC)I=TITLE(I+KC) INQU242
TITLE(6,1C) = DISOXY INQU243
CS(IC)=CSATI{KC) INQJ 244
C2{IC)I=CSAT(KC) 1NQU245
DO 1120 J=1,NJ INQJ246
ClJ+1C)=CSAT(KC) INQU247
IF(NCHAN(J21F.EQ.0) C(J41CI=0, TNQU248

1120 MADDEJ+ IC)=CSAT(KC) INQU249

1130 CONTINUE INQU25D

INQU251

READ IN JUNCTION DATA INQJ252

1NQU253

D0 102 J=1,100 INQJ254
READ (5,41220) JT7,CTT,CPP,CTYTOX,CPPOX INQU255

1220 FOKMAT(15,4F10.01} . INQU256
IF (JTT.GT.100) GO TO 1021 INQJ257
ClJTT,KC)=CTT 1NQU258
MADD( JTT 4KCI=CPP INQJ259
IFCICGN(KC).EQ.C) GO TQ 102 INQU260
ClJTTLIC)=CTTCX INQU261
MADD(JTTIC)=CPPOX INJu262

102 CONTINUE INQU263
1021 CONTINUE INQU26¢
INQU265

PRINT WATER QUALITY ARRAYS INQU266

INQU267

WRITE (&,3C5C) ICOL INQU253

3050 FORMAT(1HO +34X 42K INITIAL CONCENTRATIONS (MGL)y BY JUNCTION,// INQU269
1 9X+1CI10/s1LH JUNCTION) INQU2TD
DO 3060 I=1+4NJy10 . INQU2T1
L=MINC(T+9,N2) INQJ272

3060 WRITE (€5111) I+Ly(CUJKCIaJI=1,L) INQJ273

111 FORMAT(I445H TC ,I3,41Xs10E10.4) INQU2T4
WRITE (643C701 ICOL INQU2T5

3070 FOKMAT(1HO,33X,49H MASS LOADINGS (MILLIONS OF LBS/DAY), 3Y JUNCTIOINQU27T6
1N+/9X410110/¢11H JUNCTIGON) INQU277
DO 3080 1=1:NJ,10 INQU2T78
L=MINO(I¢9+NJI INQU279

3080 WRITE (602111L) T+L+{MADD(J+KC)eJ=IeL]) INQJ28D

2111 FORMAT (14," TO *13,1X4-6P10F10.3) I1NQU281
IFCICON(KC) .EQ.0) GO TO 1040 I1NQy282
WRITE (6,31C0) ICOL INQU283

3100 FURMAT{IHL+20X959H INITIAL DISSOLVED UXYGEN CONCENTRATIONS (MGL)e INQJ284
18Y JUNCTICN,/7/9X,10110/7511H JUNCTION) INQU285
00 3110 I=1,NJ,10 INQuU286
L=MINC(.1+9,NJ)} INQU 287

3110 WRITE (69l11) I4Lo(C(J2ICIed=1sL) 1NQU288
WRITE (é€s212C) ICOL INQJ289

3120 FORMAT{(1+0,20X,57H DISSOLVED OXYGEN CONCENTRATION OF INFLOW (MGL),INQU290
1 JUNCTICN4//9X,10110/411H JUNCTIUON) INQuU29l
DO 313C 1=1sNJ210 INQJ292
L=MINO(I1¢9,NJ) INQU293

3130 WRITE (6¢111) 14Lys(MADDLJSLIC) oJd=1,L) INQJ294

1040 C2{KCI=C(14KC} INQU295

103 CONTINUE INQUZ 36
INQJ297

INITIALIZATION AND EVALUATION INQU298

UF CUNSTANTS INQU299

INQU33D

213



(2N aNa¥e)

[aEaNaNaXel

[z Xz Xx]

229
2290

4280

4320

OO0

4300

IFUISWCH(4) .NEL.1)} GO TO 2290 1NQU301
INQJ3D2

THIS FOUR CARD SEGMENT [S 1 NQU303

FOR BOD-DO INQU304

INQU305

KSTART=KCCAC+]1 INQJ306
DO 229 KC=KSTART,KCON 1NQJU307
DO 229 J=14NJ 1NQU308B
HADD( JsKC)=MADD{JKC) *QIN(J} INQJ309
CONTINUE INQU31D
INQU31L1

READ AND INITIALIZE STIRMWATER 1THQJ312

INPUT CONCENTRATIDNS, INQU313

INQJ3 14

READ STORMHWATER JUNCTION NUMBERSINQU3L1S5

IFI{NJSW.EQ.0} GO TO 4370 1NQU31Ss
READ (N5,4280) (JSW(L)+L=1LaNISHWI INQU317
FORMAT (1615} ITNQU318
D0 4300 &k=1,KCGND INQJ4319
INQU320

READ TIME AND LOADING RATE INQuU321

INQU322

READ (N5,4320) TE(K)2{CE(KyLy2)y L=1gNJSH) INQU323
FORMAT (8F10.0) INW324
TEP(K) = TE(K)/3600. INQU325
CONTINUE INQU326
TIME = 0.0 INQJ327
DO 436C K =1,KCCNC I1NQU328
WRITE (N&4+4380) Ky TEP(K) INQU329
00 4360 L =1,NJSW INQU330
HRITE (N6,43403) JSHILDILCE(KL,2) INJU33L

4380 FORMAT(1HCLOXe19H CONSTITUENT NUMBERsIS5H AT F5,2917H HOURS FROINQU332

1M STARIY)

4340 FORMAT(]1H 10XsIS,10ELO.4}
4360 CONTIANUE
4370 CONTINUE

2301

230
39

NSTART = 1
KPRT = 1
NQCTOT = 1
IsKip = 1

D0 230 J=1.NJ

VaLo( JI=vCL(J)

DO 2301 KC = 1.+KCONO
MADD( J4KC)=MACD(JyKCI*0,1857
£0 230 KC = 1+KCON
CSPIN(JsKCI=FADC (J4KC)
SUMC{ J4KC}=0.5%C(J+KC)
CMAX{JeKC)=0.
CMIN(J+KC)I=ClJKC)
CONT LNUE

RETURN

END

I1NQU333
INQU334
INQU33S
INQU336
INQU337
INQU333
INQJ339
NQCTOT AND ISKIP ARE COUNTERS INQU34D
FOR QUALITY CYCLE, JUNZTION 1NQU34]
CONCENTRATION PRINTOUJT. INQU342
INQU343
INJU344
INQUI34S
INQU346
INQU34T
INQiI343
INQU3 49
INQU350
INQU3SL
INQU352
INQU353
INQU354
INQU35S
INQU355
INQU357

214
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SUBROUTINE LOOPCL

QUALLITY CYCLE LOOP

SPECIFICATION STATEMENTS
GENERAL AND CONTROL
COMMON /TAPES/ INCNT¢IOUTCTY JIN(10),J0UT{10)
CCMMON JGWoNTC, NQCYC,DELTQyQEsQF JALPHA(30) 4 TITLSHWI30)41C0OL(10)
L oISKCHIULC) JREAER(6) {DECAY(S) ¢ XR(6) +XME(L) o XMFI6) 4 XMED(6)
2 ¢#N5+sN62N10yN20 +N30OsN4OJNSTART XRQD
JUNCTIONS

COMMON NJ+NCHAN(100,8),QIN{100),COU(100),VOL{1CO)},VOLO(100)
1 +AS(1CO)

CHANNELS
COMMON NCyNJUNC(225,2),Q(225),LEN(225),U(225)
STORMWATER

CUMMCN NJSweJSHW(20)
Ly MJISH ISWI2C) 4 TT(2)4CT(6,2090209INSTM

QUALITY

Loaor
Laage
Loorp
Loae
Lo
Loor
Loop
Loop
Laoe
LJ0P
Looe
Laup
LooP
Loop
L0OP
Loop
Looep
Loorp
LoapP
Loop
Laoe
Looe
L0ooP
Looe
LGOP
LJ0p
Loop
L0oJP
Loge
Loop

COMMON KCCNKCCNOC2(6)+CS(6) 4 ICCHI6)2CSATI(6) 9C(10046)4SIMCI1D0,46)L00P

1 sCMAX(LOCyE)oeCMIN{L10C6)sMADD( 100,61} 4DCOT(10045)+CE(64920,2)
2 +TE( E)+TEP( 6),SLOPE(20),CSPINI100+6)TITLE(6+6)2TEQ(S)

PRINTING

COMNMCN ACFRT,ITCPRTLQCPRT,NSTPRT4NQCTOT,, ISKI Py MSTPRT ¢ NPRTHKPRT
COMMON /ST1/ TITEL(40)

REAL MADD,LEN

IFCINSTM.LT.1) IFLG=O

IF(INSTN.NELSL) GO TO 190

N21=JINCINCNT)

IF(N21.EC.C) GO TO 190

REWIND N21

READ (h21) TITEL

WRITE (€,7093) TITEL

FORMATU1FL,20A4)

READ(N21) NSTEPSyMJISWNCON +TDELT«TZEROSTAREA
TZ=YLERC/ 3600,

WRITE{6¢7591) NSTEPSMJSH ¢NCONy TOEL T TZ#TAREA

FORMAT(LFO,' CAYA TRANSHITTED FROM INPUT FILE'/
1* NUMBER OF STEPS =15/

2% NUMBER CF LNPUT POINTS =215/

3* NUMBER OF CUNSTITUERNTS =15/

4% TIME INCREMENT S'FB8.00" SECS'/

5 INITIAL TIME =tFL0.2," RS/

215

Loop
LooP
LooP
LouP
L 00P
LooP
LouP
LOOP
LoaP
Loop
LooP
LOOP
Loop
LoopP
LOOP
LOOP
Logp
Loop
LOgP
LOouP
LooP
Laop
L ooP
LOOP
LooP
Loop
LooP
LooP
Loop

VEO~NVSHsTWN -~



o0

OO0

ONo0On

6501

6503

6502

190

200

201.0
2012
2015

2020

2025

6% TUTAL AREA ='F10.2s* ACREA') LIOP 60A
READ(NZ1) (ISW(L) L=14MISH) LOOP 61
WRITE (€,65C1) (ISW(L)sL=1yMISH) ) LOUP 63
FORMAT (11-0,* INPUT POINTS ARE LISTED BELOW',/(10X,101Y01) LOOP 66
READI(NZ1) TT(1),(DyL=1,MISW)y ({CT{KoLs1) K=1,NCON) yL=1,MJISW) LOOP 65
TH=TT(1)/3600. LOOP 67
WRITE(6,€5C3) LOOP 58
FORMAT (1HG,* LOADINGS FROM DATA FILE®//7X,*TIME BUD LBS/MIN SS LBSLUOP 59

1/MINY ) LOOP 70
WRITE(6+6502) THo((CT{KyLs1)4K=L1yNCON) yL=1,MISH) LOOP T1
FORMAT(F12.2¢10F1143) LOOP T2
READIN21) TT(2) 4 (0sL=14MISW) 4 ({CTIKyL g2} sK=1,NCON) o L=1,MJISK) LOOP 73
TH=TT(2) /3600, LOUP 75
WRITEL4,6502) T LLCT{K, L (21 4¥=1 , NCONY ¢ L= 1, MISH) LJoP 75
NINREC=2 LoopP 77
Ii=1 LJOP 78
12=2 LODP 79
TIME=TZERD LOOP 80
TIP=TIVE LOOP 81
CONTINUE LOOP 82

MAIN LOOP LOUP 83
LOOP B4

DO 548 ICYC=1,NCCYC LOOP 85

MSTPRT=1CYC LOOP 86
LOOP 87

READ HYDRAULIC INFURMATION FRUM LOUP 88

FAST DRUM(DISC) LOOP 89

LOOP 33

READ(N10) NQ¢ (QINIyUCN) yN=14NC) s (VCLIJ) ¢QIN(JI) 4 QUUCID ¢J=1¢NJ) LOUP 91
DO 260 J=1,NJ LOOP 92
IF(QIN(J)LT.0.) QIN(J)=O. LOOP 93
CONTINGE LI0P 94
LOOP 95

LOOP 96

VARIABLE FLOW INTERPOLATION Lone 97

OR AVERAGING LODP 98

LOUP 99

IF(INSTM.EQ.0) GO TO 4470 LOOP 10D
TIKE=TIMECDELTQ LONP1OL
IF(N21.€C.C) GO TO 2050 LOOP1D2
DO 2010 L=1,MJSH LOOP103
J=ISW(L) , LO0P 104
DO 2010 K=1;NCON LOOP105
MADD{J sK}=CSPIN(J,K)*DELTQ/ .1857 LOUP106
WRETE (64€503) LONP107
IF(TIME-TT(I2)) 2040, 2015,2015 LOOP108
DO 2020 L=1,MJISh LOUP109
J=ISH{L) LODP11D
DO 2020 K=1,NCON LOUPLLL
MADD(J +K}=MADD{J oK) +CT (Ko Loy I1 )% (TT(12)-TTP) LI0P112
TIP=TT(12) LOOPLL3
ITEMP=12 LOOPL L4
12=11 LOOPLL5
IL=1TEVP LOOPLLG
IFCNINREC-NSTEPS) 2025,2030,2030 LOOP1L7

READIN2L) TT(I2) Dyl =1,MISU), ((CT{KsLy12),K=1,NCON} 4L =1,MISW) LGOP118B
TH=TT(121/2600. LOUP120
WRLTE(G +£5C2) THo((CT(KyLol2) 4K=1oNCON) 4L =1 MJISH) LOOP 121
NINREC=NINRECe1 LOOP122
GU Tu 2012 Loor123

216
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OO0

2030

2C35

204.0

2045
2050

444C

432¢C

4380

4340
4420
4400

4460
447C

2cs8

209
210
211
215

218

220
221

TRCI21=sTTUILI4TTCIL)-TT(12)
DO 2035 L=1,MJISH

DO 203% K=1,NCON
CT(KytLoI2)=0.

GO TO 2012

DO 2045 t=1,MJSW

J=ISHW(L)

DO 2045 K=1,NCON

MADD(J K)=(MADD(Jy K} +CT Kyl o I1) *(TIME-TTP)}/DELTQ * 267,408
TYP=TIME

IF(NJSW.EQ.0)} GO TO 4470

DU 4400 K=1,KCCNO

IF (TIMEL.LE.TE(K)) GO TO 4400
HEULK) = TE(K)

DO 4440 L =1,NJSW

CE(KyL,y1l) = CE(K,L,2}
CONTINUE

READ TIME AND LUADING RATE

READ (N5,4320) TEIK)s (CE(KsL+2)y L = 14NJISW)
FURMAT (8F10.0)

TEP{K) = TE(K}/3600,

WRITE (N6,4380) K,TEP{K)

LOOPL2¢4
L30P125
LOOP125
LOUP127
LDOP128
LOOP129
LOOP130
LOOP131
L3uP132
L0OOP133
LO0P134
LUOP135
LOOP136
LOOP137
LOOP138
LOUP139
L30P 14D
LOOP141
LUDP142
LOOP143
LOOP1 44
LOOP 145
LOOP145
LOUP1a7

FORMAT (1RO10X+s42H INPUT, POUNDS PER DAY,y CONSTITUENT NUMBER, ISs5HLOOPL43

1 AT 4F6.2.17H HOURS FROM START/}

DU 4420 L =1¢NJSH

WRITE (N&y434C) JSH(L)y CE(KsL,2)

FORMAT (1H 10X,15,10E10.4) '

CONTINUE

CONT IhUC

DO 4460 K=1,KCONO

CO 4460 L =1,NJSHW

J = JSH(L)
SLUPE(L)I=(CE(KsL 42)=CE(KyLs 1))/ {(TE(K)-TED (K]}
MADD(J s KI=CSPIN(JIsKI+(CE(KyLo1}+SLOPE(L)*(TIME~TEDO(K)}))%D,1857
CONTIANLE

CONTINLE

SET BOUNDARY CUNCENTRATION
CUNDITIONS

DO 230 KC=1,KCONO

IC=ICCA(KC)

IFCIFLG=1) 208,210,22C

DO 209 KCC=1,KCON

XME(KCC) = 1.

XMEU(KCC)=0.

IF(QINIJGRW)] 21142114215

IF(QUUIJCWI) 215,215,221

IFLG=]

IF(IC.EQ.0} GO TO 218

MADR(JChy IC)I=C(XRQD/XMECICIXXMEQ(ICI+CSAT(KC) I*QINIIGWY}/DILTY
MADD (JGWw yKC ) =LIXRQD/XFE(KC) *XMEQ(KCI+CSIKC) I *QINLJIGW) M/ DELYQ
G0 TO 230

IF(QUUIJGH)) 215+215,226

IFLL=2

DO 223 KCC=1+KCON

XME(KCC) =1,

217

LOCP149
LOOP150
L0GP151
LGOP152
LOOP153
L00OP154
L0O0P155
LOOPL155
LuUOP157
LOOP158
LOOP159
LOUP16D
Lonrlel
LoarPle
LOGP163
LOOP16G
1L.20P165
LOOP1é6o
LooP1o7
LonpPles
LOoOPL69
LJuP1 70
L30P1T1
LOnpP172
LI0P173
LOOP176
LOUP175
LOOP1T7o
LOoPLTY
LOOPL176
LCOPLTO
LJuP180
LaoP131
LOGPLE2
LooPia3
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OO0

OOAOOOO

OO

223
226

227
230

245

250
260
265

270
280

284
285

288
289

XMEG(KCC)=0.

IFLIC.EC.O0) GO TG 227

XME(IC 1=XME( IC ) +QOU(JGHW)

XMEQ(IC)=XMEO{ IC}H+QOU(JGWI*(C(JGH,IC)~CSATIKC)}
XME(KC } =XME(KC ) +QCUJIGH)
XMEOU(KC)=XMEO{KC)}+QOU (JGW I* (C(JGW4KCI=CSI(KC )}
CONTINUE

COMPUTE CONCENTRATION CHANGES

DO 280 J=14NJ
IFINCHAN(J»1).EQ. 0} GO TU 280
SUKQ=0.

DO 245 KC=1,KCON
DCDT(J+KC)=0.

ADVECTIVE MOVEMENT IN

D0 260 K=1,8
=NCHAN (J,K)
IF(N.EQ.0) GO TO 260
JL=NJUACI{N,1)
=NJUANC (Ne2)
IFC(J.ECJL) LAND.(QIN).GELO.)) GO TO 260
IF({J.EC.JH) cAND.(Q{N)}.LE.O.))} GO TO 260

IF(CABS(LIN)*DELTQ} ) o GT.LENIN)) UINI=SIGN{LEN(NI/DELTQyU(N)?

SUMQ=SUMC+ABS(QIN))
DD 250 KC=1,KCGN

DCOT{J+KCI=DCOT{J+KC) +ABSIQIN} ) ¥ {UINI*(C{IL ,KCI-C{JHsKC D)) FZLENIN})

CONTINUE

CONTINUE

DO 270 KC=1,KCON

IF (SUMC.EQ.0.}) GO TO 270
DCOT(J+KCI=(DCDT(JsKC)/SUMQ)*DELTQ
CONTINUE

CONTIALE

UPDATE CONCENTRATION AND CHECK

DEPLETION

DO 285 J=1eNJ
IFINCEAN{J,1)}.EQ.0) GO TO 285
DU 284 KC=1+KCCN
C(JIsKCI=C(J4KC)+DCDT(J4KC)
IF(C(J’KC,.LTQOI, C(J ’KC,=O.
CONTINUE

CONTINUE

SOURCE CONTRIBUTION

DD 289 J=1,NJ

IF (vCL(J) .LE. 0.0) GG TU 289

DO 288 KC=1+KCON

ClJsKC) = CUIyKCI+(MACD(J¢KCY/VOLLIII*DELTQ
CONTINLE

218

LooPLBS
Lugrl18s
LOOP186
LoOP187
Logri188
Loorl1 a9
LOOP1 90
LJ0pP191
Looeis2
LOUP193
LOOP1G4
LOOP1 95
LOOP196
LooOP1 97
LooP198
LogeP199
LOOP200
LOOP201
Logr 232
L0OOP203
LOUOP204
LO0OP205
LouP206
LO0P207
L30P208
LO0P209
LO0P210
Laop2l1
Loopr2i12
LoupP213
LOOP214
LooP215
Laopr21é
LOCP217
L30P218
LoopP213
L0O0OP220
L30P221
LDOP222
Luup223
LooOp224
L00OP225
LOOP226
Loop227
Loop228
L30P229
LOOPZ230
LOCP231
LOOP232
LODP233
LODP 234
LoopP235
LOOP236
La0P237
LOOP238
LOuUP239
LOoP240
Lo0e24)
LOoopP242
L0OR243
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290
2S5
300

320

4500

548

DECAY AND REAERATION

IF{1SWCh(4).NE.L) GO TO 300

00 295 J=1,.,NJ

IF(NCHAN(Js1).EC.0) GO TO 295

DO 290 KC=1,KCCONO

IC=1CON(KC)

IF(IC.EC.0) 6O TO 290

CLOSS=C (J,KCY*DECAY(KC}
IF(CLOSS6T.C{JsIC)) CLOSS=C(J,IC)
OGAIN=(CSATIKCI~C(J+ICII=AS{J)=REAER(KC)
1IFIOGAIN.LT.0.} OGAIN=0.
C{J1C=C(J,..J)-Ci LSS
ClJ+1CI=C(J+IC)-CLOSS+OGAIN
TIF(C(JIC).GT.CSAT(KC)) C(J+IC)=CSATIKC)
IF{C(J+ ICI LT 404} CC(U41ICI=0. '
CONTINUE

CONTINLVE

CONT INUE

ACCUMULATE MINIMUM, MAXIMUM,
AND MEAN CUNCENTRATIUNS

DO 320 J=1,NJ

D0 320 XC=1+KCON

TF(CMIN(J KC) GTClJgKCI) CMINCJI,KCI=C{IsKC)
IF(CMAX (JeKCY oLToClJsKEY) CMAX(JKCI=ClJIKC)
SUMC(J +KCI=SUMC (J oKCI+C(J¢KC)

IF {NCPRT.EQ.0) GO TO 4500

IF (NSTPRT.LT.ITCPRT) GO TO 4500

IF (LQCPRT.LT.NCCTOT) GO TO 4500

CALL GCPRINT

CONTINLE

END QUALITY CYCLE LOOP
CONTINLE

RETURN
END

219

LIOP244
LOOP245
LOOP246
LOOP247
LO0P248
LOOP249
LOOP250
LouP251
LoopP252
LOOP253
LOUP 254
LooP255
LOOP256
L30P257
LOOP258
LJOP259
LOOP260
LOOP261
LO0P262
LooP263
LOUP 264
LROP265
L0O0OP266
LadP267
LOOP263
LonP269
LOORP270
LooP271
LuoP272
La0P273
LO3P274
La0P275
LonP276
Loop277
LoarP278
Loor279
LODP 280
Loop2sl
Loop232
LNo0P233
LOOP28¢
Loopr285
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SUBROUTINE OUTPUTINTINT)
OUTPUT SUBROUTINE
HYDRODYNAMICS PROGRAM
SPECIFICATIUN STATEMENTS

CONTROL

COMMON /CONTR/ N54N6,N20,N21y NTCYC,NQCYC/NHCYC, NT,NQSKWRT
le DELTQsDELT+TZERD, ISWCH(10)

GENERAL

COUMON  FLPHA{3CHe  KJviNCy ICHCHICYE s ROV, WIND WU IR EVAD
ls PRECP(S5CIINEXIT

JUNCTIUNS
COMMCN H(100) ,HN(100},HT(100),HBAR{100},HAVE(10O)
le NCHAN(1CO,8) oIPOINT(100+8) yAST100} VUL{100),X{100}),Y(100)
2¢+ DEP(10C)COF(L00),CIN(100),Q0U(100),QINST(1CO)
3, QINBAR(100),QOUBAR(100]}

CHANNELS

COMMON LEN(225) +NJUNC(225,2),8(225),R(225},A(225),AT(225),AK(225]

1, Q{225),CBARI2251), QAVE(225}, V(225),VT(225),VBAR(225)
2e FHIND(225; +NUMCH(225) oNTEMP(8)
3,NCLOS(225)

PRINTOUT AND PLOTTING

COMMON NPRTSIPRT NHPRT y JPRT(50) s PRTH({30+50)
Le NQPRTSCPRT(S5C),PRTV(30+50)+PRTQ{30,500, 1DUM(12),1C0OL{10]
2e LTIMEs NPLTNPDEL+JPLT(50)+HPLT(50)

STAGE~TIME COEFFICIENTS

COMMON YY(50) sTT(50) 2AA(1O)¢XX(10)¢SXX(10410)4SXY(10)
L19A1sA20A39A4 ¢ ASeA6+AT sPERIODy JOW

STORMWATER

COMMON  TITLE(30) ,NJSHW.QE(20,2),35W(20)
2y RAIN[LCC)+INTIKE( 100} INRAIN, JBIUND(20)+JIBOUN

TAPES
COMMON /TAPES/ INCNT,IDUTCY »JINC10)+JOUT(10) +NSCRAT(5)

COMMUN ZLAB/ TITLUL3) o%XLAB(LL) s YLAB(O) +HURIZ{(Z20VaVERT(T4S)oIT
COMMUN/PLET/TUS) o NZ(5)¢AX(10Ls500+4AY(101,450)NPT(5C)
IF(NTINTLEC.L1?Y GU TO 210

READ(5y1C2) TITL

READ(5,1C2) HORIZ

1T=1

READ(S41C2) (VERT(II,IT),I1=1,7)

FORMAT (204A4)

RE TURN

210 CONTINUE

220

oute
aute
auTe
ouTP
ouTe
ouTe
auTe
aute
ouTe
auTe
ouTP
JuTP
ute
ouTP
auTe
ouTP
guTP
UTe
ouTe
Jure
Jute
JuTe
Jure
OuUTP
uTe
quTp
ouTp
auTe
aute
ayTe
ouTP
Jute
JuTte
ouTe
aurte
ouTe
QuTP
ajurte
aute
QuTe
guTP
auTe
ouTPe
ouTe
oute
ouTtTP
QuUTP
ouyTe
JUTE
QuTe
pyIe
auTe
JuTe
pLIAEY
outpe
uTp
qyIP
ourtre
JUTe
oute

OV O NP W



DUMMY=Q. BuTP 60

TMAX=1CO0CC., auTe 6l

N22 = JCLT{I0UTCT) JUTP 62
WRITE(N22) TMAX,(DUMMY,J=1,NPLT) JUTP 63

N=0 OUTP 64
REWIND N22 ouYP 6%

220 N=N+1 QUTP 66
IF (8 .GTe 101} GO TO 225 AUTP 67
READ(N22) AX(N,1), CAY(N,J)yJ=1,NPLT]} ouUTP 563
IF(AXI{N,:1).LT.1000.,) GO TO 220 ouTP 69

225 CONTINUE 2UTP 79
NCURVE=AN=-1 ouTe 71

NP TN=0 uTeP 72

=0 outTe 73

240 N=N+1 ouTP 74
NDC=N ) puTP 75

250 IF(JPLTA(NDC).GE.Q) GO TO 270 gutP 76
NDOC=NDC +1 ouTP 77

60 10 z5¢ ouTP 78
27C CONTINLE guTteP 79
D0 290 J=N.NDC outTP 80
K=J-K+1 ouTP 81
NPT(K)}=ACURVE Juyp 82

DO 290 I1=1+NCURVE ouTP 83
AXCLyKE=AX(1,41) QuUTP B4
AY(1+K)=AY(]I+J) outTpP 85

290 CONTINUE ouUTP 86
NX=NDC—-N+}) Jute 87
NPTNfNPTN+1 QuTP B8
CALL CURVE(AX gAY ¢NPT,NX,NPTN} guTte 89

DO 300 J=N,NDC guTP 990
K=J-h+1 ‘ JUTP 91
NPT(K)}=TABS({JPLT{J}} ouTP 92

30C CONTINUE guTP 93
HRITE(6,450) (NPT(K} ,K=1,NX) ouTP 94

S0 FUORMATCL1HC+4CX:20H PLUT LEGEND guTP 9%
1 l5.4H = "IS)‘QH = 4‘|15|1f“ = "IS"H = X115|4H = o) JUTP 36
N=NDC JuTe 97
JFI(N.LTLNPLT) GO TO 240 ouTP 93
RETURN auTP g9a

END Juteloo

221
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100 FORMAT(LHI15A4,20Xy31HWATER RESOURCES L[NGINEERS,

SUBROUTINE PRTOUT
PRINTING OUTPUT ROUTINE
HYODRODYNAMICS PROGRAM
SPECIFICATION STATEMENTS
CONTRUL

CCMMON /CONTR/ N5.N6,N20,N21, NTCYC,NQCYC,NHCYC, NT,NQSWRT
ls DELTCDELT+TZERO, [SWCH{10}

GENERAL

COMMON ALPHA(301s NJWNC ICYC+KCYCeNCYC, WIND ¢ WDIRLEVAP
le PRECP(50) +NEXIT

JUNCT IONS
COMMON H{100) 4HN{100),HT(100),HBAR(100),HAVE(100}
¢ NCHAN1CO+8),IPOINT(100,8),AS(100),vOL{100),X(100),Y(200}
2+ DEP(100).COF(100),CIN(100),C0U(100),QINST(100)
3, QINBAR(100),COUBAR(100)

CHANNELS

COMMON LEN(225) +NJUNC (225+2)+8(225) 2R(225),4A1225),4AT(225),AK(225)

| Q(225):Q0AR(Z225), QAVE(225), V(225),VT(225)+VBAR(225)
2y FHIND(225) +NUMCHI225) ¢NTEMP(B)
3.NCLCS(225)

PRINTOUT AND PLOTTING
COMMON - NPRT,.IPRT, NHPRT , JPRT(50) 4 PRTH(30,50)
ls NOUPRTLCFRT(50)+PRTV(30,50),PRTQ(30,50), IDUM(12),ICOL(10)
29 LTINEs NPLT+NPDEL »JPLT{50),HPLT(50)

STAGE-TIME COEFFICIENTS

COMMON YY(50) ,TT(50) +AA(1O0)},XX(10),SXX(10,10)4SXY(10)
15A19A2,A34A43A5,A69AT,PERIOD, JGW

STORMWATER

COMMON TITLE(30),NJSW,QE(20,42),J5W (20}
2y RAIN(100}, INTIME(100), INRAIN, JBOUND(20}»JJBOUN

TAPES
CAOMMON /TAPES/ INCNT, IGUTCTJIN(10),JOUT(10),NSCRAT(5])
TYPE DESIGNATIONS

INTEGER CPRT
REAL LEN

PRTO
PRTO
PRTO
PRTO
PRTO
PRTU
PRTD
PRTD
PRTU
PRTO
PRYTO
PRTD
PRTO
PRYTD
PRTD
PRTD
PRTO
PRTO
PRTY
PRTD
PRTD
2RTO
PRTO
PRTI
PRTD
PRTO
PRTD
2370
PRTU
PRTO
PRTD
PRTD
PRTO
PRYOD
PRTD
PRTD
PRTD
PRTD
PRTO
PRTN
PRTO
PRTD
PRTD
PRTO
PRTD
PRTD
PRTU
PRTD
PRTN
PRTU
PRTO
PRTI
PRT)
PRTU
PRTJ
PRTD

INC./1H 15A4,20X,PRTD

124HWALNLT CREEKy CALIFCRNIA/IH 80X 29HRECEIVING WATCR HYDRODYNAMIPRTO

2CS/71}
DO 220 1=1,NHPRT,+6

222

PRI

PRTU

OB NONEWN -
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WRITE (6+4100) ALPHA PRTD 61
WRITE (A6,102) TITLE PRTD 62

102 FORMAT(1HO,30A%) PRTI 63
KRITE (NE€,y104) NT PRTO 64

104 FORMAT (7HCDAY [S,14) PRTJ 65
WRITE (€,106) PRTO 066

106 FORMAT (125H0 # * *x % x % %« % X X ¥ X X X % & & X & % TI ME PRTO 67
IHI STCRY OCOF STAGE * ¥k %k & &k k¥ & & %k & & & & % % k& x PRT]D 68

2% * ¥} PRTO 63
WRITE(641C8) JPRT(I)4JPRT(I#1])oJPRTII+2)4dPRTLI+3)4JPRT(I+4), PRTU 70

1 JPRT(1+5) PRTO 71
108 FORMAT (1h0,23Xs9H JUNCTION, i5,13H JUNCTICNs15,134 JUNCTIOPRTO 72
INsI5413H JUNCTION 915413H JUNCTIONs15+13H JUNZTION PRTO 73
2e15/12¢% FOUR YN L0 NTAD(IERT) HEAD(FEET) HPRTO 7%
3EADB(FEET) HEAD(FEET) HEAD(FEET) HEAD(FEET)/) PRTU 75
T=TZERC~CELT*FLOAT(NHCYC) : PRT] 76
LY=MINO(I+5,NHPRT) PRTO 77

DO 220 L=l+LTIME PRTD 78
T=T+DELT*FLOAT (NHCYC) PRTO 79
HOUR=1/73¢CC. PRTO 80
220 WRITE(65110) HOURs(PRTH{L 4K} ¢K=[4LT} PRTD 81
110 FORMAT(1H ,F10.248XyFl4.445F18.4) PRTO 82
PRTD 83

PRINT FLOWS AND VELOCITIES PRTD 84

PRTJ 85

D0 240 I=1:NQPRT,6 PRTO 86
WRITE (64100) ALPHA PRTO 87
WRITE (Mh6¢102) TITLE PRTU 88
WRITE (NE€+104) NT PRTO 83
WRITE (6,112} PRT3 90

112 FURMAT {125H0 * %= * * % * % # % * % * * « * T I ME HI ST ORPRTO 5!
1Y OF FLCW ANC VELOCITY * % % % & &% x % % % % PRT0 92

2% ¥ %) PRTD 93

DO 230 IC=le+6 PRTD 94
JC=1-1+1C PRTO 95
NX=CPRT (JC) PRTO 96
IF{JC.CT.ACPRT) NX=CPRT(NQPRT) PRTD 96A
IDUM{Zz=1C~1)= JTABS(NJUNC(NX+1)) PRTY 97
IDUM{2#IC) = TABS(NJUNCINX,2)) PRTO 98

230 CONTINUE PRTU 99
WRITE(6¢114) (IOUMIICI,IC=1412) PRTO100

114 FORMAT(1+0418X,6(10H CHANNEL, 134140/ PRT('101
2+6X9114H HCUR FLOW VEL. FLOW VEL. FLDW PRTJ102

3 VEL. FLOW VEL. FLOwW VEL. FLOW  VEL«¢ /924X PRTOL1D3

4 s97H (CFS) (FPS) (CFS} (FPS) (CFS) (FPS) (CFS) (FPPRTULD4
551 (CFS) (FPS) {CFS) (FPS)+/) PRTOILOS
VT=TZERC=-CELT*FLOAT {NHCYC) PRTU106
LT=MINC(I+5¢NCPRT) PRTO1OT7

DO 240 L=1,LTIME PRT0O108
T=T+DELT*FLUAT (AHCYC) PRTO109
HOUR=T/360C. PRTOL10O
2640 WRITE(64116) HOUR, (PRTQUL 1K) yPRTVILyK) ¢K=IoLT) PRTOLL1
116 FURMAT (1H +F10.248X16(F10.0:F7.21) 3PRTJL12
IF (REXIT.FQ.Ll) STOP 3333 PRTO113X

DO 260 I = l+hHPRY PKTUl14
PRTH(Ls1) = PRTHILTIMEI) PRTULLS

260 -CONTINUE PRTO116
DG 280 [ = 1+NQPRT PRTILLY
PRYIQULs1) = PRTQE(LTIME,I) PRTOL118
PRTIV{LeI} = PRTVILTIME,I) PRTOLLY

223



280 CONTINUE
NTINT=1

CALL OLTPUTINTINT)

IFINJSWh.GT.0)
IWRITE(NES118)

118 FORMAT(33H1HYDROGRAPH INPUT NODES TO SYSTEM,//(6X,101101)

RETYRN
END

{JSHIL} ¢L=1 ¢NJSH)

224

PRTO120
PRTOL21
PRTO12?2
PRT0123
PRTO124
PRTO125
PRTO126
PRYJ127
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SUBROUTINE CPRIANT QPRI

QPRI

QPRI

PRINT RUUTINE FOR QUALITY QPRI

CYCLE OUTPYUT. QPR1

QPRI1

SPECIFICATIOUN STATEMENTS QPRI

QAPRI]

GENERAL AND CONTROL QAPR1

JAPR1

CCMMON JGW,NYC,NQCYC,DELTQ,QE,QF ALPHA(30}, TITLSHW(30),ICIL(10) QPRI

1 o ISWCHULIC) yREAER(6) sDECAY(6) ¢ XR{H6D 1 XME(H6 D XMF(6) o XMEU(6) PRI

2 sNSeNE6E+NIOYN20sN3OyN4Os NSTART,y XRQD APRI
QPRI

JUNCT IONS QPRI

: QPR1

COMMON NJoANCHAN(LOO+8),QIN(100),QUU(100),VOL({1CO},VOLO(100) IPR1

1 #AS(1ICC) QPRI
QPRI

CHANNELS QPRI

QPRI

COMMON AC,NJUNC(22542),Q(225),LEN{225),U(225) IPR]
QPRI

STORMWATER QPRI

QPRI

COMMON NJSWeJSW(20) QPRI
1oMUISHeISWHI20) o TT(2)sCT(6+204209 INSTM QPRI
QAPR1

QUALITY QPRI

APRI

COMMUN KCCNsKCONO +C2(6)+CS(6) s ICONLE) 1 LSAT(6) «C(10096) +SIMC(L1O096)12PRI

1 +CMAXLL1O0Cs6)4CMIN(LO0,6) ¢MADL(L0046),DCDT(100+6)+CE(6420,42) QPrl

2 STE(L 6)+TEPL 6)oSLUPE(20) +CSPIN(100+6)yTITLEL6456),TEU(G] APR]
QPRI

PRINTING QPRI

QPRI

COMMON ACPRT, ITCPRT,LQCPRT,NSTPRT,NQCTOT 4 ISKIP, MSTPRTy NPRT{KPRT APR1
QPRI

QPR 1

REAL MACC APRI

IF (ISKIF.NE.NQPRT) GO TO 5020 PRI
NQCTOT = NCCTLCT + 1 QPRI
4100 FORMAT(1FO15A4,15A4) QPRI
WRITE(Nos101} ALPHA APR]
WRITE (N6,4100) TITLSHW QPRI

101 FORMAT(1H115A4+36X432H FAQA STORMWATER MODEL / QPR |
1 1+ 15A4,36X,25H / QPRI

2 1r 96X 28H RECEIVING WATER QUALITY /7) QPRI
WRITE(NE321) NSTPRT¢MSTPRT QPR 1
321 FORMAT(43HOJUNCTICN CONCENTRATIONSes DURING TIME CYCLEyI4915H ,QUALQPR]
LITY CYCLE I4/7) QPRI

DO 322 KC=1,KCON QPRI
WRITE(N6¢225) KCo{TITLE(IT KC),11=1,461),IC0L IPRI

325 FORMAT{//15X920H CONSTITUENT NUMBER,I3,:0A4/9X,10110/12H JUNCTIQPRI
10N) QPRI

DO 110 1=1+NJ,10 QPR
L=MINO(I+G,NJ) QPR]

110 WRITE(RNS2111) Tl o{CCJIsKC)eJd=Isl) QPKRI
111 FORMAT (l4+4H TO #I3+1X+10F10.2) QPR]
322 CONTINUE QPRI

225

WD OIS WA

60



ISKIP =
60 T0 SO
5020 CONTINLE
1sKip =
5010 CONTINUE
RETURN
END

1
10

ISKIP + )

226

QPRI
QPRI
JIPR]
QPRI
QPRI
PR
QPRI

61
52
63
56
65
656
67



100
150
200
300

400
500

SUBRGUTINE RECEILV

COMMON /TAPES/ INCNT, IOUTCT,JIN(10),4J0UTCLO0} ¢ NSCRAT(S)
DIMENSICN CQUANI(2),QUAL{2),ANAME(4)

DATA QUAN/AHQUAN, 4HTITY/

DATA QUAL/4HQUAL4HITY /

N5=5

N6=6

INCNT=INCAT+1

READ (N5,1C0) (ANAME(1},1=1,4)

FORMAT (484,14}

IF (ANAME(1).EQ.QUAN{1).AND.ANAME(Z).EQ.QUAN(2)) GO TO 200
IF(ANAVME(3) .EC.QUAL (1) 4AND. ANAME(4) .EQ.QUAL(2) 160 TOU 300
G0 TO 400

CALL SHFLOW

GO 10 150

CALL SwCUAL

HRITE(N6+500)

FURMAT (31HORECEIVING SIMULATICN CUMPLETED)

RETURN

END

227

RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
RECE
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SUBROUTINE SWFLCW
HYDRODYNAMICS PROGRAM
TIDAL OPTION

SPECIFICATION STATEMENTS

CONTROL

COMMON /CCNTR/ A5,N6yN20,M21y NTCYC,NQCYC,NHCYC, NT,4MNQSWRT
Ly DELTC,CELT,TZERD, ISWCH(10}

GENERAL

COMMON  ALPRA(3C)s NJ#NC, ICYC,KCYC4NCYC, WINDWDIR,EVAP
1s PRECP(50),NEXIT

JUNCTIONS
COMMON  H(100),EN(100)4HT(100),HBAR{100) HAVE(100)
19 NCHAN(100,8) +IPUINT{100+8)+sAS(100},VOL(LO0}+X{100)4Y(100)
2y DEP(100),COF{1C0O)+QIN(100),Q0OU(100),QINSTL(100)
3, QINBAR(100),COUBAR(100]}

CHANNELS

COMMON LEN{(225)4NJUNC(22542)+B1225) ¢R(225),A(225),AT(225) 4 AK(225)

¥ Q{225) 4+QBAR(225) s CAVE(2251)y V(225),VT{225)VBAR{225)
2¢ FUINDU225) +NUMCH(225) +NTEMP(8)
3,NCLOS(225)

PRINTOUT AND PLOTYING
COMMCN APRT, [ PRT, NHPRT ¢ JPRT(50) 4 PRTH(30,50]
1+ NQPRT,,CPRT(501,PRTVI30,50},PRTQ(30,50}, IDUM(12),ICOL(10}
2¢ LTIMEs NPLTSNPDEL +JPLY(50)yHPLT(50)

STAGE-TIME COEFFICIENTS

COMMON YY{(50) ,TT(50} LAA(10},XX{10)ySXX(10+10),5XY (10}
11Al ¢A24A34A44 A5 A6 AToPERIOD ¢ JGK

STORMWATER

COMMON TITLE(30),NJSH,CE(20,2),J5W(20])
2y RAIN(100)s INTIME(100)s INRAINyJBOUND( 201} ,JJBOUN

TAPES

COMMON /TAPES/ INCNT, IOUTCY 4 JIN(10},4JOUTLL10),NSCRAT(S}
COMADN/ST2/7 TITEL2(40)

DIMENS ION ENDER(2)
CCMMUN QT{2042) +1ISH(20)
DATA ENDER / 4HENDQ, 4HUANT /
TYPE DESIGNATIONS

INTEGER CPRT
REAL LENJINTIME

228

SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SHWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SHWFL
SWFL
SHWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SHFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SHFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SWFL
SHWFL
SWF{
SWFL
SWFL
SWFL
SWiL
SWiL
SWFL
SWFL
SHFL
SWFL

WRNCOVNMDWN -~
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204
205

209
210

220

222

N20 = NSCRAT(1)
NEXIT=0
DO 205 I=1,100
DEP(I)=0.0
AS(il=cC.
QIN(I)=0.
QUU(11=0.
DO 204 J=1,8
IPOINT{I+J)=0
NCHAN(1+4)=0
CONTINUE
CONTINUE
DO 210 I=1,225
FHINDIIN = 0.0
DO 209 J=1,2
NJUNC(1,J1=0
CUNTINVE
CONTINUE

CALL INCATA

IOUTCT = ICUTCT + 1

N21=y iNCINCNT )

N22 = JCUT(TQUTCT)

REWIND NZ22
NTINT = O
Tr(1) = C.0
TT(2) = C.0
NSTEPS = ¢
MJSH =0
NQUAL = C
TDELT = C
WEIRL = Al
WEIR2 = A2
WEIR3 = A3

IF (NPLT.GT.C) CALL OUTPUT(NTINT)

DO 220 I1=1,10
ICOL(L)=1

DO 222 1=1,20
ISW(I) =0

QT (Is1)
QT {I+2)
QE(L+1)
QE(I,+2)
TE=0.
TEP=0.
DELT2=CELT/2.0

[T T T ]
Cooa
® o &
oo

TZERO=TZERG*36C0.0
K=6.2832/{3600.*PERICE)
EVAP=EVAF/{12.%30.%86400.)

10L0=0.
KRAIN=1
PREC = 0.0

INITIALIZATION

SUBROUTINE INDATA CALLED TO

READ INPUT DATA

FURTHER INITIALIZATION

229

SHFL 61
SWFL 62
SWFL 63
SWFL 64
SWEL 65
SWFL 66
SWFL 67
SWFL 68
SWFL 69
SWFL 70
SWFL 71
SWFL T2
SWFL T3
SWFL T4
SWFL 75
SWFL 76
SWFL 77
SWFL T8
SWFL 79
SWFL 80
SWFL 81
SWFL 82
SWFL 83
SWFL 84
SWFL 85
SWFL 85
SWFL 87
SWFL 88
SWFL 89
SWFL 90
SWFL 91
SWEL 92
SWFL 93
SWFL 94
SWFL 95
SWFL 95
SWFL 37
SWFL 98
SWFL 99

SWFL100
SWFL101
SHFL102
SWFL103
SWFL104
SWFL105
SWFL106
SWFL107
SWFL106
SWFL109
SWFL110
SHAFLLLL
SWFL112
SWFL113
SWFLL1l4
SWFL11S
SWFL11l6
SWFLL117
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223

224

225

7097

7091

7092

230

1co
102
235

1

T=TZERC

DO 224 I = 14NHPRT
MJIPRT = JPRT(I)

PRTH (1410 = H(MJPRTY
CONTINLE

DO 225 1 = 1¢NCPRT
MCPRT = CPRT(I)

PRTQ(L+I} = QIMCPRT)
PRTV(Ll+1) = V(MCPRT)
CONTINUE

READING OF INITIAL HYDROGRAPH
INFORMATION FROM INTERFACING

IFIN2L.EC.C) GO 10 230

REWIND MNZ1

READ (A21) TITEL2

HRITE (N€,7097) TITEL2

FORMAT (20A4)

READ (NZ21) NSTEP S+MJISWNQUAL TDELT yTZERO,TAREA
WRITE (N6,7091) NSTEPSMJSH NQUAL,TOELT,TZERDsTAREA,
FORMAT (211043F10.2)

READ(NZ21) (ISWIL),L=1,MI5W)

WRITE(6+7092) (ISWIL) ¢L=1,MISH)

FORMAT(£115)

READ(N21) TTUL1),(QT(L+1)oL=1yMISH)

WRITE{E6+7CS3) TT(1)9(QT(Lol)ol=1yMISW]

READINZLY TT(2)+(QTLL92) ¢L=1oMISH)

WRITE(6+7093) TT(2) o (QT(L¢2)sL=14MISH]

NINREC=2

Il=1

12=2

TTP=O.

IF(NJSW.EQ.O0) GL TU 235

REACINS54100) (JSW(L),L=1,NJSH])

REAODINS9104) TEL(QEIL+2)sL=1,NJISW)

WRITEING+102) (JSHIL) ¢L=1¢NJISH)

TEP=TE/3600.

WRITE(NG6+1C6) TEP{QE(Ls2}sL=1yNJISKW)

FORMAT (1€15)

FORMAT (* 1HYDROGRAPH INPUTS TO SYSTEM®*//(6X,10110}))
CONTINUE

TIME=TZERD

INITIAL TIME-STAGE RELATIONSHIP

COMPUTED

IF (ISWCK(l).NE.1) GO TB 236
HUJGW) =A1+AZ SIN(WST I +A3XSIN(2.*WkT J+AG¥SIN(3 *WT)
+AS*COSIWAT) +AG*COS( 2. #nW*T ) +AT*COS (3. *W*T)

236 CUNTINUE

CHANNEL COUNSTANTS CUMPUTED

260 DO 280 A=1,NC

IF{NJUNCINs1).LE.0)GO TO 280
AK(NI=32.1T739%AK(N)*%2/2,208196
NL=NJUKC(N,1)

NH=NJUNCINs2)
RIN)=RIN)+{H{NL)*H{NH))/ 2.

230

SWFL118
SWFL1l18BA
SWFL1138
SWFL118C
SWFL118D
SWFL118E
SWFL118F
SWFL1186
SWFL11laH
SWFL1181
SWFL119
SWFL120
SWFL121
SWFL122
SWFL123
SWFL124
SWFL125
SWFL12S
SWFL 127
SWFL1Z23X
SWFL129X
SWFL130X
SWFL131
SWFL133
SWFL136
SWFL13S
SWFL137
SWFLL138
SWFL140
SWFL141
SWFL142
SWFL143
SWFL144
SWFL 145
SWFL146
SWEL1647
SHFL 148
SWFL14?
SKFL150
SWFL151
SHWFL152
SWFL153
SWFL154
SWFL 155
SHWFL156
SWFL157
SWFL 158
SWFL1S8A
SWFL 159
SWFL16D
SWFL160A
SWFL16L
SWFL 162
SWFL163
SHFL164
SWFL165
SHFL165
SHFL16T
SWFEL168
SHFL169
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270

280

300
320

340

345

350

360

A(N)=BIN}*R(N)
IF (WIND.LE.O.0) GO TO 270

SWFL17D
SWFLL171

FHIRD(N)=-WIND*¥2%COS (WDIR/S5Te=ATANZ((XINHI=XCNLY) o (Y{NH}-YINLI)))SWFLLT2

1 *8,64E~-6

CONVINUE
AT(N)=A (N}
QAVE(N)=C.
CONTINUE

D0 340 J=1,NJ

VoL (J)=0.

XF"’-S(J’.::.OOE GS TO 3"{0
AREA=0.

VOLUME =0,

DO 300 K=1,8

N=NCHAN(J,K]}

IF{N.LE.OC) GO TC 300
AREA=AREA+B{NI*LEN(N)

VOLUME=VCLUME+B (N)*LEN(N} *R(N)

CONTINUE
DEPTH=VCLUME/AREA
VOL(J) =DEPTH*AS(J)
CONTINUE

DO 1300 NT=1,NTCYC
IF(NT.LT.NQSWRT) GO TO 350
REWIND NZg2

DO 345 J=14NPLT
I=IABS{JPLT(J})
HPLT{J}=r(1)
HUUR=TZERU/3600.

HRITE(N22) HCUR (HPLT({J)+J=1¢NPLT}

NPTOT=1
CONTINLE
LTIME = 1

D0 1240 NQ=1.NQCYC

IF (NT.LT.NQSWRT) GO Y0 380
DO 360 AN=1.NC

VBAR(N}=C.

QBAR(N)=0.

DU 370 J=1+NJ

HBAR(J)=C.

QINBAR(J) =0,

COUBAR(J)=0.

START OF DAY DD LOOP,
LGOP OF 3 NESTED DU LOJPS

NODAL VOLUMES COMPUTED

START OF PROGRAM CORE. WITH
MAJOR HYDRAULIC COMPUTATIONS

START OF QUALITY DO LOOP

INITIALIZATION UF ARRAYS USCD

FOR HYDRAULIC OUTPUT TO BE USED
BY THE SWQUAL SUBROUTINE

231

QUTER DO

SWFL173
SWFL1 T4
SWFL175
SWFLL1Ts
SWFL177
SWFL178
SWFL179
SWFL 180
SWFLL181
SWFL182
SWFLL183
SWFL18%
SWFL185
SWFLLBS
SWFL137
SkWFiL 188
SWFL189
SWFL 190
SWFL191
SWFL192
SWFL 193
SWFL194%
SWFL195
SWFL19S
SWFL197
SWFL 198
SWFL199
SHFL200
SWFL2)J1
SwWFL 202
SWFL203
SWFL204
SWFL205
SWFL220
SWFL207
SWFL 208
SWFL209
SWFL210Q
SWFL 211
SWFL212
SKWFL213
SWFL214
SWFL215
SWFLZ216
SWFLZ217
SWFL218
SWFL213
SWFL22D
SWFL 221
SWFL222
SArL 223
SWFL22¢«
SWFL225
SWFL 226
SWFL227
SwFL 228
SWFL229
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370
380

390
395
400

405

410

418
420
425

430

431
7C83

7094

440

445

CONTINUE SWFL230
CONTINLE SWFL 231
SWFL232

START OF HYDRAULIC DO LLO?2, SWFL233

INNERMOST 00 LOUOP OF 3 NESTED SHFL234

DO LOOPS SWFL235

SWFL236

D0 1040 NHH=1,NHCYC SWFL237
IF(NT.LEJNQSWRT) GO TG 520 SWFL238
TIME=TINE+DELT SHFL239
SWFL240

PRECIPITATION COMPUTATIONS FOR SWFL241

EACH TIME STEP SWFL242

SWFL 243

PREC=0. SWFL244%
IF(KRAIN-INRAIN) 39544104410 SKFL245
IF(TIME-INTIME(KRAIN+1}}) 40544004400 SWFL246
PREC=PRECHRAIN(KRAINY = { INTIME(KRAIN+1}-TOLD}/(12.%3600.} SWFL247
KRAIN=KRAIN+1 SWFL248
TOLD=INT IME(KRAIN) SHFL249
GO T0 390 SKFL25D
PREC=(PREC+RAIN(KRAIN)*(TIME~-TOLD}/(12.%3600.))/DELT SWFL251
TOLD=TIVE SWFL252
CONTINUGE SWFL253
IF(N21.EC.0}) GO TO 445 SWFL254
DO 418 L=14MJISWH SWFL255
JEISHIL) SKFL25¢0
QIN(J)=QINST(J}*DELT SWELR257
IF(TIME-TT(12)) 43544254425 SWFL2538
DO 43C L=1,MJISW SHFL259
J=ISH(L} SWFL260
QINCIY=CIN(JI+QTIL I LI*(TT(I2)-TTP) SWFL261
TTP=TT(12}) SHFL262
ITEMP=12 SWFL 263
12=11 SHWFL264
11=1TENP SWFL265
IF (I WREC-RNSTEPS) 431 +432,432 SWFL266
READINZL) TT(I2),(QT(L+12)sL=1yMISH) SHFL267
NINREC=NINRECH] SWFL269
FORMAT(F1C.1+6F15,2) SWFL 27D
WRITE(6,7094) TT{12},(QT{Le12),L=1,MISH] +NINREC SWFL271
FORMAT(F10.1,F10.1,110} SWFL2T72
GO 10 420 SWFL273
TT{121=1CCO000. SWFL2T74
DO 433 L=14MJISH SWFL275
QT{L,12})=0. SWFL2T76
GO 70 42C SHWFL2T7
DO 440 L=1,MJSW SWFL278
J=ISwiL} SWFL279
QIN(JI=(QIRN(II+QT L, L 1) {TIME-TTP} ) /DELT SWFL280
TTe=TIrE SWFL281
CONTINLE SWFLZ282
IF(NJSW.EL.O) GC TO £20 SWFL283
SWFL284

" READ HYDROGRAPH INPUT 3R AVERAGESWFLZ2S5

OR INTERPOLATEC FOUR TIME STE? SWFL2606

SWFL 287

IF(TIMELLE.TE) GO TO 480 SwFL288
TEU=TE SWFL 289
DO 460 L=1,KNJSW SWFL230
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460

104

470

106

480

500
520

525

530

540

560

QE(L,1)=CE(L,2) SWFL291
SWFL232

READ HYDROGRAPHS SWFL293

SwFL294

READ (N5,104) TE,(QE(JUI,25,9d=1,NISH]} SHWFL 295
FORMAT (8F10.0) SWFL296
CONTINUE SWFL 237
TEP=TE/3600. SWFL298
WRITE(NG6+1C6) TEP,(QE(L¢2)4L=14NJISH) SWFL 299
FORMAT(* *FT7.2,10F10.1/(8X,10F10.1)) SWFL30D
SWFL301

INTERPOLATE HYDROGRAPH SWFL 302

SWFL3D3

DO 50C L~1,;NISu SWFL 304
J=JSH{L} SWFL 305
SLOPE=(CE(L,2)-QE(L,1)}/(TE-TEQ) SWFL306
QINCII=CINST(JD+QE(L o1 +SLUPEX(TIME~TED]) SWFL307
CONT INUE SWFL308
SWFL 309

INITIALIZATION SWFL310

SHWFL311

T2=T+DELT2 SwFL312
T=T+DELT SWFL313
DO 525 N=1,NC SWFL314
NCLOS(N)=0 SWFL315
D0 525 ¥=1,2 SWFL316
NJUNCCR s MI=TABSINJUNC(N,M}) SWFL317
DO 530 J=1,NJ SWFL318
AS{J1=ABS(AS(J)) SWFL 319
00 530 K=1.8 SWFL320
NCHAN(J,K}=1ABS (NCHAN(J,K}) SWFL321
NTIMS=0 SWFL 322
SWFL323

CUMPUTATIONS OF VELOCITIES AY SWFL324

HALF TIME STEP, AND FLOWS AT SWFL325

QUARTER TIME STEP SWFL326

SWFL 327

CONT INUE SWFL328
NDRY=0 SWFL329
NTIMS=NTIMS+1 SWFL33D
DO 580 AN=1,NC SWFL331
IF(CNJUNC(Ns1).LE.O}GO TO 580 SWFL 332
SWFL333

DRY CHANNEL CHECK (UNDER 0.1 FT)SWFL 334

SWFL 335

IF{R{N}.GT.0.1) GO TO 560 SWFL336
VI(N}=C.0 SWFL337
Q{NI=0.0 SWFL338
GO T0 580 SWFL339
CONTINUE SKHFL 340
NL=NJUNC (N,1)} SWFL 34l
NH=NJUNC (N+2) SwWFL342
DELV2=VINI*(L.~AT(N)/A{N)) SWFL343
1L +DELT22 (VNI =#2#B(N)/AIN) =32, 1739 = (H(NHI-HINL} I ZLEN(N) SWHFL344
2HFWINDONI/RINI*DELT2 SWFL345
ve=V{NI+CELV2 SHFL346
TEMP=DELTZ2¥*AK(N)/R(N) *#%1.3333333 SWEL347
DELVI=0.5%((1./TEMP+2 . xABS(V2) )}~ SWFL348
1SQRTCO(L . /TEMP #ABSL 2%V 2) ) %224, %V2%x2) ) SWFL349
DELVL==SIGN(DELVL,.V2) SWFL350
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580

600
620

640

645

650

655
660

664
666
668
670

675

VTIN}=V(N)¢DELV1+DELV2
QINI=VT(N)#A(N)
CONTYINUE

DO 660 J=1,NJ

SUMQ=0.

DO 620 K=1,8
IF(NCHAN(J:K).LE.O) GO TO 620
N=NCHAN(J+K)
IFLJ.NE.AJURCIN,111G0O TO 600
SUMQ=SuMT QG

60 TO 62C

SUMQ=SUFC-C(N)

CUNTINUE

IF{AS(J).LE.O.) GO TO 660

COMPUTATION OF NODAL STAGE AT
HALF TIME STEP

SUMQ=COU(J)-QIN{J}I+(EVAP-PREC)*AS(J)+S5UMQ
IF (J.EC.JGHAND.ISWCH(1) .ME.1) GO TO 650

HTUJ)=H{J)-DELT2%xSUMQ/AS(J)

IF(HT(J)+DEPEJ) .GT.0.) GO TO 660

HT (J)=-DEP(J)
voL(J)=0.
AS(J4)=-AS5(J)
D0 645 K=1,8
NX=NCHAN(J,K)
IFINX.LE.Q) GO
NCLOS(NAX) =1
CONT INUE
NORY=NDRY+1

60 TO ¢6C
CONTINUE
DELHH=0.

DO 655 ICT=1,3

TO 645

DELHH=DELT2/AS (S} *(~SUMQ-WEIRL*{ H(JOW)}-WEIR2¢+DELHH/2.) ¢«*AEIR 3}

CONTINLE

HT(Ji=R{J)+«DELHH

CONTINUE

IF(NDRY.EQ.O0)} GO TO 6175
IFINTINFS.GT.2) GO TO 675

DO 670 N=1,NC
IF(NJUNCI(N,1}.LE.O) GO YO 670
IF{NCLCS(N)«NE.1) GO TO 670
Q(N}=0.,

ViNI=0.

DO 068 I=1,2

11=NJUNC (N1}

D0 664 J=1.8
IF(NCHAN(L(I,J).EQ.N)} GO YO 666
CONTINUE

GO TO ¢€¢8

NCHAN(1],J)=-N
NJUNC(Nol)==11%

CONT INUE

GO TO 540

COMTINLE

BUUNDARY STAGE CUNDITIJN AT
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SWFL 352
SWFL353
SWFL 354
SWFL355%
SWFL356
SWFL 357
SWFL358
SWFL 359
SWFL36D
SKhFL361
SWFL 352
SWFL 263
SWFL 364
SWFL 3065
SWFL366
SWFL 367
SWFL368
SWFL 360
SWFL37D
SWFL370T
SWFL3T1
SWFL372
SWFL373
SWFL37¢
SWFL3TS
SWFL3T76
SWFL3T?
SWFL378
SWFL379
SWFL380
SWFL 381

SWFL382
SWFL383
SWFL 3864
SWFL385
SWFL386
SWFL38%7
SWFL388
SWFL389
SWFL33D
SWFL 39}
SWFL 392
SWFL 393
SHFL 394
SWFL395
SWFL396
SWFL3977
SHFL398
SLFL399
SWFL4JD
SWFL4OL
SwFLa02
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HALF TIME STEP

IF (ISwCF(1).NE.1) GO TO 676
HT(JOWI=AL+A2*S IN(W*T 21 +A3%SIN{2 %W *T2 ) A4 XSEN( 3, #W%T2)
1 +ASHCOS(WET2) ¢A6XCOS( 2. *WAT2}+AT*COS(3.*xWxT2)
676 CONTINUE

COMPUTATION OF CHANNEL CROSS-
SECTIONAL AREAS AT HALF TIME
STEPy FLOWS AT HALF TIME STEP,

SWFL403
SHFL404
SWFL4J4T
SWFL 435
SWFL%06
SWFL406T
SWFL4O7
SWFL40R
SWFL 409
SWFL410

AND VELOCITIES AT FULL TIME STEPSWFL41L

D0 740 N=1,sNC

IFCNJUNC (R, 1) .LELOIGD TO T4C
NL=NJUNC (A1)

NH=NJUNC (N,2)}

DELH=0. 5% (HT{NH)=H{NH) +HT (NL)-H{NL} )
RNT=R{N)+¢DELH

AT(N)=A(N)+B(N)*DELH

SkWFL4l2
SWFL413
SWFL414
SWFL415
SWFL4l6
SWFL417T
SWFL 418
SWFL 419
SWFL 420

DRY CHANNEL CHECK (UNDER 0.1 FT)SWFL&21]

IF(RNT.GT.0.1) GO TO 680
VIN}=0.
Q(NI=0.
GO TO 700
68C CUNTINLUE
DELV2=2.#VT(N)®(1.-A(N}/ATIN})
1 +DELT®=({VTIN)**24B(NI/AT(N)I=32.1733 )% (HTINH)-HT{NL})/LENIN}
L+FWINDIN) /RNT=DELT
V2= V{h)¢DELV2
TEMP=DEL T#AK(N) /RNT*%x1,3333333
DELVI=0.5%«((1./TEMP+2 . #ABS(V2) )~
LSQRT((Ll./TEMP*2 ., %ABS(V2) ) %¥2-4,%V2%%2))
DELV1=-SIGN(DELV1V2)
VINI=VIN)+CELVLI<DELV2
QINI=0.5%{CINI+VIN)*AT{N)})
7CC CONTINUE

CHANNEL FLOWS SUMMED
1F (NTJLT.NCSWRT) GO TO 720
QBAR(N}=CBAR(N}+Q(N)}
VBAR(N)I=VBAR(N}+VINI}
720 CONTINUE
EXCESSIVE VELOCITY CHEZK

IF(ABS(VI(N)}.LE.20.01G0 TO 740
WRITE(691CB) AT oNCQyRHH R (N) o VIN)oN

108 FORMAT('C V GVER 20 FPS, TIDAL CYCLE'¢14,* QUAL CYCLE',I4,* HYDRU

LCYCLE' v14+* DEPTH' 4E10.4," V' 4EL10.49 " CHANNEL',15)
NEXIT=1
740 CONTINUE
IF (NEXIT.EQ.1} GO TO 1260

COMPUTATION OF NODAL STVAGE AND

VOLUME AT FULL TIME STEP

760 DO 900 J=1.KNJ

235

SWFL 422
SWFL423
SWFL 424
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SWFL436
SWFL437
SwFL 438
SAFL 439
SKFL 440
SWFL44L
SWFLG42
SWFL443
SWFL&444
SWFL 445
SWFL446
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780
800

802

gos

814

815

820

825
900

920
940

960

SUMQ=0.

HN(J)==DEP(J]

IF(AS(J)}.LE.O.} GO TO 900

DO B8CO K=1.8
IF(NCHAN{J+K)LE.O) GO TO 800
N=NCHAN (JK)
IFLJJNE.NJUNC(N,1}1GO TO 780
SUMQ=SUMQ+C(N]

G0 T0 800

SUMQR=SUNMGQ-C(N)

CONTINUE

IF(J.NE. JGW) GO TO 820

IF {ISWCH(1).NE.1} GO TO 802

HN{AGH I=ATHAPRCTNIURT Y L ARPS TN (2 AUET Y AARSTN( 3, 7 WET)
+AS*COS(WAT ) +A6*CUS{ 2 *W*T J+AT*COS (3, *¥W*T)

GO TO 814
CONTINUE
DELHH=DELHH*2,
00 808 ICT=1,3

DELHH=DELT/AS{J 1 *(-SUMQ-WEIRLI*( H(JGW ) -WEIR2+DELHH/2 .} *«WEIR 3}

CONTINUE

BN(J)=t+(J)}+DELHH

CONTINUE
DVOL={HN(JGWI=H(JIGW) ) *AS( JGW)
QOU{JIGw)=0.
QIN(JGW)={OVOL/DELT} +SUMQ

IF (QIN(JGH}eGT.0.) GO TO 815
QOULJGH ) =~CIN(JGH])
QIN(JGH)=0,
VOL(JGW ) =VOL (JGW]+DVOL

GO 70 825

COMPUTATION OF *ORDINARY?
VOLUME AND STAGE

SUMQ=COU(JI-QIN{J) ¢ (EVAP-PREC) *AS(J ) +SUMQ

HNCJ) =t (J)-DELT*SUMQ/ AS(J}
VOL{J)=VCL{J)-DELT*SUMQ

CONT INUE
CONTINUE

IF (NT.LT.NQSHWRT)} GO TaO 940
DO 920 J=1,NJ
HBAR(J)=hBAR(J) +HN(J])
QINBAR{ J}=QINBAR(JI+QIN(J)
QUUBAR({J)=QCUBAR(J)+QUU(J]
CONT INUE

CONTINUE

DU 980 NK=1,4KkC

IFINJUNC{N,1).EQ.0)
NL=TABE(NIUNCIN,1)}
NH=TABS (NJUNCU(N+2))

GO 10 980

NODAL VOLUMES AND FLOWS SUMMED

FULL TIME STEP COMPUTATION OF
HYDRAUL IC RADIUS AND CHANNEL
CROSS~SECTIONAL AREAS

236

NODES

SWFL461
SWFL462
SWFL463
SWFL46%
SWFL465
SWFLG466
SWFL467
SWFL468
SWFL469
SHFL 470
SWFL4T1
SWFL4T2
SWFLGT2T
SWFL4T3
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980

100¢C

1020

1025

1030

1040

1060

1080

1120

DELH=0.5% (HN (NH)~H{NH ) +HN (NL }=H{NL} )
R{N}=R(N}+CELH

AINI=A(N)+B(N)*DELH

CONTINLE

NODAL STAGE ARRAYS SHIFTED

D0 1020 J=1.NJ

H{J)1=HN(J)

IFINT.LT.NQSWRT) GO TO 1040
IFI(NPTOT.NELNPDEL) GG TO 1030
DO 1025 J=1+NPLT
I=IA3S(JPLTLU))

HPLT(JY=H(T}
HOUR=HCUR+DELT/3600.*NPDEL
WRITE(NZ22) HOUR (HPLT(J),J=1,NPLT)
NPTOT=0

NPTOY=NPICT+1

END OF HYDRAULIC OR INNER DJ

Loge
CONTINLE
AVERAGING OF FLOWS AND
VELOCITIES
IF (NT.LT.NQSWRT)} GO TO 1100
DO 1060 N=1¢NC
IF(NJUNC(N,2).LE.O) GO TO 1060
QBAR(N)=CBAR(N)} /FLOAT (NKCYC]
VBAR(N}=VBAR{(N) /FLOAT (NHCYC} ’
QAVE(N}=CAVE(N)}+QBAR(N}I/FLOAT (NQCYC)

CONTINUE

DO 1080 J=1+NJ
QINBAR(J}I=QINBAR(J)/FLOAT (NHCYC)
QOUBAR{ J)=QCUBAR(J}/FLOAT(NHCYC)
HBAR(J)=HBAR{J}/FLOAT (NHCYC)
IF(QINBAR(J)EQ.0.) GOTO 1080
IF(QOUBLR(J).EQ.0.) GOTO 1080
QINBAR(J}=QINBAR(J}-QCUBAR(J)
QUUBAR(J)=0.

IF(QINBAR(J) .GT.0.) GO TO 1080
QOUBAR(J)=-QINBAR(J)}

QINBAR( J}=0.

CONTINUE

WRITE HYDRAULIC INFORMATION FOR

USE IN QUALITY PROGRAM

WRITE(N2C) NQy (QBAR{N)VBAR(N} ¢ N=14NC),
I (VOL(J},QINBAR(J)sQOUBAR{J) +J=19NJ )

STORE OUTPUT FOR SUBSEQUENT
PRINTOUT

1100 IF (NT.EG.{NQSWRT-1) .AND.NQ.EQ.NQCYC) GO TO 1120

GO 1O 1180
DO 114C I = 14NHPRT
MJPRT = JPRT(I)
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1140 CONTINUE SWFL573
D0 116C 1 = L«NQPRT SWFLST4
MCPRT = CPRT(I) SWFLSTS
PRTQ{(1+1I) = QUMCPRT) SWFL576
PRTV(ls1) = VIMCPRT]} SWFLSTT

1160 CONTINUE SWFL578
GO To 1240 SWFL579

1180 IF(NTLLT.NCSWRT) GO TO 1240 SWFL58)
LTIHE = LTIME + 1} SWFL581

SWFL582

STORE STAGE INFURMATION SWFL583

SWFL58¢4

00 1200 1=1.NHPRT SHFL585
MJPRT=JPRT(I )} SWFL586
1200 PRTA(LYIME,L)=H{MJPRT) SWFLS587
SWFL588

STORE FLOWS AND VELOCITIES SWFL589

SWFL59)

DQ 1220 I=1,.NCPRT SWFL591
MCPRT=CPRT{]) SWFLS592
PRYQ(LY IME, I 1=Q(MCPRT) SWFL593
1220 PRTVILYINMEI)=V(MCPRT) SHFL 594
SHWFL 595

END OF QUALITY DO LOUP SWFLS96

SWFLS97

124C CONTINLE SWFL598
IF(ISKCH{1).NE.1) GO TQO 1280 SWFL S99

IF (NT.NE.NQSWRT) GO YO 1280 SHFL600

1260 CONFIAUE SWFLAOL
128C CONTINUE SKFL602
SWFL6D3

SUBROUTINE PRTDUT CALLED FOR SHFL6D4

HYDRAULIC INFORMATION PRINTOUT SWFLADS

FOR A ONE DAY CYCLE SWFL606

SWFLK07

IF (NT.LT.NQSWRT) GO TO 1300 SWFL6D8

CALL PRTCUT SWFL&D9
SWFL610

END OF SUBROUTINE SWFLOW SWFL611

SWFLG612

1300 CONTINLE SWFL613
END FILE N2O SKFLELG
REWIND N20 SWFL6L5

1320 CONTINUE SKFL6L16
MCOUNT =0 SWFL6EL7

134C READ (AN55110) FINAL,,CARD SKFLELS

110 FORMAT (ZA4) SWFL519
IF (FINAL.EQ.ENCER{1}) GO TO 1360 SWFL62D
MCOUNT = MCOUNT + 1 SWFL621
IF (MCCUNT.GT.30! GO TO 1380 SWFLA2?2
GO TO 1340 SWFL623

1360 IF (CARD.EC.ENDER(2)) GO TDO 1400 SWFL624
MCOUNT = PCOUNT ¢+ 1 ) SdrFLe25
IF (MCCUNT.GT.30} GO TO 1380 SHFL626
GO TO 11340 SWFL627

138C HRITE (A6,112) SWFL628B

112 FORMAT (&62HOQUALITY PROGRAM HAS READ MORE THAN 30 CARDS AFTER COMPSKFL629
IPLETICM} SWFL630
STOP 4444 SWFL631X

238
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1400 WRITE (N&ygLLl4)

114 FORMAT (23HOCOMPLETICN OF RECEIVING QUANTITY)

1420 CONTINUE

RE TURN
END

RETURN TO SUBRUUTINE RECEIV
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SUBROUTINE SWQUAL

RECEIVING WATER QUALITY

SPECIFICATION STATEMENTS
GENERAL AND CONTROL
CCMMON JCWoNTCoNQCYC+DELTQ.QE+QF 4ALPHA(30),TITLSW(30),ICIL(10)
1 sISWCH{10) ¢REAER(6) +DECAY{6) ¢y XRIO) 4XME (6] 4 XMF(6),XMEQ(6)
2 sN59N69N1OsN20 (N30 sN4O»NSTARTy XRQD
JUNCT IONMS

COMMON NJoNCHAN(100+8)+QIN(100)QOU(L100},VOL(100)VOLO(1D0)
1 4AS(100)}

CHANNELS
COMMON NCoNJUNC(225+2) 9QU(225)+LEN(2251,U(225)
STORMWATER

COMMON AJSH,JSH(20)
LoMJISHeESR{20)+TT(2) +CT(6+20,2)5 INSTHM

QUALLTY

SKWQU
SWQU
SWQY
SHQU
SHQY
SWQU
SWQU
SWQJ
SWQU
SWQUY
SWQu
SWQU
SWQU
SWQU
SWQU
SWQU
SWQU
SHQJ
SWQU
SWQU
SWQU
SWQU
SWQU
SWQU
SWQU
SHQU
SWQU
SHQU
SWQU

COMMON KCON+KCCONO4C2(6) +CS{6)»ICON(6)+CSAT(6)+C{100,6)SUMCI(LID0+6)SWQRY

1 +CMAX(1COs€)¢CMIN(L1OO+6) yMADD(100+6) ,D0CDT(100,614CE(6420:2)
2 ¢TE( 6)TEP( 6)SLOPE(20),CSPIN(100:,6)sTITLE{646),TED(6)

PRINTING

COMMON NCPRToITCPRT sLQCPRT+NSTPRTNQCTOT ¢ ISKIP¢MSTPRT s NPRT + KPRT

TAPES
COMMON /TAPES/ ENCNT, IOUTCT ¢JIN(10)+JUUT{10)+NSCRAT(S])

START PRUGRAM
INPUT ROUTINE

REAL MACD,LEN
N20 = NSCRAT{1)
INSTH=C
CALL TO SUBRUUTINE INQJAL
CALL INCLAL
MAIN QUALITY LOOP
DO 751 WTAG=NSTART,NTC

REWIND N10
NSTPRT = ATAG

240
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SHQY
SHWQU
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SWQU
SWQU
SWQU

SWQU 4

SWQY
SWQU
SWQU
SWQU
SHQY
SWQU
SWQY
SWQU
SHQJ
SWQU
SWQU
SWQ!
SHWI
SwQJ
SWQU
SwWau
SWOY
SWQU
SwQU
SWAU
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CALL TO QUALITY CYCZLE SUBRUUTINESWQU 61

SWQJ 62

CALL LCCPCL SWQU 63
INSTM=INSTM¢1 SWAQU 64
SWQU 65

PRINT DAY AVERAGE CONCENTRATIONSSWQU 66

SWQU 67

D0 359 J = 1,.NJ SHQU 68

DO 35% KC=1,KCON SWQJ 69

359 SUMCUJKC)={SUMC{J,KC}~0.5%C(J,KC)}I/NQCYC SWQU 70
IF (NTAG.LT.KPRT) GO TO 3220 SWQU 71

IF (NTAGGT.KPRTANDLKPRT.EQ.1) GO TO 1600 SWQU T2

GO 10 4300 : SWQU 73
1600 WRITE(NEL273C) SWQUY T4
3030 FORMAT(42+ KPRY IS ALWAYS GOING YD BE LESS THAN NTAG) SWQU 75
STOP 5555 SWQU 76X
430C CONTINLUE SWQJ 77
KPRT=KFRT+NPRT SWQU 78

752 CONTINUE SWQY 79
DO 322 KC=1,KCCN SWQU 80
WRITE (N6,4100) TITLSH SWQU 81
4100 FORMAT(LH115A4,+15A4) SWQJ 82
WRITE(6,101) ALPHA SKWQU 83

101 FORMAT (1HO15A4 +36X932H WATER RESOURCES ENGINEERS, INC./ SkQJ 84
1 1¥ 15A4,36X,25H WALNUT CREEK, CALIFORNIA/ SWQU 85

2 1H 96X928H DYNAMIC STORM WATER QUALITY//) SHQJ 86
WRITE (69321) NTAGoKC o{TITLE(IL +KCloII=196)41COL SWQU 87

321 FORMAT('0°10X, *AVERAGE JUNCTION COMCENTRATIONS DURING TIDAL 0 TIMSWQJU 88
1E CYCLE*I4¢*y CONSTITULENT NUMBER'I3,5X,6A%4//9X,10110/" JUNCT 1ONSWQY 89
2%} , SWQU 32

00 110 I=1,NJy10 SWQU 91
L=MINCG(I+9:NJ) SWQU 92

110 WRITE (69111) 1oL, (SUHMC(J,KC)} sS=1,4L) SWQU 93
111 FORMAT(T14+,5H TC +1341Xe10C10.%) SWRU 94
IFLISHWCH(2) .EQ.1}F GO TO 322 SKQU 95
WRITE (69112} SWQU 95

112 FORMAT(®C'50Xy "MAXIMUMSH/® JUNCTION®) SWQU 97
DO 113 I=1,NJ,10 SWQU 98
L=MINO(I+9,hJ) SKWQU 99

113 WRITE (6¢111) IoLls (CMAX(JKC) d=10L) SWQU100
HRITE (64114} SWQU101

114 FORMAT(*0*50Xs *MINIMUMS?/? JUNCTION®) SWQuld2
D3 115 I=1,NJ,10 SWQLIL03
L=MINO(I+9,NJ} . SWQU104

115 WRITE (6111} LoLy(CMINC(JWKC) 4J=1,L]) SWQU1i0S5
322 CONTINUE SWQU106
SWQJ107

RESET SUMS FOR NEXY DAY CYCLE SWQU1i08

SWQJU109

3220 CONTINUE SWQULL0
DO 323 J=1,NJ SHQUL1l
vatotJi=voL(J) SWwautllez

D0 323 KC=1,KCON SwQUl13
CMAX{J+KC)=C. SWRUL14
CMINCJ «KCI=C{JKC} SHQULLHS

323 SUMCLJ+KC)=D0.5%C(J,KC) SHQULLG
IF (NTAG.EC.NTC) GO TU 4140 SWQUILT

REW INC N1O SwQulle
SWQuUile

ISWCH 1O SET BY N30 READ-IN SWQJ120
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c
c
C

4120
4140

151

4160

4465

IF (ISWCH(10).EC.1) GO TO 4140

DO 4120 I=1l,NGCYC

READ(N2C) NQe{QUNIoUIN)sN=L4NC) o(VOL{JI +QIN(I)»QTU(JI}yJ=1eNJ)
WRLITE(NLICINQo CQINDeUUNDIoN=1oNCI» (VOL{J) »QIN(I)QUUIJIIJ=L¢NJ)
CONTINUE

REWEND N10O

CONT INUE

END OF MAIN DO-LOOP

CONTINLE
17 {IS5WCRE31.50.1) GO U 4160
RE TURN

WRITE A RESTART TAPE

CONTINLE

WRITE (N4Q) JGWKCONKCCNCoNTCoNPRT NJSW, TITLE,C24CS,ICON,CSAT,
1 REAER+DECAY ¢ XR ¢ XME ¢ XMF ¢ XMEQy» (VOLOL J} ¢ (C(J+K) sSUMCL JsK) »
2 MADDU(J oK) CMAX(J oK) yCMINCI 1K)y K=1,KCON)yJI=1,NJ)

DO 4465 I[=1,NQCYC

REWIND N10O

READ{NLC) NQo(QIN) qUIN)eN=1¢NC) o (VOL(J) s QIN(J)+QOU(I)sJ=14NJ)
WRITE(NGOINQe {CUIN) qUIN) oN=1¢NC) 2 (VOL(J}eQIN(J)eQOU(J)sJ=19NJ)
CONTINUE

END FILE N4O

REWIND N4O

RE TUKAN

END
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SWQul21
SWQui22
SwQulz3
SWQUl2e4
SWQU125
SWQU126
SWQUL2v
SWQules
SHQU129
SWQUL13d
SWQU131
SWQU132
SWQU133
SWQJl36
SWQU135
SWQJL36
SWQU137
SWQU1l3s
SWQU133
SWQUL40D
SWQUlal
SWQUl42
SWQU143
SWQJla4
S4QUl45
SWQUL46
SWQUl47
SwQulas
SKQJ143
SWQU1S0
SWQJ151
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SUBRUGUTINE TIDCF(KOsNT¢MAXITyNCHTID)

STAGE TIME COEFFICIENTS
HYDRODYNAMICS PROGRAM
SPECIFICATION STATEMENTS
CONTROL

COMMON /CCNTR/ N5,N6yN20+N21y NTCYCeNQCYCyNHCYC, NT,NQSWRT
1y, DELTQ,DELT4TZERO, ISWCH(10)

GENERAL

COMMON ALPHA(30)y NJJNC, ECYC,KCYC,NCYC, WIND WDIR,EVAP
ly PRECP{50) +NEXIT

JUNCTIONS
COMMON F {100} 9HN{100),HT(100}HBAR(100),HAVE({100)
1+ NCHAN(100,8),IPOINT{100¢8),AS{1003,VOL(100) X{100),¥(100)
2y DEPULL1CO),COF(100),QIN(L100)+QOU(1001),QINST{200)
3y QINBAR(100}+QULBAR(100)

CHANNEL S

COMMON LEN{225)+NJUNC(225,2)4B(225) R(225)5A(225) 4AT(225) 4AK{225)

Q(225) 4QBAR(225)+ CAVE(225)y V(225)+VT(225)¢VBAR(225)
2y FHINL{225) ¢+NUMCH{225)+NTEMP(8)
3.NCLOS(225)

PRINTOUT AND PLOTTING
COMMON NPRT ¢ IPRT, NHPRT y JPRT(50) 4 PRTH(30,50}
1+ NQPRT,CPRT(50},PRTV{30,50),PRTQ(30,50), IDUM(12),I20L(10)
2y LTIMEs NPLT¢NPDEL +JPLT(50) +HPLT (50}

STAGE-TIME COEFFICIENTS

COMMGN YY(50) ,TT(50) ,AA(LO) . XXCL0)ySXX(10410}+SXY(10}
17A14A24A3+A44A5,A6,A7 yPERIUD,y JOW

STORMWATER

COMMON TITLE(30),NISW,QE(2042),JSKH(20)
2y RAINC1ICC), INTIME(100), INRAIN,JBOUND(20)+JJBUUN

TAPES

COMMCN /TAPES/ INCNT,IQUTCT JIN(LO}4JOUT{10}sNSCRAT{S)
TIDE COEFFICIENTS
TYPE DLSIGNATION

INTEGER CPRT
REAL LEN

243

WD NCWMDWN -



[a X N

OO ON

2240
225

146
148

240

260

280

300

TIDAL CURVE FITy 7 TERM
SINUSOIDAL EQUATION

WRITE (N&6#140) KOsNI¢MAXIT.NCHTID
140 FORMAT

IF KO EQUALS ONE, PROGRAM WILL
READ FOUR POINTS OF INFOURMATION
AND EXPAND FTHEM FOR A FULL TIDE

NT IS THE NUMBER OF INFORMATION

POINTS

MAXIT IS THE MAXIMUM NJMBER OF

ITERATIONS

IF NCHTID EQUALS ONE, TIDAL
INPUT-0UTPUT WILL BE PRAINTED

DELTA IS THE ACCURACY

LIMIT IN FEET

DELTA = C.005

NTT=7

W= 2,%3.14159 /PERIOD
IF(KO.EQ.0) GO TO 225

TT(50) =TT(1)+PERICD
YY{(50)i=YY(1)

DO 220 I=1,4

J=I+1

I (J.GTa4) J=50

NE=NI+l

TUINI =3 4TT{I)+TV(J)}/4,
YY{NI1=0.85352YY([}+0.1465*%YY(J)}
NI=NI+1

TTIRDI={TI(I)+TT(JY )7 2,
YYI(NL)=(YY(I)+YYJS))/ 2.

NI=NI+1
TUINIIS(TTII43.%TT(J) } /4.

YY{NI }=Cula65*YY (1) 40 .8535%YY (J)
CONTINUE

CONTINLE

IF (NCRTID.NE.1} GU TO 240
HRITE (N6s146}

FORMAT (29HO NO. TIME VALUE
WRITE (N64148) (14TT{I), YY(I)}s I=1,4NI)
FORMAT (l4, 2F12.3 )

CONTINUE

DO 280 J=1+NTT

DO 269 K=1,NTT

SXX(KOJ’ = 0.

AALJ) = 0.

SXY{J} = O.

NJ2 = NTT/2 ¢+ 1

DO 360 I = 1,NI

DO 320 J = 1+NTT

FJE = FLOATEI-1)

FJ3 = FLCAT ( J-NJ2 )

IF { J.LENJ2 )} GO TO 300

XX(J) = COS(FJ3I=W=*TT (1)}

60 TU 320

XX{J) = SIMNFJIL*W=TY (1)}
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)

TIDC
TI0C
Tinc
T10C

{7THO KO IS413,19H NUMBER OF TERMS [S,+14,32H MAXIMUM NUMBERTIODC
1 OF ITERATIONS ISs14421H TIDE CHECK SWITCH 1S,12)

TIDC
TIDC
Ti0C
TIoC
T10C
T1DC
TiocC
Tioc
TIDC
TIDC
Tipc
TIocC
TioC
TIDC
T1DC
TIDC
TiDC
TidC
TiDC
T1DC
TIDC
TioC
T10C
TioC
TIDC
Ting
rioc
Tiec
TioC
TIDC
TIDC
TIDC
Ti0C
T10C

99

TIDC100
TioZlol
TIDC1D2
TIDZ103
TIDC104
TiDC105
TIDI106
TIDC1O7
TIDC108
TIDC109
TipClio
TIDI11
TiDCL12
TIDC113
TIOC11s
TIDC11S
TIDIL1S
TIOC117
TIDI118
TinCil9
TIDC120



OOC

320
340
36¢C
380

400

420

44¢C

150

460

152

480
50<€

526
154

156

540.

IFt J.EQ.1 IXX{J} = 1.

SXY(J) = SXY(J) +XX{J) =YY(I}
D0 340 J 1 NTT

00 340 K LyNTT

SXX(K 44} SXX{KeJd)} #XXLK) %=XX(J)
CONTINUE

IT = 0

IT = 17T + 1

DELMAX = 0.

DO @20 K = 1,NTT

SUM = 0.

DO 400 J = 14NTT

1IF (JJEQ.K] GO Ta 400

SUM = CUM - 2ALSNENYLE )
CONTINUE

SUM = (SUMESKY(K) D /SXX{KK)

DEL = ABS(SUM-AL(K)}

IF (DEL.GT.DELMAX ) DELMAX = DEL
AA(K) = SUM

IF € IT.GE.MAXIT ) GO TO 440

IF (DELMAX.GT.DELTA } GU TU 380
GO TO 460

WRITE(N6,150}

wohow

TIDC121
TiDC122
TIDC123
TIDC124
TID2125
TIDC126
TIDC127
TIDC128
TIDCL29
TIDC130
TIDC131
TIDCL32
TIDC133
TIDCY34
TIDC135
TIDC136
TIDC137
TIDC138
TIDC139
TIDC140
TIDZ141
TIDCL42
TIDC143

FORMAT (6SHCANNOT REACH DESIRED DELTAs INCREASE EITHER NI OR DELTATIDCl44

1 AND TRY AGAIN)

STOP 666€

CONTINLE

Al = AA(Y)

A2 = AA(2)

A3 = AA(2)

A4 = AA(4) “
AS = AA(S5)

A6 = AALE)

AT = AA(T)

IF (NCHTICJ.ANE.1) GO TG 540
WRITE (N&+152)

FORMAT (4610 TIME 0OBSERVED COMPUTED DIFF )
RES = 0.

£0 520 I = 1¢NI

SU¥ = 0.

DO 500 J = 24NTT

Fs1 = FLOAT ( J-1 }

FJ3 = FLCAT ( J=hNJ2 )}

IF ( J.LE.NJ2 ) GO TO 480

SUM = SUNM +AA(J) *COS(FJ3XWXTT(I))
GO TU 500

SUM = SUM +AA(J) #SIN(FJL*W*TT(I))
CONTINLE

SUM = SUM +AA(1)

DIFF SuUr -YY(I)

RES = RES + ABS(CIFF)
WRITE(NGs154) TTCLYoYY(L)SUM,DIFF
FORMAT ( 4F12.4 )

WRITE (N&£,156) RES

FORMAT (CHCTCYAL , 30X, Fl2.4 }
CONTINUE

CONSTANTS FOR INPUT WAVE FORM

HRITE(NC o158 JGW AL A2,A3, A4 A5, A6, AT PERIOD
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TIDC1l45
TIDI146X
TIDCY4Y
TIDC148
T1DC149
TIDCL150
TIDC1S51
TIDC152
TIDC153
TIDCLIS4
TIDCL55
TIDI156
TIDC157
TIDC158
TIDCY5?
TIDC160
Tipll61
YIDC162
TIDI163
TIDClo4
TIDCL6S
TIDT 165
TIiDCi67
TIDT168
VIDC169
TIDC170
TIDI1T1L
TIDCLIT2
TINZ173
TIDC174
TIDCL7S
TIDZLTS
TIoCL77
TIOCL78
TIDC179
Tincliao



158 FORMAT(///46H CCEFFICIENTS FCR TIDAL INPUT WAVE AT JUNCTIUNIG&//BSHTIDC181
1 Al A2 A3 A4 A5 A6 TInC182
2A7 PERIOD(HRS)//TF10.3,F12.2///31H WHERE THE WAVEFQIM 1S GIVETIDC 183

3N BY//S2H HUJ) = Al & A2,SIN{WT) ¢ A3.SIN(2WT) + A4,SIN(3WT) + A5,TIDCLBS
4COS(HT) + A6.COS(2KHT) ¢ AT.COS(3WT))

TINT185
RETURN TibpZ1les
END TiDC187

246



OO On

2N aXg!

oOMe [aXaNg] [z uNal OO0

OO

OO0 (e X a OO

SUBROUVYINE TRIAN(IT,JJsKKsL L)
SUBROUTINE TRIAN

HYDRODYNAMICS PRDOGRAM
SPECIFICATION STATEMENTS
CONTROL

COMMON /CCNTR/ N54N69N204N21ly NTCYCoNQCYC+NHCYCos NT ¢NQSWRT
s DELTC,CELY,TZEROC, ISWCH(LEO)

GENERAL

COMALN  ALPHAL2QY,  NJMNC, TCYC $XCYC 4 NCYT o WIND»WDIRyEVAP
ls PRECP(50)+NEXIT

JUNCTICNS

COMMON H(1CC)+HN(L00)HT(100) yHBAR{100) HAVE(100)

1y NCHAN{100+8).IPOINT(100,8),AS(100)},VOL(100).X{100},Y(100)
29y DEP(100),COF{100},CIN(100),Q0U(2100),QINST(100)

3¢ QINBAR(100) +COUBAR(100)

CHANNELS

COMMON LEN(225)9NJUNC(225+2)+8(225)4R(22514A(225)4AT(225) 4AK(225)

ls QU2251+QBAR(225) s QAVE(225) s VI(225)+VT(225) +VBAR( 2251
2y FWIKD(225),NUMCH{(225),NTEMP(8)
3.NCFOS(225!

PRINTOUT AND PLOTTING
COMMCN NPRT, IPRT, NHPRT JPRT{S0)+PRTH(30,50)
1y NQPRT,CPRY(50) +PRTV(304+50),PRTQ(30,+50)y 1DUM(12),1CUL(10])
2y LYIMEs NPLTNPDEL ¢JPLT{50)4HPLT(50}

STAGE-TIME COEFFICILNTS

CUMMON YY(50) 2 TT(50) 4AA{10) ¢+XX(10)4SXX{104s20)+SXY(10)
12AleA21A21A41ASsA6, AT PERIDD UGN

STORMWATER

COHAON TITLE(30) 1 NISHeQE(20192) +JSW(20)
2y RAINTI00)oINTIME(L100)s INRAIN, JBOUND(2C),JJBOUN

TAPES

COMMON /TAPES/ INCNTy IGUTCT4JIN(10) ¢ JUUT(LO) s NSCRAT(S)
CUMMGN/ TREZTUIS) oNXLS)

TYPE DESIGNATIONS
INTEGER CPRT

REAL LEN
IF(If.NE.O} GO TO 300
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250

300

350
360

102

ZERO POINTER ARRAY

D0 250 1=1+NJ
DO 2504=1,8
IPOINT(I,J)=0
NCHAN([+J})=0
CONTINUE
RETURN

SET UP TRIANGLE PARAMETERS

CONT INUE
NX(l)=11
NX(2)=JJ
NX{3)=KK
NX(4)=11
NX{5)=JJ

T
T(2})
{3}

(X(JJ) = XIKK))*%2 + (Y(JJ) = Y{KK))*%x2
(X(KK) = X(IID¥#%2 & (Y(KK} = Y(I1l})*%x2
(XCEE) = XCJJY)*%2 « (YLD} = Y(J3))*%2

Tl43=T{1)
T(5}=T{(2})

DO ALL THREE SIDES

NB=2
IF(LLLEC.O) AB=1
DO 600 AN=1ls34NB

TRIA 61
TRIA 62
TRIA 53
TRIA 6%
TRIA 65
TRIA 66
TRIA 67
TRIA 68
TRTA 69
TRIA 7C
TRIA 71
TRIA 72
TRIA 73
TRIA 74
TRIA 75
TRIA 76
TRIA 77
TRIA 78
TRIA 79
TRIA 8D
TR1A 81
TRIA 82
TRIA 83
TRIA 84
TRIA 85
TRIA 86
TR1A B7
TRIA 88

LOCATE CHANNELS UN POINTER ARRAYTRIA 89

I=MINO(AX(A41),NX{N+2)})
J=MAXOUINX(N+L] (NX(N+2))

Lo 350 K=1.8
IF(IPCINT(I,K).EQ.J) GC TC 370
IF(IPCIAT(I«K).EQ.O0} GO TGO 360
CONTINUE

IPOINTALL+K}=J

NC=NC+1

MCHANL T4 KI=NC

M=NCHAAN{ [ +K)

M IS CHANNEL NUMBER JUST

ASSIGNED

NJUNC (M,y1)=]

NJUNCI(¥2)=J

SUB=TIN+1)+T(N+2})-T(N)
G=SYRT(TI(A})/2.

LEN(M)=2.%6

C=G/SQRT (4. *T{N#2)*T{N+1)-SUB**2)*SUB
G=G/2.%C

AS(L1=AS(1}1+4G

ASUJ)=AS(J)+G

IF(C.LE.C.) WRITE(6,102) M,C i
FORMAT (' NEGATIVE WIDTH CHANNEL NU.%415,°
B{M)=E{MK)¢C

R{M)=(CEP{1)+DEP({U) )/ 2.
A(MI=BIM)I*R(M)

AK (M) =(COF({I)+COF(II) /2.

ViM)=C.

248

WIDTH =*,E12.4)

TRIA 90
TR1A 91
TRIA 92
TRIA 33
TRIA 94
TRIA 95
TRIA 96
TRIA 97
TRIA 98
TRIA 99
TRIAL0D
TRIALO1
TRIAL1D2
TRIA103
TRIALID%
TRIALO0S
TRIALOG
TRIALO7
TRIA108
TRIA109
TRIAL110
TRIALLL
TRIALL2
TRIALL3
TRIALll4G
TRIALLS
TRIALLG
TRILLLT
TRIALLS
TRIALLS
TRIAL2D



600

62C
630

640

750

#U.S. GOVERNMENT PRINTING OFFICE: 1972 484-485/210 1-3

CONTINVE

IF(LLLEC.0) RETURN

00 750 NN=3,4

I=MINO (NX{NN),LL)

J=MAXO (AX{NN}sLL)

DO 620 k=1,8

IFCIPOINT{I K)EQ.J) GO TO 640
IFCIPOINT(1,K}.EQ.O0) GO TO 630
CONTINLE

IPOINT{TK)=d

NC=NC+1

NCHAN( I 4K)=NC

M=NCHAN( [ +K}

NJUNC (™ ]} =]

NJUNC(Ms2)=J
SUB=T(3)+7(4)-T(2)
G=SQART(T(2}) /2.

LENIMI=G
C=G/3QRT{4.*T(3)*T{4)-SUB**2) *5UB
G=6G/72.*C

AS(1)=AS5(1)+G/2.
AS{J)=AS(J)+G/2,

IF(CeLEeCol) WRITE(65102) MoC
B(M)=B(M)+C
R(M)=(DEPLI)+DEP(J))/ 2.
A(M)=B(M)*R(¥M)

AK (MY=(CCF(I)+«COF(J)) /2.
VIMI=0.

CONTINLE

RETURN

END
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TRIAL21
TRIAL22
TRIA123
TRIAL124
TRIAL125
TRTALZ26
YTRIAL27
TRIALZ2S8
TRIALl29
TRIA130
TRIAL31
TRIAL132
TRIAY33
TRIA134
TRIAL135
TRIAL36
TRTIALD7
TRIAL38
TRIA139
TR1A140
TRIAL4L
TRIALGZ
TRIAL43
TRIAl 46
TRIAl4S
TRIAYL46
TRIAL4Y
TRIAl48
TRIAL4Q
TRIALS0
TRIALS1



] Accession Number 2 Subject Field & Group
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013B INPUT TRANSACTION FORM

5 Organization ot calf & Eddy, Inc., Palo Alto, California
- Florida University, Gainesville, Dept. of Environmental Engineering
Water Resources Engineers, Inc., Walnut Creek, California

é Title
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22 Citation

23 Descriptors (Starred First)

Water Quality Control*, Computer Model*, Storm Water*, Similation Analysis, Rainfall~
Runoff Relationships, Sewerage, Storage, Waste Water Treatment, Cost Benefit Analysis

25 ldentifiers (Starred First)
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27 Abstract
A comprehensive mathematical model, capable of representing urban storm water runoff,
has been developed to assist administrators and engineers in the planning, evaluation,
and management of overflow abatement alternatives. Hydrographs and pollutographs
(time varying quality concentrations or mass values) were generated for real storm
events and systems from points of origin in real time sequence to points of disposal
(including travel in receiving waters) with user options for intermediate storage
and/or treatment facilities. Both combined and separate sewerage systems may be
evaluated. Internal cost routines and receiving water quality output assisted in
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cost-effectiveness ratios. A user's mamial and complete program listing were

prepared.
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