APPENDI X K

SFWMM v5.5 Source Code



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: abc.inc,v 1.6 2003/07/03 20: 07:53 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WAMRK/ src/abc.inc,v $
$Name: rel-5-5 %

conmon / ABC/ STG M N WS _DSCHG max_ncnl s), CHDEP( max_ncnl s),
& BM RCHE max_ncel | s), COUTM max_ncnl s), QU(max_ncnl s), MONTH,
&OVLMAX( max_n_nont hs), FRF, out fl ow_to_| oxrv, POND( max_ncel | s),
&DSW.M max_ncnl s), QUM nax_ncnl s), NCA, | EM ETM max_ncel | s),
&max_nca_ov, OVLFLQ max_ncel | s, 2), H( max_ncel | s),
&NPRTY(max_ncnl s, max_nostr _cnl ), BEGSTE max_ncnl s), capac_ntnl
&DRYSEAS, OFMC(max_n_l u_type, 4), STRCF(max_ncnl s, max_nostr_cnl ),
&l BEGYR, BSEFLW BMPRED, | \BVAX, STAGEND( mex_ncel | s),
&SI NFLTM nax_ncel I s), I SM fact s2nt, nca_al t, VI NM max_ncnl s), | DAY,
&ovl flo_to _canal (nmax_ncells),rnonthly ovlflo_to _canal (max_ncells),
&HURRPRED, i dbsnopt 1, LOXNOD1, LOXNOD2, ws_to_| ec_s354, ws_to_| ec_s351,
&ns _to | ec_s352,nod ds_sllab,nod ds _slic,nod ds s9,no flwth cnls,
&nod_ds_s150,di ff_runoff_bmp(max_n_eaa_condt, 366),
& | ow_reducti on_bnp(max_n_eaa_condt), NI NOSEAS,
&excess_reduction(max_n_eaa_condt),
&stg_trigger fl(max_ncnls, max_nostr_cnl,5),itylsl,fall seas,
&stg_mn_fc(max_ncnl s, max_nostr_cnl , 5),
&n_trigger fc(max_ncnls, max_nostr_cnl),il 31w mn_rf,iuse_| okl,
&n_stg_mn_cnl (max_ncnl s, max_nostr_cnl ), NODE_G3273, NCNL_WS M N,
& FLS174,iuse | ok2, 1 FLS338,icnl _flwh(max_n flwh _cnls),
&NDS_CNL_NQ( 30), CE NFM max_ncnl s) ,
& curtw opt (max_ncel | s, max_n_seas, 4), | CURTAI N( max_ncel | s), NCA_Ov,
&DTS, NTSTEP_OV, fl ow_t o_I 8st a, NCL_NQ( 30),
& rac_runoff _asr(max_n_eaa_condt),iasr_opt_eaa(max_n_eaa_condt),
& tribres2,tot_avl |8 bpit _res,frac_avail _asr_to _neet_dmd(5),
&i eaa_res_asr(nmax_n_eaa_condt),
& dbsnopt 2, frac_rem capac(max_n_eaa_condt),ws_to_l ec_s351 nnrc,
&ws to lec_s351 hill,ws to | ec_s351 wca3a,
& res_opt _eaa(nmax_n_eaa_condt),i eaa_res_asr_reg(max_n_eaa_condt,5),
&seep_to_canal (max_ncells),rnonthly _seep_to_canal (max_ncel | s),



&DQU ORI G(max_ncnl s), canal _evap(nmax_ncel | s),
& nmont hly_canal _evap(max_ncells),iserv_area_|l oc(max_ncnls),
& cnl _fec_flwh(max_n flwh_cnls),no_fc_flwh_cnls,
& rac_reg_fl ow nesrs_s355, adj ust _for_area_n(max_ncells),
&adj ust _for_area_nmil(max_ncel | s), deten_c(max_ncel | s),
&det en_defc(max_n_lu type),frac_bkflw wpb via |8 abv flr,
&yval (366), yval 1(366), yval 2(366), yval 3(366), yval 4(366), yval 5(366),
&yval 6(366)
O
LOG CAL DRYSEAS, HURRPRED, NI NCSEAS, f al | seas
DOUBLE PRECI SI ON chdep, stg_m n_ws_dschg



accum estuar_dmds. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRICT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$Id: accum estuar_dmmds. F,v 1.8 2005/ 06/10 13:28:58 wwi |l cox Exp $
$Sour ce: /vol/ hsnR/ cvsroot/ nodel s/ WWRK/ src/accum estuar_dmds. F, v $
$Nane: rel-5-5 %

SUBROUTI NE ACCUMULATES ESTUARI NE DEMANDS AND CALCULATES SUPPLEMENTAL
RELEASES FROM LAKE OKEECHOBEE TO MEET THE DEMANDS FOR CALOOCSAHATCHEE
AND ST LUCI E ESTUARI ES FOR EVERY MONTH OF CURRENT YEAR I N

SI MULATI ON. MAXI MUM AVAI LABLE VOLUMES OF WATER FOR BACKFLOW | NTO

LAKE OKEECHOBEE FROM CALOOSAHATCHEE/ ST LUCI E BASI NS ARE ALSO CALCULATED
HERE FOR EVERY MONRH OF CURRENT YEAR.

G --5----0----5-ce=0---=5oceeQ-c--BeeccQreeeBonec0-nn=BocooQenn-5ounn0-2

SUBROUTI NE accum estuar_dmmds (nund, bfl o_cap0O_c43est,
& | ok_supp_c43est, | ok _supp_day c43est, | ok _supp_c4ddest,
& bfl o_cap0_cd4est, bsn2estl, bsn2est2, cale_dnd_day, sle_dnd_day,
& stltrro, dmdro, ifyr, iyear)

I NCLUDE ' wrm par . i nc'
I NCLUDE 'cl.inc'
I NCLUDE ' c2.inc'

DI MENSI ON nund( 12)

REAL bflo_capO _c43est(12), bflo_cap0_c44dest(12), bsn2est1(12, 31),
& bsn2est2(12,31), cal _basin ro(12), cale_dnd_day(366),
& cale_dmd_no(12), cb_ro(31), dmdro(8, 2,2, 366),
& | ok_supp_c43est (12), | ok_supp_day_c43est, | ok _supp_cddest(12),
& other _ro(12), sl _basin_ ro(12), sl _ro(31), sle_dnd_day(366),
& sle_dmd_no(12), stltrro(366)



G -<5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0----5----0-2

C accumul at e estuari ne denands and cal cul ate LOK suppl emental rel ease
C and maxi mum backfl ow capacity for every nmonth of this year

| F (demand_I| evel _opt .eq. 'CURR ) THEN
k =1

ELSE
k =2

ENDI F

i dayno = 0
nund(2) = 28

IF (nmod(ifyr+iyear-1,4) .eq. 0) nund(2) = 29
DOim = 1,12

sle_dmd_rmo(inp) = 0.0
sl _basin_ro(inmo)
cal e_dmd_no(i no)
cal _basin_ro(im) =
other _ro(inmp) = 0.0

0.0
0.0
0.0

DO ida = 1, nund(i no)
i dayno = idayno + 1
IF (sinsles .ne. "NO ') THEN
c for st lucie
sle_dmd_rmo(im) = sle_dmd_no(inp) + sle_dnmd_day(idayno)
sl _basin_ro(im) = sl _basin_ro(inmp) + dmdro(1,1,k,

$ i dayno) + stltrro(idayno)
c
sl _ro(ida) = dnmmdro(1, 1, k, i dayno)
other _ro(im) = other_ro(im) + stltrro(idayno)
c

ENDI F
I F (sincaes .ne. "NO ') THEN
¢ for Cal oosahat chee
cal e_dmd_no(im) = cal e_dnd_no(inmo) + cal e_dnd_day

$ (i dayno)
cal _basin_ro(im) = cal _basin_ro(inm) + dmdro(2,1,Kk,
$ i dayno)
c
cb_ro(ida) = dmdro(2,1,k,idayno)
c
ENDI F
END DO I end of day | oop
c

IF (sinsles .ne. "NO ') THEN
c for St. Lucie
IF (sle_dmd_no(inp) .gt. sl _basin ro(ino)) THEN
| ok_supp_c44est(im) = sle_dnd _no(inmo) - sl _basin_ro(ino)

factor = 1.0
ELSE
| ok_supp_c44est(im) = 0.0
IF (sl _basin ro(imp) .le. 0.) THEN



factor = 1.0
ELSE | F(sle_dnd_no(ino) .gt. other _ro(inp)) THEN
factor = (sle_dmd_no(inp) - other_ro(inp)) /

$ (sl _basin_ro(im) - other_ro(ino))
factor = amnl(1.0,factor)
ELSE

c non-c44 runoff is nore than enough to neet estuarine demand
factor = 0.0

ENDI F
ENDI F
c
DO ida = 1, nund(i no)
bsn2est2(ino,ida) = factor*sl _ro(ida)
END DO
c
IF (sle_dmd_no(inp) .le. 0.001) THEN
bfl o_cap0_c44est (i np) = 999999.0
ELSE
I F (sl _basin_ro(im) .gt. sle_dmd_no(inmo)) THEN
bfl o_cap0_c44est(inp) = sl _basin ro(im) - sle _dmd _no
$ (i o)
ELSE
bfl o_cap0_c44est(inp) = 0.0
ENDI F
ENDI F
ENDI F
c

| F (sincaes .ne. "NO ') THEN
c for Cal oosahat chee
I F (cale_dnmd _no(inp).gt.cal _basin ro(ino)) THEN
| ok_supp_c43est(im) = cale_dmd_no(inp) - cal _basin_ro
$ (i mo)
factor = 1.0

c
ELSE
| ok_supp_c43est(im) = 0.0
IF (cal _basin_ro(inmp).le.0.) THEN
factor = 1.0
ELSE
factor = cale_dnd_no(inp)/cal _basin_ro(ino)
ENDI F
ENDI F
c
DO ida = 1, nund(i no)
bsn2est1(inp,ida) = factor*cb_ro(ida)
END DO
c

I F (cale_dmd_no(inm).le.0.001) THEN
bfl o_cap0_c43est (i np) = 999999.0
ELSE
I F (cal _basin_ro(im).gt.cale dnd no(ino)) THEN
bfl o_cap0_c43est(inp) = cal basin_ro(inmo) -
$ cal e_dmd_no(i no)
ELSE
bfl o_cap0_c43est(inp) = 0.0
ENDI F
ENDI F



ENDI F
END DO I end of nmonth | oop

RETURN
END



add_m sc.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: add_mi sc.inc,v 1.4 2003/07/03 20:07:53 rnovoa Exp $

$Source: /vol /hsn2/cvsroot/ nmodel s/ WMRK/ src/add_mi sc.inc,v $
$Nane: rel-5-5 %

00000000000 0000000000000 O0 (N

conmon /add_m sc/ n_add_str_dep(max_n_str_| ok _in_wca),
& ype flow s(max_n_str_l ok _in_wca),
&node_add(nmax_n_str_| ok _in_wca, max_add grid_| oc),
& _add_can_dep(max_n_str_| ok _in_wca),
&n_add_grid_l oc(max_n_str | ok_in_wca), hinit(max_ncells),
&ondO( max_ncel | s), st agel 00, chdepO( max_ncnl s),
& nitialize_ annually opt,ifreq_init,sol mxO(max_ncel | s)

(O
CHARACTER type flow s*4



addl ok. i nc

00000000000 0000000000000 O0 (N

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: addl ok.inc,v 1.6 2003/07/03 20: 07: 54 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WAMRK/ src/ addl ok.inc,v $
$Nanme: rel-5-5 %

conmon / addl ok/ val ues(max_ncel |l s), val ues_w | ok(max_ncel I s_w_| ok),
& sum ok(max_n_rows_| ok+1)



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: agarea.F,v 1.21 2005/06/10 13:28:58 wwi | cox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WWRK/ src/ agarea. F,v $
$Nane: rel-5-5 %

TH' S ROUTI NE SI MULATES THE WATER TABLE MANAGEMENT PRACTI CES | N THE AG AREA BY
FORCING THE SO L MJ STURE TO RESI DE WTH N A VERY NARROW RANGE. EXCESS WATER

IS

C REMOVED FROM THE SO L AND ROUTED THOUGH THE OUTLET STRUCTURES OR TO A
RESERVO R

C SUPPLEMENTAL | RRI GATI ON REQUI REMENTS ARE MET FROM APPROPRI ATE SOURCES ( LAKE
C OKEECHOBEE OR RESERVOI R OR BOTH) AND ADDED TO THE SO L COLUWN.

G = = m m m o e e e e e e e e e e e e e e e e e e e e eeideeiao-
G --5----0----5-ce=0---=5oceeQ-c--BeeccQreeeBonec0-nn=BocooQenn-5ounn0-2

SUBROUTI NE agarea (jday, sol ndph, kfl o0, dnds4, dnds236, rain,
& agrunoff _to |8, dmd_net_by rain, dmd_net_ by | ocal storage,
& total _eaa dmd, total et red, agrunoff_to | 8w, agrunoff to |8s,
& isem flg, dmd_sugh_orig, supp_eaa_dnmmd, sum eaa _dmd_ssm
& al ocnnr_potdel, pot_del to_eaa basin, sum.al ocnnr, indx_| ok_del,
& total _snall_afact, dmmdro, itypern,struc_nane_neas,
& total area_298d grid)

| NCLUDE ' wrm par . i nc'
| NCLUDE ' abc. i nc'

| NCLUDE ' agdat a. i nc'
I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE 'et.inc'

| NCLUDE 'stat.inc'

| NCLUDE ' stas.inc'

I NCLUDE 'routc.inc

| NCLUDE ' | akwea. i nc'



| NCLUDE ' si nfl ows. i nc'

I NCLUDE 'trig_|lec_et _paraminc'
I NCLUDE 'l ec_et.inc'

| NCLUDE ' wrout.inc'

| NCLUDE ' resadj.inc'

| NCLUDE ' STRCOUNT. i nc'

REAL al ocnnr_potdel (2), k, kc, et_red(max_ncells),
& kfl oO(max_n_struc_flw, 366),
& pot _del to_eaa basi n(max_n_eaa_condt, 2),
& rain(max_ncells), remgwdpth(max_ncells), sol mdph(max_ncells),
& sol prev(max_ncel ls), sum eaa_dmd_ssn(nmax_n_eaa_condt),
& tdmd(max_n_eaa_condt), total small _afact(max_ncells),
& trunoff(max_n_eaa_condt), vol _of _deliv(3) ,
& excess_water _to_cell (max_ncel |s)
CHARACTER struc_name_neas(max_n_struc_neas)*6

DI MENSI ON  dmmdr o( 8, 2, 2, 366)
¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
DO node = 1, max_ncells

excess_water_to_cell(node) = 0.0
ENDDO

(¢

capture boundary flow values for current tine step

DO i=1,nflpts
is = istr_index(i)
kflo(is) = kfloO(is,]jday)
ENDDO

route appropriate boundary flows into the grid cells of the
reci pient canal basin in EAA

OO0 00

DO | = 1, NFLPTS
= | STR_I NDEX( 1)
(FLNM1S) .EQ 'Gl36 ') THEN
6 flows from Western Basins
if (istaopt(8) .eq. 1) then
rinflow gl36 = GL36EAA
el se
rinflow g136 = KFLO( I S)
endi f
DO 10 | Y = MAXY, 42,-1
DO 10 J = ISUMIY) + 1,ISUMI1Y + 1)
IF (IBSN(J) .EQ 7.AND.|and_use_type(LUTYP(J)).NE
$ "WETLAND ) then
POND(J) = POND(J) + rinflow g136 *86400./ ( NAGNCDE
$ (1 BSN(J)-6)*GDAR*(1.0-carfact(j)
$ -total _small _afact(j)))
ENDI F
10 CONTI NUE
ELSEIF (FLNM1S) .EQ ' G388 " .and. istaopt(6) .eq. 0) THEN
c route GB8 flows if STA-6 does not exist in simulation
DO 20 | Y = MAXY, 42,-1

30
IS
I F
Gl

C route 3



OO0 00

OO0

DO 20 J = ISUMIY) + 1,1SUMIY + 1)
IF (1BSN(J) .EQ 7.AND.|and_use_type(LUTYP(J)).NE.

$ "WETLAND ) then
POND(J) = POND(J) + KFLO(IS) *86400./ ( NAGNODE
$ (1 BSN(J)-6)*GDAR*(1.0-carfact(j)
$ -total small _afact(j)))
ENDI F
20 CONTI NUE
ENDI F
30 CONTI NUE
DO 40 | = 1, NEAABSN
AGP(1) = 0.0
sum avail _stor(i) = 0.0
trunoff(i) = 0.0
tdmd(i) = 0.0
40 CONTI NUE

dmd_met _by rain = 0.0
dmd_net by | ocal storage = 0.0
total _dmd for_298d grid = 0.0
total _eaa_dmd = 0.0

DMDSUGH = 0.0
ALOCNNR = 0.0

DMNDAGL8 0.0

TAREAS4 = 36559.

New irrigated LU for S236 (all in acres); see LU 03/25/03 kkonyha
citrus - 27 , cane - 7983 , veg - 414 , irr. pasture - 1886
total = 10,310 (old value pre-v5.0 10, 346)

TAREAS236 = 10310.
sumavail _|8ag = 0.0
sum avail _sugh = 0.0

sum avail _stor_eaa 0.0
DO 60 | = MAXY, 42,-1
DO50 J =1SUMI) + 1,1SUMI +1)
IF (runnode .eq. 'SIMJL' .OR IBSN(J) .EQ 10.OR IBSN(J)
$ .EQ 40) THEN
IF ((I1BSN(J).LT.7.0R IBSN(J).GT.10) .AND. IBSN(J) .NE.
$ 40. AND. IBSN(J) .NE. 42) GO TO 50

AR = IBSN(J) - 6
| TYP = LUTYP(J)

Conpute ET Coefficients for each Land use type in EAA

K = ETK(I TYP, JDAY)
IF (LUTYP(J) .EQ 7) THEN
KC = K * ADJCFF( MONTH) *et _cal _adj _fact
$ (lutyp(j), MONTH)
ELSElI F(LUTYP(J) .EQ 8) THEN
KC = K * ADICFF(MONTH) *et _cal _adj fact(lutyp(j)
$ , MONTH)
ELSElI F(LUTYP(J) .EQ 9) THEN
KC = K * ADJCFF(MONTH) *et _cal _adj _fact (lutyp(j)
$ , MONTH)
ELSE
KC = K*et _cal _adj _fact(lutyp(j), MONTH)



OC0O000

O o0 o0

ENDI F

ET = KC

* potet(ietzon(j))/12.

ETMX = ET
G = ELLS(J) - H(J)

ET From Saturated Zone (Water Table)

IF (G
ET =

.GE. DRZ(LUTYP(J))) THEN
0.0

ELSEI F (GAD . GT. SRZ(LUTYP(J))) THEN

ET = ET * (DRZ(LUTYP(J)) - GWD)/(DRZ(LUTYP(J))- SRZ
$ (LUTYP(J)))
ENDI F

ET From Unsat ur at ed
corresponds to crop

Zone (fromsoil noisture colum) which
requirenents.

I F (land_use_type(I TYP) .NE. 'WETLAND ) THEN
sol prev(j) = sol nx(j)
IF (ETMX . LT. POND(J)+SOLMX(J)) THEN
ETU = ETMX

ELSE

ETU = POND(J) + SOLMX(J)
ENDI F
RCHG(J) = RCHG(J) - AM NL(ET, ETMX- ETU)

et _cnl =kmax(l utyp(j))*potet(ietzon(j))/12.0
if (use_lec_et.ne.0) then

et _unsat _actual (J) = ETU

et_sat(J) = AM NL(ET, ETMX- ETU)

$ *

(1.0 - total _small _afact(j) - carfact(j))

et _ponding(J) = et_cnl * carfact(j)
endi f

ETMJ) = ETMJ) + (ETU + AM NL( ET, ETMX- ETU))

$ * (1

.0-total _small _afact(j)-carfact(j))

$ + et_cnl * carfact(j)

get the nonthly reduction in et, if any, for each cel
et reduction = nax et - actual et

et red(j) = etnx - (etu + am nl(et,etnx-etu))
sumit up later for those EAA cells that are AG

determ ne the tota
maxi mum ET (ETMX =

total eaa_dmmd i ncl

if (

t
$ *
$ *
endi f

USAT
IF (

demand in the eaa which is the
k * PET)

udes Manm, NNR-H |1, WPB basins + Sugar Ranch

ibsn(j) .ne. 40 .and. ibsn(j) .ne. 10 ) then
otal _eaa dmd = total eaa _dmd + etnx * gdar
(1.0 - total _small _afact(j) - carfact(j))

1. 9835/ 86400.

DPH = SOLMDPH(J) - SOLMX(J)
POND(J) - ETU .GT. USATDPH) THEN



POND(J) = POND(J) - ETU - USATDPH
SOLMX(J) = SOLMDPH(J)

ELSE
SOLMX(J) = SOLMX(J) + POND(J) - ETU
POND(J) = AMAX1(SOLMX(J) - SOLMDPH(J), 0. 0)
SOLMX(J) = SOLMX(J) - POND(J)

ENDI F

c runoff fromirrigated cells

I F (SOLMX(J)+POND(J) . GT. SOLCRNF(J, JDAY)) THEN
DPTHRNFF = SOLMX(J) + POND(J) - SOLCRNF(J, JDAY)

ELSE
DPTHRNFF = 0.0

ENDI F

ELSE
¢ runoff fromwetland cells

GWDPTH = (ELLS(J) - H(J))*S(J)

IF (POND(J) .GE. GADPTH) THEN
stg_node = POND(J) - GADPTH + ELLS(J)

ELSE
stg_node = (POND(J)- GADPTH)/ S(J) + ELLS(J)

ENDI F
| F (amax1(stg_node-ELLS(J),0.0) - ET .GI. DETEN(J))
$ THEN
DPTHRNFF = AM N1(stg_node- ELLS(J) - ET- DETEN(J),
$ 0. 0207)
ELSE
DPTHRNFF = 0.0
ENDI F
ENDI F
IF (land_use_type(lutyp(j)) .ne. '"WETLAND ) THEN
c
c portion of excess water used to recharge water table first if water table
c is below the base of the unsaturated zone or soil colum
c
GWAXDP = ELLS(J) - SOLMDPH(J)/S(J) - H(J)
GAWWAXDP = AMAX1( GAWAXDP, 0.0) * S(J) + AM N1(ET, ETMX
$ - ETU)

ADDPTH = AM N1( GAWAXDP, DPTHRNFF)
remgwdpt h(j) = gwnaxdp - addpth
RCHG(J) = RCHGJ) + ADDPTH
| F (ADDPTH . GE. POND(J)) THEN
SOLMX(J) = SOLMX(J) - (ADDPTH POND(J))
POND(J) = 0.0

ELSE
POND(J) = POND(J) - ADDPTH
ENDI F
DPTHRNFF = DPTHRNFF - ADDPTH
ENDI F
| F (DPTHRNFF . GI. 0.0) THEN
dph = 0.0

IF (land_use_type(LUTYP(J)) .NE. 'WETLAND ) THEN
SOLMX(J) = SOLMX(J) + POND(J) - DPTHRNFF
POND(J) = AMAX1(SOLMX(J)-SOLNMDPH(J), 0. 0)
SOLMX(J) = SOLMX(J) - POND(J)
c
¢ whenever there is runoff, demand is solely net by rainfall



since rainfall is so

i f

urce of runoff

(ibsn(j) .ne. 40 .and. ibsn(j) .ne. 10 ) then
dmd_net _by rain = dmd_net_by rain + etnx *

$ gdar * (1.0 - total _snmall _afact(j)
$ - carfact(j))/43560.
endi f
c
ELSE
POND(J) = POND(J) - DPTHRNFF
ENDI F
c
IF (IBSN(J) .NE. 40.AND. IBSN(J) .NE. 42) THEN
c
¢ sumvolunme of excess water within the majojor EAA canal basins
c and 298 Districts
c
AGP(I AR) = AGP(I AR) - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
trunoff(iar) = trunoff(iar) + dpthrnff * gdar
$ * (1.0 - total _small _afact(j) - carfact(j))
if(ibsn(j) .eq. 10) then
BAGP(| AR) = BAGP(I AR) - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
endi f
if (I1BSN(J) .EQ 10) THEN
total _dmd for_298d grid
$ =total _dmd_for_298d_grid - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
endi f
ELSEIF (1 BSN(J) .EQ 40) THEN
¢ sumvolunme of excess water within the ag areas in L-8 basin
DWMNDAGL8 = DWVNDAGL8 - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
ELSEIF (1 BSN(J) .EQ 42) THEN
¢ sumvolunme of excess water within the US Sugar Ranch
DVDSUGH = DMDSUGH - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
ENDI F
C
IF (1 .GEE MNYNNR .AND. | .LE MAXYNNR) THEN
IB=1 - MNYNNR + 1
ICOL_NNR =J - ISUMI) + MNX(I) - 1
IF (ICOL_NNR . GT. I XMNNNR(IB) .AND. ICOL_NNR . LE
$ | XMXNNR( I B)) THEN
ALOCNNR = ALOCNNR - DPTHRNFF * GDAR
$ * (1.0 - total _small _afact(j) - carfact(j))
ENDI F
ENDI F
ELSE
dpthrnff = 0.0
IF (land_use_type(lutyp(j)) .ne. 'WETLAND ) THEN
C

I F
c conpute the total et
¢ excludi ng basin 40.

(land_use_type(lutyp(j)) .eq. '"AGRICUL') then
reduction for the eaa basin AG cells,

if (ibsn(j) .ne. 40 .and. ibsn(j) .ne. 10 ) then
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total et red = total et red + et _red(j) *

$ gdar*(1.0-total _small _afact(j)-carfact(j))
$ / 43560.
endi f
ENDI F

if (ibsn(j) .eq. 40) remgwdpth(j) = 0.0

dept h_bel ow mi n = amaxl(solcrt(j,jday) - solm(j),
$ 0.0)

DPH = depth_below nmin + rem gwdpth(j)

DPH = AM N1(DPH, amaxl(etnx-rain(j)/12.,0.0))

determnine portion of demand in eaa net by rainfall and/or net
by | ocal storage when no runoff is occurring

if (ibsn(j) .ne. 40 .and. ibsn(j) .ne. 10) then
if (dph .eq. 0.0) then
if (solmx(j) .ge. solprev(j)) then
dmd_net _by rain = dmd_net_by rain + etnx
$ *gdar* (1.0-total _snmall _afact(j)
$ -carfact(j))/43560.
el se
dmd_net _by | ocal _storage =
$ dmd_net _by_| ocal _storage + (etnx - rain
$ (j)/12.)*gdar*(1.0 - total _small _afact(j)
$ -carfact (j))/43560.
dmd_net _by rain = dnmmd_net_by rain + rain

$ (j)/12. * gdar* (1.0-total small_afact(j)
$ -carfact(j))/43560.
endi f
el se
dmd_met _by rain = dnmd_met_by rain + aminl
$ (rain(j)/12. ,etnx)*gdar* (1.0 -
$ total _small _afact(j)-carfact(j))/ 43560.

sol nx_pres = anmax1(sol nx(j),solcrt(j,]jday))
dmd_met _by | ocal storage =

$ dmmd_net _by_| ocal _storage + amax1(sol prev(j)
$ - solm_pres,0.0) * gdar* (1.0 -
$ total _small _afact(j)-carfact(j))/43560.
endi f
endi f

IF (IBSN(J) .NE. 40. AND. IBSN(J) .NE. 42) THEN
sum vol ume of suppl enmental demand for nmajor EAA canal basins and
298 Districts

AGP(1 AR) = AGP(I AR) + DPH * GDAR *

$ (1.0 - total _small _afact(j) - carfact(j))
IF (IBSN(J).EQ 7) print *,J, DPH, AGP(| AR) / 86400.
$ ," NNN ' ,sol nx(j), depth_bel ow_m n,rem gwdpt h(j)

if (IBSN(J).EQ 10) THEN
total _dmd for_298d grid
$ =total _dmd_for_298d grid + DPH * GDAR
$ * (1.0-total _small _afact(j)-carfact(j))
endi f
tdmd(iar) = tdmd(iar) + dph * gdar
$ * (1.0-total _small _afact(j)-carfact(j))



C
C
C

(¢

BAGP(| AR) = BAGP(I1 AR) + DPH * GCDAR
$ * (1.0-total _small _afact(j)-carfact(j))
ELSE

DEMAND FOR AGRI CULTURAL AREA I N L-8 BASIN AND SUGAR PLANT

IF (1BSN(J) .EQ 40) THEN
DVMNDAGLS = DMNDAGLS + DPH * GDAR

$ * (1.0-total _small _afact(j)-carfact(j))
ELSE
DVDSUGH = DMDSUCH + DPH * GDAR
$ * (1.0-total _small _afact(j)-carfact(j))
tdmd(i s8bsn-6) = tdmd(i s8bsn-6) + dph
$ * (1.0-total _small _afact(j)-carfact(j))*gdar
ENDI F
ENDI F
B=1- MNYNNR + 1

|
COL_NNR = J - ISUMI) + MNX(I) - 1

IF (| .GE. MNYNNR .AND. | .LE. MAXYNNR) THEN
|
| _
IF (1COL_NNR . GT. | XMNNNR(IB) .AND. | COL_NNR
L

$ .LE. I XMXNNR(I B)) THEN
ALOCNNR = ALOCCNNR + DPH * GDAR
$ * (1.0-total _small _afact(j)-carfact(j))
ENDI F
ENDI F
IF (IBSN(J) .NE. 7 .AND. IBSN(J) .NE. 8 .AND.
$ IBSN(J) .NE. 9) THEN

SOLMX(J) = SOLMX(J) + ami nl(depth_bel ow_m n, dph)
perc_to w = amax1(dph - depth_bel ow m n, 0. 0)
RCHG J) = RCHEJ) + perc_to_ wt
remgwdpth(j) = remgwdpth(j) - perc_to_ w
ENDI F
ENDI F
ENDI F

ET fromsmall reservoir(s) in EAA

DOir = 1,noresincell(j)
iresnum= ires_index_in_cell(j,ir)
I F (sfactor(iresnum.LT.sfactmn.and.ires_small_sim
$ (iresnum .eq. 'YES') THEN
I F (land_use_type(LUTYP(J)) .ne. 'WETLAND ) then
depth_of deficit = 0.0
call etconp(-1,ET,J, LUTYP_IN RES(J,ir), JDAY ,
$ dept h_of _deficit, stage_res , ET_outside_res,
$ iresnumir,sfactor(iresnum,ells_in_res, 1)
IF (pond_in_res(j,ir) .GI. ET) then
pond_in_res(j,ir) = pond_in_res(j,ir)

$ - ET
stage res(j,ir) = ells_in_res(j,ir) +
$ pond_in_res(j,ir)
ELSE
stage_res(j,ir) = stage_res(j,ir)
$ - (ET - pond_in_res(j,ir))/s(j)
$ - pond_in_res(j,ir)

pond_in res(j,ir) = 0.0



ENDI F

ENDI F
ENDI F
ENDDO
ENDI F
CG-----—-—-------_-___
50 CONTI NUE
60 CONTI NUE
c
¢ adjust total net dnmd in mam canal basin for sugar plantation
c
c if (istaopt(10) .ne. 1) then
i f (nint(dndsugh) .gt. 0) then
agp(i s8bsn-6) = agp(is8bsn-6) + dndsugh
endi f
c endi f
c
c take into account afficiency factor in removing excess water
¢ fromEAA - particularly in |lowering water table
c

if ( runnode .eq. 'SIMIL') then
do ib = 1, neaabsn-1
if (agp(ib) .It. 0.0) then
do i = 1,nthreshol ds(ib)
i f(abs(agp(ib))/86400. .It. runoff _thres(ib,i)) then
pct _daily removed = pct_daily runoff(ib,i-1) +

$ ((abs(agp (ib)) /86400.-runoff_thres(ib,i-1))
$ [(runoff_thres(ib,i) - runoff_thres(ib,i-1))) *
$ (pct_daily_runoff(ib,i) - pct_daily_runoff(ib,i-1))
stor_eaa_adj (i b)=abs(agp(ib))*(1.0
$ -pct_daily_removed) / 86400.
agp(ib) = agp(ib) * pct_daily_renoved
bagp(i b) = bagp(ib) + agp(ib)
go to 70
endi f
enddo
el se
stor_eaa_adj (ib)=0.0
endi f
70 conti nue
enddo
endi f

C
C ROUTE RUNCFF FROM AGRI C AREA IN L-8 BASIN TO L-8
C

agrunoff to I8 = 0.0
| F (DVNDAGL8 .LT. -0.00001) THEN
DMNDAGCFS = DMNDAG.8/ 86400.
I F (.NOT. opt_I8 prop) THEN
QU 1L8) = QUIL8) + AM N1( ABS( DVNDAGCFS), RLBACRFCAP) *
$ 86400.
agrunof f _to | 8 = am n1( ABS( DMNDAGCFS) , RL8AGRFCAP)
| F (ABS( DVNDAGCFS) . GI. RL8BAGRFCAP) THEN
| AGFLO( | AG( | LBAGBSN), 1) =NI NT( ABS( DMNDAGCFS) - RL8AGRFCAP)
ENDI F
ELSE
QU IL8W = QU IL8W + AM N1( ABS(DMNDAGCFS)/ 2.0, RL8BAGRFCAP) *



$ 86400.
agrunof f _to_| 8w = AM N1( ABS( DMNDAGCFS) / 2. 0, RL8BAGRFCAP)
RUNFF_EXCESS = AMAX1( ABS(DMNDAGCFS)/2. 0- RL8BAGRFCAP, 0.0)
RLBAGCP = RLBAGRFCAP - AM N1( ABS( DMNDAGCCFS)/ 2. 0, RL8AGRFCAP)
QJIL8S) = QJIL8BS) + AM N1( ABS(DWNDACCFS)/ 2.0, RLBAGCP) *
$ 86400.
agrunoff _to | 8s = am nl( ABS( DMNDAGCFS)/ 2. 0, RL8AGCP)
RUNFF_EXCESS = RUNFF_EXCESS + AMAX1( ABS( DMNDAGCFS)/2.0

$ - RLBACCP , 0. 0)
| AGFLO( | A( 1 LBAGBSN), 1) = NI NT( RUNFF_EXCESS)
ENDI F
ENDI F
| F (DMNDAGL8 . GI. 0.00001) THEN
call match('L8CP ',1,6,struc_name_neas, nflpts, 6,imatch)

if (imatch .gt. 0) THEN
qu(il8) = qu(il8) - DVNDAG.8
endi f
ENDI F

C For each basin

C Each individual cell in the basin can have either excess water or
suppl enent al demand.

C If the accunul ated excess water in the basin exceeds the accumul at ed

suppl enental demand

C in the basin, the accunul ated excess water neets the accunul ated suppl enenta
dermand and

C the accumul at ed suppl enental demand gets added to the dmmd_net _by rain. The
remai nder

C becones the excess water for the basin

C |If the accumul ated suppl enental demand in the basin exceeds the accumnul at ed
excess water

C in the basin, the accunul ated excess water neets part of the accunul ated
suppl enent al

C demand and the accunul ated excess water gets added to the dmd_net by rain.
The

C remminder becones the suppl enental demand for the basin.

I F (runnode .eq. 'SIMIL') THEN
DO 80 | A = 1, NEAABSN- 1
dmd_met _by rain = dnmmd_met_by rain + ami nl(tdmd(ia) ,
$ trunoff(ia)) / 43560.
80 CONTI NUE

CALCULATE DEMANDS FOR S4 AND S236 BASI NS

cal cul ate demand for s4 basin

s NONON®)

DVDS4 = dmdro(5, 2,itypern,jday)

IF (ifix(total _dmd_for_298d grid) .GI. 0) THEN
DVDS4 = (TAREAS4) / total _area 298d grid
$ *total _dmd_for_298d _grid
ELSE

OO0 000



OO0 00

OO0 00

(¢

DVMDS4 = 0.0
ENDI F

cal cul ate demand for s-236 basin

DVDS236 = TAREAS236 / total area_298d grid
$ *total _dmmd_for_298d _grid
DVDS236 = DWVDS236 / 43560.

if (dmds236 .1t. 0.0) then
s236l ok = am nl(abs(dnds236), 255*1. 9835)
if (istaopt(8) .eq. 0) then
dnds236 = - s236l ok
endi f
endi f

ENDI F
DMNDAGLS = DMNDAGLS / 43560.
DVDSUGH = DMDSUGH / 43560.
agp(il 8bsn-6) = DVNDAGLS*43560.

excess water within basin neets demands at areas of deficit
w t hin basin

I F (runnode .eq. 'SIMIL') THEN
pot _del to_eaa basin(il 8bsn-6,indx_| ok del) =
$ amax1(agp(il 8bsn-6), 0.0)/86400.

pot _del _to_eaa_basi n(4,indx_| ok_del) = amax1(agp(4),0.0)/86400.
print *, trunoff(1)/86400.,trunoff(2)/86400.,trunoff(3)/86400.,

$ t drmd( 1) / 86400., t dnmd( 2) / 86400. , agp(i s8bsn-6)/86400.
$ agp(i s7bsn-6)/86400., agp(3)/86400.," TDWND
DO i = maxy,42,-1

DO node = isun(i) + 1,isunm(i+1)

IF (IBSN(NODE) .GE. 7 .AND. I BSN(NODE) .LE. 9) THEN

| TYP = LUTYP( NODE)

K = ETK(| TYP, JDAY)

| F (LUTYP(NODE) .EQ 7) THEN
KC = K * ADJCFF( MONTH)

ELSEl F(LUTYP(NCDE) .EQ 8) THEN
KC = K * ADJCFF( MONTH)

ELSEl F(LUTYP(NCDE) .EQ 9) THEN
KC = K * ADJCFF( MONTH)

ELSE
KC = K

ENDI F

ETDM = KC * potet (ietzon(node))/12.
ETMX = ETDM

dept h_bel ow mi n = amax1( SOLCRT( NODE, JDAY) - SOLMX( NODE)

$ ,0.0)
dph = depth_bel ow m n + rem gwdpt h( node)

dept h_of _need = ani n1(dph, anax1(et nx-rai n(node)/12.

$ ,0.0))

| F (depth_of need .GI. 0.0000001) THEN
dept h_of excess = trunoff (i bsn(node)
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-6)/(gdar*(1.0-total snall _afact(node)
-carfact (node)))
SOLMX( NODE) = SOLMX( NODE) + ami nl(depth_bel ow m n,
dept h_of _need, dept h_of _excess)
excess_water _to _cell (NODE) = excess_water _to_cel
(NODE) + am nl(depth_bel ow m n, depth_of need,
dept h_of excess)
trunof f (i bsn(node)-6) = trunoff (ibsn(node)-6)
- aminl(depth_of need, depth_bel ow min
, depth_of excess)*GDAR*(1.0-total small _afact(node)
-carfact (node))
perc_to wt = am nl(depth_of need,
dept h_of _excess) - depth_bel ow nin
perc_to wt = amaxl(perc_to_wt,0.0)
trunof f (i bsn(node)-6) = trunoff (i bsn(node)-6)
- perc_to wt*GDAR*(1.0-total snall _afact(node)
- carfact(node))
excess_water_to_cell (NODE) = excess_water_to_cel
(NODE) + perc_to_w
trunof f (i bsn(node)-6) = amax1(trunoff(ibsn(node)-6)
,0.0)
RCHG( NODE) = RCHG(NODE) + perc_to_wt
rem gwdpt h(node) = rem gwdpth(node) - perc_to_w
ENDI F
ENDI F
ENDDO
ENDDO

COVPUTE DEMANDS | N MAJOR EAA BASINS TO BE MET

QM51 = agp(i s8bsn-6)/86400.
QA52 = agp(is7bsn-6)/86400.
QA3 = agp(i sb5absn-6)/86400.

sum eaa_dmmd_ssn(i s8bsn-6) = sum eaa_dmmd_ssm
(i s8bsn-6) + amax1(QMN51, 0.0)

if (QAB1 .LT. -0.00001) sum eaa_dmd_ssn{is8bsn-6) = 0.0
sum eaa_dmmd_ssm(i s7bsn-6) = sum eaa_dmmd_ssm

(i s7bsn-6) + amax1(QA52, 0. 0)
if (QAB2 .LT. -0.00001) sumeaa_dmd_ssn{is7bsn-6) = 0.0

sum eaa_dmmd_ssn(i sbabsn-6) = sum eaa_dmd_ssm

(i sbabsn-6) + amax1( QAB3, 0.0)
if (QAB3 .LT. -0.00001) sum eaa_dmd_ssn{i s5absn-6) = 0.0
sum al ocnnr = sum al ocnnr + amax1(al ocnnr, 0.0)/86400.
if (alocnnr/86400. .LT. -0.00001) sumalocnnr = 0.0
dmd_sugh_orig = amax1(dndsugh, 0. 0)

i day_of _week = idofw nonth,iday,ifyr+iyear-1)
al ocnnr _potdel (i ndx_l ok _del) = 0.0
dmd_nnr_orig = 0.0
dmd_nnrhil _orig = 0.0
pot del to_eaa_basin(is8bsn-6,indx_| ok _del) 0.0
pot _del _to_eaa_ basin(is7bsn-6,indx_| ok_del) 0.0
pot _del _to_eaa_basin(isb5absn-6,indx_|ok_del) = 0.0
DO W= 1,n_days_week del eaa(indx_| ok _del)

| F (iday_of week .EQ idays_wk del eaa_ssm.i ndx

(iw indx_|l ok _del)) THEN
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add suppl enent a

pot del to_eaa_basin(is8bsn-6,indx_| ok _del)
sum eaa_dmmd_ssn(i s8bsn- 6)

pot _del _to_eaa_ basin(is7bsn-6,indx_| ok_del)
sum eaa_dmmd_ssmn(i s7bsn- 6)

pot del to_eaa_basin(isbabsn-6,indx | ok _del) =
sum eaa_dmmd_ssn(i s5absn- 6)

al ocnnr _potdel (i ndx_I ok_del) = sum al ocnnr
dmd_nnr_orig = al ocnnr_potdel (i ndx_| ok_del)

dmd_nnrhil _orig = pot_del to_eaa_basin(i s7bsn-6

,indx_I ok _del)

during the days when deliveries fromLOK are made

| F (n_days_week_del eaa(indx_|ok del) .eq. 7) THEN

deliveries are nade daily

do ibb = 1,3
vol _of _deliv(ibb) = pot_del to_eaa_basin(ibb
, i ndx_I ok_del)
enddo
DO | = MAXY,42,-1
DO NODE = | SUM I') +1, 1 SUM | +1)
iar = ibsn(node)-6
I F

I
THEN

vol une required to neet crop requirenments to soi

noi sture

(1 BSN(NODE) . GE. 7 .AND. |BSN(NODE) .LE. 9) THEN
F (land_use_type( LUTYP(NODE)) .NE. 'WETLAND )
H
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| TYP = LUTYP( NODE)

K = ETK(| TYP, JDAY)

| F (LUTYP(NCDE) .EQ 7) THEN
KC = K * ADJCFF( MONTH)

ELSEl F(LUTYP(NCDE) .EQ 8) THEN
KC = K * ADJCFF( MONTH)

ELSEl F(LUTYP(NODE) .EQ 9) THEN
KC = K * ADJCFF( MONTH)

ELSE
KC = K

ENDI F

ETDM = KC * potet(ietzon(node))/12.
ETMX = ETDM
dept h_bel ow_m n =amax1( SOLCRT( NCDE, JDAY)
- SOLMX( NCDE) , 0. 0)
dph = depth_bel ow nmin + rem gwdpt h( node)
dept h_of need =am nl(dph, amax1(et nx-rai n( node)
/12. -excess_water _to_cell (node),0.0))
i f (node. eq. nodebf) print *,depth_of need
, dph, dept h_bel ow _nmin,' BBBB ', nonth,iday, node
, sol mx( node), ETMX, KC, pot et (i et zon(node))
,vol _of deliv(ibsn(node)-6)*1.9835
| F (depth_of need .gt. 0.0000001) THEN
dpth_of deliv = vol _of deliv
(i bsn(node)-6)*86400./(gdar*(1.0 -
total small _afact(node)-carfact(node)))
sol mx(node) =sol nx( node) +am n1(dpth_of deliv
, dept h_bel ow _m n, dept h_of need)
vol _of deliv(ibsn(node)-6) = vol _of deliv
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(i bsn(node)-6) - am nl(dpth_of deliv
, dept h_bel ow_m n, dept h_of need)* GDAR/ 86400.
*(1.0-total _small _afact (node)-carfact(node))
perc_to_wt = amaxl(am nl(depth_of_need
, dpt h_of deliv)-depth_bel ow m n, 0.0)
vol _of deliv(ibsn(node)-6) = vol _of deliv
(i bsn(node)-6) - perc_to_wt*GDAR/ 86400.
* (1.0 -total _small _afact (node)
-carfact (node))
rchg(node) = rchg(node) + perc_to_ wt
rem gwdpt h(node) = rem gwdpt h(node) -
perc_to_wt
| F (node. eq. nodebf)
print *,rchg(node), perc_to_wt, depth_of need
,dpth_of deliv,' QQXQ
ENDI F
| F (sol mx(node) .gt. sol ndph(node)) then
POND( node) =AMAX1( SOLMX( node) - SOLMDPH( node)
,0.0)
SOLMX( node) = sol ndph(node)
ENDI F
ENDI F
ENDI F
ENDDO
ENDDO
print *,vol _of deliv(1),vol _of deliv(2),vol _of deliv(3)
,'  VOL OF DELIV ', pot _del to_eaa_basin(1,indx_| ok del)
, pot _del to_eaa_basin(2,indx_| ok_del)
, pot _del _to_eaa basin(3,indx_| ok_del),trunoff(1)/86400.
,trunoff(2)/86400.,trunoff(3)/86400.
ELSE

deliveries are NOT made daily

add suppl emental volune required to nmeet crop requirenments to soil noisture
ng the days when deliveries fromLOK are made

duri

B B &P @

DO | = MAXY,42,-1
DO NODE = I SUMI)+1, 1 SUM I +1)
iar = i bsn(node)-6
IF (1 BSN(NODE) .GE. 7 .AND. | BSN(NCDE) .LE. 9) THEN
IF (land_use_type(LUTYP(NODE)) .NE. 'WETLAND )
THEN
sol mx( node) =sol mx( node) +pot _del _to_eaa_basin
(i bsn(node) -6, indx_| ok _del)*86400./
( NAGNODE( | BSN( NODE) - 6) * GDAR* (1. 0- car f act ( node)
-total _smal | _afact(node)))
| F (sol mx(node) .gt. sol ndph(node)) then
POND( node) =AMAX1( SOLMX( node) - SOLMDPH( node)
, 0.0)
SOLMX( node) = sol ndph( node)
ENDI F
ENDI F
ENDI F
ENDDO
ENDDO

ENDI F
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ENDI F
ENDDO

cal cul ate avail able storage in eaa for excess supply of water from
Lake Ckeechobee when suppl y-si de managenent is in effect

DO | = MAXY, 42,-1
DO NODE = | SUM1)+1, | SUM I +1)
I F ((IBSN(NODE) .GE. 7 .AND. | BSN(NCDE) .LE. 10)

$ .OR (I BSN(NODE) .EQ 40 .OR | BSN(NODE)
$ .EQ 42)) THEN
iar = i bsn(node)-6
IF (1 p(22).and. |and_use_type(lutyp(node)) .eq.
$ "AGRI CUL') THEN
avai | _stor(node) = anmaxl(solcrt(node,|jday)
$ - sol mx(node), 0.0)*gdar*(1. 0- carfact (node)
$ - total _small _afact(node))/43560.
I F (i bsn(node) .ne. 40.and. ibsn(node) .ne. 42)
$ THEN
sum avail _stor(iar) = sumavail _stor(iar) +
$ avai | _stor(node)
ELSE
| F (i bsn(node) .eq. 40) THEN
sum avail _| 8ag = sum avail _| 8ag
$ + avail _stor(node)
ELSE
sum avai |l _sugh = sum avail _sugh
$ + avai |l _stor (node)
ENDI F
ENDI F
sum avail _stor_eaa = sum avail _stor_eaa +
$ avai | _stor(node)
ENDI F
ENDI F
ENDDO
ENDDO

cal cul ate total supplenental demands for EAA Basins

SUPP_EAA DWMND = 0.0
do ia = 1, neaabsn-1
SUPP_EAA DWMND = SUPP_EAA DWMND + amax1(agp(ia), 0.0)/86400.
$ *1.9835
enddo
nmust [imt dnd_net_by rain due to floating point inaccuracy in cunulative sum
dmd_nmet _by rain = am nl(dmd_net_by rain, (total eaa_dmd -
$ SUPP_EAA DWVND) )
dmd_net _by | ocal _storage = total eaa _dmd - SUPP_EAA DVND -
$ dmd_net_by rain
ENDI F
dmd_nnr_orig = anmaxl1(al ocnnr, 0. 0)/86400.
dmd_nnrhil _orig = anax1(agp(i s7bsn-6),0.0)/86400.

RETURN
END



agdata.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwil cox $

$ld: agdata.inc,v 1.5 2005/02/10 15:54:02 wwi | cox Exp $

$Source: /vol/hsn2/cvsroot/ model s/ WWRK/ src/agdata.inc,v $
$Name: rel-5-5 %

000000 NDO0O00O0000O00O0O000O0O0 (N

ON@)

common / AGDATA/ AGP(max_n_eaa_condt), NAGPTS, | AGFL(( 45, 2),
&NAGNCODE( nax_n_eaa_condt ), BAGP(max_n_eaa_condt),
&QOUTFLW nax_n_res, max_nostr_res), no_canal s_ssm
&Q NFLW max_n_res, max_nostr_res), i canal _ssn{max_ncnl s),
&NODEPW max_n_res, max_nostr_res, max_n_cel I s_rec), NODEWA( nmax_n_res),
&neaacnl , NSI NDX( max_n_eaa_condt ), PCFS(max_n_eaa_condt),
&PCFWS(max_n_eaa_condt), FLRNRQ( max_n_eaa_condt),
&FLWSRO( max_n_eaa_condt ), ALOCNNR, SOLMX( max_ncel | s),
&SOLCRT(max_ncel | s, 366) , ADJCFF(12) , PCTRUNF( nax_n_eaa_condt),
&NEAABSN, NODEHW max_n_eaa_condt ), M NYNNR, MAXYNNR,
& XMXNNR( max_n_rows_nnrb), | XMNNNR( max_n_r ows_nnrb), TOTM AM ,
&SOLCRNF( max_ncel | s, 366), | AGFLL8, DMNDAGL8, NAGNODELS8, | LBAGBSN
&RLBAGRFCAP, RMCAGRFCAP, DIMNDAGMC, DVDSUGH, | SUGBSN, NAGNODESG,
&sum avail _stor(max_n_eaa_condt), avai |l _stor(max_ncells),
& unof f _thres(nmax_n_eaa_condt, max_n_runff_thres),
&pct _dai ly_runoff(max_n_eaa_condt, max_n_runff _thres),
&nt hr eshol ds(max_n_eaa_condt), i eaa_cnl _tw(max_n_eaa_condt),
&onp_int(nmax_n_eaa_condt), stor _eaa_adj (max_n_eaa_condt),
&sum avai |l _stor_eaa, sum avail _sugh, pnp_i nt_new(rmax_n_eaa_condt),
& res_opt_hill,dmd_nnr_orig,iconv_use_inj(nmax_n_eaa_condt),
&Imd_nnrhil _ori g, area_298d, eaa_basi n_area(nax_n_eaa_condt),
& atio_runoff_bnp_298d, nnodes_wet| (nmax_n_eaa_condt),
&ener g_bypass_sta34,flow to_s7 _sta2byp,flow to sta2 frm eaa,
& educed_needs(max_ncnl s),vol _rec_fromcb5lasr,vol _rec_from hl shasr,
&ol _rec_fromnnrcasr,vol _rec_froml 3lasr,vol _inj_to_cblasr,
&ol _inj_to_hlsbasr,vol _inj_to_nnrcasr,vol __inj_to_l 3lasr,
& rac_area_eaa_basi n(max_n_eaa_condt), i s39hw, i s39tw, i s39tw_opt,
& s39%hw opt,flow to eaa res_rnff(max_n_eaa condt),
& 1 ow to_eaa_res_reg(max_n_eaa_condt, max_n_reg rel basin),



&TOTM AM _1,total _env_ws_from eaares, energ_bypass_s7,
&ener g_bypass_s8,runoff _to | ec_s8,runoff _to |lec_s7,
& unoff _to_lec_s6,frac_area_eaa_ bnp, sum avail _| 8ag,
& rac_cl1l39basi n_stab,frac_cl1l39basi n_sta6,icl39_rnff _fix_split_opt,
&NNODESSG WETL, i dest _eaacnl _298d(max_n_eaa_condt)
real nagnode, NAGNODEL8, NAGNODESG, NNODESSG WETL
C---mmmm e e e oo



alloc_to eaa.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$Id: alloc_to_eaa.F,v 1.9 2005/06/10 13:28:59 wwilcox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/alloc_to eaa.F,v $
$Nane: rel-5-5 %

THI S ROUTI NE ROUTES THE VOLUME OF WATER DETERM NED BY
SUPPLY- S| DE MANAGEMENT PLAN THAT IS I N EXCESS OF THE DEMAND
IN LCSA TO CELLS WHERE THE SO L MJ STURE | S LESS THAN THAN THE
M STURE LEVEL THAT TRI GGERS SUPPLEMENTAL RELEASES FROM QUTSI DE
SOURCE

OO0O0O0000000000O0O00000O000000O0O00O00O00O0

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
SUBROUTI NE al | oc_to_eaa (supply_excess,total _snmall _afact)

| NCLUDE ' wrm par . i nc'
| NCLUDE ' agdata. i nc

I NCLUDE 'stat.inc'

I NCLUDE 'c1.inc'

| NCLUDE 'c2.inc'

| NCLUDE 'routc.inc'

DI MENSI ON total _snall_afact(max_ncells)
¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

IF (sumavail _stor_eaa .GI. 0.0) THEN
rati o_supply_excess = am nl(supply_excess/sum avail_stor _eaa ,
$ 1.0
ELSE
rati o_supply_excess = 0.0
ENDI F



OO0 00

DO jb

$ (jb) + add_sugh) * 43560.
ENDI F
END DO
dmdagl 8 = dnmmdagl 8 + rati o_supply_excess * sum avail _| 8ag
route excess allocation according to SSMwhen SSMis in effect to grid
cells in EAA that need the water
DO 20 | = MAXY, 42,-1
DO 10 J = ISUMI) + 1,1SUMI +1)
IF (runnmode .EQ 'SIMJL' .OR IBSN(J) .EQ 10 .OR
$ IBSN(J) .EQ 40) THEN
IF ((IBSN(J).LT .7 .OR IBSN(J) .GT. 10) .AND.
$ IBSN(J) .NE. 40. AND. IBSN(J) .NE. 42) GO TO 10
IF (land_use_type(lutyp(j)) .EQ 'AGRICUL') THEN
IF (ibsn(j) .EQ 40) THEN
solmx(j) = solnx(j) + ratio_supply_excess *
$ avail _stor(j) * 43560./(gdar*(1.0-carfact(j)
$ -total _small _afact(j)))
ELSE
IF (ibsn(j) .EQ 42) THEN
I F (agp (is8bsn-6) .CGE. 0.0) THEN
solmx(j) = solnx(j) + ratio_supply_excess *
$ avail _stor(j) * 43560./(gdar*(1.0-carfact(j)
$ -total small _afact(j)))
ENDI F
ELSE
IF (agp (ibsn(j)-6) .GE. 0.0) THEN
solmx(j) = solnx(j) + ratio_supply_excess *
$ avail _stor(j) * 43560./(gdar*(1.0-carfact(j)
$ -total _small _afact(j)))
ENDI F
ENDI F
ENDI F
ENDI F
ENDI F
10 CONTI NUE
20 CONTI NUE
RETURN

END

= 1, neaabsn
IF (agp(jb) .GT. 0.0) THEN

IF (jb .EQ is8bsn-6) THEN
add_sugh = sum avail _sugh
ELSE
add_sugh = 0.0
ENDI F

agp(jb) = agp(jb) + ratio_supply_excess * (sum.avail _stor



annual _init.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: annual _init.F,v 1.11 2005/06/10 13:28:59 wwil cox Exp $
$Sour ce: /vol/hsnR/ cvsroot/ nodel s/ WMWK/ src/annual _init.F,v $
$Nane: rel-5-5 %

THI'S ROUTI NE | NI TI ALI ZES VARI ABLES AT THE BEG NNI NG OF EACH
YEAR OF SI MULATI ON

OOO0O000000000O0O0O000000000000O00O0O0

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
SUBROUTI NE annual _init (lhls, iyear, runnode, ifyr)

I NCLUDE ' wrm par . i nc'
| NCLUDE ' ovflliminc'

CHARACTER r unnpde*5
¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

Clnitialize Over. AND. Fl ow vari abl es

DOit =1,2
DO node = 1, max_ncells
ndays_ovlflo _vol limt(node,iyear,it) =0

excess_vol _ovlflo(node,iyear,it) = 0.0
vol _ovl fl o(node,iyear,it) = 0.0
END DO
END DO

RETURN
END



00

O0000000000OO0

Copyright, 1995, South Florida Water Managenent District
DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: asrl.inc,v 1.3 2003/11/17 19:41:27 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WWRK/src/asrl.inc,v $
$Name: rel-5-5 %

PARAVETER MAX VARI ABLES
max_n_asr = maxi mum nunber of ASR s for the whol e domain
max_asr_types = max nunber of ASR types differentiated by ASR
source and destination. Eg. src/dest could be
canal, surface reservoir, eaa ro, eaa dnd, etc.
max_src_dest pts for_any asr = nax src/destination points FOR any ASR
max_asr_for_any_src_or_dest = max nunber of ASR s associated with any
source or dest like a cnl, reservoir, etc
max_nch = max nunber of canals. since nunber of canals is greater than
nunber of reservoirs, or num of eaa basins, max_nch is used
as the dinension upper Iimt for few other variabl es

i nteger nasr_fromcnl (max_nch), nasr_to_cnl (max_nch),
nasr_fromres(max_nres), nasr_to_res(nmax_nres),
nasr_from eaa(nmax_nres), nasr_to_eaa(nmax_nres),
asrnum( nax_asr _types, max_ncel |l s, max_asr_for_any_src_or_dest, 2),
nnodes_res_to_asr(nmax_nres,5),icol __asr(max_nres,5,5),
i row_asr(max_nres, 5,5),no_ds_cnl _ws_asr(max_nch, 5),
icnl _no_ws_asr(max_nch, 5,5), nnodes_res_from asr(nmax_nres,5),
icol _asr_rec(max_nres,5,5),irow asr_rec(nmax_nres,5,5),
nasr_to_| ok(5), nasr_fromlok(5),nasr_to_cell (max_ncells)
real frac_cap_src(max_n_asr, max_nres),
cnl _trig_inj_to_asr(max_nch,5)

Ro _ R0 Ro Ro RoRoRoRoRo

real trig res2asr(nmax_nres),trig resfasr(nmax_nres, 2)



character asr_nanme(max_nres, max_n_asr)*6

& ,asr_nane_rec(max_nres, max_n_asr)*6

conmon /asr1/ asrnum nasr_fromecnl, nasr_to_cnl,
nasr_fromres, nasr_to_res, nasr_from eaa,
nasr_to _eaa,trig_res2asr,frac_cap_src,
nnodes res_to_asr,icol _asr,irow asr,
asr_name, no_ds_cnl _ws_asr,icnl_no_ws_asr,
cnl _trig inj_to_asr,trig resfasr,
i col _asr _rec,irow asr_rec,nnodes _res _from asr,
asr_name_rec, nasr_to_| ok, nasr_from | ok,
nasr_to_cell

Ro Ro Ro Ro Ro Ro Ro Ro

G m  m m o m e e e e e e e e e e e e e e e e e i eeae-



Copyright, 1995, South Florida Water Managenent District
DI SCLAI MER:

C
C
Cc
Cc
Cc
c ANY | NFORVATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

¢ RECElI VED FROM THE SCQUTH FLORI DA WATER MANAGEMENT DI STRI CT (" DI STRI CT")
c I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVIDED "AS |'S" W THOUT
¢ WARRANTY COF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
c AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED

¢ WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE

c THE DI STRI CT DCES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS

¢ REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

¢ PROVIDED TO YOQU BY THE DI STRICT I N TERMS OF CORRECTNESS, ACCURACY

c RELIABILITY, TIMELINESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE

¢ RESULTS AND PERFORVMANCE OF ANY | NFORMATI ON OBTAI NED FROM THE DI STRI CT

c IS ENTI RELY ASSUMED BY THE RECI PI ENT.

Cc

C

C

C

C

C

C

C

CVS Keywor ds

$Aut hor: rnovoa $

$ld: asr2.inc,v 1.2 2003/07/03 20:07:54 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WIWRK/ src/asr2.inc,v $
$Name: rel-5-5 %

00

PARAVETER MAX VARI ABLES

max_n_asr = maxi mum nunber of ASR s for the whol e domain
max_asr_types = max nunber of ASR types differentiated by ASR

source and destination. Eg. src/dest could be

canal, surface reservoir, eaa ro, eaa dnd, etc.
max_src_dest pts for_any asr = nax src/destination points FOR any ASR
max_asr_for_any_src_or_dest = max nunber of ASR s associated with any

source or dest like a cnl, reservoir, etc

O0000000

real asr_incap(max_n_asr), asr_outcap(max_n_asr),
& asreffic(max_n_asr), asrvol (nax_n_asr), asrloss(max_n_asr),
& asr_inj_vol (max_n_asr), asr_rec_vol (max_n_asr)
C i nteger asr_inj_recv_flag
i nteger cal _asrnumstl_asrnumcal asr_flag,stl _asr _flag
common /asr2/ asr_incap, asr_outcap, asreffic, ntotasr, asrvol, asrl oss
& , asr_inj_vol,asr_rec_vol,
& cal _asrnumstl _asrnumcal _asr _flag,stl _asr _flag

G m & & o o m e e e e e e e e e e e e e e e e e edeeaeo-



DI SCLAI MER

C

C

Cc

c ANY | NFORVATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

¢ RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRICT ("Dl STRI CT")
c I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVIDED "AS | S" W THOUT
¢ WARRANTY COF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
c AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED

¢ WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE.

c THE DI STRI CT DCES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS

¢ REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

¢ PROVIDED TO YOQU BY THE DI STRICT I N TERMS OF CORRECTNESS, ACCURACY

c RELIABILITY, TIMELINESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE

¢ RESULTS AND PERFORVANCE OF ANY | NFORMATI ON OBTAI NED FROM THE DI STRI CT

c IS ENTI RELY ASSUMED BY THE RECI PI ENT.
C

C

C

C

C

C

C

C

CVS Keywor ds

$Aut hor: rnovoa $

$ld: asr3.inc,v 1.4 2004/03/08 21:41:48 rnovoa Exp $

$Source: /vol/hsnR/cvsroot/ nodel s/ WMWK/ src/asr3.inc,v $
$Nanme: rel-5-5 %

C

C PARAMETER MAX VARI ABLES

C max_n_asr = maxi mum nunber of ASR s for the whol e donmain

C max_asr_types = max nunber of ASR types differentiated by ASR

C source and destination. Eg. src/dest could be

C canal, surface reservoir, eaa ro, eaa dnd, etc.

C max_src_dest pts for_any asr = nax src/destination points FOR any ASR
C max_asr_for_any src_or_dest = max nunber of ASR s associated with any
C source or dest like a cnl, reservoir, etc

i nteger ncnl _src_to_asr(max_n_asr),nres_src_to_asr(max_n_asr),
neaa_src_to_asr(max_n_asr), ncnl _dest from asr(max_n_asr),
nres_dest _from asr(nmax_n_asr), neaa_dest _from asr(nmax_n_asr),
cnl _src_nunm(max_n_asr, max_src_dest _pts_for_any_asr),
res_src_nunm{max_n_asr, max_src_dest _pts_for_any_asr),
eaa_src_nun(max_n_asr, max_src_dest _pts_for_any_asr),
cnl _dest _num(max_n_asr, nax_src_dest pts _for_any_asr),
res_dest _num(nax_n_asr, max_src_dest _pts _for_any_asr),
eaa_dest _num(max_n_asr, nax_src_dest _pts _for_any_asr),
no_cnl _ws(max_n_asr, max_src_dest _pts_for_any_asr),
icnl _no_ws(max_n_asr, max_src_dest _pts_for_any_asr,5),
nl ok _src_to_asr(max_n_asr), nl ok_dest from asr(max_n_asr),
ncell s _dest _fromasr(max_n_asr)

Ro Ro Ro Ro Ro Ro Ro R0 Ro Ro Ro Ro

real trig_asr(max_n_asr, max_src_dest _pts_for_any_asr),
rem.incap(max_n_asr),total _asr_inj(max_n_asr),
total _asr_rec(max_n_asr),rem asr_outcap(max_n_asr),
rmn_bubbl e sze add rec(max_n_asr),rec_asr_outcap(max_n_asr),
asr_cap_f_pws(max_n_asr), asr_bubbl e _vol |im max_n_asr)

Ro Ro Qo Ro



conmon /asr3/ trig_asr,ncnl_src_to_asr,nres_src_to_asr
& ,neaa_src_to_asr,ncnl_dest from asr,nres_dest from asr
& ,neaa_dest_from.asr,cnl _src_numres_src_num eaa_src_num
& ,cnl _dest_numres_dest _num eaa_dest _numrem.i ncap
& ,total _asr_inj,no_cnl_ws,icnl_no ws,total asr_rec
& ,rem.asr_outcap,nl ok _src_to_asr,nl ok _dest from asr
& ,rmn_bubble sze add rec,rec_asr_outcap
& ,ncells_dest _fromasr,asr_cap_f_pws, asr_bubble_vol _Iim

G - & & m o m e i ilo__.



asr. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwil cox $

$ld: asr.F,v 1.8 2005/06/10 13:28:59 wwi |l cox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWRK/ src/asr.F,v $
$Name: rel-5-5 %

SUBROUTI NE TO DO WATER BUDGET ACCOUNTI NG FOR THE PARTI CULAR AQUI FER
STORACGE AND RECOVERY ( ASR) SYSTEM

VARI ABLES:
asrid UNI QUE NUMBER ASSOCI ATED W TH EACH ASR
ASR_| ND_RECV_FLAG FLAG THAT | NDI CATES
1 = performinjection into the particular ASR called
2 = performrecovery fromthe particular ASR called
VOL_IN Vol une (acft) that needs to be injected/recovered
BAL_VOL Vol unme (acft) that could not be injected/recovered
ASRVOL(asrid) - available volume in the asr bubble that could be
fully used to neet denands.
ASRI D an index running from1l to total nunber of asr's

OO0OO0O000000000000000000000O0000000000000000O0

C--5-=--0----5-=--0--=-5--=0--=-5---20-=--5---20-=--5--=-0----5----0-2

SUBROUTI NE asr (asrid, asr_inj_recv_flag, vol _in, bal_vol,
& res_src_no, tot_cnl_dnd_asr)

I NCLUDE ' wrrm par . i nc'

I NCLUDE ' asr_param i nc
I NCLUDE 'asrl.inc'

| NCLUDE ' asr2.inc'

| NCLUDE ' asr3.inc'

| NCLUDE ' stas.inc'

I NTEGER asr_inj _recv_flag, asrid, res_src_no



G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

| F injection phase for the asr, increnent asr volune by anount that

can be injected (limted by asr capacity and vol available for injection)
asr capacity is in ngd..convert to acft

Vol une increnmented in the bubble during each injection (which is fully
avail ab

C to neet denmands) is = vol injected*asreffic.

O000

IF (asr_inj _recv_flag .EQ 1) THEN
IF (res_src_no .EQ 0) THEN
frac_cap_src_in = 1.0
ELSE
frac_cap_src_in = frac_cap_src(asrid,res_src_no)
ENDI F
asr_max_in = rem.incap(asrid)*3.0689*frac_cap_src_in
rmax_avail _vol = max(asr_bubbl e_vol _|im(asrid)
$ - asrvol (asrid),0.0)
asr_inj _vol (asrid) = am nl(vol _in,asr_nmax_in,rnmax_avail _vol)
total _asr_inj(asrid) = total _asr_inj(asrid) + asr_inj_vol

$ (asrid)
asrvol (asrid) = asrvol (asrid) + asr_inj_vol (asrid)* asreffic
$ (asrid)

asrloss(asrid) = asr_inj_vol (asrid)*(1.0 - asreffic(asrid))
rem.incap(asrid) = asr_incap(asrid)-total _asr_inj(asrid)/

$ (3.0689)
C
C conpute volunme that could not be injected
C
bal _vol = vol _in - asr_inj_vol (asrid)
ENDI F
@

C IF recovery phase fromthe asr, decrenment asr volume by anount that
C can be recovered (limted by asr capacity and avail abl e vol)
C asr capacity is in ngd..convert to acft

@
IF (asr_inj _recv_flag .EQ 2) THEN
avai | abl e_vol = am nl(asrvol (asrid),remasr_outcap(asrid) *
$ 3.0689)
avai | abl e_vol = available vol - tot_cnl_dnd_asr*1.9835
avai |l abl e_vol = anaxl1(avail abl e_vol, 0.0)

asr_rec_vol (asrid)
total asr_rec(asrid)
$ (asrid)
rem asr_outcap(asrid) = rec_asr_outcap(asrid) - total asr_rec
$ (asrid) / 3.0689
asrvol (asrid) = asrvol (asrid) - asr_rec_vol (asrid)
C conpute volunme that could not be recovered
bal _vol = vol _in - asr_rec_vol (asrid)
ENDI F

am nl(vol _in,avail abl e_vol)
total asr _rec(asrid) + asr_rec_vol

RETURN
END



asr_input.F

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: asr_input.F, v 1.14 2004/03/08 21:41:47 rnovoa Exp $
$Sour ce: /vol/ hsnR/ cvsroot/ nodel s/ WMWK/ src/asr_input.F, v $
$Nane: rel-5-5 %

In this subroutine, READ in basic parameters for each ASR Bubbl e.
Each ASR has an efficiency factor defined as
eta = (volume recoverable)/(vol injected), and a capacity
(separate for injection and recovery).
Any ASR can have multiple sources in the injection phase
(e.g. canals, reservoirs, eaa ro, etc), and during the recovery phase,
nmul tipl e destinations.
Thus, for each ASR, the foll. have to be defined
1) nunber of canal sources, |IF any, FROM which the asr takes water for
i njection(ncnl _src_to_asr)
2) nunber of reservoirs srcs, |F any, FROM which the asr takes water
for injection(nres_src_to_asr)
3) nunber of eaa ro sources, |F any, FROM which the asr takes water
for injection(neaa_src_to_asr)
Al so needed, for each ASR, are the follow ng
1) nunber of canal destination, |IF any, TO which the asr delivers
during recovery(ncnl _dest _from asr)
2) nunber of reservoirs dest, IF any, TO which the asr delivers
during recovery(nres_dest _from asr)
3) nunber of eaa dnmd dest, |F any, TO which the asr delivers
during recovery(neaa_dest_from asr)

nasr_fromecnl (cnl _num = is the nunber of ASR s associated with a particular
particul ar canal "cnl _numt serving as its source
nasr_to_cnl (cnl_nun) = is the nunmber of ASR s associated with a particul ar
canal "cnl _num' serving as its desination
nasr_fromres(res_num = is the nunber of ASR s associated with a particular

reservoir "res_num' serving as its source
nasr_to res(res_nun) = is the nunber of ASR s associated with a particular

O00000000000000000000000000000000000000000000000000000O0



reservoir "res_num' serving as its destination
nasr_from eaa(eaa_num = is the nunber of ASR s associated with a particular
eaa "eaa_num' serving as its source
nasr_to_eaa(eaa_nun) = is the number of ASR s associated with a particul ar

eaa "eaa_num' serving as its destination

OO0O00O0000

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
SUBROUTI NE asrinput (iuse_asr_envl, iuse_asr_env2, charid_asr)

| NCLUDE ' wrm par . i nc'

| NCLUDE ' asr_param i nc'
I NCLUDE ' asrl.inc'

I NCLUDE ' asr2.inc'

| NCLUDE ' asr3.inc'
| NCLUDE 'cl.inc'
| NCLUDE 'c2.inc'
I NCLUDE 'stat.inc'
| NCLUDE ' stas.inc'

DI MENSI ON charid_asr(max_n_asr, max_src_dest _pts_for_any_asr),
& charid_asr_rec(max_n_asr, max_src_dest _pts_for_any_asr),
& cnl _stg trig_inj_asr(max_n_asr, max_src_dest _pts for_any_ asr),
& | ake_dest _nun{max_n_asr, max_src_dest pts _for_any_asr),
& lake_src_num(nmax_n_asr, max_src_dest pts for_any_asr),
& trig_asr_rec(max_n_asr, max_src_dest _pts_for_any_asr, 2),
& icol _dest_from asr(max_n_asr, max_src_dest _pts_for_any_asr),
& irow dest _from asr(max_n_asr, max_src_dest pts _for_any_asr)

CHARACTER charid_asr*6, charid_asr_rec*6,
& cnl _dest _name(max_src_dest _pts_for_any_asr)*5
& cnl _src_name(max_src_dest _pts_for_any _asr)*5
& icnl_no_ws_nane(10)*5,
& res_dest _name(max_src_dest _pts_for_any_asr)*6,
& res_src_name(max_src_dest _pts for_any asr)*6

| NTEGER cnl _num res_num eaa_num
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
C Read the total nunmber of ASR s for the entire nodel domain
C Al so READ Cal oosahatchee & St Lucie flags: 1 => asr exists

READ (17,*) NTOTASR, cal asr _flag, stl_asr _flag ,iuse_asr_envl ,

$i use_asr_env2

C for each ASR, READ its properties, sources and destinations
C The asr properties should always be defined FIRST for cal oosahatchee THEN st |
C(in that order) IF they exist.

DO 50 | = 1, NTOTASR

G - & & m o m e e lioaloo.



C make sure NTOTASR <= nax_nh_asr
(0
| F(NTOTASR . gt. max_n_asr) THEN
WRI TE(*,*) "total # of ASRs is > max_n_asr=',max_n_asr
WRI TE(*,*) 'lncrease max_n_asr OR decrease NTOTASR.'
stop
ENDI F
READ t he asr capacites (injection and recovery) in M3 and recovery efficiency
factor(a 0.6 factor means 60% recovery, 40% 1 oss), al so read m ni num bubbl e
size required for recovery rate can be larger than injection rate.
READ (17,10) asr_incap(l),asr_outcap(l),asreffic(l)
$ , rmn_bubbl e _sze add_rec(i), asr_bubble_vol _lin(l)
c WRI TE( *, 1005) asr _incap(i),asr_outcap(i),asreffic(i)

C _______________________________________________________________________________
C for this ASR, define nunber of canal sources and the canal nunber for each cnl
C | MPORTANT: for cal oos & stlucie asrs, define nunber of canal sources =0
C _______________________________________________________________________________
READ (17,' (15, 2x, 10( A5, 2X, F6.2,2X))"') ncnl _src_to_asr(l),
$ (cnl _src_nanme(J),cnl _stg_trig_inj_asr(i,j), j=1,ncnl_src_to_asr

$ (1))
DOj = 1,ncnl _src_to_asr(l)
call match(cnl _src_nanme(J), 1,5, cnmnch+1,5,i match)
cnl _src_nun(i,j) = imtch
END DO
C DO sane for reservoir sources. |In addition, IF the asr has reservoirs, THEN
C define for each of these reservoirs,a trigger |evel above which injection to
Cits asr's can occur.
C | MPORTANT: for caloos & stlucie asrs, define nunber of reservoir sources =0
READ (17,' (15, 2x,10(A6,2X,F6.2,2X))"') nres_src_to_asr(l),
$ (res_src_nane(J),frac_cap_src(l,Jd),J=1,nres_src_to_asr(l))
IF(nres_src_to_asr(l) .gt. 0) THEN
DOj = 1,nres_src_to_asr(l)
call match(res_src_name(J), 1, 6,resnane, ntotres, 6, i match)
res_src_nun(i,j) = imtch
END DO
DOj = 1,nres_src_to_asr(l)
READ (17,40) charid_asr(i,j),trig_asr(l,J) ,
$ nnodes_res_to_asr(res_src_num(i,j),j), (icol_asr(
$ res_src_num(i,j),j,k),irow.asr(res_src_num(i,j)
$ ,j, k), k=1, nnodes_res_to_asr(res_src_nun(i,]j)
$ )
ENDDO
ENDI F
(0

C DO sane for eaa ro sources
C | MPORTANT: for caloos & stlucie asrs, define nunber of eaa ro sources =0
@
READ (17,30) neaa_src_to_asr(l), (eaa_src_nun(l,J),J=1
$ neaa_src_to_asr(l))
C _______________________________________________________________________________



C DO sane for LOK as direct source
C ______________________________________________________________________
READ (17,30) nlok_src_to_asr(l), (lake_src_numl,J), J=1,
$ nlok_src_to_asr(l))
C ______________________________________________________________________
C next for this ASR, define nunber of canal destinations and the cana
C for caloos & stlucie asr's, define number of canal destinations=0
READ (17,' (15, 2x,10(A5,2X))"') ncnl __dest_fromasr(1),
$ (cnl _dest _nane(J),J=1, ncnl _dest_from.asr(l))

DOj = 1,ncnl _dest _fromasr(I)
call match(cnl _dest _nane(j), 1,5, cnmnch+1,5,i mat ch)
cnl _dest _num(1,J) = imatch
END DO
DOj = 1,ncnl _dest _fromasr(I)
READ (17,' (15, 2x,10(A5,2X))') no_cnl _ws(i,j) ,
$ (icnl _no_ws_nane(k),k = 1,no_cnl _ws(i,j))

DO k = 1,no_cnl _ws(i,j)
call match(icnl _no_ws_name(k), 1,5 cnm nch+1,5,i match)

IF (imatch .eq. 0) THEN
WRI TE (*, 20) icnl_no_ws_nane(k)
ENDI F
icnl _no_ws(i,j,k) = imtch
END DO
END DO

G m & o o m e e e e e e e e e e e e e e e e eeemeeaaas

C DO sane for reservoir destinations
C for caloos & stlucie asr's, define nunmber of reservoir destinations=0

G - & & mmm e e e llioiooo.

READ (17,' (15, 2x,10(A6,2X))"') nres_dest _fromasr(l),
$ (res_dest_nane(J),J=1,nres_dest_from.asr(l))
DO j= 1,nres_dest _fromasr(l)
call match(res_dest _nane(j), 1, 6, resnane, ntotres, 6,i match)
res_dest _num(l,J) = imatch
END DO
IF (nres_dest _fromasr(l) .gt. 0) then
DOj = 1,nres_dest_from.asr(I)
READ (17,160) charid_asr _rec(i,j),trig asr_rec(l,J,1)
,trig_asr _rec(l,J,2),nnodes res fromasr(res_dest_nun(i,j)
. 1), (icol _asr_rec(res_dest _nun{l,J),J, K
,irow asr_rec(res_dest_num(l,J),j, k), k=1
,hnodes_res_from asr(res_dest_nun(l,J),j))
ENDDO
ENDI F

@hH P B

G m & o o m e e e e e e e e e e e e e e e e eeemeeaaas

C DO sane for eaa dnd destinations
C for caloos & stlucie asr's, define number of eaa dnd destinati ons=0

G - & & m o m e e llioiloo.

READ (17, 30) neaa_dest _fromasr(l), (eaa_dest_num(l,J),J=1
$ neaa_dest_fromasr(l))

G - & & m o m e e o e llioiooo.

C DO sane for LOK as direct destination

G - & & m o m e e dlioiooo.

nunmber fo



READ (17,30) nlok dest fromasr(l), (lake_dest nun(l,J),J=1
$ nlok_dest_fromasr(l))
C Do sane for grid cell(s) outside reservoirs as destinations
(0
READ (17,*) asr_cap_f_pws(l),ncells_dest fromasr(l),
$ (icol _dest_fromasr(l,J),irow. dest_fromasr(l,J),J=1
$ ncells_dest_fromasr(l))
50 CONTI NUE

G = = 5 m o m o o e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e o -
C set the asrnum#'s to establish |linkage between an ASR and its

C source and destination points. The asrnum(i,j,k,l) 4D array takes

C care of this. The value of asrnunm(i,j,k,l) is nothing but just the

C INTEGER i ndex running from1 to the total nunber of asr's. Thus,

C 1 <= value of asrnum(i,j,k,l) <= NTOTASR

In asrnun(l,J, K L) array
I = Source/Destination type
1 for cana
2 for surface reservoir
3 eaa runoff or demand

4 LXK
5 Gid Cel
J = Source/Destination Nunmber
= canal # (if I = 1), lying between 1 and nmax_nch
=reservoir # (if I = 2), lying between 1 and NTOTRES
= eaa ro/dnmd # (if | = 3), lying between 1 and NEAABSN
=1 (if | = 4)
= col nunber, row nunber
Since, nmax_nch is | argest anmong max_nch , NTOTRES, NEAABSN, J <= nmax_nch
K = An index representing the nunmber of ASR s associated with the
particul ar source/destination. 0 <= K <= max_asr_for_any_src_or_dest
L 1 when the asr is being injected

2 when recovery is being done fromthe asr

Cal oosahatchee & St Lucie asr's are handl ed seperately (see end)

OOO0O0000000000O0000000O0O0O0

DO 120 | = 1, NTOTASR

Cfirst all canals which serve as source for this ASR
C nasr_fromecnl (cnl _num is the nunber of ASR s associated with canal "cnl_nunt
(0
DO 60 J =1, ncnl_src_to_asr(l)

cnl _num = cnl _src_nun(l, J)

nasr_fromecnl (cnl _num = nasr_fromecnl (cnl _nunm + 1

m = nasr_fromecnl (cnl _num

asrnum(l,cnl_numm1l) =

cnl _trig_inj_to_asr(cnl_nummnm) = cnl _stg_ trig_inj_asr(i,j)

60 CONTI NUE
c WRI TE(*,*) 'nasr_fromecnl',(nasr_fromenl (ii), ii=1, max_nch)



(0
C next all canals which serve as destinations for this ASR |
C nasr_to_cnl (cnl _nun) gives the nunber of ASR s associated with canal cnl_numa
(0
C
DO 70 J = 1, ncnl _dest _fromasr(1)

cnl _num = cnl _dest _num(1, J)

nasr_to_cnl (cnl _nunm) = nasr_to_cnl(cnl _nunm) + 1

m = nasr_to_cnl (cnl _num

no_ds _cnl _ws_asr(cnl_numm = no_cnl_ws(i,j)

DO k = 1,no_cnl _ws(i,j)

icnl _no_ws_asr(cnl_nummk) =icnl_no ws(i,j,k)
END DO
asrnum(l,cnl_numm?2) = |
70 CONTI NUE

c WRI TE(*,*) 'nasr_to _cnl',(nasr_to cnl(ii), ii=1, max_nch)

C next all reservoirs which serve as source for this ASR |
C nasr_fromres(res_num gives the nunber of ASR s associated with reservor res_
(0

C
DO 80 J =1, nres_src_to_asr(l)
res_num= res_src_nun(l,J)
trig res2asr(res_nunm) = trig asr(l,J)
nasr_fromres(res_num = nasr_fromres(res_nun + 1
m = nasr_fromres(res_num
asr_name(res_nummnm) = charid_asr(i,j)
asrnum 2, res_numm1l) = |
80 CONTI NUE
c WRI TE(*,*) 'nasr_fromres',(nasr_fromres(k), k=1, 10)
c WRI TE(*,*) "trig ',(trig_res2asr(k), k=1,10)
C next LOK as source
DO J =1, nlok _src_to_asr(l)
| ok_num = | ake_src_nun(l, J)
nasr_from.| ok(l ok_num = nasr_froml ok(lok_num + 1
m = nasr_from.| ok(l ok_num
asrnum 4,J,m1l) =1
END DO

C next all reservoirs which serve as destinations for this ASR |
C nasr_to_res(res_nun) gives the nunber of ASR s associated with reservor res_nu
(0
C
DO 90 J =1, nres_dest_fromasr(l)

res_num = res_dest_nun{(l, J)

trig resfasr(res_num1) = trig_asr_rec(i,j,1)

trig resfasr(res_num?2) = trig_asr_rec(i,j,?2)

nasr_to_res(res_nun) = nasr_to res(res_nun) + 1

m = nasr_to_res(res_num

asr_nanme_rec(res_numm = charid_asr_rec(i,j)

asrnum 2, res_numm?2) = |

90 CONTI NUE



c WRI TE(*,*) 'nasr_to res',(nasr_to res(ii), ii=1,10)

C next all eaa ro's which serve as source for this ASR |
C nasr_from eaa(eaa_nunm) gives the number of ASR s associated with eaa ro "eaa_n
(0
DO 100 J = 1, neaa_src_to_asr(l)
eaa_num = eaa_src_nun(l,J)
nasr_from eaa(eaa_num = nasr_from eaa(eaa_num + 1
m = nasr_from eaa(eaa_num
asrnum( 3, eaa_numm1l) = |
100 CONTI NUE
c WRI TE(*,*) 'nasr_fromeaa', (nasr_fromeaa(ii), ii=1,3)

C next all eaa dmd's which serve as destinations for this ASR |
C nasr_to_eaa(eaa_nun) gives the nunber of ASR s associated with eaa dnd eaa_num
DO 110 J = 1, neaa_dest_from. asr(I)
eaa_num = eaa_dest _nun(l, J)
nasr_to_eaa(eaa_nun) = nasr_to_eaa(eaa_nun) + 1
m = nasr_to_eaa(eaa_nhum
asrnum( 3, eaa_numm2) = |
110 CONTI NUE

c WRI TE(*,*) 'nasr_to_eaa',(nasr_to _eaa(ii), ii=1,3)
@2
C next LOK as destination
S

DO J =1, nlok_dest_from.asr(l)
| ok_num = | ake_dest _nunt(l, J)
nasr_to_ | ok(lok_nun) = nasr_to |ok(lok num + 1
m = nasr_to_| ok(l ok_num
asrnum( 4, ok_numm?2) = |

END DO
G- - - - - = - - - - - - L Lo Lo ____._._-__-
C next Gid Cell(s) outside Reservoirs as destinations
G- - - - - = - - - - - - L Lo Lo ____._._-__-
DO J = 1,ncells_dest _fromasr(l)
icell _num= icol _dest_fromasr(l,J)
$ - mnx(irow.dest_fromasr(l,J)) + 1
$ + isun(irow dest_fromasr(l,J))
nasr_to _cell(icell_nun) = nasr_to _cell(icell_num
$ + 1
m = nasr_to_cell (icell_num
asrnum(5,icell _numm?2) =1
ENDDO
120 CONTI NUE
c
c input nodal locations for injection fromreservoir to asr
C _____________________________________________________________________
c DOia = 1,ntotres
c IF (nasr_fromres(ia) .gt. 0) THEN
c DO j =1, nasr _fromres(ia)
c READ (17,*) nnodes _res to asr(ia,j) ,(icol _asr(ia,j,k),
c $ irow asr(ia,j,k),k=1, nnodes_res_to_asr(ia,j))
c END DO



¢ input nodal locations for recovery fromasr to reservoir

C .....................................................................
c IF (nasr_to res(ia) .gt. 0) THEN

c DO j=1,nasr_to_res(ia)

c READ (17,*) nnodes_res fromasr(ia,j) ,(icol_asr_rec

c $ (ia,j,k),irow.asr_rec(ia,j,k) ,k=1,nnodes_res_fromasr
c $ (ia,j))

c END DO

c ENDI F

c END DO

C now for Cal oosahatchee and St Lucie asr's
C Use stl_asrnumas the asrid for injecting/recovering fromits asr
C Use cal _asrnumas the asrid for injecting/recovering fromits asr
(0
stl_asrnum = ntotasr * stl_asr_flag
cal _asrnum = ntotasr * cal _asr_flag - stl_asr_flag

(0
C print out ASR properties
WRI TE(*, *)
WRI TE(*, *) ' NUMBER OF ASRs S| MULATED=', NTOTASR
WRI TE(*, *)
WRI TE(*, *) ' ASR CAPACI TI ES AND RECOVERY EFFI Cl ENCI ES '
A I S i R R R '
DO | = 1, NTOTASR
WRI TE (*,*) ' ASR Nunber =, |
WRITE (*,*) "ASR I NJECT CAP in M&D =', asr_incap(l)
WRI TE (*,*) 'ASR RECOVER CAP in MGD =", asr_outcap(l)
WRI TE (*,*) 'ASR RECOVERY EFFICIENCY in %', asreffic(l)
WRI TE(*, *)
END DO
WRI TE(*, *)
WRI TE(*, *) ' ASR SOURCE DETAI LS
WRI TE(*,*) ' ---mmmmmmm e e m oo - '

DO i =1, max_asr _types
DO j =1, max_nch
DO k=1, max_asr _for_any_src_or_dest
| F(asrnun(i,j,k,1).ne.0) THEN

| F(i.eq.1l) THEN
WRI TE(*,*) ' ASR Source Type= CANAL'
WRI TE(*,*) ' Source Canal Number =',]j
WRI TE(*,*) ' Injecting into ASR =',asrnunm(i,j,k, 1)
VWRI TE(™*, *)

ELSE I F(i.eq.2) THEN
WRI TE(*,*) ' ASR Source Type= RESERVA R
WRI TE(*,*) ' Source Reservoir Nunmber =',j
WRI TE(*,*) ' Source Reservoir Trigger Level==",

$ trig_res2asr(j)
WRI TE(*,*) ' Injecting into ASR =',asrnun(i,j,k, 1)
WRI TE(*, *)

ELSE | F(i.eq.3) THEN
WRI TE(*,*) ' ASR Source Type= EAA RO
WRI TE(*, *) ' Source Eaa runoff Number =',j



WRI TE(*,*) ' Injecting into ASR =',asrnun(i,j,k, 1)
VWRI TE(*, *)
ENDI F
ENDI F
END DO
END DO
END DO
WRI TE(*, *) ' ASR DESTI NATI ON DETAILS
WRITE(*, %) " --mmmmmmm i e o o - '
DO i =1, max_asr _types
DO j =1, max_nch
DO k=1, max_asr _for_any_src_or_dest
| F(asrnun(i,j,k,2).ne.0) THEN
| F(i.eq.1l) THEN
WRI TE(*,*) ' ASR Destination Type= CANAL'
WRI TE(*,*) ' Destination Canal Number =]
WRI TE(*,*) ' Recovery from ASR =',asrnun{i,j,k,2)
WRI TE(*, *)
ELSE I F(i.eq.2) THEN
WRI TE(*,*) ' ASR Destination Type= RESERVO R
WRI TE(*,*) ' Destination Reservoir Nunber =',]j
WRI TE(*,*) ' Recovery from ASR =',asrnun{i,j,k,2)
WRI TE(*, *)
ELSE | F(i.eq.3) THEN
WRI TE(*,*) ' ASR Destination Type= EAA DVD
WRI TE(*,*) ' Destination Eaa DVMD Nunber =',j
WRI TE(*,*) ' Recovery from ASR =',asrnun{i,j,k,2)
WRI TE(*, *)
ENDI F
ENDI F
END DO
END DO
END DO

C for cal oosahatchee & st lucie
IF (cal _asr_flag.eq.1) WRITE(*,*) ' Cal oosahatchee ASR Si mul at ed’
IF (stl_asr _flag.eq.1) WRITE(*,*) ' St Lucie ASR Sinul at ed'
WRI TE(*, *)

RETURN
10 FORVAT (4F10. 3, F15.0)
20 FORMAT(2(/)," UNRECOGNI ZED CANAL NAME' , 2x, A5 , 2X,' FOR W5 FROM ASR' )

30 FORMAT (15, 101 5)
40 FORMAT (2X, A6, F7. 1,13, 1x, 10(2i 3))
160 FORMAT (2X, A6, 2F7. 1,13, 1x, 10( 2i 3))
END



asr_param i nc

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: asr_paraminc,v 1.4 2003/11/17 19:41:27 rnovoa Exp $

$Source: /vol/hsnm2/cvsroot/ model s/ WWRK/ src/asr_paraminc,v $
$Name: rel-5-5 %

000000 NDO0O00O0000O00O0O000O0O0 (N

C

C PARAMETER MAX VARI ABLES

C max_n_asr = maxi mum nunber of ASR s for the whol e nodel domain

C max_asr_types = max nunber of ASR types differentiated by ASR

C source and destination. Eg. src/dest could be

C canal , surface reservoir, eaa ro, eaa dnd, etc.

C max_src_dest pts for_any asr = nax src/destination points FOR any ASR
C max_asr_for_any src_or_dest = max nunber of ASR s associated with

C any source or dest. like a cnl, reservoir, etc
C max_nch = max num of canal s

C max_nres = max num of reservoirs

paranmeter (max_n_asr=10, max_asr _types=5,
max_src_dest pts for_any_asr=5
& max_asr_for_any_src_or_dest =4, max_nch=220,
& max_nr es=30)

G - & & m o m e i ilo__.



asr _to lec_ws.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: asr_to lec_ws.F,v 1.12 2005/06/10 13:29:00 wwi | cox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WMWK/ src/asr_to lec_ ws.F,v $
$Nane: rel-5-5 %

THI' S SUBROUTI NE CALCULATES VOLUMES OF RECOVERY FROM AQUI FER STORAGE
AND RETRI EVAL SYSTEMS TO MAI NTAI N CANALS | N LEC SERVI CE AREAS DURI NG
DRY PERI ODS. SCURCES OF WATER FOR RECOVERY FROM ASR VELLS CAN BE
EXCESS WATER FROM RESERVO RS OR CANAL SYSTEMS.

OO0OO0000000000000000O000000000000O00O00O0

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0----5----0-2

SUBROUTI NE asr_to_lec_ws (ires_no, flow fromasr_ws, asr_rec_ws,
& asr_rec_ws_cnty, asr_rec_vol _wca, wsndel, wsnde2, wsnde3, wsndes,
& wsndese, vol _rec _fromcpbasr, icounty |loc_indx, tot_cnl_dnd_asr,
& ic51, vol _rec_fromacnasr,asr_t _cell _volm

| NCLUDE ' wrm par . i nc'
| NCLUDE ' abc.inc’

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE ' stas.inc'

| NCLUDE 'stat.inc'

| NCLUDE ' | akwea. i nc'
| NCLUDE ' agdat a. i nc'

| NCLUDE ' wrout . i nc'

| NCLUDE ' asr_param i nc'
| NCLUDE ' asrl.inc'

| NCLUDE ' asr2.inc'

| NCLUDE ' asr3.inc'

| NCLUDE 'resws.inc'



DI MENSI ON asr_rec_vol wca(nmax_n_wcas),
& asr_rec_ws(max_n_serv_area), asr_rec_ws_cnty(max_n_serv_area),
& flow fromasr_ws(nmax_n_res, max_nostr_res),
& icounty |l oc_indx(max_ncnls), ires_no(max_n_res),
& asr_t_cell _vol mmax_ncel | s)

CHARACTER char _id _cnl _ws_resasr*5
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

C Recovery from ASR wel |l s associated with reservoirs

DOirs = 1,nres_ws
DO ib = 1, neaabsn-1
IF (ires_no(irs) .eq. ieaa res_asr(ib)) THEN
GO TO 20
ENDI F
END DO
DOis = 1,noutlets(irs)
flow fromasr _ws(irs,is) = 0.0
js = istrctr_ws(ires_no(irs),is)
| F (i nodopt(ires_no(irs),js,3) .eq. 0) THEN
icnl_no =ircnl(ires_no(irs),js,1)
char_id cnl _ws resasr = cnn(ircnl(ires_no(irs),js,1))
IF (char_id cnl _ws resasr(1:3) .ne. 'LWD' ) THEN
DO icnl = 1,nasr_to_cnl (icnl_no)
IF (nres_src_to_asr(asrnum(1l,icnl _no,icnl,2)) .qgt.
$ 0) THEN
vol _in = dqu(icnl_no) * 1.9835
call asr (asrnun(l,icnl _no,icnl,2), 2,vol _in,
$ bal _vol,1,tot_cnl _dmd_asr)
flow fromasr_ws(irs,is) = vol _in - bal_vol +
$ flow fromasr _ws(irs,is)
qu(icnl _no) = qu(icnl_no) + (vol _in-bal _vol) *
$ 43560.
if (lcnb(icnl_no) .gt. 6.or. Icnb(icnl_no).eq.0)
$ t hen
asr_rec_ws(iserv_area_loc(icnl_no))
$ = asr_rec_ws(iserv_area_loc(icnl_no))
$ + (vol _in-bal _vol)/1.9835
asr_rec_ws_cnty(icounty |loc_indx(icnl_no))
$ = asr_rec_ws_cnty(icounty_loc_indx(icnl_no))
$ + (vol _in-bal _vol)/1.9835
el se
asr_rec_vol _wca(lcnb(icnl_no)) =
$ asr_rec_vol _weca(l cnb(icnl _no))
$ + (vol _in-bal _vol)/1.9835
endi f
dqu(icnl _no) = bal _vol / 1.9835
ICNL_DNS = icnl_no
10 I CNL_DNS = iup_canal ws(| CNL_DNS)

IF (1CNL_DNS .LE. NCH) THEN
dqu(I CNL_DNS) = dqu(lICNL_DNS) - (vol _in
$ -bal _vol)/1.9835
dqu( | CNL_DNS) = AMAX1(dqu(!l CNL_DNS), 0. 0)
GO TO 10



(¢
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ENDI F

ENDI F
END DO
ENDI F
ENDI F
END DO
20 CONTI NUE

END DO
recovery fromasr wells to help public water utilities

if (month .ge. 3 .and. nonth .le. 5) then
do node = 1,isun(maxy+1)
if (nasr_to_cell(node) .gt. 0) then
do iasrtcell = 1,nasr_to_cell (node)
vol in = asr_cap_f_pws(asrnum(5, node,iasrtcell, 2))
* 3.069 / ncells_dest fromasr(asrnun5, node,
iasrtcell, 2))
call asr(asrnum5, node,iasrtcell,?2),2,vol _in
,bal _vol,0,tot_cnl_dnd_asr)
rchg(node) = rchg(node) + (vol _in-bal _vol)*43560.
/ gdar
asr_t_cell _vol m node) = asr_t_cell _vol n(node)
+ vol _in-bal _vo
enddo
endi f
enddo
el se
do node = 1,isun(maxy+1)
if (nasr_to_cell(node) .gt. 0) then
do iasrtcell = 1,nasr_to_cell (node)
tot_cnl _need = 0.0
i f (ncnl _dest_from asr(asrnun(5, node,iasrtcell, 2))
$ .gt. 0) then
do Il = 1,ncnl_dest from asr(asrnun5, node,
$ iasrtcell,2))
tot_cnl _need = tot_cnl _need + dqu(cnl_dest _num
$ (asrnum(5, node,iasrtcell,2),11))
enddo
endi f
vol __in = am nl(max(asr_out cap(asrnun(5, node,iasrtcel
,2))*3.0689-tot_cnl _need*1.9835,0.0),asr_cap_f_pws
(asrnum(5, node, i asrtcell,2))* 3.0689)
/ ncells_dest_fromasr(asrnunm(5, node,iasrtcell, 2))
print *,nonth,iday,vol _in,tot_cnl_need
,cnnm(cnl _dest _nun{asrnum(5, node, iasrtcell,?2),1))
, asr_out cap(asrnum 5, node,iasrtcell,2)),’ GRASR
call asr(asrnum 5, node,iasrtcell,?2),2,vol _in
, bal _vol,0,tot_cnl _dnd_asr)
rchg(node) = rchg(node) + (vol _in-bal vol)*43560.
/ gdar
asr _t _cell _volm node) = asr_t_cell _vol n{node)
+ vol _in-bal _vo
enddo
endi f
enddo
endi f

® B B B
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recovery fromasr wells injected with excess water from
canal system and NO reservoir(e.g. G51 ASR

DO n = nch,1,-1
IF (nasr_to cnl(n) .gt. 0 .and. (lcnb(n) .gt. 6.0or. lcnb(n)
$ .eq.0)) THEN
nasrc = 0
DO icnl = 1,nasr_to_cnl(n)
IF (nres_src_to_asr(asrnum(1l,n,icnl,2)) .eq. 0) THEN

nasrc = nasrc + 1
IF (nasrc .gt. 1) THEN

G0 TO 30
ENDI F
vol in =0.0
DOi = 1,no_ds _cnl_ws_asr(n,icnl)
vol _in = vol _in + dqu(icnl_no_ws_asr(n,icnl,i))
$ *1.9835
END DO
30 call asr (asrnun(l,n,icnl,2), 2,vol _in,bal _vol,O0,
$ tot _cnl _dnd_asr)

IF (nint(vol _in) .gt. 0) THEN
ratio_del _to_need = (vol _in - bal _vol)/vol _in

ELSE
ratio_del to need = 0.0
ENDI F
DOj = 1,no_ds_cnl _ws_asr(n,icnl)

qu(icnl _no_ws_asr(n,icnl,j)) =ratio_del _to_need *

$ dqu(icnl _no_ws_asr(n,icnl,j))*86400. + qu
$ (icnl _no_ws_asr(n,icnl,j))
upstream.inflowicnl_no_ws_asr(n,icnl,j)) =
$ upstream.inflow(icnl _no_ws_asr(n,icnl,j)) +
$ rati o_del _to_need*dqu(icnl_no_ws_asr(n,icnl,j))
$ *86400.
END DO
IF (cnm(n) .eq. canl_nanmes_spec(12)) THEN
vol _rec_fromch5lasr = vol _rec_fromcblasr +
$ (vol _in - bal _vol) / 1.9835
ELSE I F (cnm(n) .eq. canl_nanmes_spec(22)) THEN
vol _rec_from hl sbasr = vol _rec_from hl sbasr +
$ (vol _in - bal _vol) / 1.9835
ELSE I F (cnm(n) .eq. canl_nanmes_spec(40)) THEN
vol _rec_fromnnrcasr = vol _rec _fromnnrcasr +
$ (vol _in - bal _vol) / 1.9835
ELSE
vol _rec_froml 3lasr = vol _rec_froml 3lasr +
$ (vol _in - bal _vol) / 1.9835
ENDI F
vol _in = bal _vo
DOi = 1,no_ds _cnl_ws_asr(n,icnl)
outflow to ds cnl = ratio_del _to need * dqu
$ (icnl _no_ws_asr (n,icnl,i))
dqu(icnl _no_ws_asr(n,icnl,i)) = (1.0
$ -ratio_del _to_need) * dqu(icnl_no_ws_asr(n,icnl,i))

IF (lcnb(icnl _no ws_asr(n,icnl,i)) .gt. 6 .or. lcnb
$ (icnl _no_ws_asr(n,icnl,i)) .eq. 0) THEN
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asr_rec_ws(iserv_area_loc(icnl_no_ws_asr

$ (n,icnl,i))) = asr_rec_ws(iserv_area_loc
$ (icnl _no_ws_asr(n,icnl,i))) + outflow to_ds_cn
asr_rec_ws_cnty(icounty_ |l oc_indx(icnl_no_ws_asr
$ (n,icnl,i))) = asr_rec_ws_cnty(icounty_|oc_indx
$ (icnl _no_ws_asr (n,icnl,i))) + outflow to_ds_cn
ELSE
asr_rec_vol _weca(lcnb(icnl _no_ws_asr(n,icnl,i)))
$ = asr_rec_vol _wca(l cnb(icnl _no_ws_asr(n,icnl,i))
$ ) + outflow to_ds_cn
ENDI F
ICNL_DNS = icnl _no_ws_asr(n,icnl,i)
40 | CNL_DNS = iup_canal _ws(| CNL_DNS)
IF (ICNL_DNS .LE. NCH) THEN
dqu(! CNL_DNS) = dqu(! CNL_DNS) -
$ outflow to_ds_cnl/1.9835
dqu(l CNL_DNS) = AMAX1(dqu(| CNL_DNS), 0. 0)
G0 TO 40
ENDI F
END DO
ENDI F
END DO
ENDI F
END DO

use asr wells in proposed Central Eastern PBC Reservoir
to nmeet western LWDD needs

IF (nasr_to cnl(iel) .gt. 0) THEN
DOi = 1,nasr_to_cnl(iel)
vol _in = (wsndel+wsnde2+wsnde3+wsndes+wsndese) * 1.9835
(asrnum(l,iel,i,2),2,vol _in,bal _vol, 1,
$ tot_cnl_dmd_asr)
IF (nint(vol _in) .gt. 0) THEN
ratio_del _to need = (vol _in - bal _vol) / vol __in

call asr

ELSE

ratio _del to need = 0.0

ENDI F
qu(iel)

qu(ie2)
qu(ie3)
qu(i es)
qu(i ese)
wsndel
wsnde2
wsnde3

wsndes
wsndese

qu(iel) + ratio_del _to need * wsndel * 86400.

qu(ie2) + ratio_del _to need * wsnde2 * 86400.

qu(ie3) + ratio_del _to _need * wsnde3 * 86400.

qu(ies) + ratio_del _to need * wsndes * 86400.

qu(iese) + ratio_del _to_need * wsndese * 86400.

(1.
(1.
(1.
(1.

0- ratio_del _to _need) * wsndel
O0- ratio_del _to _need) * wsnde2
0- ratio_del _to_need) * wsnde3
0- ratio_del _to_need) * wsndes

(1. O- ratio_del _to_need) * wsndese

if (i .eq.
vol _rec_fromcpbasr = vol _rec_from cpbasr
$ + (vol _in - bal _vol)/1.9835

1) then



OO0 00

el se
vol _rec_fromacmasr = vol _rec_from acnasr

$ + (vol _in - bal _vol)/1.9835

endi f

asr_rec_ws(iserv_area loc(iel)) = asr_rec_ws(iserv_area_|oc
$ (iel)) + (vol _in - bal_vol)/1.9835

asr_rec_ws_cnty(icounty loc_indx(iel)) = asr_rec_ws_cnty
$ (icounty_loc_indx(iel)) + (vol_in - bal_vol)/1.9835

END DO
ENDI F

use asr wells near C-51 and HI LLSBORO canals to hel p neet
needs in LWDD

IF (nasr_to _cnl (ic51) .gt. 0) THEN
DOi = 1,nasr_to_cnl (ichl)
vol _in = (wsndel + wsnde2 + wsnde3)*1.9835
call asr (asrnun(l,ich1,i,2),2,vol _in,bal _vol, 1
$ tot _cnl _dnd_asr)
IF (nint(vol _in) .gt. 0) THEN
ratio_del _to_need = (vol _in - bal_vol) / vol _in

ELSE
ratio_del to need = 0.0
ENDI F
qu(iel) = qu(iel) + ratio_del _to need * wsndel * 86400.

qu(ie2) = qu(ie2) + ratio_del _to _need * wsnde2 * 86400.

qu(ie3) = qu(ie3) + ratio_del _to need * wsnde3 * 86400.
wsndel = (1.0- ratio_del _to_need) * wsndel
wsnde2 = (1.0- ratio_del _to_need) * wsnde2
wsnde3 = (1.0- ratio_del _to need) * wsnde3

vol _rec_fromchlasr = vol _rec_fromcblasr + (vol _in -
$ bal _vol )/ 1.9835
asr_rec_ws(iserv_area_ loc(iel)) = asr_rec_ws(iserv_area_loc

$ (iel)) + (vol_in - bal_vol)/1.9835
asr_rec_ws_cnty(icounty loc_indx(iel)) = asr_rec_ws_cnty
$ (icounty_loc_indx(iel)) + (vol_in - bal_vol)/1.9835
END DO
ENDI F
IF (nasr_to cnl(lhl) .gt. 0) THEN
DOi = 1,nasr_to_cnl (lhl)

IF (nres_src_to_asr(asrnum(1,lhl,i,2)) .eq. 0) THEN

vol _in = (wsndes + wsndese) * 1.9835
call asr (asrnun(1,lhl,i,2),2,vol _in,bal _vol, 1,
$ tot _cnl _dnd_asr)
IF (nint(vol _in) .gt. 0) THEN
ratio_del _to_need = (vol _in - bal_vol) / vol _in
ELSE
ratio_del to need = 0.0
ENDI F
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qu(ies) = qu(ies) + ratio_del _to need * wsndes * 86400.

qu(iese) = qu(iese) + ratio_del _to_need * wsndese *

86400.
wsndes = (1.0- ratio_del _to _need) * wsndes
wsndese = (1.0- ratio_del _to _need) * wsndese
vol _rec_from hl sbasr = vol _rec_from hlsbasr + (vol _in-
bal _vol )/ 1.9835
asr_rec_ws(iserv_area_loc(lhl)) = asr_rec_ws
(iserv_area_loc(lhl)) + (vol _in - bal _vol)/1.9835
asr_rec_ws_cnty(icounty loc_indx(lhl)) = asr_rec_ws_cnty
(icounty_loc_indx(lhl)) + (vol_in - bal_vol)/1.9835
ENDI F
END DO
ENDI F
recovery to WCAs for delivery to LEC

DO n = nch,1,-1
IF (nasr_to cnl(n) .gt. 0 .and. (lcnb(n) .ne. 0 .and. |cnb(n)

.le.6)) THEN
nasrc = 0
DOicnl = 1,nasr_to_cnl(n)

IF (nres_src_to_asr(asrnum(1l,n,icnl,2)) .eq. 0) THEN

nasrc = nasrc + 1
IF (nasrc .gt. 1) THEN

GO TO 50

ENDI F

vol in =0.0

DOi = 1,no_ds_cnl _ws_asr(n,icnl)
vol _in = vol _in + dqu(icnl_no_ws_asr(n,icnl,i))
*1.9835

END DO

call asr (asrnun(l,n,icnl,2), 2,vol _in,bal _vol,O0,
tot_cnl _dnd_asr)
IF (nint(vol __in) .gt. 0) THEN

ratio_del _to need = (vol _in - bal _vol)/vol _in

ELSE
ratio_del to need = 0.0
ENDI F
DOj = 1,no_ds_cnl _ws_asr(n,icnl)

qu(icnl _no_ws_asr(n,icnl,j)) =ratio_del _to need *

dqu(icnl _no_ws_asr(n,icnl,j))*86400. + qu
(icnl _no_ws_asr(n,icnl,j))
upstream.inflow(icnl _no_ws_asr(n,icnl,j)) =
upstream.inflowicnl _no_ws_asr(n,icnl,j)) +
rati o_del _to_need*dqu(icnl_no ws _asr(n,icnl,j))
*86400.

END DO

vol in = bal _vo

DOi = 1,no_ds_cnl_ws_asr(n,icnl)
outflow to ds cnl = ratio_del _to need * dqu

(icnl _no_ws_asr (n,icnl,i))
dqu(icnl _no_ws_asr(n,icnl,i)) = (1.0



-ratio_del _to _need) * dqu(icnl_no_ws_asr(n,icnl,i))
asr_rec_vol _wca(lcnb(icnl _no_ws_asr(n,icnl,i))) =
asr_rec_vol _wca(lcnb(icnl _no_ws_asr(n,icnl,i))) +
outflow to ds_cnl
ICNL_DNS = icnl _no_ws_asr(n,icnl,i)
I CNL_DNS = iup_canal _ws(| CNL_DNS)
IF (ICNL_DNS .LE. NCH) THEN

dqu(I CNL_DNS) = dqu(l CNL_DNS) -

outflow to_ds_cnl/1.9835

dqu(1 CNL_DNS) = AMAX1(dqu(| CNL_DNS), 0. 0)

GO TO 60
ENDI F

END DO

ENDI F
END DO
ENDI F
END DO
RETURN
END



avail _res_stor_adjust.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: avail _res_stor_adjust.F,v 1.7 2005/06/10 13:29:00 wwi lcox Exp $
$Sour ce: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/avail _res_stor_adjust.F,v $
$Nane: rel-5-5 %

THI' S SUBROUTI NE COMPUTES ADJUSTMENT | N AVAI LABLE STORAGE | N RESERVAO RS
THAT ARE NOT SEPARATE ENTI TIES WTH N GRI D NETWORK. THE ADJUSTMENT 1S
DUE TO THE DI FFERENCE BETWEEN THE ACTUAL AREA OF RESERVO R AND AREA OF
THE GRI D CELLS CONTAI Nl NG RESERVO R
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SUBROUTI NE avail _res_stor_adjust (dpthgw for_rain, sunrain_unadj,
& sunrain, rain, stage res, depth_|evee spg max_fromgw, volwr,
& node, i a)

I NCLUDE ' wrm par . i nc'
| NCLUDE ' abc.inc'

I NCLUDE ' stat.inc'

I NCLUDE 'stas.inc'

I NCLUDE ' resadj.inc'

DI MENSI ON adj ust _for_avail _stor(max_ncel |l s),
& depth_| evee _spg_max_from gw max_ncel | s),
& dpt hgw _for_rai n(max_ncel I s),
& prev_adjust_for_avail _stor(max_ncells), rain(max_ncells),
& stage res(max_ncells,max_n_res_in_cell), sunrain(mx_ncells),
& sunrai n_unadj (max_ncel |l s), total afact(max_ncells),
& volwtr(max_n_res)

O o o TR s M - S o I

total afact(node) = 0.0
DO k = 1, noresincel | (node)



ia = ires_index_in_cell(node, k)
| F (sfactor(ia) .GE. sfactmin .or. ires_small_sim

& (ia) .eq. "NO') THEN
total _afact(node) = total _afact(node) +
& sfactor(ia)
ENDI F
ENDDO

| F (lutyp(node).ne.0) THEN
dpt hgw_for _rai n(node)=(el | s(node) - h( node) ) *s(node)
| F (pond(node). gt.dpthgw for_rain(node)) THEN
head=pond( node) - dpt hgw _f or _rai n(node) +el | s( node)
ELSE
head=( pond( node) - dpt hgw_f or _r ai n(node) )/ s(node) +el | s(node)
END | F

accunul ate rainfall and ET for ecah cell for estinating stages
i n above ground reservoirs

| F (head. gt.ells(node).or.head _cell beg(node).gt.ells(node))
& THEN
sunr ai n_unadj (node) =sunt ai n_unadj ( node) +r ai n( node)
sunr ai n( node) =sunr ai n( node) +amax1(rai n( node) -
& dpt hgw_for_rai n(node)*12.,0.0)
END | F

conpute adjustrment in available storage in reservoirs due to
di fference between actual area of reservoir and area of grid cells
cont ai ni ng reservoir

DO ir = 1, noresincell (node)
IF (ia .eq. ires_index_in_cell(node,ir)) THEN
| F (dayl) THEN
st age_res(node,ir)=head_cell _beg(node)
END | F
| F (head. | e.ells(node).and. head cel | _beg(node)
& .le.ells(node)) THEN
afact=1.0
ELSE
af act =t ot al _af act (node)
END | F
I F (afact.le.1.0) THEN
sgn=1
ELSE
sgn=-1
END | F
daily_adjust_for_ovlf=daily _chg dpth_ovl _vol (node)
dai |l y_adjust _for_nax_vol (node) =(dai |l y_et (node) -

& amax1(rai n(node)/12. -dpt hgw_for_rai n(node), 0.0) +
& dai ly_seep_l oss_res(node)-chg_dept h_I evee_spg(node))*
& ((1.0-afact)/afact)-daily outf fromres to _cell max(node)
& /afact-daily_adjust _for_ovlf/afact
| F (head. gt.ells(node).or.head cell beg(node)
& .gt.ells(node)) THEN
| F (sgn*prev_adjust_for_area(node).lt.-0.000001) THEN
adj ust_for_avail _stor(node)=
& dai | y_adj ust _for_nmax_vol (node) +
& prev_adj ust _for_area(node)



adjust_for_avail _storl=adjust _for_avail _stor(node)
ELSE
| F (sgn*prev_adjust_for_avail _stor(node).lt.-0.00001)
THEN
adj ust_for_avail _stor(node)=
dai | y_adjust _for_nax_vol (node) +
prev_adjust _for_avail _stor(node)
ELSE
adj ust_for_avail _stor(node)=
dai | y_adj ust _for_max_vol (node)
END | F
adjust_for_avail _storl=adjust for_avail _stor(node)
END | F
ELSE
adjust_for_avail _stor(node)=0.0
adjust_for_avail _storl=adjust _for_avail _stor(node)
END | F
prev_adj ust _for_avail _stor(node)=adjust_for_avail _storl
adj ust _for_avail _storl=sgn*anmaxl1l(sgn*
adjust_for_avail _stor1,0.0)
| F (head. gt.ells(node).or.head cell beg(node)
.gt.ells(node)) THEN
add_gw st or =dept h_I evee_spg_nax_from gw( node) *( 1. O-
sfactor(ia))*gdar/86400.
ELSE
add_gw stor=0.0
END | F
volwtr(ia)=volwtr(ia)+adjust_for_avail _storl*sfactor(ia)*
gdar/ 86400. +add_gw_st or
END | F
END DO

END | F
vol wtr (ia)=amax1(volwr(ia),0.0)

RETURN
END



DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: bpts.F,v 1.7 2003/07/03 20:07: 18 rnovoa Exp $
$Source: /vol/hsnR/cvsroot/ nodel s/ WWRK/ src/ bpts. F,v $
$Nane: rel-5-5 %

i nputs: iday, nonth, stage, rvoir
out puts: nzone, stgref
- OR -

i nputs: iday, nonth, rvoir, neone
out puts: stgref, iregjul (res, zone, brkpt)

C--5----0----5----0----5-22-0----5---20----5-2--0----5----0----5----0-2

SUBROUTI NE bpts (iday, nonth, stage, rvoir, neone, nezopt, stgref)

| NCLUDE ' wrm par . i nc'

| NCLUDE ' oper sched. i nc'

I NCLUDE ' | akweca. i nc

| NTEGER nund(12), rvoir

REAL refstg(20), x(20), y(20)

DATA nund /31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31/
C--5----0----5----0---=5-22-0----5---20----5-2--0----5----0----5----0-2

C if (npd(year,4).eq.0.0) nund(2) = 29
C note: variable "year" has to be in a comon bl ock



xval = julian(nonth,iday, nund)
i f(nmezopt.eq.0) then

C deternmine both zone location and regul ati on stage
C conpute all regulation stages in all zones for this reservoir

if (stor_area_name(rvoir) .eq. 'LOK ') then
max_no_fc_zones = n_fc_zones
el se
max_no_fc_zones = nzone(rvoir)
endi f
do 20 i = 1, max_no_fc_zones
n=nbrkpt (rvoir,i)
do 10 j = 1,n
X(j) =iregjul( rvoir,i,j )
y(j) = regstg( rvoir,i,j )
10 conti nue
refstg(i) = ainterp(xval,x,y,n, 0.,0.,1)
20 conti nue
c determ ne which zone stage falls into
do 30 i =1, max_no_fc_zones
if (refstg(i).gt.stage) goto 30
neone =
goto 50
30 conti nue
nzone = max_no_fc_zones + 1
el se

c deternine regul ation stage only
n=nbr kpt (rvoi r, nzone)

do 40 j = 1,n
X(j) =iregjul( rvoir,nzone,j )
(ofo i f((rmod(year,4).eq.0.0).and. (nmonth.gt.2) ) x(j) = x(j) +1
y(j) = regstg( rvoir,neone,j )
40 conti nue
ref stg(nzone) = ainterp(xval,x,y,n, 0.,0.,1)
endi f
c
50 if (nmezone. gt.nzone(rvoir))then
stgref=0.0
el se
stgref = refstg(nzone)
endi f
return

end



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: budg.inc,v 1.3 2003/07/03 20: 07: 55 rnovoa Exp $

$Source: /vol/hsn2/cvsroot/ nodel s/ WWRK/ src/ budg.inc,v $
$Name: rel-5-5 %

common /BUDG RFM max_ncel | s), WELLS( max_ncel | s),
&HWOL(max_ncel I s, 2), HWOL_dai | y(max_ncel | s, 2),
&OVLFLO dai | y(nmax_ncel | s, 2)

@



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: cl.inc,v 1.3 2003/07/03 20:07:55 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/cl.inc,v $
$Nanme: rel-5-5 %

conmon / C1/
& max_stage_reuse(max_n_reuse_plnts, max_n_cells_reuse), fl ow_s155,
&cout _to c51 frml 8bprs,rl8runoff to bptres,outflow to | 8s,
& mn_stg for outf s12(4,12),s333 ws,ftargsl2(3,4,12),
&outf _fromclires, upstream.infl ow( max_ncnl s),
& rac_struc_cap(max_ncnl s, max_nostr_cnl, 12),
&L FRACBFLR( max_n_eaa_condt), opt _nrp_to_enp, opt _wcal_ prop,
&opt | 8 prop, opt _ft_input, opt_st_input, BFLOW S352,
& rac_bkflw wpb via |18 bel flr,bflo via |8

LOE CAL LFRACBFLR, opt _nrp_to_enp, opt _wcal_ prop, opt | 8 prop
$opt _ft_input, opt_st_i nput
DOUBLE PRECI SION rl 8runoff _to_bptres



DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT | N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

SCCS I D: %\ %3% SFWVD Pl anni ng Depart nent

CVS Keywor ds

$Aut hor: rnovoa $

$ld: c2.inc,v 1.2 2003/07/03 20:07:56 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWRK/ src/c2.inc,v $
$Nanme: rel-5-5 %

comon / C2/
&eart h_pl ug_opt, resnanme_reuse(nax_n_reuse_plnts, max_n_res_reuse),
&LVNAME(max_no_I vsp), FLNM max_n_struc_flw), CNM max_ncnl s),
&PLTNM max_n_gage_| oc_out p, max_n_cel | _| oc_gage), B, DATADI R, TYPERUN
&EAACONV, LCALCPT(max_n_str_node_dep), | and_use_type(nmax_n_l u_type),
& ype flow across_ttrail, sintaes, sinsl es,type_target, wa3aenv,
&wca2aenv, wcalenv, wcai d( max_n_wcas), wca_i nport _vari ati on,
&nnr ct wca3a, nesr senv, nwpar kenv, eaa_conv_opt _s8, type_s355,
&eaa_conv_opt _s7, hl yenv, rot enenv, bcnpenv, ws_need_I| 31nc_ori g, | 31nc,
&l oxenv, ssm env, fl ow to_wca_prior, regso_opt, sl0env, sllenv,
&iaca_inport_mn,res_out _strname(nmax_n_res, max_nostr_res),
&borient (nax_ncel I s, 5),res_out _type(max_n_res, nax_nostr_res),
& 1 oor _grid_cell _opt, holy oper,ws _to_holy opt,
&gage_name(max_n_wcas, 9, 3), demand_| evel _opt, di vers_excess_to_res,
&opt _for_hill _bypass, opt_for_hill _bypass_runoff, holy outfl ow opt,
&ws_status_cnl (max_ncnl s), runoff _to_hol eyl and, hol ey_out _fl ow_punp,
&hol ey _m n_| evel opt, opt_reg rel eases_to_| ec, runnode,
&opt _flow to ts, make _up water _opt,main_pres_|level fl prot _ts,
&use_enp_ws_to_l ec, s343sparrow_opt, es_dmd_acc_freq,
& ok_reg_to_wca_node, wca_nane(max_n_wcas), s344sparrow_opt,
&back _sp _punp_s9 opt, makeup_wat er _restr, s332sparrow_opt,wa3zone,
&opt _ws _to roten_frmlok,opt _outflow fromres to wca,
&opt _multi_seas for_reg weca, opt _fc_canal (max_ncnl s),
&sta34_outf_flex_eaar_opt,
&opt _for_reg rel _to_res(nmax_n_eaa_condt, nax_n_reg_rel _basin)

CHARACTER res_out _strname*6, borient*1,res_out _type*6,| oxenv*s
$ ,earth_plug_opt*3, resnane_reuse*6, LVNAVE*5, FLNMF 6, CNMF 5, PLTNM 6
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B* 300, DATADI R* 200, TYPERUN* 7, EAACONV* 7, LCALCPT*5, | and_use_t ype*7
type flow across_ttrail*7,sincaes*3,sinsles*3,type target*5
wca2aenv*5, wecalenv*5, weai d*5, wea_i nport _vari ati on*5

nnr ct wca3a* 5, nesrsenv*5, nwpar kenv*5, eaa_conv_opt _s8*4
wca3aenv*5,type _s355*4, eaa_conv_opt _s7*4, hl yenv*5, rot enenv*5
bcnpenv*5, ssm env*5, fl ow to _wca_prior*3,regso_opt*7,s10env*5
sllenv*5,wca_inport_mn*5,floor_grid cell opt*5, holy oper*5
ws_to_holy_opt*6, gage_nane*6, demand_| evel _opt*4

di vers_excess_to_res*5,opt_for_hill_bypass*5, wca_nane*5

opt _for_hill _bypass runoff*5, holy outflow opt*4,ws_status_cnl *5
runof f _to_hol eyl and*7, hol ey_out _fl ow punp*5

holey min_|evel _opt*3,o0opt _reg rel eases_to | ec*5, runnode*5

opt _flow to ts*7, main_pres_level fl_prot_ts*5
use_enp_ws_to_lec*5,es_dmd_acc_freq*3,l ok_reg _to_wca_node*4
make_up_wat er _opt*7, s343sparrow_opt *5, back_sp_punp_s9 opt*3

opt _for reg rel _to _res*5,s344sparrow opt*5

opt_ws_to roten_frml ok*3, makeup_water _restr*5, s332sparrow _opt*5
wca3zone*1l, opt _outflow fromres_to_wca*4, opt_fc_canal *6
opt_multi_seas_for_reg_wca*3,sta34 _outf _flex eaar_opt*3



DI SCLAI MER

C

C

C

C

C ANY | NFORVATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

C RECElI VED FROM THE SCUTH FLORI DA WATER MANAGEMENT DI STRI CT (" DI STRI CT")
C I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST |'S PROVIDED "AS I'S" W THOUT
C WARRANTY COF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
C AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED

C WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE.

C THE DI STRI CT DCES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS

C REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

C PROVIDED TO YOQU BY THE DI STRICT I N TERMS OF CORRECTNESS, ACCURACY

C RELI ABI LI TY, TIMELINESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE

C RESULTS AND PERFORVANCE OF ANY | NFORMATI ON OBTAI NED FROM THE DI STRI CT

C IS ENTI RELY ASSUMED BY THE RECI PI ENT.

C

C

C

C

C

C

C

C

C

C

CVS Keywor ds

$Aut hor: wwil cox $

$ld: cal oos.F,v 1.13 2005/ 06/ 10 13:29:00 wwi | cox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WAWRK/ src/cal oos.F,v $
$Name: rel-5-5 %

C This subroutine determines the interaction (inflows/outflows)

C between Lake Okeechobee, Cal oosahat chee basin, and Cal oosahat chee

C estuary.
(0
C definition of terms: (all units in ac-ft/day)

C input:

C c43dnd = c43 basin demand (adjusted for s235 inflow)

C c43ro = c43 basin runoff (adjusted for s235 inflow)

C note: s235 = 0.0, | F stage | ok < 13.0 ngvd

C = 0.84 * s4 basin runoff, ot herw se

C caednd = cal oosahat chee estuari ne demand

C chcaest = fraction of C43 estuarine demand to be net

C (based on ssm for now)

C chc43 = fraction of c43 basin demand to be net

C as calculated in the supply-si de nanagenent

C subrouti ne

C st gl ok = | ake okeechobee stage

C

C output:

C bsnsto = portion of c43 basin runoff that has to stay as
C storage in the basin since outlet capacities

C are al ready exceeded

C unnet dnd = portion of c43 basin demand that cannot be net
C by LOK

C

C eal c43ro = ¢43 basin runoff used to nmeet estuarine demand
C eal | okl = di scharge from LOK used to neet estuarine denmand
C rmn_| ok stg del _est = mninmum LOK stage all owed to neet

C estuari ne demand



C al c43 = ¢c43 basin allocation

C c43 basin demand nmultiplied by the cutback chc43
C efl c43 = c43 basin runoff in excess of estruarine demand

C whi ch can go to LOK or the estuarine

C eal | ok2 = di scharge from LOK used to neet c43 basin denand
C eqs79 = total flow thorugh s79 (excludes regulatory fl ows)
C eqs77 = total flow thorugh s77 (excludes regulatory fl ows)
C

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

SUBROUTI NE cal oos1(iyr, inop, ida, c43dnd, c43ro, caednd, chcaest,
& cbc4d3, stglok, bsnsto, unnetdnd, dnmd_net_ by | ok, eallokl, stgref,
& rmulti_seas _pred, climthreshold est, n fc_zones, cal dmdro, jday,
& dmd_orig,ro_orig)

(0
C This subroutine determines the interaction (inflows/outflows)

C between Lake Okeechobee, Cal oosahat chee basi n, and Cal oosahat chee

C estuary on a daily basis. This requires daily tine series of basin

C demand/runoff and a daily time series of estuarine denmands.
(0

| NCLUDE ' wrm par . i nc'

| NCLUDE ' stat.inc'

| NCLUDE ' ccal 0os. i nc'

I NCLUDE ' oper sched. i nc

DI MENSI ON climthreshold est(2), rnmulti_seas_pred(12),
&cal dmrmdr o( 2, 366)

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
Cinitialize allocations and esti mated deliveries

alcae = 0.0
eal c43ro = 0.0
eall okl = 0.0
c43est_net_by lok = 0.0
alc43 = 0.0

eflc43 = 0.0

eallok2 = 0.0
c43dnd_net _by_| okres

I
o
o

dmd_net_by lok = 0.0
unmetdnmd = 0.0
excess_ro_to_est = 0.0
excess ro_ to lok = 0.0
excess ro_to sto = 0.0

c43ro0 = c43ro

CALL bpts(IDA, I MO stgl ok, 1, nzone, 0, stgref _est)

CALL bpts(ida,inp,10.0,1,n _fc_zones+6, 1
$rmin_| ok_stg_del _est_nornf)

c cal cul ate cal oosahat chee estuary all ocation

al cae = chcaest *caednd



OO0 000

al cae0 = al cae
IF (alcae .eq. 0.0) goto 10
estimate portion of allocation to be met by c43 basin runoff
eal c43ro = am nl( al cae, c43ro)
| F (eal c43ro .eq. alcae) THEN
c43ro = c43ro - ealc43ro

al cae 0.0

ELSE
al cae = alcae - c43ro
c43ro = 0.0

ENDI F

update estimated structure flow
eqs79 = eqs79 + ealc43ro
s79cap = s79cap - eal c43ro
estimate portion of allocation to be net by Lake Ckeechobee
assunption: LOK is always capable to neet remaining estuarine denmand
IF ((stglok .gt. rmn_|lok stg del _est .and. iclimate opt .eq. 0)
$.or. (stglok .gt. rmin_lok_stg del _est .and. ((rmulti_seas_pred
$(imo) .gt. climthreshold_est(1l) .and. stglok .ge.
$rm n_l ok_stg_del _est_nornf .and. nzone .ge. nrzone_pul s_top).or.
$(rmulti_seas_pred(inmo) .gt. climthreshold_est(2) .and. stglok
$.1t. rmn_|lok_stg_del __est_nornf) .or. (neone .It. neone_pul s_top
$.and. no_puls_zones.gt.0) .or. (nezone .le. n_fc_zones . and.
$no_pul s_zones. eq.0)))) THEN

eal | okl = al cae
eal |l okresl = 0.0
ELSE
eal okl = 0.0
IF (lok _split_option .eq. 1.and. stagelo res .ge. 2.0) THEN
eal | okresl = al cae
ELSE
eal |l okresl = 0.0
ENDI F
ENDI F
update estimated structure flows
eqs77 = eqs77 + eall okl + eallokresl
s77cap = s77cap - eallokl - eallokresl
eqs79 = eqs79 + eall okl + eall okresl
s79cap = s79cap - eallokl - eallokresl
c43est_net_by lok = eall okl + eall okresl

excess C-43 BASIN runof f accounting

det erm ne where excess runoff fromc43 basin will go after
estuary's allocations have been mnet
10 I'F (c43ro .ne. 0.0) THEN
efl c43 = c43ro
CALL bpts(ida,inp,10.0,1,n fc_zones + 9,1, stg backflw cal)
IF (stglok .gt. stg_backflw cal) THEN
LK stage too high, release to tide
excess ro_to _est = eflc43
eqs79 = eqs79 + eflc43
s79cap = s79cap - eflc43
IF (s79cap .1t. 0.0) THEN
capacity of s79 exceeded, portion of excess runoff stays in C-43 basin



OO0 000

OO0 000

put back fl ows
s79cap = s79cap + eflc43
excess_ro_to_est = s79cap
eqs79 = eqs79 - eflc43
new s79 fl ow
eqs79 = s79cap0
or eqgs79 = eqs79 + s79cap
basin storage is excess runoff m nus renmaining capacity of s79
bsnsto = efl c43 - s79cap
excess_ro_to_sto = bsnsto
remai ni ng capacity of s79 is zero
s79cap = 0.0
ENDI F
ELSE
LK stage is | ow enough, backflow to LOK possible
m ght be limted by operational constraints, e.g.
may not be possi bl e when | ake stage is higher
than tailwater of S77
assunption: maxi mum backflow is equal to design Q
excess_ro_to | ok = eflc43
eqs77 = eqs77 - eflc43
s77cap = s77cap - eflc43
eeflc43 = 0.0
IF (s77cap .1t. 0.) THEN
capacity of s77 exceeded, portion of excess runoff goes to tide
put back fl ows
s77cap = s77cap + eflc43
excess_ro_to_l ok = s77cap
eqs77 = eqs77 + eflc43
new s77 fl ow
eqs77 = -1.0*s77cap0
remai nder of excess runoff can go to tide
eefl c43 = efl c43 - s77cap
excess ro_to _est = eeflc43
remai ni ng capacity of s77 is zero
s77cap = 0.0
ENDI F
rel ease rest of flowto tide, |F permssible
eqs79 = eqs79 + eeflc43
s79cap = s79cap - eeflc43
IF (s79cap .I1t. 0.0) THEN
s79cap = s79cap + eeflc43
excess_ro_to_est = s79cap
eqs79 = eqs79 - eeflc43
eqs79 = s79cap0
or eqgs79 = eqs79 + s79cap
bsnsto = eeflc43 - s79cap
excess_ro_to_sto = bsnsto
s79cap = 0.0
ENDI F
ENDI F
ENDI F

C- 43 BASI N demand accounti ng

cal cul ate c43 basin allocation



al c43 chc43*c43dnd
IF (alc43 .eq. 0.0) goto 20
c entire allocation is to be met by Lake Ckeechobee,
eal | ok2 al c43
c update estimated structure fl ow
dnd_net _by | ok eal | ok2
eqs77 eqs77 + eall ok2
IF (lok_split_option .eq.
IF (stglok .le. stgref
c43dnd_net by | okres
ELSE
c43dnd_net by | okres
ENDI F
ELSE
c43dnd_net by | okres
ENDI F
s77cap = s77cap - eall ok2
IF (s77cap .1t. 0.0) THEN
s77cap = s77cap + eallok2
dnd_net _by | ok s77cap
eqs77 eqs77 - eall ok2

| F pernissible

1) THEN
.and. stagelo_res .ge.
eal | ok2

2.0) THEN

0.0

0.0

c

eqs77 s77cap0
eqs77 eqs77 + s77cap

c or

unmet drd eal | ok2 -
c43dnd_net by | okres
c43dnd_net by | okres

S

77cap
c43dnd_net _by | okres - unnetdnd
amaxl(c43dnd_met by | okres, 0.0)

s77cap = 0.0
ENDI F
c
¢ WRITE sunmary for today
20 WRI TE(73,30)iyr,ino,ida, caldmdro(2,jday),dmd orig

$, c43dnd, al c43, dnd_met _by_|I ok, unnmet dnd, cal dmmdro(1, jday),ro_orig,

$c43ro00, excess_ro to _est,excess ro to | ok, excess ro to_sto,al cae0,

$eal c43ro, eal | okl, eqs77, eqs79

clb ENDI F
RETURN
30 FORMAT(3i 5, 24f12. 3)
END
subroutine cal oos2(iyr,ino,ida, ndays, c43dnd, c43ro, caednd, chc43,
$st gl ok, | ok_supp_day, bfl o_cap, bfl o_frac, | ok_supp_c43est,
$c43dnd_net _by_| ok, iusel_asr_first, bsn2est_af, stgref,
$rnmul ti_seas_pred, climthreshol d_est,n_fc_zones, chcaest,
$cal dnmmdr o, j day, drmd_ori g, ro_ori g)
c
C ___________________________________________________________
¢ This subroutine determnes the interaction (inflows/outflows)
c between Lake Okeechobee, Cal oosahat chee basin, and Cal oosahat chee
c estuary on a nonthly basis. This requires daily time series of basin
¢ demand/runoff and a nonthly tine series of estuarine demand.
c
C ___________________________________________________________
i ncl ude 'wmm par.inc'
| NCLUDE ' stat.inc'
| NCLUDE ' ccal 0os. i nc'
c
i ncl ude ' opersched.inc
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DI MENSION rmul ti _seas_pred(12),climthreshold est(2),
&cal dmrmdr o( 2, 366)

definition of terns: (all units in ac-ft/day)

i nput :
c43dnmd = c43 basin demand (adjusted for s235 inflow)
c43ro = c¢43 basin runoff (adjusted for s235 inflow)
note: s235 = 0.0, | F stage | ok < 13.0 ngvd
= 0.84 * s4 basin runoff, ot herw se
caednd = cal oosahat chee estuari ne demand
cbc43 = fraction of c43 basin denand to be net
as calculated in the supply-si de nanagenent
subroutine
st gl ok = | ake okeechobee stage
out put :
eal | okl = di scharge from LOK used to neet estuarine denmand

rmn_| ok stg del _est = mninmum LOK stage all owed to neet
estuari ne demand
al c43 = c43 basin allocation;
c43 basin demand nultiplied by the cutback cbc43

efl c43 = ¢43 basin runoff in excess of estruarine demand
which can go to LOK or the estuarine

eqs79 = total flow thorugh s79 (excludes regulatory flows)

eqs77 = total flow thorugh s77 (excludes regulatory fl ows)

REAL | ok_suppO_day, | ok_supp_day, bfl o_cap, bfl o_frac
REAL | ok_supp_c43est
initialize allocations and estinmated deliveries

eal | okl = 0.0
c43est_net_by lok = 0.0
al c43 = 0.0
efl c43 = 0.0
c43dnd_net _by lok = 0.0
ro to | ok = 0.0
ro_to_estuary = 0.0
eqgs79 = 0.0
eqs77 = 0.0
caedndO = caednd
c43ro0 = c43ro

IF (ida.eqg.1l) THEN
| ok_supp0_day = | ok_supp_c43est/ ndays
ENDI F

CALL bpts(IDA, I MO stgl ok, 1, nzone, 0, st gref _est)
CALL bpts(ida,inp,10.0,1,n_fc_zones+6, 1
$ rm n_| ok_stg_del _est_nornf)

note: caednd is the estuarine demand to be net by Lake Ckeechobee
and c43 basin. It can be cutback by using the cutback fraction
fromssmor by other means but will not be subject to any cutback
in this version because the target supplenental deliveries are
preprocessed based on known runoff/demand conditions in Cal oosahat chee
basi n



c
I F (1 ok_supp_day.gt.0.) THEN
c supplementary rel ease from LOK required
IF ((stglok .gt. rmin_lok stg_del _est .and. iclimte_opt .eq.

$ 0) .or. (stglok .gt. rmn_|lok_stg_del _est .and.
$ ((rmulti_seas_pred(inp) .gt. climthreshol d_est(1l) .and.
$ stglok .ge. rmn_|lok_stg_del _est_nornf .and. nzone .ge.
$ nezone_pul s_top).or. (rrnulti_seas_pred(inmo) .gt.
$ climthreshol d_est(2) .and. stglok .It.
$ rmn_|l ok_stg_del _est_nornf) .or. (nezone .It. neone_pul s_top
$ .and. no_puls_zones.gt.0) .or. (nzone .le. n_fc_zones . and.
$ no_puls_zones.eq.0)))) THEN

eal | okl = | ok_supp_day*chcaest

eal | okresl = 0.0

ELSE

eall okl = 0.0
IF (lok_split_option .eq. 1.and. stagelo_res .ge. 2.0) THEN

eal | okresl = | ok_supp_day
ELSE
eal |l okresl = 0.0
ENDI F
ENDI F
c note: eallokl can be nade subject to cutback ==> do this in future versions
c update estimated structure flows

eqs79 = eqs79 + eall okl + eallokresl
s79cap = s79cap - eallokl - eallokresl
eqs77 = eqs77 + eall okl + eallokresl
s77cap = s77cap - eallokl - eallokresl
c43est_net_by |l ok = eall okl + eall okresl
ELSE
eal | okresl = 0.0
ENDI F

C-43 basin runoff, IF any, can backflow, IF LOK stage is | ow enough, or go to
estuary as excess basin runoff (note: This runoff nmay be considered as excess
or partial excess relative to today's estuarine demand but may all be needed
to satisfy the estuarine's total nmonthly denmand.)
IF (c43ro .gt. 0.) THEN
efl c43 = ¢c43ro
CALL bpts(ida,inp,10.0,1,n fc_zones + 9,1, stg backflw cal)
IF (stglok .gt. stg_backflw cal) THEN
c LK stage too high, release to tide
ro_to_estuary = eflc43
eqs79 = eqs79 + eflc43
s79cap = s79cap - eflc43
ELSE
c LXK stage is | ow enough, backflow to LOK possible
IF (bflo_cap .ge. bflo_frac*efl c43) THEN
c release all runoff to LOK within allowable fraction
ro to lok = bflo_frac*efl c43
eqs77 = eqs77 - ro_to_lok
s77cap = s77cap - ro_to_l ok
c s77cap = s77cap + ro_to_l ok
bflo cap = bflo_cap - ro_to | ok
c release remaining runoff to estuary, assune no c43 basin runoff stays in stora
ro to estuary = eflc43 - ro_to_ | ok

OO0 000



eqs79 = eqs79 + ro_to_estuary
s79cap = s79cap - ro_to_estuary
ELSE
rel ease portion of runoff to LOK up to bflo_cap within allowable fraction
ro to lok = am nl(bflo _frac*efl c43, bfl o_cap)
eqs77 = eqs77 - ro_to_lok
s77cap = s77cap - ro_to_ |l ok
c s77cap = s77cap + ro_to_l ok
IF (ro_to_lok .eq. bflo_cap) THEN
c backflow capacity is reduced to zero
bflo cap = 0.0
ELSE
bflo_cap = bflo_cap - ro_to_l ok
ENDI F
c release remaining runoff to estuary
ro to estuary = eflc43 - ro_to_ | ok
eqs79 = eqs79 + ro_to_estuary
s79cap = s79cap + ro_to_estuary

(@]

ENDI F
ENDI F
ENDI F
c
c I F (iusel asr_first.eq.1.and.c43dnd.gt.0.) THEN

al c43 = cbc43*c43dnd
c entire allocation to be net by Lake Ckeechobee
c43dnd_net _by | ok = al c43
c update structure flow
IF (lok_split_option .eq. 1) THEN
IF (stglok .le. stgref .and. stagelo_res .ge. 2.0) THEN
c43dnd_net _by | okres = al c43

ELSE
c43dnd_net _by | okres = 0.0
ENDI F
ELSE
c43dnd_net _by | okres = 0.0
ENDI F

eqs77 = eqs77 + c43dnd_nmet by | ok
s77cap = s77cap - c43dnd_net _by_ | ok
c ENDI F
c
¢ WRITE sunmary for today
10 WRI TE( 73, 20)i yr, i nmo,ida, cal dmdro(2,jday),dmd orig
$, c43dnmd, al c43, c43dnd_net _by_I ok, cal domdro(1, j day),ro_ori g, c43ro0
$,ro_to_lok,ro_to_estuary, stgl ok, caednd0, | ok_suppO_day
$, | ok_supp_day, bfl o_cap, eqs77, eqs79, bsn2est_af

clb ENDI F
RETURN
20 FORMAT(3i 5, 24f12. 3)
END



canal l oc.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: canalloc.inc,v 1.4 2003/07/03 20:07:56 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/canalloc.inc,v $
$Nanme: rel-5-5 %

00000000000 0000000000000 O0 (N

common /canal | oc/ xcn(max_ncnl s, max_ncnl | oc),
&cn(max_ncnl s, max_ncnll oc), i cl (max_ncnl s, max_ncnl | oc)
CG----------------_-__.
I NTEGER xcn, ycn



canl _dep_struc_capac_setup. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.
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$Aut hor: wwilcox $

$ld: canl _dep_struc_capac_setup.F, v 1.19 2005/06/10 13:29:01 wwi |l cox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WWRK/ src/ canl _dep_struc_capac_setup.F,v $
$Nane: rel-5-5 %

THI' S SUBROUTI NE DETERM NES THE AVAI LABLE CAPACI TY OF QUTLET STRUCTURES
FROM CANAL, TAKI NG | NTO ACCOUNT OPEN CLOSE CRI TERI A, AVAI LABLE VOLUME
OF WATER UPSTREAM OF STRUCTURES, AND TAI LWATER CONSTRAI NTS.
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SUBROUTI NE canl _dep_struc_capac_setup (n, indl, idncl, conv,
& crmn, iter, rain, prevqu, volwtr, tenpf_volwr, jday, tdqu_dn,
& tot flwto c9r frmnlkblt, rnlkblt to s29, rlvseep to _cnl,
& 1s334_open_flg, s334_fc, capacfl, capacws, tenpf_weircff, wsdmd,
& inmgt, hws, tws, stgdiff_canal _tw, gravity flow struc,
& flow to c9r frmcll, tot_grav_cap,canl _rf_avg, s337fc)

| NCLUDE 'wnm par.inc'
| NCLUDE abc.inc'

| NCLUDE 'cl.inc'

| NCLUDE ' c2.inc'

| NCLUDE ‘routc.inc'
| NCLUDE 'stat.inc'

| NCLUDE 'wout.inc'
| NCLUDE 'wcaot.inc'

| NCLUDE 'stas.inc'

I NCLUDE ' agdata.inc'
| NCLUDE ' 1| akwca.inc'
| NCLUDE 'et.inc'

| NCLUDE 'environ.inc'
I NCLUDE 'resadj.inc'
| NCLUDE 'wcasiminc'
| NCLUDE 'resws.inc'



| NCLUDE ' opersched.inc
| NCLUDE ' okres.inc'

| NCLUDE 'resbudg.inc'

| NCLUDE 'stornd.inc'

| NCLUDE ' dual ops.inc'

DI MENSI ON capacf | (max_n_seas, max_n_substr), capacws(nmax_n_seas),
& crm n(max_ncnl s, max_n_seas), prevqu(nmax_ncnls), rain(max_ncells),
& rlvseep_to_cnl (max_ncnl s), tdqu_dn(max_ncnl s),

& tenpf _volwtr(max_n_res), tenpf_weircff(max_n_res, nax_nostr_res),
& volwr(nmax_n_res),canl _rf_avg(max_ncnls),stg trig _on_of f(50)

DOUBLE PRECI SION crmin, hw, tw, hws, tws, rm nstg_f,
& dn_stg limrdn_stg limmax,rdn_stg |imws,
&di ff_stg frmadnstg,diff_stg frmdnstg ws,rnmnstg
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

hw=hws

t w=t ws

IF (flnm(istr(n,indl)).eq.strnane_spec(67)) THEN

tot _grav_cap=0.0

END | F

i flo=istr(n,indl)

stg_trig_fc_ops(n,indl)=hw

idiff _trigc_upstrnc = 0

DO isfc_ops = 1,nsfc_w chg_trg

IF (n.eqg.icnl_no _upstrmtrg _ops(isfc_ops).and.indl. eq.
& istruc_no_chg_trg ops(isfc_ops)) THEN
IF (istruc_no_alt _trg_ops(isfc_ops) .gt. 0) THEN
IF (nint(kflo(istruc_no_alt _trg ops(isfc_ops))).eq. 0)

& THEN
itrg_indx = 2
ELSE
itrg_indx =1
ENDI F
ELSE
itrg_ indx =1
ENDI F

I F (icanl _no_trg_ops(isfc_ops,itrg_indx) .le. nch) then
I F (node_pos _trg_ops(isfc_ops,itrg_indx) .gt. 0) THEN
I F (nodcr(icanl _no trg ops(isfc_ops,itrg_indx)).gt.1)

& THEN
canl _stg diff_frmdnstrm = fl oat (nodcr
& (icanl _no_trg_ops(isfc_ops,itrg_indx))-node_pos_trg_ops
& (isfc_ops,itrg_indx))/float(nodcr(icanl_no_trg_ops
& (isfc_ops,itrg _indx))-1)*hdc(icanl _no_trg_ops(isfc_ops,
& itrg_indx),iseas)
ELSE
canl _stg diff_frmdnstrm= 0.0
ENDI F
ELSE
canl _stg diff frmdnstrm= 0.0
ENDI F
stg_trig_fc_ops(n,indl) = chdep(icanl_no_trg_ops
& (isfc_ops,itrg indx)) + canl_stg diff_frmadnstrm

IF (icnl_no_upstrmtrg ops(isfc_ops) .ne.
& icanl _no_trg ops(isfc_ops,itrg_indx))
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idiff _trigc upstrnc = 1
ELSE
stg_trig_fc_ops(n,indl) =h(igrid_|loc_trg_ops(isfc_ops
,itrg_indx))+pond(igrid_loc_trg_ops(isfc_ops,itrg_indx))
idiff _trigc upstrnc =1
ENDI F
if (conv.eq. 1 .and. flnm(istr(n,indl)).eq.'S9A ') print *,
stg_trig_fc_ops(n,indl),itrg_indx,
istruc_no_alt_trg ops(isfc_ops),cnn(n),flnn(iflo)," LKLKLK'
,icanl _no_trg_ops(isfc_ops,itrg_indx)
,flnmistruc_no_alt _trg ops(isfc_ops))
, chdep(icanl _no_trg ops(isfc_ops,itrg_indx))
,canl _stg diff_frmdnstrm

ENDI F
ENDDO

DO 20 ns=1, nsubstr(n,indl)

&

IF (irating(n,indl, ns,ingt).eq.1) THEN
del t ah=hwt w
| F (del tah.gt.rmnhd(n,indl)) THEN

capac=di scoef (n,indl, ns,ingt)*frac_struc_cap(n,indl, nonth)*
(del tah-rm nhd(n,indl))**pw(n,indl, ns,ingt)
IF (ides_cap_limt(n,indl).eq.1l) THEN
IF (fInm(iflo).ne.'S334FC ) THEN
capac=ani nl(capac, strdcap(n,indl, ns,ingt))
ELSE
dpt hgw=(el | s(node_g3273) - h(node_g3273) ) *s(node_g3273)
| F (pond(node_g3273). gt.dpt hgw) THEN
st age_g3273=pond( node_g3273) - dpt hgwtel | s(node_g3273)
ELSE
stage_g3273=(pond(node_g3273) - dpt hgw) / s(node_g3273) +
el I s(node_g3273)
END | F
DO ncal = 1, nch
DO i =1, nstrctr(ncal)
I F (tnmpname(ncal ,i).eq.'S333 ') THEN
i struc_s333=
i ncl _s333 = nca
ENDI F
END DO
ENDDO
DO i =1, nstrctr(ica3)
I F (tnmpname(ica3,i).eq.'S333 ') istruc_s333=
END DO
| F (stage_g3273.le.stg trigger fl(incl _s333,istruc_s333
,1).0r.is334 open _flg.ne.0.or.frac_struc_cap(n,indl
,month).eq. 1. 0) THEN
capac=ani n1l(capac, strdcap(n,indl, ns,ingt))
END | F
END | F
END | F

ELSE

capac=0.0

END | F
| pump(n,indl, ns)=.fal se.
if (fInnm(iflo).eq.strnane_spec(37)) THEN

I grav(n,indl, ns)= TRUE
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romxstg(n,indl,iseas) = -901.
endi f
if (cnm(n).eq.'"C4 '.and.conv.eq.1.) print *, lgrav(n,indl, ns)
yflnm(iflo),' KKKK
if (fInm(iflo).eq.'S335 ') Igrav(n,indl, ns)=.TRUE
IF (stg trig fc_ops(n,indl).gt.rnxstg(n,indl,iseas).or.
I grav(n,indl, ns)) THEN
IF (.not.lgrav(n,indl, ns)) THEN
IF (stg_trig fc_ops(n,indl).gt.rnxstg(n,indl,iseas)
+ dpth_above_mm_cap_red(n,indl,iseas)) THEN
capacf| dc=capac
ELSE
frul tipl = 1.0/ dpth_above_mm_cap_red(n,indl,iseas)
capacfl dc=fmul ti pl *capac*
(stg_trig fc_ops(n,indl)-rnxstg(n,indl,iseas))
END | F
ELSE
capacfl dc=capac
END | F
IF (conv.eq.1) lgrav(n,indl, ns)=.true.
IF (conv.eq.1 .and. flnm(istr(n,indl)).ne.strnane_spec(37))
THEN
if (stg_trig_fc_ops(n,indl) .ge. rmmstgs(n,indl,iseas))
i count _bel fc_thres(n,indl,ns) =0
I grav(n,indl,ns)=.not.(stg trig_fc_ops(n,indl).It.
romstgs(n,indl,iseas).and.canl _rf_avg(n) .It. 3.80/14.
.and. icount_bel fc thres(n,indl, ns) .ge. 5)
if (stg_trig_fc_ops(n,indl) .It. rnamstgs(n,indl,iseas)
.and.canl _rf_avg(n) .It. 3.80/14.) icount_bel fc_thres
(n,indl,ns) = icount_bel fc thres(n,indl,ns) + 1
END | F
ELSE
capacfl dc=0.0
if (conv.eq.1.) icount_bel fc_thres(n,indl, ns) =
i count _bel fc thres(n,indl,ns) + 1
END | F
if (fInm(iflo).eq.'S177 ' .and. conv.eq.1.) print *,
stg_trig_fc_ops(n,indl),rnkstg(n,indl,iseas),
romstgs(n,indl,iseas),icount_bel _fc_thres(n,indl, ns),' S177C"'
, I grav(n,indi, ns)
if (fInm(iflo).eq.'S335 ' .and. nint(s337fc) .gt. 0) capacfldc
= m n(capacfl dc, s337fc)
if (flnmiflo).eq.'S381 '.and.conv.eq.l.) print *, capacfldc
,stg trig fc_ops(n,indl), hw,tw,' S381HMW ', lgrav(n,indl,ns)
if (conv.eq.1l.) then
if (flnm(istr(n,indl)).eq."S155 '.or. flnmiistr(n,indl))
.eq. 'S40 '.or. flnm(istr(n,indl)).eq.'S41 ') wite(445,%)
hw, tw, rnxst g(n, i ndl,iseas), rmmstgs(n,indl,iseas),
capacfl dc, chdep(n),"' C510 ',lgrav(n,indl, ns),
stg trig _fc_ops(n,indl), capac, rm nhd(n,indl), nonth,iday
endi f
IF (flnm(istr(n,indl)).eq.strname_spec(67)) tot_grav_cap=
capac+t ot _grav_cap

ELSE IF (irating(n,indl,ns,ingt).eq.2) THEN
I F (i ngvhdopt (n,indl, ns).eq.1) THEN
IF (hw le.tw) THEN



capacp=di scoef (n,indl, ns,ingt)*frac_struc_cap(n,indl,
& nont h)
ELSE
capacp=0.0
I F (conv.eq.1) |punp(n,indl,ns)=.false.
END | F
ELSE
capacp=amax1(di scoef (n,indl, ns,ingt)*frac_struc_cap(n,indl
& nont h)-gravity_fl ow struc, 0.0)
END | F
IF (idiff _trigc_upstrnc .eq. 0) THEN
trg stg hw = stg trig fc_ops(n,indl)
diff_stg frmdnstg = trg_stg_hw - chdep(n)
ELSE
trg_stg hw = hw
diff _stg frmdnstg = hw - chdep(n)
ENDI F
rdn_stg limmax = rmmstgs(n,indl,iseas)-diff_stg frmdnstg
diff_stg frmdnstg ws = hw - chdep(n)
rdn_stg Iimws = stgintke(n,indl,ns,ingt)
& - diff_stg frmadnstg_ws

[ grav(n,indl, ns)=.fal se.
DOiflwh=1,no flwh cnls
IF (n.eqg.icnl _flwth(iflwh)) THEN
I F (iup_canal _ws(idncl).ne.n) THEN
DO istruc=1,nstrctr(n)
I F (nint(tdqu_dn(idncnl _ws(n,istruc,1))).gt.0) THEN

capacp=0.0
END | F
END DO
GO TO 10
END | F
END | F
END DO
10 IF (stg trig fc_ops(n,indl).gt.rnxstg(n,indl,iseas).or
& | punp(n,indl, ns)) THEN
if (conv.eq.1l. .and. stg trig fc_ops(n,indl) .ge.
& romstgs(n,indl,iseas)) icount_bel fc_thres(n,indl, ns) =0

I F (.not.|punp(n,indl, ns)) THEN
IF (idiff _trigc_upstrnt .ne. 0) then
stg trig f vol = max(stg_trig fc_ops(n,indl), hw)

ELSE
stg_trig f_vol = stg trig fc_ops(n,indl)
ENDI F
IF (stg trig f _vol.gt.rnxstg(n,indl,iseas)
& +dpt h_above _mm_cap_red(n,indl,iseas)) THEN
capac=di scoef (n,indl,ns,ingt)*frac_struc_cap(n,indl,
& nont h)
ELSE

frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
capac=fnul tipl *di scoef (n,indl, ns,ingt)*frac_struc_cap(n
& i nd1, nonth)*(stg_trig_f_vol-rnxstg(n,indl,iseas))
END | F
capac_exc=capac
ELSE
IF (idiff _trigc_upstrnt .ne. 0) then



stg trig f vo
ELSE
stg_trig f_vol = stg trig fc_ops(n,indl)
ENDI F
I F (nint(wsdmd).gt.0) THEN
rm nst g=stgi ntke(n,indl, ns,ingt)
IF (stg trig f vol.gt.rmstgs(n,indl,iseas)
+dpt h_above_mm_cap_red(n,indl,iseas)) THEN
capac_exc=di scoef (n,indl, ns,inmgt)*frac_struc_cap(n
i nd1, nont h)
ELSE I F (stg trig f vol.gt.rmstgs(n,indl
,iseas)) THEN
frul tipl = 1.0/ dpth_above_mm_cap_red(n,indl,iseas)
capac_exc=fmul ti pl *di scoef (n,indl,ns,ingt)*
frac_struc_cap(n,indl, nonth)*(stg trig f_vol -rmmstgs
(n,indl,iseas))
ELSE
capac_exc=0.0
END | F
I F (hw. gt.rm nstg+dpth_above _m_cap_red(n,indl,iseas))
THEN
capac=di scoef (n,indl,ns,ingt)*frac_struc_cap(n,indl,
nont h)
ELSE I F (hw. gt.rminstg) THEN
frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
capac=fnul tipl *di scoef(n,indl,ns,ingt)*frac_struc_cap
(n,indl, nonth)*(hw rm nstg)
ELSE
capac=0.0
END | F
ELSE
rmnstg = rmamstgs(n,indl,iseas)
IF (stg_trig f_vol.gt.rmnstg+dpt h_above_m_cap_red
(n,indl,iseas)) THEN
capac=di scoef (n,indl,ns,ingt)*frac_struc_cap(n,indl,
nont h)
ELSE IF (stg trig f vol.gt.rmnstg) THEN
frul tipl = 1.0/ dpth_above_mm_cap_red(n,indl,iseas)
capac=fnul tipl *di scoef (n,indl, ns,ingt)*frac_struc_cap
(n,indl, month)*(stg trig f vol -rm nstQ)
ELSE
capac=0.0
END | F
capac_exc=capac
END | F

max(stg_trig fc_ops(n,indl), hw)

END | F
IF (flnm(iflo).eq.strname_spec(12)
.and. back_sp_punp_s9 opt.eq.' YES') THEN
IF (iter.eq.0) THEN
qu(n)=qu(n)+(1.00*rl vseep_to_cnl (il 33)+1. 00*
rivseep_to_cnl (il 37))*86400.
END | F
I F (conv.eq.1.) THEN
qu(il33)=qu(il33)-1.00*rlvseep_to_cnl (il 33)*86400.
qu(il37)=qu(il 37)-1.00*rl vseep_to_cnl (il 37)*86400.
END | F



END | F
if (n_gated grav_outlets fc(n) .gt. O .or. n_punp_outlets fc
(n).eq. 0 .or. nout(n) .gt. 0) then
I F (I pump(n,indl, ns)) THEN
if (imatch_struc_loc(n,indl) .ne. 0) then
rmnstg = rmn_stg_avol (n,indl)
el se
rmnstg = rmrmstgs(n,indl,iseas)
endi f
I F (nint(wsdmd).eq.0) THEN
IF (iopt_for_interdep_on_off(n,indl).eq.0) THEN
IF (trg_stg hw.gt.rmnstg
+dpt h_above_mm_cap_red(n,indl,iseas)) THEN
avvol g=di scoef (n,indl, ns,inmgt)*frac_struc_cap(n
i nd1, nont h)
ELSE IF (trg_stg hw gt.rm nstg) THEN
frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
avvol g=f rmul ti pl *di scoef (n,indl1,ns,ingt)*
frac_struc_cap(n,indl, nonth)*(trg_stg_hwrm nstg)
ELSE
avvol g=0. 0
END | F
ELSE
avvolqg = (trg_stg_hwrmnstg)*cl (n)*w dt h(n)
+ cgseep(n,rmnstg,0,0.) + tovflc(n,rmnstg
,0,0.,iter, 1) + qu(n)
avvol g = amax1(avvol q, 0. 0)/ 86400.
ENDI F
avvol g_exc=avvol g
ELSE
if (imatch_struc_loc(n,indl) .ne. 0) then
rmnstg = rmn_stg_avol (n,indl)
el se
rmnstg = rmrmstgs(n,indl,iseas)
endi f
IF (iopt_for_interdep_on_off(n,indl).eq.0) THEN
IF (trg_stg hw.gt.rmnstg
+dpt h_above_mm_cap_red(n,indl,iseas)) THEN
avvol g_exc=di scoef (n,indl,ns,inmgt)*frac_struc_cap(n
i nd1, nont h)
ELSE IF (trg_stg hw gt.rm nstg) THEN
frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
avvol g_exc=fmul ti pl *di scoef (n,indl, ns,ingt)?*
frac_struc_cap(n,indl, nonth)*(trg_stg_hwrm nstg)
ELSE
avvol g_exc=0.0
END | F
ELSE
avvol g_exc = (trg_stg hwrminstg)*cl (n)*w dth(n)
+ cgseep(n,rmnstg,0,0.) + tovflc(n,rmnstg
,0,0.,iter, 1) + qu(n)
avvol g_exc = amaxl(avvol q_exc, 0. 0)/86400.
ENDI F
| F (hw. gt.stgintke(n,indl,ns,ingt)
+dpt h_above_mm_cap_red(n,indl,iseas)) THEN
avvol g=di scoef (n,indl, ns,ingt)*frac_struc_cap(n,
i nd1, nont h)
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ELSE I F (hw. gt.stgintke(n,indl, ns,ingt)) THEN
frultipl = 1.0/ dpth_above_m_cap_red(n,indl,iseas)
avvol g=f mul ti pl *di scoef (n,indl1, ns,ingt)*

frac_struc_cap(n,indl, nont h)*( hw st gi nt ke
(n,indl,ns,ingt))

ELSE
avvol g=0. 0

END | F

END | F

capac=ani nl(avvol g, capac)

capac_exc=am nl(avvol g_exc, capac_exc)

ELSE

if (imatch_struc_loc(n,indl) .ne. 0) then
rmnstg = rmin_stg_avol (n,indl)

el se
rmnstg = rmmstgs(n,indl,iseas)

endi f

IF (iopt_for_interdep_on_off(n,indl).eq.0) THEN

IF (trg_stg_hw. gt.rninstg

+dpt h_above_mm_cap_red(n,indl,iseas)) THEN
avvol g_exc=di scoef (n,indl,ns,ingt)*frac_struc_cap(n

i nd1, nont h)

ELSE I F (trg_stg hw gt.rminstg) THEN
frul tipl = 1.0/ dpth_above_mm_cap_red(n,indl,iseas)
avvol g_exc=frmul ti pl *di scoef(n,indl, ns,ingt)*
frac_struc_cap(n,indl, nonth)*(trg_stg _hw rm nstg)

ELSE
avvol g_exc=0.0

END | F

ELSE

avvol g_exc = (trg_stg hwrmnstg)*cl (n)*w dth(n)

+ cgseep(n,rmnstg,0,0.) + tovflc(n,rmnstg

,0,0.,iter, 1) + qu(n)

avvol g_exc = anmaxl1(avvol g_exc, 0.0)/86400.

ENDI F
capac=ani nl(avvol q_exc, capac)
capac_exc=capac
END | F
endi f
IF (conv.eq.1) |punp(n,indl, ns)=.true.
I F (conv.eq.1) THEN
| pump(n,indl,ns)=.not.(stg trig_fc_ops(n,indl).It.
romstgs(n,indl,iseas).and. icount_bel fc_thres(n,indl

,ns) .gt. 5)
IF (stg trig fc_ops(n,indl) .It. rmmstgs(n,indl,iseas))
i count _bel fc thres(n,indl,ns) = icount_bel fc thres
(n,indl,ns) + 1

END | F

ELSE
I F (nint(wsdmd).gt.0) THEN

rm nst g=stgi ntke(n,indl, ns,ingt)

IF (iopt_for_interdep_on_off(n,indl).eq.0) THEN
IF (trg_stg_hw gt.rmmstgs(n,indl,iseas)
+dpt h_above_mm_cap_red(n,indl,iseas)) THEN

avvol g_exc=di scoef (n,indl,ns,ingt)*frac_struc_cap(n
i nd1, nont h)

ELSE IF (trg_stg hw gt.rmmstgs(n,indl,iseas)) THEN
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frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
avvol g_exc=fmul ti pl *di scoef(n,indl, ns,ingt)*
frac_struc_cap(n,indl, nonth)*(trg_stg_hw
- rmmstgs(n,indl,iseas))
ELSE
avvol g_exc=0.0
END | F
ELSE
rmnstg_f = rnmstgs(n,indl,iseas)
avvol g_exc = (trg_stg hwrmnstg f)*cl (n)*w dth(n)
+ cgseep(n,rmnstg f,0,0.) + tovflc(n,rmnstg f
,0,0.,iter, 1) + qu(n)
avvol g_exc = anmaxl1l(avvol g_exc, 0.0)/86400.

ENDI F
I F (hw. gt.rm nstg+dpth_above _m_cap_red(n,indl,iseas))
THEN
capac=di scoef (n,indl, ns,ingt)*frac_struc_cap(n,indl
nont h)

ELSE I F (hw. gt.rminstg) THEN
frultipl = 1.0/dpth_above_m_cap_red(n,indl,iseas)
capac=fnul tipl *di scoef(n,indl,ns,ingt)*frac_struc_cap
(n,indl, nont h)*(hwrm nstg)
ELSE
capac=0.0
END | F
avvol g_exc=(trg_stg hwrmstgs(n,indl,iseas))*cl(n)
*wi dt h(n) +cgseep(n,rdn_stg |imOo0,0.)
+tovflc(n,rdn_stg_IimO0,0.,iter,1)+qu(n)
avvol g_exc=amax1(avvol q_exc, 0. 0)/ 86400.
avvol g=(hw st gi ntke(n,indl, ns,ingt))*cl (n)*w dth(n)+
cgseep(n,rdn_stg limws, 0,0.)+tovflc(n,
rdn_stg limws, 0,0.,iter, 1)+qu(n)
avvol g=amax1(avvol q, 0. 0) / 86400.
capac=ani n1l( avvol q, capac)
capac_exc=am nl(avvol g_exc, capac)
ELSE
avvol g=0. 0
capac=0.0
capac_exc=0.0
END | F
if (conv .eq. 1.) icount_bel fc_ thres(n,indl, ns) =
icount _bel fc thres(n,indl,ns) + 1
END | F
| F (conv.eq.1l) THEN
IF (flnm(iflo).eq."NNRFP ') print *,|punp(n,indl,ns),
trg_stg hw,rmmstgs(n,indl,iseas),icount_bel fc thres(n,indl
,ns)," NNRFP
, rmstgs(n,indl,iseas), | punp(n,indl, ns), capac, capac_exc
,stg trig fc_ops(n,indl),rmnstg, rmn_stg avol (n,indl)
, qu(n)/86400.,nmonth,iday,stg trig f vol,flnn(iflo)
ENDI F
IF (fInm(iflo).eq.' COTCOR ) THEN
avvol g=avvol g-anmi n1(flow to _c9r _frmcll+
tot_flw to_c9r_frmnl kblt+rnl kblt _to_s29, avvol q)
avvol g_exc=avvol g_exc-am nl(flow to c9r frmcll+
tot_ flwto c9r frmnlkblt+rnlkblt to_s29, avvol g_exc)
capac=capac-am nl(flow to c9r frmcll+



oo 0000

& tot flwto c9r frmnlkblt+rnlkblt to s29, capac)
capac_exc=capac_exc-am nl(flow to c9r frmcll+
& tot_flw to_c9r_frmnl kblt+rnl kblt_to_s29, capac_exc)

capac=ani nl( capac, avvol q)
capac_exc=am nl(capac_exc, avvol g_exc)

END | F

IF (fInm(iflo).eq.' COTLBN ) THEN
avvol g=avvol g-anmi n1(rnl kblt_to_s29, avvol q)
avvol g_exc=avvol g_exc-am n1(rnl kblt_to_s29, avvol q_exc)
capac=capac-am nl(rnl kblt _to_s29, capac)
capac_exc=capac_exc-am nl(rnl kblt_to_s29, capac_exc)
capac=ani nl( capac, avvol q)
capac_exc=am nl(capac_exc, avvol g_exc)

END | F

IF (fInm(iflo).eq." ACVRIN ) THEN
avvol g=avvol g-am n1(di schg_bl d_acnres, avvol q)
avvol g_exc=avvol g_exc-am nl(di schg bl d_acnres, avvol q_exc)
capac=ani nl( capac, avvol q)
capac_exc=am nl(capac_exc, avvol g_exc)

END | F

IF (flnm(iflo).eq.' ACBC51') THEN
avai |l _vol _| ocf c=ani n1(avvol g_exc-qu(n)/ 86400, capac_exc)
capac=capac+qu(n)/ 86400.
capac_exc=capac_exc+qu(n)/86400.
END | F
capac=ani nl( capac, capacp)
capac_exc=am nl(capac_exc, capacp)
capacfl dc=capac
ELSE IF (irating(n,indl,ns,ingt).eq.3) THEN
I F (nint(wsdmd).gt.0) THEN
tw=crm n(idncl,iseas)+stgdiff_canal tw
ELSE
tw=rmst gs(n,indl,iseas)
END | F

IF (hw gt.tw) THEN
capac=di scoef (n,indl, ns,ingt)*frac_struc_cap(n,indl, nonth)?*
& (hwtw) **pwr (n,indl, ns,ingt)
ELSE
capac=0.0
END | F
IF (ides_cap_limt(n,indl).eq.1l) THEN
capac=ani n1l(capac, strdcap(n,indl, ns,ingt))
END | F
capacf| dc=capac
| pump(n,indl, ns)=.fal se.
IF (flnm(istr(n,indl)).eq.strname_spec(67)) tot_grav_cap=
& capac+t ot _grav_cap
END | F

PUVP DOMNSTREAM NO MORE THAN CAN BE ACCEPTED W THOUT AGGRAVATI NG
FLOOD CONDI TI ONS, | F APPLI CABLE

if (fInm(iflo).eq.'S335 '.and. conv.eq.1l.) print *,
& tdqu_dn(idncl), dqu(l 31s), dqu(l 31w), dqu(ic4), dqu(isncre)
& . WBNEED H



IF (nint(tdqu_dn(idncl)).eq.0) THEN
c
¢ check if structure is constrained by renote downstream | ocati on
c
istruc_on off =0
DO kk = 1,no_struc_sing_on_off
IF (n.eq.iups_cnl_no_on_of f(kk).and.indl. eq.
& i struc_no_on_of f(kk)) THEN
| F (node_pos_on_off(kk) .gt. 0) THEN
I F (nodcr(icnl _no_on_off(kk)).gt.1) THEN
canl _stg diff _frmdnstrm = fl oat (nodcr
(icnl _no_on_of f(kk))-node_pos_on_of f (kk))
/f1 oat (nodcr (icnl_no_on_of f(kk))-1)
*hdc(icnl _no_on_of f (kk), i seas)
ELSE
canl _stg diff frmdnstrm= 0.0
ENDI F
stg_trig_on_off(kk) = chdep(icnl_no_on_of f(kk))
& + canl _stg diff_frmadnstrm
ELSE
stg trig on_off(kk) = h(igrid_|oc_on_off(kk))
& + pond(igrid_|oc_on_off(kk))
ENDI F
IF (stg_trig on_off(kk) .I1t. trig_stg_on_off(kk)
& -of fset _on_of f (kk)) THEN
t vol nkdn=capacf | dc
ELSEIF (stg trig on off(kk).lt.trig stg _on_off(kk))
& THEN
tvol mxdn=(1. 0/ of f set _on_of f (kk)) *capacf | dc
& *(trig_stg on off(kk)-stg trig on_off(kk))
ELSE
t vol mkdn=0.0
ENDI F
istruc_on off =1
GO TO 15
ENDI F
ENDDO

Ro Ro Ro

c structure NOT triggered by renpote downstream | ocation
c
t vol nxdn=0. 0
I F (ndsclimn,indl).gt.0) THEN
DO nc=1, ndscl i m(n, i ndl)
I F (nodcr (icnun(n,indl,nc)).gt.1) THEN
st agedi ff=f| oat (nodcr (i cnum(n, i ndl, nc))-nodepos_sd(n

& i nd1))/fl oat(nodcr (i cnum(n,indl, nc))-1)*hdc(icnum(n
& i nd1, nc),iseas)
ELSE
stagedi ff=0.0
ENDI F

t dschgdn=0. 0
IF (into(icnum(n,indl, nc),1).ge.0) THEN
itide _down=0
DO k=1, nout (i cnun(n,indl, nc))
i canal _down=i nto(i cnun(n,indl, nc), k)
I F (i canal _down. eq.0) THEN
itide_down=itide_down+1



(@]

Ro Ro Ro

Ro

Ro Ro Qo Ro

t wdph_down=get _ti de(ycnl node(i cnunm(n,indl, nc),
itide_down),jday, proj _sea |level rise)
t wdph_down=1. 025* (t wdph_down+2. 0) - 2. 0
crel ev_down=amax1(crel (i cnum(n,indl, nc), k),
t wdph_down)
ELSE
crel ev_down=crel (i cnum(n,indl, nc), k)
END | F
I F (cnlstg(n,indl, nc)-stagedi ff.gt.crelev_down) THEN
IF (into(icnunm(n,indl, nc),1).eq.0) THEN
dschgdn=strcf (i cnum(n,indl, nc), k) *gwdt h(i cnum(n,
i ndl, nc), k)*(cnlstg(n,indl, nc)-stagediff-
crel ev_down) *sqrt (cnl stg(n,indl, nc)-stagediff-
crel ev_down)
ELSE
dschgdn=strcf (i cnum(n,indl, nc), k) *gwdt h(i cnum(n,
i nd1l, nc), k)*sqgrt(cnlstg(n,indl, nc)-stagediff-
crel ev_down)
END | F
t dschgdn=t dschgdn+dschgdn* 86400.
END | F
END DO
END | F
t ot _punp=0.0
DO k=1, nstrctr(icnunm(n,indl, nc))
I F (nodcr (icnum(n,indl,nc)).gt.1) then
st agedf f =f | oat (nodcr (i cnun(n,indl, nc)) -
nodepos_su(i cnum(n,indl, nc),k))/float(nodcr(icnun(n
i ndl, nc))-1)*hdc(icnun(n,indl, nc),iseas)
ELSE
stagedff=0.0
ENDI F
stage_di f f =st agedi f f - st agedf f
dschgdn=strout (cnl stg(n,indl, nc)-stage diff,icnumn
i nd1,nc),icnun(n,indl, nc),k,O,crmn,volwtr, prevqu,rain
iter,tot_punp,jday,tenpf volwtr,tenpf_weircff, Q)
t dschgdn=t dschgdn+dschgdn* 86400.
if (conv.eq.1 .and. flnmiflo).eq."S335 ') print *,
flnm(istr(1CNUMN, I ND1, NC), K) ), DSCHGDN,
CNLSTGE N, I ND1, NC) - st age_di ff, mont h, i day
END DO
IF (icnum(n,indl,nc).lt.n) THEN
gi nf Il wdn=pr evqu(i cnun(n, i ndl, nc))
ELSE
gi nf Il wdn=qu(i cnun(n, i nd1, nc))
IF (flnm(iflo).eq."S335 '.and. 129 .gt. 130) qinflwdn
=qu(icnum(n,indl, nc) )+s334 fc*86400.
END | F
avvspovdn=- cgseep(i cnun(n, i ndl, nc), cnl stg(n,indl, nc)-
stagedi ff,0,0.)-tovfl c(i cnunm(n,indl, nc), cnlstg(n,indl, nc)
-stagediff,0,0.,iter, 2)-qinflwdn+tdschgdn+(cnl stg(n,indl
nc) - st agedi ff-chdep(i cnum(n,indl, nc)))*cl (i cnum(n,indl
nc))*w dt h(i cnum(n, i nd1, nc))
avvol cdn=anmax1(avvspovdn, 0. 0) / 86400.
t vol mxdn=t vol nxdn+avvol cdn
if (conv.eq.1l. .and. cnm(n).eq.'L29 ') print *, CGSEEP
(1 CNUM N, I ND1, NC) , CNLSTGE( N, I ND1, NC) - st agedi ff, 0, 0.)



OO0 00

OO0 00

OO0 00

$ /86400. , TOVFLC( | CNUM N, | ND1, NC) , CNLSTGE N, | ND1, NC)
$ -stagedi ff,0,0.,1TER, 2)/86400., Q NFLWDN 86400.
$ TDSCHGDN 86400. , CNLSTG( N, | ND1, NC), st agedi ff,' S334
$ , AVWWOLCDN, TVOLMXDN, CAPAC, s334_f c, capacfl dc
END DO
capac=am nl(capacfl dc, t vol nxdn)
capacfldc = capac
if (conv.eq.1l. .and. flnmiiflo).eq.'S335 ')
& print *,qu(l31lnc)/86400.,s334_fc
& , i nf 1 wdn/ 86400., qu(n)/86400.,s337fc," S335
& , capacfl dc, t vol nxdn, capac
END | F
if (istruc_on_off .eq. 0) go to 16
15 capac=am nl(capacfl dc, t vol nxdn)
if (conv.eq.1.)
& print *, flnmiflo),stg trig on off(1),trig _stg on_off(1),
& capacfl dc, tvol nxdn, "' S380R ', chdep(i dncl), hdc(i dncl
& ,iseas), hw, tw, cnn(idncl)
capacfl dc = capac
16 conti nue
END | F
I F (ipurpse(n,indl, ns).eq.l.or.ipurpse(n,indl, ns).eq.3) THEN
capacws(i ngt) =capac+capacws(i ngt)
END | F
I F (ipurpse(n,indl, ns).eq.2.or.ipurpse(n,indl, ns).eq.3) THEN
IF (irating(n,indl, ns,ingt).eq.2) THEN
capacfl (i ngt, ns) =capac_exc
ELSE
capacfl (i ngt, ns) =capacf | dc
END | F
END | F
20 CONTI NUE
RETURN

END



canl _dep_struc_param setup. F

DI SCLAI MER:

$Aut hor :
$1d:
$Sour ce:
$Nane:

OO0OO0000000000O0O0000000000O000O000

O o o TR s M - S o I

& capacfl,
& fl _trig_constrt,

ANY | NFORMATI ON,

AND | MPLI ED WARRANTI ES,

CVS Keywor ds

wwi | cox $
canl _dep_struc_param setup. F,v 1.12 2005/06/10 13:29:01 wwi | cox Exp
/vol I hsn2/ cvsr oot / nodel s/ WWM2K/ src/ canl _dep_struc_param set up. F,
rel-5-5 %

I NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,
RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
[ NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON
PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE.
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

THE ENTI RE RI SK AS TO THE

THI S SUBROUTI NE COMPUTES SETS UP THE BASI C PARAMETERS SUCH AS HEADWATER.
TAlI LMATER, DOANSTREAM CONMSTRAI NTS, VOLUVE OF DOANSTREAM WATER SUPPLY NEEDS
FOR COVPUTATI ON OF DI SCHARGE THRCOUGH STRUCTURE.

SUBROUTI NE canl _dep_struc_param setup (n, indl, idncl, capacws,
wsdmmd, ingt, |ogdisg, tdqu_dn, ndsglim nodedlim
tdmmd_orig, hws, tws, gravity flow struc, cout,
| pnps309, stgdiff_canal _tw itideout, nstideout,

& struc_nanme_neas,

& j day)

I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
| NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE
I NCLUDE

wnm par . i nc'
abc.inc’
cl.inc'
c2.inc'
routc.inc'
stat.inc'

wr out . i nc'
wcaot . i nc'
stas.inc'
agdat a.inc'
| akwca. i nc'
et.inc'
environ.inc'
resadj.inc'
wcasi minc'
resws.inc'
oper sched. i nc'



| NCLUDE ' | okres.inc

I NCLUDE ' r esbudg. i nc'
I NCLUDE ' stornd.inc'
I NCLUDE ' dual ops. i nc'

DI MENSI ON capacf | (max_n_seas, max_n_substr), capacws(nmax_n_seas),

& fl _trig_constrt(max_ncnls, max_nostr_cnl,max_n_ds cell _|im,
& ndsgl i m max_ncnl s, max_nostr_cnl),
& nodedl i m(max_ncnl s, max_nostr_cnl,max_n_ds_cell _Iin),

& tdqu_dn(max_ncnl s)
CHARACTER struc_name_neas(max_n_struc_neas)*6
LOA CAL | dishg, |ogdisg, |pnmps309

DOUBLE PRECI SI ON hws, tws
G -<5---=0--=-5-c--0-=--5---=0---=5--c20-c=-5-=--0----5---=0---=5----0-2

i flo=istr(n,indl)

IF (flnnm(iflo).ne.strname_spec(1).and.flnn(iflo)
& ne. strnanme_spec(2).and. flnn(iflo).ne.strnanme_spec(3)
& and. runnode. eq.' SIMJL"') kflo(iflo)=0.0

i dncl =i dncnl (n,indl)

C
wsdmd=0. 0
gravity flow struc=0.0
DO i =1,no_ds_cnl _ws(n,indl)
IF (flnm(iflo).ne.strname_spec(75)) THEN
wsdmmd=t dqu_dn(i dncnl _ws(n,indl,i))+wsdmd
ELSE
IF (use_enp ws to lec.eq.' TRUE ') THEN
wsdmmd=ws_need_| 31nc_ori g+wsdmd
END | F
END | F
END DO
C I F (runnode .eq. 'CALIB ) THEN
I F (cnm(n).eq.canl _nanes_spec(31)) THEN
CALL match ('S334 ', 1, 6, struc_nane_neas, nflpts, 6,
& imatch_s334)
CALL match ('S336 ', 1, 6, struc_name_neas, nflpts, 6,
& imatch_s336)
CALL match ('S338 ', 1, 6, struc_name_neas, nflpts, 6,

& imatch_s338)
IF (ifix(kflo(ifls334)).gt.0.or.tdmd_orig.gt.0.01) THEN
I F (i mtch_s334.ne.0.or.runnode. eq.' CALIB' ) THEN
wsdmd=wsdmd- kf | o(i fl s334)
END | F
| F (i match_s336. ne. 0. or.runnode. eq."' CALIB' ) THEN
wsdmd=wsdmd+kf | o(i fl s336)
END | F
I F (i match_s338. ne.0.or.runnode. eq.' CALIB' ) THEN
wsdmd=wsdmd+kf | o(i fl s338)
END | F
wsdmmd=anax1(wsdmmd, 0. 0)
END | F
END | F
C ENDI F



| F (dryseas) THEN
i seas=1

ELSE
i seas=2

END | F

| F (dayl) THEN
DO ns=1, nsubstr(n,indl)
| pump(n,indl, ns)=.fal se.
I grav(n,indl, ns)=.fal se.
END DO
END | F
i dshg=0
I F (ndsclimn,indl).gt.1) THEN
DO 10 i =1, ndsclimn,indl)
I F (chdep(icnum(n,indl,i)).ge.cnlstg(n,indl,i)) THEN
i dshg=i dshg+1

END | F
10 CONTI NUE
END | F

I F (ndsglimn,indl).gt.0) THEN
DO i =1, ndsgl i m(n, i nd1)
dept gw=(el | s(nodedlim(n,indl,i))-h(nodedlimn,indl,i)))*
& s(nodedlin(n,indl,i))
| F (pond(nodedlimn,indl,i)).gt.deptgw) THEN
dntrg_st g=pond(nodedlinm(n,indl,i))-deptgwtel | s(nodedlin(n,

& indl,i))
ELSE
dntrg_stg=(pond(nodedlin(n,indl,i))-deptgw)/s(nodedlimn,
& indl,i))+ells(nodedlin(n,indl,i))
END | F

IF (dntrg_stg.gt.fl _trig_constrt(n,indl,i)) THEN
i dshg=i dshg+1
END | F
END DO
END | F
| di shg=i dshg.gt.O0

I F (ndsclimn,indl).gt.1) THEN
IF (flnm(iflo).eq.strname_spec(13)) THEN
| ogdi sg=I di shg
ELSE
| ogdi sg=. not . I di shg
END | F
ELSE I F (ndsglinm(n,indl).gt.0) THEN
| ogdi sg=. not. | di shg
ELSE I F (flnm(iflo).eq.strnane_spec(21)
& and. .not. |pnmps309 .and. opt_| 8 prop) THEN
| ogdi sg=. fal se
ELSE
| ogdi sg=. true.
END | F

IF (irceive(n,indl).eq.1) THEN
I F (idncl.le.nch) THEN



I F (nodcr(idncl).gt.1) THEN
st gdi ff_canal _tw=fl oat (nodcr (idncl)-nodepos_sd(n,indl))/

& fl oat (nodcr (i dncl)-1)*hdc(idncl,iseas)
ELSE
stgdi ff_canal _tw=0.0
ENDI F
tw=chdep(i dncl)+stgdi ff_canal tw
END | F

IF (flnm(iflo).eq.strname_spec(37).or.flnmiflo)
& .eq.strname_spec(21)) THEN
IF (1l ok _split_option.eq.0) THEN
tw=st agel o
ELSE
t w=amax1( st agel o_res, st agel 0)
END | F
END | F
IF (icell _no_sd(n,indl) .gt. 0) THEN
IF (lutyp(icell_no_sd(n,indl)) .eq. 0) then
nsti deout = nstideout + 1
twdph=get ti de(ycnl node(n, nsti deout +i tideout), jday,

& proj _sea_level rise)
tw = 1.025*(twdph + 2.0) - 2.0
ENDI F
ENDI F

ELSE IF (irceive(n,indl).eq.2.0r.irceive(n,indl).eq.3) THEN
tw=el | s(nodrcv(n,indl, 1)) +pond(nodrcv(n,indl, 1))
END | F
tws=tw
if (nodcr(n).gt.1) then
st gdi ff _canal _hw=fl oat (nodcr (n)-nodepos_su(n,indl))/
& float(nodcr(n)-1)*hdc(n,iseas)
el se
stgdi ff_canal _hw=0.0
endi f
hws=chdep(n) +stgdi ff _canal _hw

I F (ncoeff(n,indl).eq.1) THEN
i mgt =1

ELSE
i ngt =i seas

END | F

cout=0.0

DO jj =1, ncoeff(n,indl)
capacws(jj)=0.0
DO kk=1, nsubstr(n,indl)

capacfl (jj,kk)=0.0

END DO

END DO

RETURN

END



ccal 0os. i nc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: ccaloos.inc,v 1.2 2003/07/03 20: 07:56 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WIMRK/ src/ccal cos.inc,v $
$Nanme: rel-5-5 %

OO0 O0O0O0000O00O000000 0N

common /ccal oos/ eal c43ro, al c43, efl c43, eqs79, eqs77
& , al cae0, c43r 00, caednd0, s77cap0, s79cap0, s77cap, s79cap
& , c43est _net _by | ok, eal | okres1, c43dnd_net by | okres



C DI SCLAI MER:

C

C ANY | NFORVATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

C RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRICT ("Dl STRI CT")
C IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST |S PROVIDED "AS | S" W THOUT
C WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
C AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIM TED TO THE | MPLI ED

C WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

C THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
C REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORNVATI ON

C PROVI DED TO YOU BY THE DI STRICT I N TERMS OF CORRECTNESS, ACCURACY,

C RELI ABILITY, TIMELINESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE

C RESULTS AND PERFORMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
C IS ENTI RELY ASSUVMED BY THE RECI Pl ENT.

C

C

C CVS Keywords

C S$Author: wilcox $

C $Id: chnlf.F,v 1.35 2005/ 06/10 13:29:01 wwi | cox Exp $

C $Source: /vol/ hsnR/cvsroot/ nodel s/ WMRK/ src/chnlf.F, v $

C S$Nanme: rel-5-5 %

C

C

C PURPCSE:

C TO CALCULATE DOWNSTREAM STAGE, SEEPAGE ALONG CANAL, DOWNSTREAM OUTFLOW
C AND OVERLAND | NFLOW G VEN UPSTREAM | NFLOS AND DOMNSTREAM STAGE AT THE
END

C OF THE PREVI QUS DAY. HEAD DROPS FOR THE MAJOR PRQIECT CANALS ( NAMES AND
C PERTI NENT | NFORMATI ON ARE | NPUT) | N EAST COAST SERVI CE AREAS ARE
C CALCULATED ON DAI LY BASI S.

C

C

C VAR ABLE DEFI NI TI ONS:

C W DTH W DTH OF REACH. (FT)

C CL CHANNEL LENGTH. (FT)

C NCH NUVBER OF CHANNELS.

C NODCR NUVMBER OF NODES I N THE CHANNEL

C XCN, YCN DEFI NES CHANNEL NODE PO NTS

C | NTO NUMBER OF QUTFLOANS FOR EACH REACH

C LCNB | NDI CATES WATER BASI N CANAL RUNS I N

C CREL DOANSTREAM CREST ELEVATI ON (FT)

C GADTH DOANSTREAM GATE W DTH (FT)

C NOUT NUVMBER OF QUTFLOAB FOR EACH REACH

C cout DAI LY AND MONTHLY DOWNSTREAM OUTFLOW

C CGA NF, CEA NFM DAI LY AND MONTHLY TOTAL CANAL

C SEEPAGE.

C QU, QUM DAI LY AND MONTHLY UPSTREAM | NFLO

C VI NM MONTHLY UPSTREAM AND OVERLAND | NFLO

C DSW.M MONTHLY CHANGE | N STORAGE OF CANAL

C SWL SURFACE WATER LEVEL ESTI MATI ON

C USED | N | TERATI ON PROCESS. ( FT)

C SW.AST SURFACE WATER LEVEL FROM PREVI OQUS

C | TERATI ON (FT)



SUMED FOR THE ENTI RE REACH

C ADEP - CORRECTION I N SW. FOR NEXT

C | TERATI ON. ( FT)

C DI STNC - LENGTH OF CANAL REACH AT A NODE
C VOLI N - CALCULATED | NTERFLOW W TH SURFACE
C WATER FOR THE ENTI RE REACH( FT3)
C CG NF - CALCULATED | NTERFLOW W TH

C THE GROUNDWATER AT EACH NODE

C CGSEEP - CALCULATED | NTERFLOW W TH THE GW
C

C

C

O o o TR s M - S o I

SUBROUTI NE chnl f (i dymax, rain, avol, crmn, rflsl55a, jday,
volwtr, prevqu, finstor, tinflow, outflow from3a, head offset,
total flowto ncnl, rlist_I|lvnane, stagel o _beg, stgref,
finstor_res, rnflws12, total flow s12, s12 reg_total,
s12 env_total, rnflws333, temp_volwr, tenpf_volwtr,
rloc_seep for_ws, rlocal ws to el, rlocal _ws_ to_e2,
rlocal _ ws to e3, rlocal _ws to es, rlocal _ws to_ese,
ws_to |8 via s352, convey_ canal nanes, nconvey total, pctnet,
temp_weircff, tenmpf_weircff, rloc_excess_for_ws,
ri oc_excss_to_canl _next_step, dischg_to_bay s29 frmclir,
s333 reg lec, tot_cnl _dnd_asr, tot flwto c9r frmnlkblt,
flow to cpbres frmel, flowto c9r frmc9, flowto Ibn frmcill,
rnlkblt to s29, flowto _cal frmacnebsn, dellec,
s333_reg_l ec_abve_sch, s333_reg | ec_bel _sch, total _small _afact,
ndsglim nodedlim fl _trig_constrt, struc_nane_neas, node_wd,
rmean_cnl _bot _elev, flow resistvty coef, iwippflw for_sl ope,

i wdnpflw for_slope, isuppflw for_slope, isdnpflw for_sl ope,

rf _drawdwn_dph, c304 out to _marsh, hdrop _fact, hdrop_max,
rivseep_to_cnl, s356_to_cell, s356_to_ |29,

i s334_open_flg, frac_avail _cap_s333,frac_avail _cap_s334,
wei r _name, s$333s334rg_offset, iroute_to wea3a_frm holy,
stage_g3273, HWSEEP_F L30, HDSEEP_F L30,ilv_f 130, no_of | 30spnod,
icol f 130,irowf 130,rlvseep to |30,ipos_|Iv_|130,daily_seep
seepnon, tot_avl |8 bpit_res_mlqg, flowto _c9r_frmcll, hdrop_min
add_dmdagl 8, n_gated_grav_outlets_fc,n_punp_outlets_fc,
rmax_dschg_coef, i supp_at _ups_end, out _fl ow east, out flow eastO,
iroute_acnme_fc to _stale opt,i_canal _rf_chg _ops,

frac_s319 stalew, frac_s319 stalee,iroute |8rnf _to sta opt)

Ro Ro R0 Ro Ro Ro Ro Ro Ro R0 R0 R0 RO RO R0 R0 RO RO RO RO R0 R0 RO RO RO RO Ro

| NCLUDE ' wrm par . i nc'
| NCLUDE ' abc.inc’

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE 'et.inc'

| NCLUDE 'routc.inc'

| NCLUDE 'stat.inc'

I NCLUDE ' stas.inc'

| NCLUDE ' wrout . i nc'

| NCLUDE ' wcaot . i nc'

| NCLUDE ' sinflows.inc'
| NCLUDE ' agdata. i nc

| NCLUDE ' | akwea. i nc

I NCLUDE ' si ntstgs.inc'



I NCLUDE ' asr_param i nc
I NCLUDE 'asrl.inc'

| NCLUDE ' asr2.inc'

| NCLUDE ' wcasi mi nc'

| NCLUDE ' stornd.inc'

I NCLUDE ' dual ops. i nc'

| NCLUDE ' cnl needs. i nc'
I NCLUDE ' dl ycsl ope. i nc'

DI MENSI ON avol (max_ncnls), canl _rf_avg(max_ncnls),
capacfl (max_n_seas, max_n_substr),daily_seep(max_n_l vsp_|l oc),
capacws(nmax_n_seas), cginfy(max_ncnls), cmm(max_ncnls),
cmx(max_ncnl s), couty(max_ncnls),
crel 3(max_ncnl s, max_n_weir_outf), crm n(max_ncnl s, max_n_seas),
di schg _for_slope_in(max_n_cnls_w var_slpe, 2,3), dsw y(nmax_ncnls),
et out (max_ncnl s), etoutnm(nmax_ncnls), etouty(max_ncnls),
fl trig constrt(max_ncnls, max_nostr_cnl,max_n_ds cell i,
flow resistvty coef(max_n_cnls_w var_sl pe),
hdrop_fact (max_n_cnl s_w var_sl pe), seeprmon(nmax_n_I vsp_Il oc),
hdrop_max(max_n_cnls_w var_sl pe), rmax_dschg_coef (max_ncnl s),
hdrop_m n(max_n_cnl s_w var _sl pe),
head_of f set (max_ncnl s), il gt h(max_ncnl | oc),
i sdnpflw for_sl ope(max_ncnl s, max_nostr_cnl),
i suppflw for_sl ope(max_ncnl s, max_nostr_cnl),
i wdnpflw for_slope(nmax_ncnls, max_n_weir_outf),
i wuppflw for_slope(nmax_ncnls, max_n_weir_outf),
ndsgl i mmax_ncnl s, nax_nostr_cnl ),
node_wd(max_ncnl s, max_n_wei r_outf), nodec(max_ncnll oc),
nodedl i M max_ncnl s, max_nostr_cnl, max_n_ds_cell _Iiny,
outflow from 3a(max_n_conv_cnl _wca),
outflow from3a_tenp(nmax_n_conv_cnl _wca), prevqu(max_ncnls),
quy(max_ncnl s), rain(max_ncells),
rf_drawdwn_dph(max_ncnl s, 2, max_n_seas),
rf_in_canal (max_ncnl s, 15), rfin(max_ncnls), rfinm max_ncnls),
rfiny(max_ncnls), rloc_excess for_ws(max_n_serv_area),
rioc_excss_to_canl _next_step(max_ncnls),
rlioc_seep for_ ws(max_n_serv_area), rlvseep_to_cnl(max_ncnls),
rmean_cnl _bot el ev(max_n_cnl s_w var_sl pe),
rmst gs3(max_ncnl s, max_nostr_cnl, max_n_seas),
rmxst g3(max_ncnl s, max_nostr_cnl, max_n_seas),
struc_flow f_dss(nmax_nostr_cnl),
weir_struc_f _dss(max_n_weir_outf),
adj _for_error_weir(max_n_weir_outf),
adj _for_error_struc(max_nostr_cnl),
rnflwi n(max_ncnl s, nax_n_weir_outf), tenp_volwtr(max_n_res),
tenmp_weircff(max_n_res, max_nostr_res), tenpf_volwtr(max_n_res),
tenpf _weircff(max_n_res, max_nostr_res),
tinfl ow( max_n_wcas, max_n_conv_cnl _wca), tivolwtr(mx_n_res),
total _small _afact(max_ncells), viny(max_ncnls),
volwtr(max_n_res), watio(nmax_ncnls),
n_gated grav_outlets fc(max_ncnls), n_punp outlets fc(max_ncnls),
i punp_true_e natch(max_nostr_cnl),i _canal _rf_chg ops(max_ncnls),
igrav_true_e_match(max_nostr_cnl),
di schg_for_sl ope_nmax(max_n_cnl s_w var_sl pe, 2, 3),
i supp_at _ups_end(max_ncnl s, max_nostr_cnl)

Ro Ro Ro Ro Ro R0 R0 Ro Ro R0 R0 RO RO R0 R0 RO RO RO RO R0 R0 RO RO RO RO RO RO RO RO RO RO R0 RO RO RO RO RO R0 RO RO RO RO Ro Ro Ro

DI MENSION i _str_rec_idx(max_nostr_cnl),



c & i _weir_str_idx(max_n_weir_outf)

DI MENSI ON HWSEEP_F_L30(10), HDSEEP_F_L30(10),ilv_f_130(10),
& icol _f _130(10),irow f_130(10),ipos_I|v_I30(10)

CHARACTER convey_canal _nanes(nmax_n_tot_conv_cnl _wcas) *5,
& rlist_|vname(max_no_| vsp)*5, struc_nanme_neas(max_n_struc_neas) *6
& wei r_nanme(max_ncnl s, max_n_wei r_outf)*6

LOd CAL | ogdi sg, |pnps309, Iflwh, 1334rg, |wsde

REAL nean_| and_surf _al ong_cana

DOUBLE PRECI SION fac,crnmin,sw _|and surf, hw, tw, hws, t ws
& ,stgdi ff_canal _down, fl oor, hdrop_prev, stgdi ff_canal _ups
& ,fac_headdrop, HDC I T, av_cstor, cstor_def, stgdn_sp

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

st ep=f | oat ( nst ep)

if (dayl) then

Iflwh = . FALSE
| 334rg = . FALSE
| wsdel = . FALSE

| prps309 = . FALSE
avvol dns334 = 0.0
add_s333 fc_s334 = 0.0
do n = 1,nch
head_of f set (n)=0.0
enddo
endi f

| F (iday.ne.1) GO TO 20

DO 10 n=1, nch
coutnm(n)=0.0
cgi nfm(n)=0.0
qun(n)=0.0
vi nm(n)=0.0
dsw n(n)=0.0
rfinmn)=0.0
etoutmn)=0.0
cmx( n) =-100.
cm( n) =100.

10 CONTI NUE
sum=0. 0

20 npts=0

vol _inj_to_c5lasr=0.0
vol _inj_to_hlsbasr=0.0
vol _inj_to_nnrcasr=0.0
vol _inj_to_I3lasr=0.0
rivseep_to 130 = 0.0
drai nc51w=0.0

drai nc51=0.0

drai ncl11lw=0.0



drai nhil=0.0

sl2 env_total =0.0

s1l2 reg_ total =0.0
total flow to nctnl=0.0

hly out_count =0

nndays_rai navg = nndays_rai navg + 1

F (nndays_rai navg .gt.14) nndays_rai navg =14

DO i=1,n_intcnl (i wca3a)

outflow from3a_tenmp(i)=outflow from3a(i)

END DO

' INITI ALI ZE SURFACE WATER TO CANAL | NTERACTI ON

DO node=1, max_ncel | s

ovlflo_to_canal (node)=0.0
seep_to_canal (node)=0.0
canal _evap(node)=0.0

END DO
!
c
c set up operations for canals that will be drawn down
¢ during appropriate periods
c

]
|

R R R R

R R RR R

strl=sjstr
F (ndays_prest orm drawdown. gt.0) THEN
| F (nstorm day(ndays_simsd).eq.1) THEN
DO i d=1,i drwn
| F (struc_name_drawdown(id).ne.' WER ') THEN
rmxst g(i canal _no_drawdown(id),istruc_no_drawdown(id),

i seas) =r nxst g_drawdown(i d)

romst gs(i canal _no_drawdown(i d),istruc_no_drawdown(i d),
i seas) =rmst g_dr awdown(i d)

DO j =1, NDSCLI Mi canal _no_dr awdown(i d),

i struc_no_drawdown(id))
CNLSTE i canal _no_drawdown(i d),istruc_no_drawdown(id),
j) = tw max_struc_inflw drwdwn(id,j)

END DO

ELSE

DO kk=1, nout (i canal _no_drawdown(i d))
crel (i canal _no_drawdown(i d), kk) =rnxst g_drawdown(i d)
ENDDO
END | F
END DO
ELSE
DO id=1,idrwn
| F (struc_nane_drawdown(id).ne.' WER ') THEN
rmxst g(i canal _no_drawdown(id),istruc_no_drawdown(id),
i seas) =rnxst g2(i canal _no_drawdown(i d),
i struc_no_drawdown(i d), i seas)
romst gs(i canal _no_drawdown(id),istruc_no_drawdown(i d),
i seas) =rmmst g2(i canal _no_drawdown(i d),
i struc_no_drawdown(i d), i seas)
DO j =1, NDSCLI Mi canal _no_dr awdown(i d),
i struc_no_drawdown(id))
CNLSTE i canal _no_drawdown(i d),istruc_no_drawdown(id),
j) = CNLSTQ&2(icanal _no_drawdown(i d),



c
Cc
Cc

& i struc_no_drawdown(id),j)
ENDDO
ELSE
DO kk = 1, nout (i canal _no_drawdown(i d))
crel (i canal _no_drawdown(i d), kk)
& = crel 2(i canal _no_drawdown(i d), kk)
ENDDO
END | F
END DO
END | F
do id = 1,idrwn
if (struc_nanme_drawdown(id) .ne. "WER ') then
print *, rmxstg(icanal _no_drawdown(id),istruc_no_drawdown(i d)

$ ,iseas), rmmstgs(icanal _no_drawdown(id),istruc_no_drawdown(i d)
$ , i seas), nstorm day(ndays_si m sd), nonth,iday,ifyr+iyear-1
endi f
enddo
END | F

i ncorporate dual operations for special cases

| F (nstorm day(ndays_si msd).ne.1) THEN
IF (nint(s337fc) .gt. 0 .or. nint(s333_reg_lec) .gt. 0) THEN
DO i d=1, ndual _canal _ops(1)
| F (struc_nane_dual ops(id,1).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 1),istruc_no_dual ops(id,1),

& i seas) =rnxstg_dual ops(id,1)
rmmst gs(i canal _no_dual ops(id, 1),istruc_no_dual ops(id, 1),
& i seas)=rmmst g_dual _ops(id, 1)
ELSE

DO kk=1, nout (i canal _no_dual ops(id, 1))
crel (i canal _no_dual ops(id, 1), kk) =rmxstg_dual ops(id, 1)

ENDDO
END | F
END DO

ELSE
DO i d=1, ndual _canal ops(1)
| F (struc_name_dual ops(id,1).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 1),istruc_no_dual ops(id, 1),

& i seas) =rnxstg2(i canal _no_dual ops(id, 1),
& i struc_no_dual ops(id, 1), i seas)
rmmst gs(i canal _no_dual ops(id, 1),istruc_no_dual ops(id, 1),
& i seas) =rmmst g2(i canal _no_dual ops(id, 1),
& i struc_no_dual ops(id, 1), iseas)
ELSE
DO kk = 1, nout (i canal _no_dual ops(id, 1))
crel (i canal _no_dual ops(id, 1), kk)
& = crel 2(i canal _no_dual ops(i d, 1), kk)
ENDDO
END | F
END DO
END | F

IF (nint(s333_reg lec) .gt. 0) THEN
DO i d=1, ndual _canal _ops(2)
| F (struc_nane_dual ops(id,2).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 2),istruc_no_dual ops(id, 2),
& i seas) =rnxstg_dual ops(id, 2)
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rmmst gs(i canal _no_dual ops(id, 2),istruc_no_dual ops(id, 2),

i seas)=rmmst g_dual ops(id, 2)
ELSE
DO kk=1, nout (i canal _no_dual ops(i d, 2))
crel (i canal _no_dual ops(id, 2), kk) =rnkstg_dual _ops(id, 2)
ENDDO
END | F
END DO
ELSE
DO i d=1, ndual _canal _ops(2)
| F (struc_nane_dual ops(id,2).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 2),istruc_no_dual ops(id, 2),
i seas) =rnxst g2(i canal _no_dual ops(i d, 2),
i struc_no_dual ops(id, 2),iseas)
rmmst gs(i canal _no_dual ops(id, 2),istruc_no_dual ops(id, 2),
i seas) =rmmst g2(i canal _no_dual ops(i d, 2),
i struc_no_dual ops(id, 2),iseas)
ELSE
DO kk = 1, nout (i canal _no_dual ops(id, 2))
crel (i canal _no_dual ops(i d, 2), kk)
= crel 2(i canal _no_dual ops(i d, 2), kk)
ENDDO
END | F
END DO
END | F
IF (nint(s337fc) .gt. 0) THEN
DO i d=1, ndual _canal _ops(3)
| F (struc_name_dual ops(id,3).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rnxstg_dual ops(id, 3)
rmmst gs(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rmmst g_dual _ops(id, 3)
ELSE
DO kk=1, nout (i canal _no_dual ops(id, 3))
crel (i canal _no_dual ops(i d, 3), kk) =rmxstg_dual _ops(id, 3)
ENDDO
END | F
END DO
ELSE
DO i d=1, ndual _canal _ops(3)
| F (struc_nanme_dual ops(id,3).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rnxst g2(i canal _no_dual ops(i d, 3),
i struc_no_dual ops(id, 3),iseas)
rmmst gs(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rmmst g2(i canal _no_dual ops(i d, 3),
i struc_no_dual ops(id, 3),iseas)
ELSE
DO kk = 1, nout (i canal _no_dual ops(id, 3))
crel (i canal _no_dual ops(i d, 3), kk)
= crel 2(i canal _no_dual ops(i d, 3), kk)
ENDDO
END | F
END DO
END | F
END | F

DO n=1, nch



t dqu_dn(n) =dqu(n)
rloc_excss_to _canl _next_step(n)=0.0
i _canal _rf_chg_ops(n) =0

END DO

DO 130 n=1, nch

I I NITI ALI ZE VARI ABLES

carea=cl (n)*wi dt h(n)

qud=0. 0

tovl f=0.0

rfin(n)=0.0

etout (n)=0.0

do is = 1,nstrctr(n)
doir = 1,nres(n,is)

nstrtores(irsrcvr(n,is,ir))

enddo

enddo

dpl ast =chdep(n) +hdc(n,iseas)/2.0

1
o

pout d=0. 0
pout =0. 0
dsum=0. 0
if (cnm(n) .eq. "L30 ') qutenp = qu(n)
| F (dayl . OR nndays_rainavg . EQ 14) THEN
canl _rf_avg(n) = 0.0
ENDI F
! TSTOR = 0.0

nmean_| and_surf _al ong_canal =0. 0
DO 30 i c=1, nodcr (n)
npt s=npt s+1
nodec(i ¢) =nodecn(npts)/ 10
il gth(ic)=npd(nodecn(npts), 10)
rf=rain(nodec(ic))/(12.*step)
et cn=kmax (| ut yp(nodec(ic)))*potet(ietzon(nodec(ic)))/12.0
rfin(n)=rfin(n)+rf*distnc(ilgth(ic))*w dth(n)
etout (n)=etout (n)+etcn*di stnc(ilgth(ic))*w dth(n)
canal _evap(nodec(ic))=etcn*distnc(ilgth(ic))*w dth(n)/21000.
rnmont hly _canal _evap(nodec(ic))=rnonthly canal evap(nodec(ic))+
& canal _evap(nodec(ic))
dsumrdsumtdi st nc(il gth(ic))
nmean_| and_surf _al ong_canal =nean_| and_surf _al ong_canal +
& el I s(nodec(ic))/nodcr(n)
30 CONTI NUE

IF (nint(s337fc) .gt. 0) THEN
DO i d=1, ndual _canal _ops(3)
IF (n .eq.icanal _no_dual ops(id, 3)) THEN
| F (struc_nane_dual ops(id,3).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),

& i seas) =rnxst g_dual _ops(id, 3)
rmmst gs(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
& i seas)=rmmst g_dual _ops(id, 3)

ELSE
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DO kk=1, nout (i canal _no_dual ops(i d, 3))
crel (i canal _no_dual ops(i d, 3), kk) =rnkstg_dual _ops(id, 3)

ENDDO
END | F
ENDI F
END DO

ELSE
DO i d=1, ndual _canal _ops(3)
IF (n .eq.icanal _no_dual ops(id, 3)) THEN
| F (struc_nane_dual ops(id,3).ne." WER ') THEN
rmxst g(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rnxst g2(i canal _no_dual ops(id, 3),
i struc_no_dual ops(id, 3),iseas)
rmmst gs(i canal _no_dual ops(id, 3),istruc_no_dual ops(id, 3),
i seas) =rmmst g2(i canal _no_dual ops(i d, 3),
i struc_no_dual ops(id, 3),iseas)
ELSE
DO kk = 1, nout (i canal _no_dual ops(id, 3))
crel (i canal _no_dual ops(i d, 3), kk)
= crel 2(i canal _no_dual ops(i d, 3), kk)

ENDDO
END | F
ENDI F
END DO

END | F
IF (ivary_slope_daily opt(n).eq.1l) then
| F (ndays_sim.CE 14) THEN
DO idr = 1, nndays_rai navg-1
| F (ndays_sim . GI. 14) THEN
rf _in_canal (n,idr) = rf_in_canal (n,idr+1)
ENDI F
canl _rf_avg(n) = canl _rf_avg(n) + rf_in_canal (n,idr)
/ nmdays_r ai navg

ENDDO
rf _in_canal (n, nndays_rainavg) =rfin(n)/(w dth(n)*cl(n))*12.
canl _rf_avg(n) = canl_rf_avg(n) + rf_in_canal (n
, hdays_r ai navg) / nndays_r ai navg
ELSE

rf_in_canal (n, nndays_rai navg) =rfin(n)/(w dth(n)*cl(n))*12.
canl _rf _avg(n) = rf_in_canal (n, nndays_r ai navg)
ENDI F
i canal _drawdwn = 0
doid = 1,idrwn
IF (n.eq. icanal _no_drawdown(id)) icanal _drawdwn = 1
enddo
| F (ndays_prestormdrawdown .eq. 0 .OR nstormday
(ndays_simsd).eq. 0 .OR icanal _drawdwn .eq. 0 ) THEN
DO jj =1, nout (n)
IF (canl _rf_avg(n) .gt. 5.50/14.) then
crel3(n,jj) = crel2(n,jj) - rf_drawdwn_dph(n, 2,i seas)
i _canal _rf_chg ops(n) =1
el seif (canl _rf_avg(n) .ge. 3.80/14.) then
crel3(n,jj) =crel2(n,jj) - rf_drawmdwn_dph(n,1,iseas)
i _canal _rf_chg_ops(n) =1
el se
crel3(n,jj) = crel2(n,jj)
i _canal _rf_chg ops(n) =0
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endi f
crel(n,jj) =crel3(n,jj)
ENDDO
DO jj = 1,nstrctr(n)
itrg loc diff =0
itrg_ indx =1
DO kk = 1,nsfc_w chg_trg
IF (n.eq. icnl_no_upstrmtrg_ops(kk)

.and. jj .eq.istruc_no_chg_trg ops(kk)) THEN
itrg loc diff =1
jik = kk

IF (istruc_no_alt _trg_ops(kk) .gt. 0) THEN
IF (nint(kflo(istruc_no_alt_trg_ops(kk)))

.eq. 0) THEN
itrg_indx = 2
ELSE
itrg_indx =1
ENDI F
ELSE
itrg_ indx =1
ENDI F
ENDI F
ENDDO

IF (((isuppflw for_slope(n,jj).eq.2 .or. (

i suppflw for_slope(n,jj).eq.1 .and. isupp_at_ups_end

(n,jj).eq.1)) .and. itrg loc _diff.eq.0) .or

(itrg_loc_diff .eq. 1 .and. (isuppflwfor_slope(n,jj)

.eq.2 .or. (isuppflw for_slope(n,jj).eq.1l .and.
i supp_at _ups_end(n,jj).eq.1)) .and.
itrg loc_ops_cnl(jjk,itrg_indx).eq.1)) THEN
romxstg3(n,jj,iseas) = rnxstg2(n,jj,iseas)
romstgs3(n,jj,iseas) = rmmstg2(n,jj,iseas)
if (i_canal _rf_chg_ops(n) .eq. 0) THEN
i _canal _rf_chg_ops(n) =0

endi f
ELSE
IF (canl _rf_avg(n) .gt. 5.50/14.) then
romxstg3(n,jj,iseas) = rnxstg2(n,jj,iseas)
- rf_drawdwn_dph(n, 2,i seas)
romstgs3(n,jj,iseas) = rmmstg2(n,jj,iseas)

- rf_drawdwn_dph(n, 2,i seas)
i _canal _rf_chg ops(n) =1
ELSEI F(canl _rf_avg(n) .ge. 3.80/14.) then

romxstg3(n,jj,iseas) = rnxstg2(n,jj,iseas)
- rf_drawdwn_dph(n, 1,i seas)
romstgs3(n,jj,iseas) = rmmstg2(n,jj,iseas)

- rf_drawdwn_dph(n, 1,i seas)
i _canal _rf_chg_ops(n) =1

ELSE
romxstg3(n,jj,iseas) = rnxstg2(n,jj,iseas)
romstgs3(n,jj,iseas) = rmmstg2(n,jj,iseas)
i _canal _rf_chg ops(n) =0
ENDI F
ENDI F
romxstg(n,jj,iseas) = rnxstg3(n,jj,iseas)
romstgs(n,jj,iseas) = rmstgs3(n,jj,iseas)

ENDDO



ENDI F
ENDI F
do istruc = 1,nstrctr(n)
if (no_match_loc(istruc) .gt. 0) THEN
rmnstg_match = 9999999.
do k = 1,no_match_Il oc(istruc)
istrucm = imatch_struc_no(istruc, k)
| F (ncoeff(n,istrucn).eq.1l) THEN
i mgt e=1
ELSE
i ngt e=i seas
END | F
do ns = 1,nsubstr(n,istrucm
if (irating(n,istrucmns,ingte).eq.?2
.and. ipurpse(n,istrucmns) .ne. 1) then
rmnstg match_t = rmmstgs(n,istrucmi seas)
if (rminstg match t .It. rmnstg match) then
rmnstg_match = rmnstg_match_t
istrucmmn = istrucm
endi f
endi f
enddo
enddo
do k = 1,no_match_Il oc(i struc)
istrucm = imatch_struc_no(istruc, k)
rmn_stg avol (n,istrucm) = rmnstg_match
enddo
endi f
enddo

sw | and_surf=nean_| and_surf _al ong_canal - hdc(n,iseas)/2.0
canal _stor=(sw _|and_surf-chdep(n))*cl(n)*w dth(n)

t st or =canal _stor-cgseep(n,sw _land_surf,0,0.)-abs(tovflc(n
sw _land_surf,0,0.,0,1))-rfin(n)+etout(n)

t st or =amax1(tstor, 0. 0)

I F (nout(n).gt.0) THEN
IF (into(n,1).ge.0) THEN
DO jj =1, nout (n)
IF (sw _land surf.gt.crel(n,jj)) THEN
if (into(n,1).eq.0 .and. weir_nanme(n,jj).ne.' @3 ')
t hen
pout =strcf(n,jj)*86400. *gwdth(n,jj)*(sw _| and_surf
-crel(n,jj))*sqrt(sw _land_surf-crel(n,jj))
el se
pout =strcf(n,jj)*86400.*gwdth(n,jj)*sqrt
(sw _land_surf-crel(n,jj))
endi f
pout d=pout d+pout
END | F
END DO
END | F
END | F
t ot _punp=0.0
DO is=1,nstrctr(n)
pout d=pout d+strout (sw | and surf,n,n,is,0,crmn,volwr, prevqu,
rain, 0,tot_punp,|day,tenpf _volwr,tenpf_ weircff, 0)*86400.
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END DO

tdmd_dwns=0. 0

IF (nstrctr(n).gt.0) THEN
DO in=1,nstrctr(n)

IF (flnm(istr(n,in)).eq.'S332 '.and.opt flow to ts.eq.' TSM

&NDL' ) THEN

&

adddmd=vol 332( nont h)
ELSE I F (flnm(istr(n,in)).eq."'S332
.and.opt_flowto ts.ne.' TSMNDL'.and.opt flow to ts.ne.' TSR

&FPLN ) THEN
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adddmd=vol 332do( nont h)
ELSE I F (flnm(istr(n,in)).eq.' LXSLWS . and. | wsl o(i | oxah))
THEN
adddmd=di scoef (n,in, 1, 1)
ELSE I F (flnm(istr(n,in)).eq.' @2TRV') THEN
adddmd=strdcap(n,in,1,1)
ELSE
adddmd=0. 0
END | F

DO i =1, no_ds_cnl _ws(n,in)
I F (ipurpse(n,in,1).ne.2) THEN
IF (flnm(istr(n,in)).eq.'S334 ') THEN
ds_wsneed=ws_need_| 31nc_orig
ELSE
ds_wsneed=t dqu_dn(i dncnl _ws(n,in,i))
END | F
tdrmd_dwns=t drmd_dwns+ds_wsneed
END | F
END DO
tdmd_dwns=t drmd_dwns+adddmmd
END DO
END | F
IF ((qu(n)-poutd).gt.0.0.and.|cnb(n).ne.88. and. ni nt (tdmd_dwns)
.eg.0.and. ((Icnb(n).ne.0.and.cnm(n).ne.canl _nanes_spec(42))
.or.(cnm(n).eq. canl _names_spec(42). and. dqu(n) .l e.vol 18c(nonth)/
86400. +0. 1)) . and. | cnb(n). ne. 11. and. cnm( n)
.ne.canl _nanes_spec(30).and. cnm(n).ne.canl _nanes_spec(29)
.and. cnm(n) . ne. canl _names_spec(31). and. cnm(n)
.ne.canl _nanes_spec(36).and. cnnm(n).ne.canl _nanes_spec(47)
.and. cnm(n) . ne. canl _names_spec(27). and. cnm(n)
.ne.canl _nanes_spec(32).and.cnmn).ne.' L67E '
.and.cnm(n) .ne. 'L38E ') THEN
I F (runnode. eq.' SIMJL' . or.cnm(n).ne.canl _names_spec(31)) THEN
IF ((qu(n)-poutd).gt.tstor) THEN
DO 40 i =1, nodcr (n)
pond(nodec(i))=pond(nodec(i))+(qu(n)-poutd-tstor)/(gdar*
nodcr(n)*(1.0-total snall _afact(nodec(i))-carfact
(nodec(i))))
rnmonthly ovlflo_to _canal (nodec(i))=
rmont hly_ovl fl o_to_canal (nodec(i))-(qu(n)-poutd-tstor)/
(nodcr (n) *43560.)
CONTI NUE
gud=qu(n) - pout d-t st or
tovl f =qu(n) - pout d-tstor
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qgu( n) =pout d+t st or
if (ivary_slope daily opt(n).eq.1 .and. lcnb(n) .ge.1l
& .and. lcnb(n) .le. 5) then
call match(cnm(n), 1,5, canal _nane_dvsl ope, ncnl _dly_sl ope
& , 5, imatch_s)
di schg _for_slope_kn(imatch_s,1,1) = dischg for_slope_kn

& (imatch_s, 1,1)- qud/ 86400.
endi f
ELSE
qud=0.0
tovl f=0.0
END | F
ELSE
qud=0.0
tovl f=0.0
END | F
ELSE
qud=0.0
tovl f=0.0
END | F
di scontinue flood control releases thru oulet structure(s)
only when stages at all outlet structures are bel ow respective fl ood
control triggers
igrav_true b =0
do istruc = 1,nstrctr(n)
DO k = 1,no_match_l oc(i struc)
istrucm = imatch_struc_no(istruc, k)
I F (ncoeff(n,istrucn.eq.1) THEN
i ngt e=1
ELSE
i gt e=i seas
END | F
if (lgrav(n,istrucml).and.irating(n,istrucml,ingte)
$ .eq. 1 .and. ipurpse(n,istrucm1).ne.l) igrav_true_b
$ = igrav_true_ b + 1
if (nsubstr(n,istrucm .gt. 1) then
do isb = 2,nsubstr(n,istrucn
if (.not. lIgrav(n,istrucm1l).and.irating(n,istrucml
$ ,imgte).eq. 1 .and. ipurpse(n,istrucm1).ne.1l) then
if (lgrav(n,istrucmisb) .and. irating(n,istrucmisb
$ ,imgt) .eq. 1 .and. ipurpse(n,istrucmisb)
$ .ne. 1) then
igrav_true b = igrav_true b + 1
go to 5555
endi f
endi f
enddo
endi f
5555 conti nue
enddo
enddo

do istruc = 1,nstrctr(n)
if (imatch_struc_loc(n,istruc) .eq. 0) then
I F (ncoeff(n,istruc).eq.1l) THEN



i ngt e=1

ELSE
i gt e=i seas
END | F
if (lgrav(n,istruc,1).and.irating(n,istruc,1,ingte)
$ .eq. 1 .and. ipurpse(n,istruc,1l).ne.1) igrav_true_b
$ = igrav_true_ b + 1
if (nsubstr(n,istruc) .gt. 1) then
do isb = 2,nsubstr(n,istruc)
if (.not. lgrav(n,istruc,1).and.irating(n,istruc,1
$ ,imgte).eq. 1 .and. ipurpse(n,istruc,1).ne.1) then
if (lgrav(n,istruc,isb) .and. irating(n,istruc,isb
$ ,imgt) .eq. 1 .and. ipurpse(n,istruc,ish)
$ .ne. 1) then
igrav_true b = igrav_true b + 1
go to 5557
endi f
endi f
enddo
endi f
5557 conti nue
endi f
enddo
c if (cnm(n).eq."C4 ') print *,igrav_true_b,nstrctr(n),
c $ n_gated_grav_outlets_fc(n), (I grav(n,istruc,1),istruc=1
c $ ,nstrctr(n))
c
C punp outlets
c
i punp_true b =0
do istruc = 1,nstrctr(n)
DO k = 1,no_match_| oc(i struc)
istrucm = imatch_struc_no(istruc, k)
| F (ncoeff(n,istrucn).eq.1l) THEN
i ngt e=1
ELSE
i ngt e=i seas
END | F
if (lpunp(n,istrucm11).and.ipurpse(n,istrucm1l).ne.1)
$ i punmp_true_b = ipunp_true_b + 1
if (nsubstr(n,istrucm .gt. 1) then
do isb = 2,nsubstr(n,istrucn
if (.not. |punp(n,istrucm1).and.ipurpse(n,istrucm1)
$ .ne. 1) then
if (lpunp(n,istrucmisb).and.ipurpse(n,istrucmisb)
$ .ne. 1) then
i punp_true_ b = ipunp_true b + 1
G0 TO 5556
endi f
endi f
enddo
endi f
5556 conti nue
enddo
enddo
c

do istruc = 1,nstrctr(n)



if (imatch_struc_loc(n,istruc) .eq. 0) then
I F (ncoeff(n,istruc).eq.1l) THEN

i mgt e=1
ELSE
i ngt e=i seas
END | F
if (lpunp(n,istruc,1).and.ipurpse(n,istruc,1).ne.l)
$ i punmp_true_b = ipunmp_true_b + 1
if (nsubstr(n,istruc) .gt. 1) then
do isb = 2,nsubstr(n,istruc)
if (.not. |punp(n,istruc,l1).and.ipurpse(n,istruc,1)
$ .ne. 1) then
if (Ipunp(n,istruc,isb).and.ipurpse(n,istruc,isb)
$ .ne. 1) then
i punp_true_ b = ipunp_true b + 1
GO TO 5558
endi f
endi f
enddo
endi f
5558 conti nue
endi f

enddo

errprev=l1

iter=0

i f (rmax_dschg_coef(n) .gt.10000.) then
fincr=0.25

el se
fincr=1.0

endi f

fac=fincr

conv=0.

hdrop_prev = HDC(N, i seas)

i dp=0

j dp=0

st age_prev=chdep(n)

IF (ivary_slope_daily opt(n) .eq. 1) then
call match(cnm(n), 1,5, canal _nane_dvsl ope,

& ncnl _dly sl ope, 5,i nat ch_sl ope)
ncdhd = i mat ch_sl ope
if (igrid_loc_upslp(ncdhd) .gt. 0 .and. pond
& (igrid_loc_dnslp(ncdhd)) .ge. 0.50) then
DPTHGW = (ELLS(igrid_I oc_upsl p(ncdhd))
& - H(igrid_loc_upslp(ncdhd))) * S(igrid_|oc_upslp(ncdhd))

I F (POND(igrid_loc_upslp(ncdhd)) .GI. DPTHGN THEN
stgupsl p = POND(igrid_l oc_upsl p(ncdhd)) - DPTHGW

& + ELLS(igrid_|loc_upslp(ncdhd))
ELSE
stgupslp = (POND(igrid_|oc_upslp(ncdhd)) - DPTHGW
& /s(igrid_loc_upslp(ncdhd))+ELLS(igrid_|loc_upslp(ncdhd))
ENDI F
DPTHGW = (ELLS(igrid_I oc_dnsl p(ncdhd))
& - H(igrid_loc_dnslp(ncdhd))) * S(igrid_|oc_dnslp(ncdhd))

I F (POND(igrid_|oc_dnslp(ncdhd)) .GI. DPTHGN THEN



stgdnsl p = POND(igrid_ | oc_dnsl p(ncdhd)) - DPTHGW

& + ELLS(igrid_|oc_dnslp(ncdhd))
ELSE
stgdnslp = (POND(igrid_loc_dnsl p(ncdhd)) - DPTHGW
& /s(igrid_|loc_dnslp(ncdhd))+ELLS(igrid_|Ioc_dnslp(ncdhd))
ENDI F
HDC(n, i seas) = amax1(stgupslp - stgdnslp, 0.0)
& *hdr op_f act (ncdhd)
HDC( n, i seas) = mi n(HDC(n, i seas), hdrop_max(ncdhd))
c print *,cnnm(n), chdep(n), HDC(n, i seas),' WCA SLOPE
c & , stgupsl p, pond(igrid_| oc_upslp(ncdhd)), stgdnslp
c & ,pond(igrid_l oc_dnsl p(ncdhd))
endi f
ENDI F
50 dsun¥0.

cout=0.0

out flow east = out flow eastO

coutd=0.0

ovl f1=0.0

cgvol =0. 0

tdmd=0. 0

nsti deout =0

tot_seep_inflw= 0.0

IF (ivary_slope_daily opt(n) .eq. 1) then

do bb = 1,2
docc =1,3
di schg_for_slope(ncdhd, bb, cc) =
& di schg_for_slope_in(ncdhd, bb, cc)
enddo
enddo
ENDI F

DO kk = 1,nstrctr(n)
IF (imatch_struc_l oc(n,kk) .ne. 0) THEN
i _counter_n{imatch_struc_loc(n,kk)) =0
i _counter_nx(imtch_struc_loc(n,kk)) =0
ENDI F
ENDDO
I
I COWPUTE LVSEEP | NTO L- 30
I
if (cnm(n) .eq. "L30 ') then
do ilv = 1,no_of |30spnod
if (icol _f 130(ilv) .eq. 27 .and. irow f 130(ilv)

& .eq. 27) then
stgdn_sp = (chdep(130) + ((no_of_I30spnod-ilv)
& / (no_of _| 30spnod- 1)) *hdc(I 30, i seas) + chdep(isncre)
& + hdc(isncre,iseas))/2.0
el se
stgdn_sp = chdep(130) + ((no_of |30spnod-ilv)
& / (no_of _| 30spnod- 1)) *hdc(I 30, i seas)
endi f

hdi ffsp = HWBEEP_F _L30(ilv) - stgdn_sp
hdi ffusp = HWBEEP_F L30(ilv) - HDSEEP_F_L30(ilv)
if (srate(ilv_f_130(ilv),2) .1t. 0.0) THEN
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HD DROP_N = anmax1( hdi ffusp, 0. 0)

el se

HD_DROP_N

hdi f f usp

endi f
if (srate(ilv_f _130(ilv),1) .It. 0.0) THEN

HD DROP = amax1( hdiffsp, 0.0)

el se

HD DROP = hdiffsp

endi f

seep_f 130 = SRATE(ilv_f 130(ilv),1) * HD DROP
+ SRATE(ilv_f 130(ilv),2) * HD DROP_N
+ SRATE(ilv_f 130(ilv),3)

seep_f 130 = seep_f 130 * srate_frac(ilv_f_130(ilv))
seep_f 130 = am nl(seep f 130, rate limt(ilv_f _130(ilv)))
seep f 130 1 = seep_f 130 * dy /5280.

seep_f 130 = anax1(seep_f 130 _1,0.0)

if (conv.eq.1.)

print *, seep_f |30, HD DROP, HD DROP_N, stgdn_sp,' PPPP '
, HABEEP_F L30(ilv), HDSEEP_F L30(ilv),icol _f _130(ilv)
yirow f_130(ilv)

if (icol _f 130(ilv) .eq. 27 .and. irow f 130(ilv)

.eq. 27) THEN

tot_seep_inflw = seep_f 130*0.40 + tot_seep_inflw
I F (ivary_slope_daily_opt(L30) .eq. 1) THEN

call match(cnm(L30), 1,5, canal _nane_dvsl ope

,nhcnl _dly sl ope, 5,i match_sl ope)

di schg_for_slope(imtch_sl ope, 1, 2)

= di schg_for_sl ope(i match_sl ope, 1, 2)

+ seep_f 130 * 0.40
ENDI F

el se

tot_seep_inflw = seep f 130 + tot_seep_inflw
call match(cnm(L30), 1,5, canal _name_dvsl ope
,nhcnl _dly_slope, 5,i mat ch_sl ope)
IF (ivary_slope_daily opt(L30) .eq. 1) THEN
IF (ilv .LE. md_point_canl (L30)) THEN
di schg_for_sl ope(imatch_sl ope, 1, 2) =di schg_f or _sl ope
(imatch_slope, 1,2) + seep_f 130
ELSE
di schg_for_sl ope(imatch_sl ope, 1, 3)=di schg_f or _sl ope
(imatch_slope, 1,3) - seep_f |30
ENDI F
ENDI F

endi f
if (conv .eq. 1.) then

icell _no spl30 =icol f 130(ilv) - mnx(irow f [30(ilv))
+ 1 + isum(irow_f_130(ilv))
rchg(icell _no_spl 30) = rchg(icell_no_spl 30) -
amax1l(seep_f _| 30*86400./gdar - pond(icell_no_spl 30), 0.0)
pond(icell _no_spl 30) = pond(icell_no_spl30) - am nl(
seep_f _130*86400./ gdar, pond(icell _no_spl 30))
IF (icol _f 130(ilv) .eq. 27 .and. irow f _130(ilv)
.eq. 27) THEN
NODE2826 = 28 - M NX(26) + 1 + |SUM 26)
| F(ELLS( NODE2826) . GT. 0.0) THEN
QU (ISNCRE) = QU (I SNCRE) + seep_f_130 * 86400.
* 0.60



rivseep to 130 = rlvseep_to_ |30
& + seep_f 130
IF (ivary_slope_daily_opt (I SNCRE) .eq. 1) THEN
call match(cnm(1 SNCRE), 1, 5, canal _nane_dvsl ope

& ,ncnl _dly sl ope, 5,i match_sl ope)
di schg _for_slope_kn(imatch_sl ope, 1, 1)
& = di schg for_slope_kn(imtch_slope, 1, 1)
& + seep_f 130 * 0.60
ENDI F
ENDI F
ELSE
rivseep to 130 = rlvseep_to |30 + seep_f |30
ENDI F

daily_seep(ipos_lv_130(ilv)) = seep_f_|30*1.9835
if (.not. dayl) then
seepnon(ipos_Iv_ 130(ilv)) = seepnon(ipos_Iv_|130(ilv))
& + daily_seep(ipos_Iv_130(ilv))
endi f
endi f

enddo
total _inflwl30 = qutenp + tot_seep_i nfl w86400.
qu(130) =total _inflwl30
endi f

IF (nint(crmn(n,iseas)).ne.-9 .and. nint(crmn(n,iseas))
& .ne.-10) THEN
av_cstor=(chdep(n)-stg_m n_ws_dschg(n))*carea+cgseep(n,
& stg_m n_ws_dschg(n),0,0.)+tovflc(n,stg_min_ws_dschg(n), 0, 0.,
& iter,1)
IF (ws_status_cnl (n).ne.' FLWIH ) THEN
cstor_def=(stg_m n_ws_dschg(n)-chdep(n))*carea-cgseep(n

& stg_m n_ws_dschg(n),0,0.)-tovflc(n,stg_m n_ws_dschg(n), O,
& 0.,iter,1)
cstor _def =max(cstor_def, 0.0)
ELSE
cstor_def=0.0
END | F

avol (n) =max(av_cstor, 0. 0) +qu(n) - max(cst or _def, 0. 0)
avol (n) =max(avol (n)/86400.0, 0. 0)
END | F

c if(cnm(n).eq.'C13 '")print *,iter,conv, HDC(N, i seas),' HDC
c $ , chdep(n)
ovl fl =tovfl c(n, chdep(n), 1, conv,iter, 1)

cgvol =cgseep(n, chdep(n), 1, conv)
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cout _asr=0.0
I F (nasr_fromcnl (n).gt.0) THEN
| F ((ndays_prestormdrawdown .eq. 0 .OR nstormday
& (ndays_simsd).eq. 0 .OR icanal _drawdwn .eq. 0 )
& .and. ivary_slope_daily_opt(n).eq.1l) THEN
IF (canl _rf_avg(n) .gt. 5.50/14.) then
asr_inj _trig_drwdn = rf_drawdwn_dph(n, 2, i seas)
el seif (canl _rf_avg(n) .ge. 3.80/14.) then
asr_inj _trig_drwdn rf _drawdwn_dph(n, 1,i seas)

el se
asr_inj _trig_drwdn = 0.0
endi f
ELSE
asr_inj _trig drwdn = 0.0
ENDI F

DO nasr =1, nasr_fromcnl (n)
trig inj _to asr_1 =cnl _trig_inj_to_asr(n, nasr)
& - asr_inj_trig_drwdn
I F (chdep(n).gt.trig inj_to _asr_1+0.2) THEN
cout _to_asr=asr_incap(asrnum1,n, nasr, 1))
ELSE I F (chdep(n).gt.trig_inj_to_asr_1) THEN
cout _to_asr=5.0*(chdep(n)-trig_inj _to asr_1)*

& asr _incap(asrnun{1, n, nasr, 1))
ELSE
cout _to_asr=0.0
END | F

IF (conv.eq.1.) THEN
vol in=cout_to_asr*3.089
CALL asr (asrnun(l,n,nasr,1), 1, vol _in, vol _not_inj, O,

& tot_cnl _dnd_asr)
END | F
cout _asr=cout _asr+cout _to_asr*1. 547*86400.
END DO

IF (conv.eq.1.) THEN
| F (cnm(n).eqg.canl _nanes_spec(12)) THEN
vol _inj_to_c5lasr=cout _asr/86400.
ELSE I F (cnm(n). eq. canl _nanes_spec(22)) THEN
vol _inj_to_hl sbasr=cout_asr/86400.
ELSE I F (cnm(n). eq. canl _nanes_spec(40)) THEN
vol _inj_to_nnrcasr=cout_asr/86400.

ELSE
vol _inj_to_I|3lasr=vol _inj _to_|3lasr+cout _asr/86400.
END | F
END | F
if (conv .eq. 1.)
$ print *,cnm(n), cout_to_asr*1.547, chdep(n), rmstgs(n, 1,iseas)
,trig_inj to asr_1," OCNLASR'
END | F
IF (ivary_slope_daily opt(n) .eq. 1) then
do bb = 1,2
do cc = 1,3
di schg_for_sl ope_nmax(ncdhd, bb, cc) =
& di schg_for_sl ope(ncdhd, bb, cc)

enddo



enddo
ENDI F

IF (into(n,1).ge.0) THEN
tout prev=0.0
i ti deout=0
DO 70 jj =1, nout(n)
inzinto(n,jj)

I take into account the slope of cana

if (nodcr(n).gt.1)then

st gdi ff_canal _ups=fl oat (nodcr (n)-nodepos_wu(n,jj))/

& fl oat (nodcr(n)-1)*hdc(n,iseas)
el se
stgdi ff_canal _ups=0.0
endi f

hw=chdep(n) +st gdi ff _canal _ups
!

IF (in.eq.999.0r.in.le.0.0r.in.eq.888) THEN

I CCC FOR CANAL DI SCHARG NG | NTO NODE
IF (in.ne.0) THEN

crelev=crel (n,jj)+stgdi ff_canal _ups
IF (in .eq. 999) crelev = crel(n,jj)

ELSE
iti deout=itideout+1

t wdph=get _ti de(ycnl node(n,itideout),|day,

& proj _sea_level rise)

twdph = 1.025*(twdph +2.0) - 2.0

crel ev=nax(crel (n,jj)+stgdi ff_canal _ups, twdph)

END | F
IF (in .ne. 999) THEN
I F (hw. gt.crelev) THEN
IF (weir_nane(n,jj).ne.' O3

') THEN

cout=strcf(n,jj)*86400.*gwdth(n,jj)*(hwcrel ev)

& *sqgrt (hwcrel ev)
ELSE
cout=strcf(n,jj)*86400.*gwdth(n,jj)
& *sqgrt (hwcrel ev)
ENDI F
ELSE
cout=0.0
END | F
ELSE

| stnode = NODE WD(n,jj)

deptgw = el l s(l stnode) - h(lstnode)
if (pond(lstnode) .gt. deptgw) then
tw = pond(l stnode) - deptgw + ell s(Ilstnode)

el se
tw = (pond(l stnode) - deptgw)/s(lstnode)
& + el l s(Istnode)
endi f

IF (tw .le. crelev) THEN
I F (hw. gt.crelev) THEN

vol limw = (hw - ells(lstnode))* gdar * 0.80
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cout = strcf(n,jj)*86400.*gwdth(n,jj)*(hwcrelev)

& *sqgrt (hwcrel ev)
cout = aminl(cout,vol |imw)
ELSE
cout = 0.0
ENDI F
ELSE
IF (hw .lt. crelev) THEN
sgn = -1.0
vol _|imw = amax1(pond(l stnode)-deten(l stnode), 0. 0)
& *gdar * (1. 0-carfact (| st node))
cout = sgn*strcf(n,jj)*86400.*gwdth(n,jj)*(tw
& -crelev)*sqgrt(twcrel ev)
cout = sgn*am nl(sgn*cout,vol |imw)
ELSE

IF (hw .gt. tw) THEN
subnerg fact = (tw - crelev)/(hw - crelev)
rel _crst_length = (hw - crelev)/(hw - crelev

& + 5.0)
romod Iimt = 0.85 - 0.50*rel _crst_length
reduc_fact = (subrmerg fact -rnmod limt)
& /(1.0 -rmod_limt)

reduc_f act amax1(reduc_fact, 0.0)

reduc_f act (1.0 - reduc_fact) ** 0.25
vol limw= (hw- tw) * gdar * 0.80

cout = strcf(n,jj)*86400.*gwdth(n,jj)*(hw

& -crelev)*sqrt (hwcrel ev)*reduc_fact
cout = aminl(cout,vol |imw)
ELSE
sgn = -1.0

subnerg fact = (hw - crelev)/(tw - crelev)
rel _crst _length = (tw - crelev)/(tw - crelev

& + 5.0)
romod_limt = 0.85 - 0.50*rel _crst_length
reduc_fact = (subrmerg fact -rnmod limt)
& /(1.0 -rpod_limt)

reduc_fact = amax1(reduc_fact, 0.0)
reduc_f act (1.0 - reduc_fact) ** 0.25
cout = sgn*strcf(n,jj)*86400.*gwdth(n,jj)

& *(twcrelev)*sqrt(twcrel ev)*reduc_fact

vol _limw = max(ells(lstnode)+pond(| st node)
& -max(hw, el I s(I st node) +det en(| st node) ), 0. 0)
& *gdar*0. 8

cout = sgn*am nl(sgn*cout,vol |imw)

ENDI F
ENDI F
ENDI F
ENDI F

I F (conv.eq.1..and.in.eq.999) THEN
pond( | st node) =cout/ (gdar*( 1. 0-carfact (Il stnode)))
& +pond( | st node)
END | F
I F (conv.eq.1..and.in.eq.999) THEN
IF (cnm(n).eq.'C304 ') c304_out_to_marsh = cout/86400.
ENDI F

conput e di scharge for canals with daily varying sl ope



IF (ivary_slope_daily opt(n) .eq. 1) then
sgn =1
I F (iwppflw for_slope(n,jj) .eq. 2) then
sgn = -1
ENDI F
di schg_for_slope(ncdhd, 2, i wuppflw for_slope(n,jj))
= di schg_for_sl ope(ncdhd, 2, i wuppflw for_slope(n,jj))
+ sgn*cout/ 86400.
ENDI F
ELSE
IF (iter.eq.0) rnflwin(n,jj)=qu(in)
crelev=crel (n,jj)+stgdi ff_canal _ups
I F (hw. gt.crelev) THEN
cout=strcf(n,jj)*86400.*gwdth(n,jj)
*sqgrt (hwcrel ev)
ELSE
cout=0.0
END | F
coutline0.0
IF (into(in,1).ge.0) THEN
iti de_down=0
DO nd=1, nout (i n)
i canal _down=i nt o(i n, nd)
I F (i canal _down. eq.0) THEN
itide_down=itide_down+1l
t wdph_down=get ti de(ycnl node(in,itide_down),jday,
proj _sea_l evel rise)
t wdph_down=1. 025* (t wdph_down + 2.0) -2.0
crel ev_down=amax1(crel (in, nd), twdph_down)
ELSE
crel ev_down=crel (in, nd)
END | F
| F (hw. gt.crel ev_down) THEN
IF (into(in,1).eq.0) THEN
coutdn=strcf(in,nd)*gwdt h(in, nd)*(hwcrel ev_down)*
sqrt (hw crel ev_down)
ELSE
coutdn=strcf (in,nd)*gwdt h(in, nd)*sqgrt
(hw-crel ev_down)
ENDI F
ELSE
coutdn=0.0
END | F
cout | i mrcout | i mtcout dn
END DO
END | F
t ot _punp=0.0
DO nd=1, nstrctr(in)
coutlimestrout(hw, n,in,nd,0,crmn,volwr, prevqu,rain
iter,tot_punp,jday,tenpf volwtr,tenpf weircff, 0)+coutlim
END DO
if (nodcr(in) .gt.1) then
stgdi ff _canal _down=f1 oat ( nodcr (i n)-nodepos_wd(n,jj))/
fl oat (nodcr (in)-1)*hdc(in,iseas)
el se
stgdi ff_canal _down=0.0
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endi f
tw=chdep(i n) +st gdi ff _canal _down

avvol dn=(hwtw) *cl (in)*w dt h(i n)-cgseep(in, hw
& stgdi ff_canal _down, 0,0.)-tovflc(in, hwstgdi ff_canal _down,
& 0,0.,iter,2)-rnflwin(n,jj)+coutlint86400.
avvol dn=amax1(avvol dn, 0. 0)
IF (jj.eq.l.or.(jj.gt.l.and.in.ne.into(n,jj-1))) THEN
avvol _ds=avvol dn
ELSE
avvol _ds=avvol dn-t out prev
avvol ds=amax1(avvol _ds, 0.0)
END | F
cout t mp=am nl(cout, avvol _ds)
IF ((jj.gt.1l.and.in.eq.into(n,jj-1))

& .or.(jj.eqg.l.and.into(n,jj+1).eq.in)) THEN
t out prev=cout t np+t out pr ev
END | F
cout =cout t np
END | F

I F (cnm(n).eq.canl _nanes_spec(35)) cout=am nl(cout, 250. 0*
& 86400.)

cout d=cout d+cout
conput e di scharge for calculation of daily varying sl ope

IF (ivary_slope_daily_opt(n) .eq. 1) then

sgn =1
I F (i wppflw for_slope(n,jj) .eq. 2) then
sgn = -1

ENDI F

di schg_for_sl ope(ncdhd, 2, i wuppflw for_slope(n,jj))
& = di schg_for_sl ope(ncdhd, 2, i wuppflw for_slope(n,jj))
& + sgn*cout/ 86400.

ENDI F

if (ifyr + iyear-1 .eq. 1981 .and. nonth. ge.6)then
if (conv.eq.l..and.n.eq.72)

$ print *, COUTD/ 86400., COUT/ 86400.
endi f
I F (conv.eq.1) THEN

(
F (into(n,jj).eq.ic5lw) drai nc51lw=drai nc51w+cout
F (into(n,jj).eq.icllw) drai ncllw=drai ncllw+cout
F (into(n,jj).eq.ic5l) drainc5l=drai nc5l+cout
F (into(n,jj).eq.lhl) drainhil =drainhil +cout

conput e di scharge for cal culation of daily varying sl ope of
downstream cana

IF (in .le. nch .and. in .ne. 0) then
IF (ivary_slope_daily_opt(in) .eq. 1) then
call match(cnm(in), 1,5, canal _name_dvsl ope,
& ncnl _dly sl ope, 5,i nat ch_sl ope)
sgn =1
I F (iwdnpflw for_slope(n,jj) .eq. 3) then
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sgn = -1

ENDI F
di schg_for_slope_in(imtch_slope, 1, i wdnpfl w_for_sl ope
& (n,jj)) = dischg for_slope_in(imtch_slope, 1,
& i wdnpflw for_slope(n,jj)) + sgn*cout/86400.
ENDI F
ENDI F

jstril=jstril+l

strflw(jstrl,idss)=cout/86400.

weir_struc_f _dss(jj) = cout/86400.

IF (into(n,jj).eq.ichlw and.cnm(n).eq.canl _nanes_spec(46))

& THEN

tot_avl |18 bpit_res=tot_avl |8 bpit_res+cout/86400.
tot_avl |18 bpit_res_|wdl=cout/86400.

END | F

I F (cnm(n).eq. canl _nanes_spec(49)) THEN
out fl ow _from us27s=cout/ 86400.

END | F

I F (cnm(n).eq.canl _nanes_spec(50)) THEN
out fl ow from us27n=cout/ 86400.

END | F

END | F

IF (in.eq.999.0r.in.le.0.0r.in.eq.888) GO TO 70
IF (conv.eq.1.) THEN
qu(in)=qu(i n)+cout
upstream.i nfl ow(in)=upstream.i nfl ow(in)+amax1(cout/86400. -
& dqu(in), 0. 0)*86400.
IF (iserv_area_loc(in).gt.0) THEN
IF (in.gt.n) THEN
ri oc_excess for_ws(iserv_area_ loc(in))=

& rl oc_excess_for_ws(iserv_area_loc(in))+am nl(cout/
& 86400. , dqu(in))*86400.
ELSE
rloc_excss_to_canl _next_step(in)=
& ri oc_excss_to_canl _next_step(in)+cout
END | F
END | F

cout _for_ws=am nl(cout/86400., dqu(in))
dqu(in)=dqu(in)-cout_for_ws
icnl _dns=in
60 i cnl _dns=i up_canal _ws(icnl _dns)
IF (icnl_dns.le.nch) THEN
dqu(icnl _dns)=dqu(icnl_dns)-cout for_ws
dqu(icnl _dns)=amax1(dqu(icnl _dns), 0.0)
GO TO 60
END | F
END | F
70 CONTI NUE
DO jjk = 1, nout(n)
| stnodel = NODE WD(n,jjk)
IF (conv .eq.1. .and. into(n,jjk) .eq. 999) THEN
pond( | st nodel) =wei r _struc_f_dss(jj k)*86400./(gdar*(1.0-
& carfact (I stnodel))) +pond(| st nodel)
ENDI F
ENDDO
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END | F

IF (nstrctr(n).gt.0) THEN
DO 80 in=1,nstrctr(n)

IF (flnm(istr(n,in)).eq.'S332 '.and.opt flow to ts.eq.' TSM
&NDL') THEN
adddmd=vol 332( nont h)
ELSE I F (flnmistr(n,in)).eq."'S332
& .and.opt _flowto ts.ne.' TSMNDL'.and.opt flow to ts.ne.' TSR
&FPLN ) THEN
adddmd=vol 332do( nont h)
ELSE I F (flnm(istr(n,in)).eq.' LXSLWS . and. | wsl o(i | oxah))
& THEN
adddmd=di scoef (n,in, 1, 1)
ELSE I F (flnm(istr(n,in)).eq.' @2TRV') THEN
adddmd=strdcap(n,in, 1, 1)
ELSE
adddmd=0. 0
END | F
DO i =1,no_ds_cnl _ws(n,in)

I F (ipurpse(n,in,1).ne.2) THEN
IF (flnm(istr(n,in)).eq.'S334 ') THEN
ds_wsneed=ws_need_| 31nc_orig
ELSE
ds_wsneed=t dqu_dn(i dncnl _ws(n,in,i))
END | F
t dmd=t drmd+ds_wsneed
END | F
END DO
t dormd=t drmd+adddmd
CONTI NUE
tdmd_ori g=t dmd
| F (runnode. eq.' CALIB') THEN
I F (cnm(n).eq.canl _nanes_spec(31)) THEN

call match('S334 ',1,6,struc_name_neas, nflpts, 6,inmtch_s334)
call match('S336 ',1,6,struc_name_neas, nflpts, 6,imatch_s336)
call match('S338 ',1,6,struc_name_neas, nflpts, 6,imatch_s338)

IF (ifix(kflo(ifls334)).gt.0.or.tdmd.gt.0.01) THEN
IF (imatch_s334 .ne. 0) THEN
t drmd=t dmrmd- kf | o(i f | s334)
ENDI F
IF (imtch_s336 .ne. 0) THEN
t drmd=t drmd+kf | o(i f | s336)
ENDI F
IF (imatch_s338 .ne. 0) THEN
t dmd=t drmd+kf | o(i f 1 s338)
ENDI F
t drmd=amax1(t dmmd, 0. 0)
END | F
END | F
END | F
IF (nint(crmn(n,iseas)).ne.-10 .and. nint(crnmin(n,iseas))
& .ne.-9) THEN
t enpvol =avol (n)
ELSE



I F (cnm(n).eq.canl _nanes_spec(47)) THEN
tenpvol =s333_ws

ELSE
t enpvol =qu( n)/ 86400.

END | F

IF (iter.eq.0) THEN
IF (ws_status_cnl (n).eq.' FLWIH ) THEN

IF (iserv_area_loc(n).gt.0) THEN
rioc_seep for_ws(iserv_area_loc(n))=

rioc_seep for_ws(iserv_area_|loc(n))+am nl(amaxl(qu(n)

-upstream. nfl ow(n), 0. 0), amax1(dqu(n)*86400, 0. 0))
END | F
END | F
END | F
END | F
t dnmd_ds=t drmd

| F (opt _fc_canal (n).eq.' FLWH ) THEN
| F (cnm(n).eqg.canl _nanes_spec(47)) THEN
avail _fc_vol =s333 reg | ec

ELSE
avai | _fc_vol =qu(n)/ 86400.
END | F
ELSE
avai | _fc_vol =99999.
END | F

DO i nd=1, nstrctr(n)
DO ires = 1, NRES(n, ind)
TI VOLWIR( | RSRCVR( N, | ND,
= VOLWIR( | RSRCVR( N, | ND,
ENDDO
ENDDO
total flow s12=0.0
DO 90 i nd=1, nstrctr(n)
IF (nprty(n,ind).ne.0) THEN
i ndl=nprty(n,ind)
ELSE
i nd1=i nd
END | F
I DNCNL( N, I ND1) = | DNCNL2( N, | ND1)
| RCEI VE(N, | ND1) = | RCEI VE2( N, | ND1)
if (nint(s337fc) .gt. 0 .or. nint(s333 reg_|ec)
.gt. 0) then
no =1
do nol = 1, ndual canal _ops(no)
if (indl .eq. istruc_no_dual ops(nol, no)
.and. n .eq. icanal _no_dual ops(nol,no)) then
| F (ndual _col _dest(nol,no) .It. 0) THEN
I DNCNL( N, I ND1) = ndual _canl _dest _i ndx(nol, no)
| RCEI VE(N, IND1) =1
ELSEI F (1 RCEI VE(N, IND1) .EQ 1) THEN
NODRCV(N, I ND1,1) = igrid_|oc_dest dual ops(nol, no)
| RCEI VE(N, IND1) = 2
ncells rec(n,indl) =1
ENDI F
endi f
enddo

RES)

| )
| RES))
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endi f
if (nint(s333 _reg lec) .gt. 0) then
no = 2
do nol = 1, ndual _canal _ops(no)
if (indl .eq. istruc_no_dual ops(nol, no)
.and. n .eq. icanal _no_dual ops(nol,no)) then
| F (ndual col dest(nol,no) .It. 0) THEN
I DNCNL( N, I ND1) = ndual _canl _dest _i ndx(nol, no)
| RCEI VE(N, IND1) =1
ELSEI F (1 RCEI VE(N, IND1) .EQ 1) THEN
NODRCV(N, I ND1,1) = igrid_|oc_dest dual ops(nol, no)
| RCEI VE(N, IND1) = 2
ncells rec(n,indl) =1
ENDI F
endi f
enddo
endi f
if (irceive(n,indl) .eq. 1) then
if (n.eq. intcnl (idn_wca_indx(is8bsn-6),
i convey_canal _no(isl150bws-6))) then
if (iconvey_canal _no(isl1l50bws-6) .ne.
i convey_canal _no(is8bsn-6)) then
do mm = 1, ncl ns(i dn_wca_i ndx(i s8bsn-6),
i convey_canal _no(is150bws-6))
if (IDNCNL(N,IND1l) .eq. isacnl(idn_wca_ indx(is8bsn
-6),iconvey_canal _no(isl150bws-6),nm) then
if (Iwslo_floor(iconvey canal no(isl150bws-6)))
t hen
TEMPVOL = TINFLOW i dn_wca_i ndx(i s150bws- 6),
i convey_canal _no(is150bws-6))
- outflow from 3a(i convey_canal no(i s150bws-6))
endi f
endi f
enddo
el se
floor = floor_elev(idn_wca_ indx(is8bsn-6),
i convey_canal _no(is150bws-6))
do mm = 1, ncl ns(i dn_wca_i ndx(i s8bsn-6),
i convey_canal _no(i s150bws-6))
if (IDNCNL(N,IND1) .eq. isacnl(idn_wca_ indx(is8bsn
-6),iconvey_canal _no(isl150bws-6),nm) then
i convey_c = iconvey_canal _no(isl150bws-6)
CNLSTOR=( CHDEP( | NTCNL( | WCA3A, i convey_c))-fl oor)
*CL( | NTCNL( 1 WCA3A, i convey_c) ) *W DTH( | NTCNL
(1 WCA3A, i convey_c))
AVAL_VOL = CNLSTOR+CGSEEP( | NTCNL( | WCA3A
,iconvey c),floor,0,0.)+TOVFLC(I NTCNL(| WCA3A
,iconvey c),floor,0,0.,iter,1)
AWOL_TOT = AMAX1(AVAL_VQL, 0. 0)/86400. + TI NFLOW
(1 WCA3A, i convey_c)
AWCOL_TOT = AMAX1( AWOL_TOT, 0. 0)
TEMPVOL = amax1(AWOL_TOT - outflow from 3a
(i convey_canal _no(i s150bws-6)), 0.0)
endi f
enddo
endi f
endi f



endi f

CALL canl _dep_struc_param setup(n,indl,idnc

, capacws, capacfl , wsdmd, i ngt, LOGDI SG, t dqu_dn

,ndsgli mnodedlimfl _trig constrt,tdmd orig

, hws, tws, gravity flow struc, cout, struc_nanme_neas

, LPMPS309, STGDI FF_CANAL_TW i ti deout, nsti deout, j day)

CALL canl _dep_struc_capac_setup(n,indl,idncl, conv
,crmn,iter,rain, prevqu, vol wr,tenpf_volwr,jday, TDQU DN
,tot flwto c9r frmnlkblt,rnlkblt to s29

,rlvseep_to _cnl,is334 open flg,s334 fc, capacfl

, capacws, tenpf _weircff, wsdmd, i ngt, hws, t ws, STGDI FF_CANAL_TW
,gravity flow struc,flow to_c9r_frmcll, tot_grav_cap
,canl _rf_avg, s337fc)

CALL gen_canl dep_struc_flw(n,indl,idncl,crmn

, rain, Tl VOLWIR, capacws, capacfl, prevqu, VOLWR, TDQU DN
,outflow from3a,outflow from3a_ tenp,tenp_volwr

,tenpf _volwtr,tenp_weircff,tenpf_weircff,tenmpvol

,total small _afact,rl oc_excess for_ws,s334 fc
,rloc_excss_to_canl _next_step, node_wd, LOGDI SG

, 15334 _open_flg,conv,jday,iter,tot_avl |18 bpit res_|wdl
,flow to cal frmacnebsn,tdmd, finstor,finstor _res
,flowto c9r frmc9,flowto Ibn frmcll, watio

,tot flwto c9r frmnlkblt,avail fc_vo

,flow to cpbres frmel, dischg to bay s29 frmclilr
,frac_avail cap_s334, cout,wsdmd, i ngt, hws, tws

,gravity flow struc,flow to c9r frmcll, tot_grav_cap

, $336_t 0o_bi scbay, flow to_acnres_frm basi n, STGDI FF_CANAL_TW
,gqinfldn,coutlimavvol _dns334, add_s333_fc_s334

,tot _avl 18 bpit_res nilq, s337fc, outf _s9a)

CALL spec_canl _dep_struc_flw(n,indl,idncl,iter, LOGDI SG

, conv, rain, Tl VOLWIR, capacws, capacfl,volwtr, prevqu

,tenpf _volwtr,tenpf _weircff,rloc_excess_for_ws,tdqu_dn
,rloc_excss_to_canl _next_step,canl _rf_avg, s333s334rg_of f set
,rlist_lvnane, convey canal nanes, struc_nanme_neas, s334_fc
,iroute_to wca3a_frmholy,iseep |ims356 opt,tenpvol
,frac_avail cap_s333,is334 open_flg,s356 to |29
,8356_to_cell,s337fc, cout, FINSTOR, finstor_res,jday,tinflow
,outflow from3a,tdmd_ds,ws_to |8 via s352,watio,ingt

, nconvey_total, pctnmet, RMFLW512, RMFLWS333, st agel o_beg
,outflow from3a tenp,sl2 reg total,sl2 env_tota
,flowto Ibn frmcll, s333 reg_| ec, s355prevout, prev_TOTF

, 8333 _reg_ |l ec_abve_sch,s333 _reg_ | ec_bel _sch, s333ftargprev
,total _flow to ncnl,ihly out _count,stgref,total flow s12
,rflsl55a, prev_total flow sl12, hws, tws,tdmd, crmn
,$336_to_biscbay,flow to_acnres_frm basi n, LPMPS309

, STADI FF_CANAL_TW qi nfl dn, cout | i m avvol _dns334
,add_s333_fc_s334, stage_g3273,total _snall _afact

;I flwh, 1334rg, |wsdel, add_dmdagl 8, prev_vol dn_s334
,outf_s9a, out _flow east,out flow eastO
,iroute_acrme_fc_ to stale opt,frac_s319 stalew

,frac_s319 stalee,iroute | 8rnf _to _sta opt)

cout d=cout d+cout *86400.

if (cnm(n).eq.'SOUP ') write(445, *)cout,flnm(istr(n,ind))
$ , " S9uUP aut
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conput e di scharge for canals with daily varying sl ope
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IF (ivary_slope_daily opt(n) .eq. 1) THEN

sgn =1

| F (i suppflw for_slope(n,ind) .eq. 2 .or
& (i suppflw for_slope(n,ind) .eq. 1 .and.
& i supp_at _ups_end(n,ind) .eq. 1)) THEN

sgn = -1

ENDI F

di schg_for_sl ope(ncdhd, 2, i suppflw for_slope(n,ind))
& = di schg _for_sl ope(ncdhd, 2, i suppflw for_slope(n,ind))
& + sgn*cout

ENDI F

I F (conv.eq.1) THEN

conput e di scharge for calculation of daily varying sl ope of
downstream cana

IF (ivary_slope_daily_opt (IDNCNL(N,IND)) .eq. 1) then
call match(cnm(I DNCNL(N, I ND)), 1, 5, canal _name_dvsl ope,

& ncnl _dly sl ope, 5,i nat ch_sl ope)
sgn =1
I F (isdnpflw for_slope(n,ind) .eq. 3) then
sgn = -1
ENDI F

di schg_for_slope_in(imtch_slope, 1

& ,isdnpflw for_slope(n,ind)) = dischg for_slope_in
& (i match_sl ope, 1,i sdnpflw_for_sl ope(n,ind))
& + sgn*cout
ENDI F
jstril=jstril+l
IF (flnm(istr(n,indl)).eq.strnanme_spec(55)) THEN
struc_flow f_dss(indl) = flws319
ELSE
struc_flow f _dss(indl) = cout
END | F
if (idncnl(n,indl) .lIt. n) then
prev_outf_to_ds_cnl (n,idncnl (n,indl))
& = cout
endi f
END | F
90 CONTI NUE
END | F

cout d=cout d+cout _asr

conput e di scharge for canals with daily varying sl ope

IF (ivary_slope_daily opt(n) .eq. 1) then
di schg_for_slope(ncdhd, 2, 2)
= di schg_for_sl ope(ncdhd, 2, 2)
- cout_asr/(2.0*86400.)
di schg_for_sl ope(ncdhd, 2, 3)
= di schg_for_sl ope(ncdhd, 2, 3)
+ cout _asr/ (2. 0*86400.)
ENDI F

Ro R RoRo



OO0 00

o

TOO0O0O0O0 000

OO0 00

OO0 000

cal cul ate head drop for sel ected canals

& H B P

R R R RRp HBHH

Ro Ro Qo Ro

& H B P

if (conv.eq.1) then
if (cnm(n) .eq. "CA3 ' .and. ifyr+iyear-1.eq.1985) then

if (cnm(n) .eq.'L8S ') then
write(445,*)N, QU N)/86400., TDQU DN(N)
QUD/ 86400. , COUTD/ 86400. , CHDEP( N) , OVLFL/ 86400. , CGVOL/ 86400,
ERROR/ 86400. , CHSTOR/ 86400. , HDC( N, | SEAS) , | TER, conv
,abs(error)/carea, chdep(n)+hdc(n,iseas)/2.0,dpl ast, acvo
/ 86400. ," [ITITITIT ',nonth,iday,ifyr+iyear-1

endi f

endi f

IF (conv.eq.1.) GO TO 120
chstor =(chdep(n) +hdc(n, i seas)/ 2. 0-dpl ast) *car ea
acvol =qu(n) +ovl f1 +cgvol - cout d+rfi n(n) - et out (n)
error=chstor-acvo
if (cnm(n).eq.' CA3 ") print *, chdep(n), qu(n)/86400.
,ovl f1/86400., cgvol / 86400., cout d/ 86400. , acvol / 86400.
, chstor/86400., error/86400.,' VOLITER ', hdc(n,iseas)
, rfin(n)/86400., etout(n)/86400., nmonth,iday,iter
IF (ivary_slope_daily_opt(n) .eq. 1 .and.
(igrid_loc_upslp(ncdhd) .It. 0O .or.
pond(igrid_|oc_dnslp(ncdhd)) .It. 0.50)) then
di schg_for_slope_ | ower = di schg for_slope(ncdhd,
2,1) + dischg_for_slope_kn(ncdhd, 2, 1)
di schg_for_sl ope_upper = di schg_for_sl ope(ncdhd,
1,1) + dischg_for_slope_kn(ncdhd, 1, 1)
di schg _for_slope_man = (dischg for_ sl ope_upper
+ dischg for_slope lower)/2.0
di schg_for_slope_man_lat = 0.0
do m = 2,3
di schg _for_slope man_lat = dischg for_slope_man_| at
+ (dischg_for_slope(ncdhd, 1, nm
+ di schg for_sl ope(ncdhd, 2,m))/4.0
+ (dischg_for_slope_kn(ncdhd, 1, mm
+ di schg_for_slope_kn(ncdhd,2,mMm))/4.0
enddo
di schg_for_slope_manl = dischg for_slope_nan
+ di schg for_slope_man_| at
rmean_dpt h_i n_canal = chdep(n)+hdc(n,iseas)/2.0
- rmean_cnl _bot _el ev(ncdhd)
cross_area_of flow = WDTH(N) *rmean_dpth_i n_cana
wetted perim= WDTH(N) + 2.0*rnean_dpth_in_cana
hyd radius = cross_area_of flow wetted perim
if (dischg_for_slope_nmanl .gt. 0.000001) then
sgn = 1.0
el se
sgn = -1.0
endi f
if (conv.eq.1l. .and. cnm(n).eq.'C4 ') print *, cnmn),
rmean_dpth_i n_canal , WDTH(N), cross_area_of _fl ow, hyd_r adi us,

CL(N)/5280., di schg for_sl ope(ncdhd, 1, 1), HDC(N, i seas), chdep(n)

, di schg for_slope(ncdhd, 1, 1), di schg_for_sl ope_kn(ncdhd, 1, 1)
, di schg for_slope(ncdhd, 2, 1), di schg_for_sl ope_kn(ncdhd, 2, 1)
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,di schg for_slope(ncdhd, 1, 2), di schg for_sl ope(ncdhd, 1, 3)
,di schg for_slope(ncdhd, 2, 2), di schg _for_sl ope(ncdhd, 2, 3)
, di schg_for_sl ope_manl, ncdhd

di schg_for_slope_nman_lat_nmax = 0.0

di schg _for_slope_man_lat_nax = dischg for_slope_nman_|at_nax

+ (dischg_for_slope _nax(ncdhd, 1, 2) +di schg_f or_sl ope_kn(ncdhd

, 1, 2) +di schg_for_sl ope_max(ncdhd, 2, 2) +di schg_for _sl ope_kn
(ncdhd, 2,2))*(3./4) - (dischg_for_slope_nax(ncdhd, 1, 3)
+di schg_f or _sl ope_kn(ncdhd, 1, 3) +di schg_f or _sl ope_nax( ncdhd,
2, 3) +di schg_for_sl ope_kn(ncdhd, 2,3))*(1./4.)
di schg_for_slope_max_d = (di schg for_slope_kn(ncdhd, 1, 1)
+ di schg for_slope_kn(ncdhd, 2,1))/2.0
+ di schg_for_sl ope_max(ncdhd, 1,1) +
+ di schg_for_slope_man_I at _max

if (dischg_for_slope max _d .gt. 0.000001) then
sgnl = 1.0
el se
sgnl = -1.0
endi f
head_drop_nmax_day = sgnl * (((sgnl*di schg for_slope_nax_d
* flow resistvty coef(ncdhd))/(1.49*cross_area_of flow
*hyd_radius**(2./3.)))** 2.0) * CL(N
if (cnmn).eq.'C4 ") print *, head_drop_max_day
,di schg for_slope_max_d, di schg for_sl ope_kn(ncdhd, 1, 1)
, di schg _for_slope_kn(ncdhd, 2, 1), di schg for_sl ope_nax
(ncdhd, 1, 1), di schg_for_sl ope_man_| at _max,
di schg_for_sl ope_nmax(ncdhd, 1, 2), di schg_f or _sl ope_max
(ncdhd, 1, 3), di schg_f or _sl ope_nmax(ncdhd, 2, 2),
di schg_for_slope_max(ncdhd, 2,3),' HD DROP_MAX
HDC(N, i seas) = sgn * (((sgn*dischg _for_sl ope_manl
* flow resistvty coef(ncdhd))/(1.49*cross_area_of flow
*hyd_radius**(2./3.)))** 2.0) * CL(N
head_drop_max = ami nl1((5.0/52800.)*CL(N), hdrop_nax(ncdhd))
HDC(N, i seas) = sgn*mi n(sgn*HDC(N, i seas), head_dr op_nax,
max( head_drop_nax_day, 0. 0))
IF (HDC(N, iseas) .gt. -0.0001) THEN
HDC(N, i seas) = max(HDC(N, i seas), hdrop_mi n(ncdhd))
ENDI F
di ff_hddrop = HDC(N, i seas) - hdrop_prev
rmax_chg_hdrop = anmax1(rmax_dschg_coef (n)-8000., 0.0)
/2000. * 0.15 + 0.5
if (diff_hddrop .ge. 0.) then
di ff_hddrop = ani nl(diff_hddrop, rnmax_chg_hdrop)
el se
sgn = -1.0
di ff_hddrop = anax1(diff_hddrop, sgn*r max_chg_hdr op)
endi f
I F (hdrop_prev .gt. HDC(N,iseas) .and. iter.gt. 0) THEN
HDC(N, i seas) = hdrop_prev - abs(diff_hddrop)
ELSE
HDC(N, i seas) = hdrop_prev + abs(diff_hddrop)
ENDI F
if (cnmn).eq.'CA3 ') THEN
HDC(N, i seas) = max(HDC(N, i seas), 0.0)
endi f
| F (rmax_dschg_coef(n) .gt.10000.) then
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nmax_no_iter_stg var 60
ELSE
max_no_iter_stg_var = 40
ENDI F
IF (iter .ge. max_no_iter_stg var) THEN
IF (iter .eq. max_no_iter_stg var) THEN
errdpth = abs(error)/carea
IF (errdpth .gt. 0.03 .or. cnm(n).eq.'CA3 ') THEN
HDC I T = HDC(N, i seas)
if (error .1t. 0.0) then
fac_headdrop 0. 25
el se
fac_headdrop
endi f
fac = 0.0
ENDI F
ENDI F
if (errdpth .gt. 0.03 .or. cnm(n).eq.'CA3 ') THEN
if (iter .gt. max_no_iter_stg var) then
HDC IT = HDC IT + fac_headdrop
if (nint(dischg for_slope _nanl).gt.0) then
HDC I T = max(HDC_I T, 0.0)
el seif (dischg_for_slope_nanl .It. -0.0001) then
HDC IT = mi n(HDC_I T, 0.0)
endi f
endi f
HDC(N, i seas) = HDC IT
ENDI F
ENDI F
if(cnm(n).eq.'L3INC ') print *,
HDC(N, i seas), fac_headdr op, ' KLKLKL ' ,iter, chdep(n)
if (cnm(n).eq.'Cl1W)
print *,cnm(n), dischg_for_sl ope_manl,
rmean_dpth_i n_canal , WDTH(N), cross_area_of _fl ow, hyd_r adi us,
CL(N)/5280., di schg for_sl ope(ncdhd, 1, 1), HDC(N, i seas), chdep(n)
,di schg for_slope(ncdhd, 1, 1), di schg_for_sl ope_kn(ncdhd, 1, 1)
, di schg for_slope(ncdhd, 2, 1), di schg _for_sl ope_kn(ncdhd, 2, 1)
, di schg_for_sl ope(ncdhd, 1, 2), di schg_f or_sl ope(ncdhd, 1, 3)
, di schg_for_sl ope(ncdhd, 2, 2), di schg_f or_sl ope(ncdhd, 2, 3)
,di schg for_slope_kn(ncdhd, 1, 2), di schg_for_sl ope_kn(ncdhd, 1, 3)
,di schg _for_slope_kn(ncdhd, 2, 2), di schg for_sl ope_kn(ncdhd, 2, 3)
, hcdhd
ENDI F

if (cnm(n).eq.' PLNTW")

print *,dplast, chdep(n)+hdc(n,iseas)/2.0,chstor/86400.,rfin(n)

/ 86400. , et out (n)/86400., acvol / 86400., error/86400.,' MWMUWM

IF (iter.gt.95.0r.(conv.eq.1l..and. abs(error)/carea.gt.0.25))

THEN
PRI NT 100, n,cnnm(n),iter,chdep(n), qu(n)/86400., qud/ 86400.,
cout d/ 86400. , ovl f1/86400., cgvol / 86400, error/ 86400., abs(error)
/ carea, mont h, i day,ifyr+iyear-1, hdc(n,iseas)

END | F

FORMAT (i 3, 1x, a5, 3x,1i 3, 3x,f15.9,7f13.5, 2x, 2i 3,i 5, F6. 2)

IF (abs(error)/carea.lt.0.03.0or.iter.gt.110.or. (abs(chdep(n)
-stage prev) .LT. 1.0E-05 .and. iter .gt. O .and.
abs(error)/carea.lt.0.05 .and. ivary_slope_daily opt(n).eq.0)
.or. (ivary_slope _daily opt(n).eq.1 .and. iter.gt.40 .and.

- 0.25
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abs(hdc(n,iseas)-hdrop_prev).lt.0.005 .and. abs(error)/carea

.1e.0.03) .or.(iter .gt. 95 .and. abs(error)/carea .1t.0.06))

t hen

conv=l1.

fac=0.0

if (ivary_slope_daily opt(n).eq.1 ) then
if(iter .gt. nax_no_iter_stg var .and. (errdpth .gt. 0.03
.or. cnmn).eq.'CA3 ')) HDC(N,iseas) = HDC IT -fac_headdrop
if(iter .le. max_no_iter_stg_var) HDC(N, i seas) = hdrop_prev
if (iter .gt. max_no_iter_stg var .and. (errdpth .le. 0.03
.and.cnm(n).ne."'CA3 ')) HDC(N,iseas) = hdrop_prev

endi f

if (cnm(n).eq."Cl3 ') print *,iter,conv, HDC(N, i seas)
, HDC I T, fac_headdrop,' HIHIH) ', chdep(n)

fac_headdr op=0.0

ELSE

IF (error/errprev.lt.0..and.iter.ne.0) THEN
i dp=1
j dp=1

END | F

IF (idp.eqg.1l) then
fac=-abs(fac)*0.50*error/abs(error)

ENDI F

IF (ivary_slope_daily_opt(n) .eq. 1) THEN
IF(idp.eq.1l.and.iter.gt.max_no_iter_stg var) fac_headdrop

=-abs(fac_headdrop)*0. 5*error/abs(error)

ENDI F

I F (idp.eqg.0.and.jdp.eqg.1l) then
fac=fac*0. 98

ENDI F

IF (ivary_slope_daily opt(n) .eq. 1) THEN
IF (idp.eqg.0.and.jdp.eq.1 .and. iter.gt.nax_no_iter_stg var)
fac_headdrop = fac_headdrop *0.98

ENDI F
if (cnmn).eq.'L8 ") print *,idp
, ] dp, fac, fac_headdrop
i dp=0
IF (iter.eq.0.and.error.ge.0.) fac=-fincr
END | F

FORMAT (i 4,i3,i4,200f6.2)

st age_prev=chdep(n)

hdrop_prev = hdc(n, i seas)

if (cnm(n).eq."C51 ') wite(*,8888) chdep(n),fac
chdep(n) =chdep(n) +f ac

if (cnm(n).eq."C51 ') wite(*,8889) chdep(n)
format (F12. 9, 2x, F12.9," XXXXXX')

format (F12.9," YYYYYY')

iter=iter+1

errprev=error

GO TO 50

| e e e o e e e e e e e e e e e e e e e e e mdmmmeea e oo
n canl rec = 0
nweir rec =0

if (lcnb(n) .It. 1 .or. lcnb(n) .gt. 6) then
do kk = 1, nout(n)



if (into(n,kk).ne.999.and.into(n,kk).gt.O0.and.
$ i nto(n, kk).ne. 888) then
n_weir rec = n weir_rec +1
i_weir_str_idx(n_weir_rec) = kk
el se
adj _for_error_weir(kk) = 0.0
endi f
enddo
do not = 1,nstrctr(n)
IF (nprty(n,not).ne.0) THEN
i nd2=nprty(n, not)

OO0OO0OO0OO0O0O0O0O00O00O00O0000O00O00O00O00O0O00O00O0OO0OO0

ELSE
i nd2=not
END | F
if (nres(n,ind2).eq.0.and. ((IDNCNL(N,ind2).le.nch
$ .and. irceive(n,ind2).eq. 1).or.irceive(n,ind2) .gt. 1))
$ t hen
n canl _rec = n_canl _rec + 1
i _str_rec_idx(n_canl_rec) = ind2
el se
adj for_error_struc(ind2) = 0.0
endi f
enddo
el se
120 do kk = 1, nout(n)
adj _for_error_weir(kk) = 0.0
enddo

do kk = 1,nstrctr(n)
adj _for_error_struc(kk) = 0.0

enddo
c endi f
c if (abs(error) .le. abs(rfin(n) - etout(n) .or. coutd .It.
c $ 0. 0000001 .or. n_weir_rec+n_canl _rec .eq. 0 ) then

chdep(n) = chdep(n) - error/carea
el se
chdep(n) = chdep(n) - (etout(n)-rfin(n))/carea
- amaxl(error - (etout(n)-rfin(n)) - coutd,0.0)
coutd = coutd - aminl(error + (etout(n)-rfin(n)), coutd)
do kk = 1,n_weir_rec
adj for_error_weir(i_weir_str_idx(kk)) =

$ error - (etout(n)-rfin(n))/(n_weir_rec+n_canl _rec)
qu(into(n,i_weir_str_idx(kk))) = qu(into(n
$ i_weir_str_idx(kk))) - adj _for_error_weir
$ (i _weir_str_idx(kk))
enddo

do kk = 1,n_canl _rec
adj for_error_struc(i_str_rec_idx(kk)) =
$ (error-(etout(n)-rfin(n)))/(n_weir_rec+n_canl _rec)
if (irceive(n,i_str_rec_idx(kk)) .eq. 1) then
qU(I DNCNL(N, i _str_rec_idx(KK))) = qu(lDNCNL(N

$ i _str_rec_idx(KK)))-adj_for_error_struc
$ (i _str_rec_idx(kk))
el seif (irceive(n,i_str_rec_idx(kk)) .eq. 2) then
do il = 1,ncells_rec(n,i_str_rec_idx(KK))
pond(nodrcv(n,i_str_rec_i dx(KK),il))
$ = pond(nodrcv(n,i_str_rec_idx(KK),il))

OO0 O0OO0OO0O00OO000O0000O00O00O00O00O0O00O0OO0OO0

$ - adj _for_error_struc(i_str_rec_idx(kk))
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$ *1.0 /(gdar*(1.0-carfact(nodrcv
$ (n,i_str_rec_idx(KK),il)))*ncells_rec
$ (n,i_str_rec_i dx(KK)))
enddo
el se

do iyy = maxy,1,-1
do node = isun(iyy)+1,isun(iyy+1)
if (ibsn(node).eq.l RVBSN(n,i_str_rec_i dx(KK)))
$ t hen
pond( node) =pond(node) -adj _for_error_struc

$ (i _str_rec_idx(kk))=*1. 0/ ( NNDREC( | BSN( NCDE) )
$ *gdar * (1. 0-carfact(node)))

endi f

enddo

enddo
endi f
enddo
endi f

do kk = 1, nout(n)
jstrl = jstrl + 1
strflw(jstrl,idss) = weir_struc_f_dss(kk)
$ - adj _for_error_weir(kk)/86400.
enddo
do kk = 1,nstrctr(n)
I F (nprty(n, kk).ne.0) THEN
i nd2=nprty(n, kk)
ELSE
i nd2=kk
END | F
jstrl = jstrl + 1
strflw(jstrl,idss) = struc_flow f_dss(ind2)

$ - adj _for_error_struc(kk)/86400.
erradj (n) = erradj(n) + adj_for_error_struc(kk)
$ / 43560.
enddo

check if any outlet structure is discharging for flood contro
If so all ops for flood control still set to TRUE

gravity outlets

if (igrav_true_ b .ge. n_gated grav_outlets fc(n)) THEN
igrav_true_e =0
do istruc = 1,nstrctr(n)
igrav_true_e match(istruc) =0
do k = 1,no_match_Il oc(istruc)
istrucm = imatch_struc_no(istruc, k)
| F (ncoeff(n,istrucnm.eq.1) THEN

i mgt e=1
ELSE
i ngt e=i seas
END | F
if (lgrav(n,istrucm11) .and. irating(n,istrucml,ingte)
$ .eq.1 .and. ipurpse(n,istrucm1) .ne. 1) then
igrav_true_ e = igrav_true e + 1

igrav_true_e match(istruc) =
$ igrav_true_e_match(istruc) + 1



B B B

endi f
if (nsubstr(n,istrucm .gt. 1) then
do isb = 2,nsubstr(n,istrucn
if (.not. lgrav(n,istrucm1l).and. irating(n,istrucm
,1,inmgte).eq.1 .and. ipurpse(n,istrucm1l).ne.1l) then
if (lgrav(n,istrucmisb).and.irating(n,istrucm
isb,ingte).eq.1 .and.ipurpse(n,istrucmisb).ne.l)
t hen
igrav_true_e match(istruc) =
igrav_true_e match(istruc) + 1
igrav_true_ e = igrav_true e + 1
endi f
endi f
enddo
endi f
enddo
enddo
do istruc = 1,nstrctr(n)
IF (imatch_struc_loc(n,istruc) .eq. 0) then
I F (ncoeff(n,istruc).eq.1l) THEN
i ngt e=1
ELSE
i gt e=i seas
END | F
if (lgrav(n,istruc,1) .and. irating(n,istruc,1,ingte)
.eq.1 .and. ipurpse(n,istruc,1) .ne. 1) then
igrav_true_ e = igrav_true e + 1
endi f
if (nsubstr(n,istruc) .gt. 1) then
do isb = 2,nsubstr(n,istruc)
if (.not. lIgrav(n,istruc,1).and. irating(n,istruc
,1,ingte).eq.1 .and. ipurpse(n,istruc,1).ne.1) then
if (lgrav(n,istruc,isb).and.irating(n,istruc,
isb,ingte).eq.1 .and.ipurpse(n,istruc,isb).ne.1)
t hen
igrav_true_ e = igrav_true e + 1
endi f
endi f
enddo
endi f
ENDI F
enddo

do istruc = 1,nstrctr(n)
if (igrav_true_e .gt. 0) THEN
IF (igrav_true_e match(istruc) .eq. O
.and. no_match _loc(istruc) .gt. 0) THEN
rmnstg_match = 9999999.
do k = 1,no_match_Il oc(istruc)
istrucm = imatch_struc_no(istruc, k)
I F (ncoeff(n,istrucn.eq.1) THEN
i ngt e=1
ELSE
i gt e=i seas
END | F
do ns = 1,nsubstr(n,istrucm
if (irating(n,istrucmns,ingte).eq.1



$ .and. ipurpse(n,istrucmns) .ne. 1) then
rmnstg match_t = rmmstgs(n,istrucmi seas)
if (rminstg match_t .It. rminstg _match) then
rmnstg_match = rmnstg_match_t

istrucmmn = istrucm
endi f
endi f
enddo
enddo
c
do ns = 1,nsubstr(n,istrucmmn)
I grav(n,istrucmmn,ns) = .TRUE
enddo
ENDI F
IF (imatch_struc_loc(n,istruc) .eq. 0) then
| F (ncoeff(n,istruc).eq.1l) THEN
i ngt e=1
ELSE
i mgt e=i seas
END | F
do isb = 1,nsubstr(n,istruc)
if (irating(n,istruc,isb,ingte).eq.1.and.ipurpse(n
$ istruc,isb) .ne. 1) then
[ grav(n,istruc,isb) = .TRUE
endi f
enddo
endi f
endi f
enddo
endi f
c
C punp outlets
c

if (ipunp_true_b .ge. n_punp_outlets_fc(n)) then
i punmp_true_ e = 0
do istruc = 1,nstrctr(n)
i punp_true_e nmatch(istruc) =0
do k = 1,no_match_Il oc(i struc)

istrucm = imatch_struc_no(istruc, k)
I F (ncoeff(n,istrucn).eq.1l) THEN
i ngt e=1
ELSE
i gt e=i seas
END | F
if (Ipump(n,istrucm1) .and. irating(n,istrucml,ingte)
$ .eg.2 .and. ipurpse(n,istrucm1) .ne. 1) then

i punp_true_e = ipunp_true e + 1
i punp_true_e _match(istruc) =
$ i punp_true_e_match(istruc) + 1
endi f
if (nsubstr(n,istrucm .gt. 1) then
do isb = 2,nsubstr(n,istrucn)
if (.not. lpunp(n,istrucm1l).and. irating(n,istrucm

$ ,1,inmgte).eq.2 .and. ipurpse(n,istrucm1l).ne.1l) then
if (lpunp(n,istrucmisb).and.irating(n,istrucm
$ ish,imgte).eq.2 .and.ipurpse(n,istrucmisb).ne.1)

$ t hen



i punp_true_e match(istruc) =
i punp_true_e match(istruc) + 1
i punp_true_e = ipunp_true_ e + 1
endi f
endi f
enddo
endi f
enddo
enddo
do istruc = 1,nstrctr(n)
IF (imatch_struc_loc(n,istruc) .eq. 0) then
I F (ncoeff(n,istruc).eq.1l) THEN
i mgt e=1
ELSE
i ngt e=i seas
END | F
if (lpunmp(n,istruc,1) .and. irating(n,istruc,1,ingte)
.eq.2 .and. ipurpse(n,istruc,1) .ne. 1) then
i punp_true_e = ipunp_true_ e + 1

endi f
if (nsubstr(n,istruc) .gt. 1) then
do isb = 2,nsubstr(n,istruc)
if (.not. lpunp(n,istruc,1).and. irating(n,istruc
,1,inmgte).eq.2 .and. ipurpse(n,istruc,1).ne.1) then
if (lpunmp(n,istruc,isb).and.irating(n,istruc,
isb,ingte).eq.2 .and.ipurpse(n,istruc,isb).ne.1)
t hen
i punp_true_e = ipunp_true_ e + 1
endi f
endi f
enddo
endi f
ENDI F
enddo

do istruc = 1,nstrctr(n)
if (ipunp_true_e .gt. 0) THEN
IF (ipunmp_true_e match(istruc) .eq. O
.and. no_match_loc(istruc) .gt. 0) THEN
rmnstg_match = 9999999.
do k = 1,no_match_Il oc(istruc)
istrucm = imatch_struc_no(istruc, k)
I F (ncoeff(n,istrucn.eq.1) THEN
i mgt e=1
ELSE
i ngt e=i seas
END | F
do ns = 1,nsubstr(n,istrucm
if (irating(n,istrucmns,ingte).eq.2
.and. ipurpse(n,istrucmns) .ne. 1) then
rmnstg match_t = rmmstgs(n,istrucmi seas)
if (rmnstg match t .It. rmnstg match) then
rmnstg match = rminstg_nmatch_t
istrucmmn = istrucm
endi f
endi f
enddo
enddo
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do ns = 1,nsubstr(n,istrucmmn)
| pump(n,istrucmmn,ns) = .TRUE
enddo
ENDI F
IF (imatch_struc_loc(n,istruc) .eq. 0) then
I F (ncoeff(n,istruc).eq.1l) THEN

i mgt e=1

ELSE
i ngt e=i seas

END | F

do isb = 1,nsubstr(n,istruc)

if (irating(n,istruc,isb,ingte).eq.2.and.ipurpse(n

$ istruc,isb) .ne. 1) then

| pump(n,istruc,isb) = .TRUE

endi f

enddo

endi f
endi f
enddo

endi f

conpute nmonthly sums of canal processes

cgi nf m(n) =cgi nf n{ n) +cgvol / 43560.
qgun(n) =qum( n) +( qu(n) +qud) / 43560.
rfinm(n)=rfinmn)+rfin(n)/43560.
et out m( n) =et out nM( n) +et out (n)/ 43560.
cout m( n) =cout m( n) +cout d/ 43560.
vi nn(n) =vi nn(n) +(ovl fl/43560. 0-t ovl f/ 43560. 0)
dsw nm( n) =dsw m(n) +(chdep(n) +hdc(n, i seas)/ 2. 0-dpl ast)*carea
$ /43560.
sumdl y=cgvol +qu(n) +qud +ovl fl-tovl f-coutd+rfin(n)-
et out (n) - (chdep(n)+hdc(n,iseas)/2.0-dpl ast)*carea
sundly = sundl y/ 86400.
if (cnm(n).eq."Cl3 ') print *,qu(n)/86400., cgvol /86400.
, qud/ 86400. , rfin(n)/86400., et out (n)/86400., cout d/ 86400.
,ovl f1/86400.,tovlf/86400., (chdep(n)+hdc(n,iseas)/2.0
-dpl ast) *car ea/ 86400. , sunmdl y, ' GGFGFFF ', chdep(n)
+hdc(n, iseas)/2.0,dpl ast, acvol 1/ 86400. , hdc(n, i seas),
nont h, i day
IF (cmx(n).lt.chdep(n)) cmx(n)=chdep(n)
IF (crm(n).gt.chdep(n)) cm(n)=chdep(n)

+ 4+ + + +

prevqu(n)=qu(n)

qu(n)=0.0
IF (ivary_slope_daily_opt(n) .eq. 1) then
do bb = 1,2
do cc = 1,3
di schg_for_slope_in(ncdhd, bb,cc) = 0.0
enddo
enddo
ENDI F

if (cnm(n).eq.'C51W"') out _flow east0 = 0.0
if (n.eq.ica3) prev_total flow sl2 = total flow s12



130 CONTI NUE

rl oc_excess_for_ws(isal)=rloc_excess_for_ws(isal)+rlocal_ws_to _el+
& local _ws to e2+rlocal_ws to e3+rlocal _ws to es+rlocal _ws to ese

prev_totf = totf
s333ftargprev = s333 reg + s333_env
s355prevout = kfl o(ifl s355)
prev_vol dn_s334 = avvol _dns334
IF (nnt.eq.0) GO TO 140
WRI TE (78,110) ifyr+iyear-1, month,iday, (chdep(ntrc(i))+
&head _offset(i),i=1,nnt)
jstrc=0
DO i =1, nnt
jstrc=jstrc+l
cnl stage(jstrc,idss)=chdep(mrc(i))+head offset(i)
END DO

140 | F (iday. ne.idymax) RETURN
IF (1p(6)) THEN
I F (mont h. eq.1) THEN
WRI TE (82, 150) iyear+ifyr-1
150 FORMAT (////,t20," CHANNEL FLOW SUVMARY FOR ' ,i5,/13x,"'------ F
&T. ML ------ ',6x,10('--")," ACRE FEET ',20('--'),' ERROR TERM'
& ,14x," CNL', 5x, ' CRE', 6x,' COUT', 6x, ' SEEPAGE' , 6x, ' | NFLO , 7x, "' OV
&LF' ,7x,"' RAIN , 7x,"' ET', 8x, ' DWSLY', 7x, ' DI FF'")
END | F
END | F
IF (Ip(7)) THEN
WRI TE (72,160) nonth,iyear+ifyr-1
160 FORMAT (////,t25,"' CHANNEL FLOW SUVWARY FOR ',i2,'/"',i4,/13x,"--
&-- FT. MBL ----- ',6x,10('--")," ACRE FEET ',20('--"),'" ERROR T

&ERM ',/ 4x,' CNL',5x,'CRE',4x,' CSMAX ,4x,' CSM N , 6x, ' COUT' , 6x, ' SEEP

&AGE' , 6%, ' I NFLO , 7x, " OVLF', 7x, ' RAIN , 7x, ' ET' , 8x, ' DSW.M , 7X,

END | F
DO 190 n=1, nch

IF (I p(6)) THEN
I F (rmont h. eq.1) THEN
cgi nfy(n)=0.0
quy(n)=0.0
viny(n)=0.0
dsw y(n)=0.0
couty(n)=0.0
rfiny(n)=0.0
etouty(n)=0.0
END | F
cgi nfy(n)=cgi nfy(n)+cgi nf n(n)
quy(n) =quy(n) +qun(n)
vi ny(n) =vi ny(n)+vi nnm(n)
dsw y(n)=dsw y(n)+dsw n{n)
cout y(n)=cout y(n) +cout n( n)

'DIFF')



rfiny(n)=rfiny(n)+rfinmn)
et out y(n) =et out y(n) +et out n( n)
| F (rmont h. eq. 12) THEN
sumy=cgi nfy(n)+quy(n)+vi ny(n)-dsw y(n)-couty(n)+rfiny(n)-

& et outy(n)
WRI TE (82,180) n,cnn(n),crel(n,1), couty(n), cginfy(n),quy(n),
& viny(n),rfiny(n), etouty(n),dsw y(n), suny
END | F
END | F

IF (Ip(7)) THEN
sumecgi nf m( n) +qum( n) +vi nn( n) - dsw m(n) - cout m(n) +r fi nm(n) -
& et out m(n)
WRI TE (72,170) n,cnm(n),crel(n,1),cnx(n),cmm(n), coutnm(n),
& cgi nfm(n), qunm(n), vinm(n), rfinmn), etoutm n), dsw m(n), sum
END | F
170 FORMAT (i 3,2x,ab5,f7.1,2f8.2,9f11.0, 2f10.1)
180 FORMAT (i3, 2x,ab,f7.1,9f11.0, 2f10.1)

190 CONTI NUE

RETURN
END



DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: climvar.inc,v 1.6 2004/01/15 21:27:04 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMRK/src/climvar.inc,v $
$Nanme: rel-5-5 %

conmon /climar/

&s65e_runff _thres(max_no_climthres, max_n_| ok _zones),

&rib rf et thres(max_no_climthres, max_n_| ok _zones),

& multi _seas_thres(max_no_climthres, max_n_I| ok _zones, 2),

& multi_seas_pred(12),trib_rf_et,s65e_runff_wkly,

&mul ti _seas_pred_opt,

&rib rf et thres wca(nax_no_climthres, max_n_| ok _zones),

&s65e_runff_thres_wca(nax_no_climthres, max_n_| ok _zones),

& multi _seas thres wca(nmax_no_climthres, max_n_| ok _zones),

& mn_climindx_thres_wca(max_n_| ok_zones, 2),

&rib _rfet_thres,s65e runff_wkly_ thres,

& multi _seas_thres_struc(nmax_n_ostruc_wca, max_n_wcas),

& multi _seas_thres chg_sched(max_n_wcas), no_pred_storns_thres_wca,

& pul se_level _trib hyd(max_no _climthres, max_n_| ok _zones, 2),

& pul se_level _nulti_seas(max_no_climthres, max_n_| ok_zones, 2),

& trib_hydro_cond_opt,izone_fl ex_eaares_opt,

& atl _convyr _index,iflex _climlokreg to calstlres,

&z onei d(max_n_I| ok_zones),

&cgen_trib_hydro _categ(max_no_climthres, max_n_| ok _zones),

&cgen_seas_categ(max_no_climthres, max_n_I ok_zones, 2),

&cgen_nmul ti _seas_categ(max_no_climthres, max_n_| ok_zones, 2),

&cgen_tri b _hydro categ wca(nmax_no_climthres, max_n_| ok _zones),

&cgen_seas_categ _wca(max_no_climthres, max_n_| ok_zones),

&cgen_nmulti _seas_categ _wca(nmax_no_climthres, max_n_| ok _zones)
Crmmm s e e e e e e e i e e o o e m e e e e o e e m e e e e o e e e e e e e e e e e e e e e e e e e m o

CHARACTER zonei d*7, cgen_trib_hydro_cat eg*7, cgen_seas_categ*7

$,cgen_mul ti _seas_categ*7,cgen_trib_hydro_categ wca*7

$, cgen_seas_categ_wca*7, cgen_nul ti _seas_categ_wca*7



cnl data. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwil cox $

$ld: cnldata.F,v 1.26 2005/ 06/ 10 13:29:02 wwi | cox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WAWRK/ src/cnldata. F,v $
$Name: rel-5-5 %

SUBROUTI NE TO OPEN AND READ CANAL DATA FI LES

FI LES OPENED

CNDTA22 PHYSI CAL PARAMETERS FOR EACH CANAL

CANAL22 NCDE LCCATI ONS TO DEFI NE PATH OF EACH CANAL
KFLPTS2 KNOWN FLOW SPECI FI CATI ONS

OO0OO0000000000000000O000000000000O00O00O0

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

SUBROUTI NE cnl data (crm n, nbranch, istr_count, ires_no,
rlist_Ivnane, inport_area nane, rlv_seep _to _canl _clib,
icounty loc_indx, n_cells, crmn_bel flr, crmnO, ndsglim
nodedlim fl _trig constrt, nonth beg mn nod flr,
nmonth_end_mn_nod_flr, iday_beg_mn_nod flr,

i day_end_min_nod flr, node_wd, hdcO, icnl_no_reg seas,
iweir_no_reg_seas, nreg_seas, Weir_reg_seas,
ivary_slope_daily opt, md_point_canl, iwppflw for_slope,

i wdnpflw for_slope, isuppflw for_slope, isdnpflw for_sl ope,
ilvflw for_slope, isuppflw for_slope_kn, isdnpflw for_slope_kn,
i s334_open_flg, frac_avail _cap_s333, frac_avail _cap_s334,
wei r _name, s$333s334rg_offset,rindiv_canl_area,

no_canl _in_cell,fnmn_gated grav_outlets fc,

n_punmp_outlets fc,rmax_dschg coef,isupp_at_ups_end,
iroute_acnme_fc_to_stale opt)

Ro Ro R0 Ro Ro Ro RO Ro RO Ro Ro Ro Ro Ro

I NCLUDE ' wrm par . i nc'
I NCLUDE ' abc. i nc'
I NCLUDE 'cl.inc'



Ro Ro R0 Ro Ro R0 Ro R0 Ro Ro R0 RO RO R0 R0 RO RO RO RO R0 RO RO RO RO RO Ro Ro Ro

I NCLUDE 'c2.inc'

| NCLUDE 'stat.inc'

| NCLUDE ' agdat a. i nc'

| NCLUDE ' wrout . i nc'

| NCLUDE 'routc.inc

I NCLUDE 'sinflows.inc
| NCLUDE ' wcaot . i nc'

| NCLUDE ' | akweca. i nc'

| NCLUDE ' stas.inc'

| NCLUDE ' environ.inc'

I NCLUDE ' asr_param i nc
| NCLUDE 'asrl.inc'

| NCLUDE 'wier.inc'

| NCLUDE ' resadj.inc'

I NCLUDE ' specdssout.inc
| NCLUDE 'resws.inc

| NCLUDE ' wcasiminc

| NCLUDE ' oper sched. i nc'
| NCLUDE ' canal | oc. i nc'
I NCLUDE ' | vseepdi V. inc
I NCLUDE ' | oktarg.inc'

I NCLUDE 'add_misc.inc
| NCLUDE ' stornd.inc'

| NCLUDE ' dual ops. i nc'

I NCLUDE 'trig_|lec_et _paraminc
I NCLUDE 'l ec_et.inc

| NCLUDE ' cnl needs. i nc'

DI MENSI ON col pos_kd(max_n_str_node_dep),

col pos_ku(max_n_str_node_dep), col pos_sd(nax_nostr_cnl),
col pos_su(max_nostr_cnl), col pos_wd(nmax_n_weir_outf),

col pos_wu(max_n_weir_outf), crm n(max_ncnls, max_n_seas),
crmn_bel _flr(max_ncnls, max_n_seas), i xgr_on_of f (50),

crm nO(max_ncnl s, max_n_seas), no_canl _in_cel |l (max_ncel I s),
crmnd_bflr(max_n_cnl _mn_bel flr,max_n_seas),

fl trig constrt(max_ncnls, max_nostr_cnl,max_n_ds cell i,
hdcO( max_ncnl s, max_n_seas), ri ndi v_canl _area(max_ncel |l s, 3),
icnl _mn_nod_i ndx(max_n_cnl _mn_bel _flr),iygr_on_off(50),
icnl _no_reg _seas(max_n_cnl _w weir_seas),

i col _dest | vseep(max_n_dest |vsp), icounty |oc_indx(max_ncnls),
i day_storm(max_n_storm.drwdn), rmax_dschg coef (max_ncnl s),
ids trg _struc(max_n_cnl_mn_bel flr),

i eaarreg(max_n_res), ieaarsc(mx_n_res),

ilvflw for_slope(max_n_lvsp_loc,2), ires_no(max_n_res),
row dest | vseep(max_n_dest _|vsp),

sdnpflw for_sl ope(max_ncnl s, max_nostr_cnl),

sdnpflw for_slope_kn(max_n_str_node_dep),

suppflw_for_sl ope(max_ncnl s, max_nostr_cnl),

suppflw for_slope_kn(max_n_str_node_dep),

vary_sl ope_daily_opt (max_ncnls),

wdnpfl w for_slope(max_ncnls, max_n_weir_outf),
weir_no_reg_seas(nmax_n_cnl _w weir_seas),

wuppfl w_for_slope(max_ncnls, max_n_weir_outf),

i xglimmax_ncnls, max_nostr_cnl,max_n_ds_cell _Iin),
i year _stornm{max_n_storm drwdn),
iyglimmax_ncnls, max_nostr_cnl,max_n_ds _cell _|Iin,

| ev_no(nmax_no_| vsp), m d_point_canl (max_ncnls),



& month_storm(nmax_n_stormdrwdn), n_cells(max_n_gage | oc_outp),

& nbranch(max_ncnl s), ndsglim max_ncnl s, nax_nostr_cnl),

& no_of _down_strmloc(max_n_str_|lok_in_wca),

& no_of _stg_out p(max_n_gage_| oc_out p),

& node_wd(nmax_ncnl s, max_n_weir_outf),

& nodedl i n{max_ncnl s, max_nostr_cnl,max_n_ds _cell i,

& nprstrm(max_ncnl s),carea_in_cell (max_ncel | s),

& punp_effic(max_ncnl s, max_nostr_cnl, max_n_substr), reg(12),

& rowpos_kd(max_n_str_node_dep), rowpos_ku(max_n_str_node_dep),

& rowpos_sd(max_nostr_cnl), rowpos_su(nax_nostr_cnl),

& rowpos_wd(max_n_weir_outf), rowpos wu(nmax_n_weir_outf),

& weir_reg seas(max_n_cnl _w weir_seas,nax_n_weir_outf, max_n_seas),
& outf_struc_names_on_of f (max_nostr_cnl),

& n_gated_grav_outlets_fc(max_ncnl s),n_punp_outlets_fc(max_ncnls),
& i supp_at _ups_end(nmax_ncnl s, max_nostr_cnl)

CHARACTER borrow cnl _name_dnstrnt5, borrow cnl _name_upstrnt5,
canal _dest name_dual _ops*5, canal _nane_drawdown*5,

canal _name_dual _ops*5, canal _name_reg_seas*5, canl _id*5,

canl _id1*5, canl __id2*5, canl _id3*5,str_nane_chg | oc_fc_ops*6,
ci dncnl (max_ncnl s, max_nostr_cnl)*5, cnl _name_upstrm fc_ops*5,
cinto(max_ncnls, max_n_weir_outf)*5,cnl _name_trg ops*5,

cnl _name_fc(max_n_ds_cnl _Iim*5, cnne*5,

county_loc*2, canl _m n_nod_name*5, str_name_on_of f*6,

dest _canal nane_| vseep(max_n_dest | vsp)*5,

ds_canal _name_|i m(max_ncnls, max_n_ds_cnl _|inm*5,

ds targ id(max_n_str_w ds targ)*6,

i mport _area_name(max_n_targ_area)*5, canal _nane_on_of f*5,
nanme_of _i nfl ow struc_res(max_ncnl s, max_nostr_cnl,

max_n_res_rec_str_flw)*6, nanel ok*5

outf _struc_names(max_nostr_cnl)*6,char_id _cnl _ws _resasr*5,
outf _struc_names_res(nmax_nostr_res)*6,

res_name_cnl *6, res_nane_drawdown*6
res_name_frmcnl (max_ncnl s, max_nostr_cnl,

max_n_res rec_str _flw*6, res_struc_inf_ref(nmax_nostr _res)*6

rlist_Ivnane(nmax_no | vsp)*5, rlv_seep to _canl _cllb*5,
str_id(max_ncnl s, max_nostr_cnl)*6, struc_nane_reg seas*6,
struc_tvary_nane*6, targ_nane_byp res(max_n_res_rec_str_flw)*5,
upstrm canal _nane(nmax_ncnl s)*5, outf _struc_nanes_on_of f*6

wei r_name(max_ncnls, max_n_weir_outf)*6,

wei r_name_reg_seas(max_n_weir_outf)*6,

outf _struc_names_ops(max_nostr_cnl)*6,
fnm(max_n_str_node_dep) *6, ups_canal _nane_on_of f *5,
str_nane_alt _loc_trg ops*6,cnl _name_alt_trg_ops*5

Ro Ro R0 Ro Ro Ro R0 Ro R0 R0 R0 RO RO RO RO R0 RO RO RO RO RO RO RO RO Ro RO Ro

| NTEGER col pos_kd, col pos_ku, col pos_sd, col pos_su, col pos_wd,
& col pos_wu, rowpos_kd, rowpos_ku, rowpos_sd, rowpos_su, rowpos_wd,
& rowpos_wu

REAL | vseep_divers, |vseep_punp_cap

DOUBLE PRECI SI ON CRM N, CRM NO, hdcO, crmi n_bel flr
O o e o T o Y S I

C READ CANAL SPECI FI CATI ON DATA

DO | =1, NCH+1



QXIl) = 0.0
END DO

do node = 1, max_ncells
carfact(node) = 0.0

carea_in_cell(node) = 0.0
no_canl _in_cell(node) = 0.0
enddo
NSTR = 0

iroute_ to manic_via g200a =0
READ (11,*) no_of struc_w ds targ no_res
DO k = 1,no_of struc_w ds targ no_res
READ (11,*) struc_nanme_w targ (Kk),
$ ds_targ_id(k),frc_flow targ(k)
ENDDO

IF (no_of struc_wds targ no res .GI. 0) THEN
DO kk = 1, no_of struc_w ds_targ no_res
CALL match(ds_targ_id(kk),1,5,inport_area_name |,
$ ntotal _no_i nport_areas+1, 5, i nat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 10) ds_targ_id(kk),struc_name_w_targ(kk)
STOP
ENDI F
ids trg_struc(kk) = imatch
END DO
ENDI F
READ (11,' (i5, 2x, 20( A6, 1x), 5(/7X, 20(A6, 1x)))"') no_struc_spec ,
$(strname_spec(i),i=1,no_struc_spec)
READ (11, *)
DO 190 N = 1, NCH
n_gated grav_outlets fc(n) =0
n_punmp_outlets fc(n) =0
READ (11, 20) CNME, (HDC(N, 1),1=1,2), WDTH(N), CHHC(N) , CRM N(N, 1),
$ CRM N(N, 2), BEGSTE N), upstrm canal _name(n), NBRANCH( N), LCNB( N) ,
$ NOUT(N), iserv_area_l oc(n), county_I| oc
IF (county loc .EQ 'PB') THEN
icounty loc_indx(n) =1
ELSE I F (county loc .EQ 'BR ) THEN
icounty loc_indx(n) = 2
ELSE I F (county_loc .EQ 'DA') THEN
icounty loc_indx(n) = 3
ELSE
icounty loc_indx(n) =0
ENDI F
DO i season = 1,2
CRM N bel flr(N,iseason) = CRM N(N, i season)
CRM NO( N, i season) = CRM N(N, i season)
HDCO( N, i season) = HDC(N, i season)
ENDDO

check if order of canals input is consistent with canal location file

IF (CNVE . NE. CNMN)) THEN
WRI TE(*, 3) CNMVE, CNM N)
STOP

ENDI F



i nput structure specifications

DO i = 1,nout(n)
READ (11, 30) weir_name(n,i),CNTQ(N, 1), COLPCS_WJ(I),
$ ROWPOS_WJ( 1), COLPOS_WD(I) , ROWPCS_WD( 1), STRCF(N, i), CREL(N, i),
$ GADTH( N, i)

CREL2(N,i) = CREL(N,i)
|F (COLPOS_ WX(1) .GT. 0 .AND. ROWPOS WX(1) .GT. 0)

$ NODE_WD(N, 1) = COLPCS WD) - M NX( ROAPCS WX 1)) +1
$ +I SUM ROWPOS_WIX( 1))
END DO
READ (11,'(3X,13,615)"') NTIDEOUT(N), (YCNLNODE(N, I),1 = 1,

$  NTIDEOUT(N)), NSTRCTR(N)

DO i = 1, NSTRCTR(N)
imatch _struc_loc(n,i) =0
iopt_for_interdep_on_off(n,i) =0

ENDDO
DOi = 1,nstrctr(n)
ides_cap_limt(n,i) =0
DOm= 1,12
frac_struc_cap(n,i,m = 1.0
END DO

READ (11,' (A6)') str_id(N1)

IF (str_id(N, 1) .EQ strnane_spec(29))
$ iroute_to_mamic_via_g200a = 1

READ (11,'(516)') col pos_su(i), rowos_su(i), col pos_sd(i) ,
$ rowpos_sd(i)

if (rowpos_su(i) .gt. 0 .and. colpos_su(i) .gt. 0)
+ t hen
icell _no_su(n,i) = colpos_su(i) - mnx(rowpos _su(i))
+ + 1 + isunm(rowpos_su(i))
el se
icell _no_su(n,i) = -901
endi f

if (rowpos_sd(i) .gt. 0 .and. colpos_sd(i) .gt. 0)
+ t hen
icell _no_sd(n,i) = colpos_sd(i) - mnx(rowpos_sd(i))
+ + 1 + isunm(rowpos_sd(i))
el se
icell _no_sd(n,i) = -901
endi f

READ (11,'(16)') 1SPEC(N, I)
READ (11,'(16)') 1RCEI VE(N, I)
| RCEI VE2(N, 1) = | RCEI VE(N, 1)

IF (1 RCEIVE(N, 1) .EQ 1) THEN
READ (11,' (A5)') CI DNCNL(N, 1)
ELSEIF (1 RCEIVE(N,1) .EQ 2) THEN
READ (11,'(5X,13,2015)") ncells_rec(N 1) ,(IXRCV(N,i,j),



(¢

$ ' YRCV(N, I,j) ,j = 1,ncells_rec(N1))

DOj = 1,ncells_rec(N1)
NODRCV(N, 1,j) = IXRCV(N,i,j) - MNX(IYRCV(N,i,j)) + 1
$ + I SUM I YRCV(N,i,j))
NODRCV2(N, 1,j) = NODRCV(N, 1,]j)

END DO
CIDNCNL(N, 1) = ' NOCNL'

ELSEI F (1 RCEI VE(N, 1) .EQ 3) THEN
READ (11,' (5X,1015)") 1RVBSN(N, I)
CIDNCNL(N, 1) = ' NOCNL'

ENDI F

READ (11,'(16)') NPRTY(n,i)

READ (11,' (5F6.2)') (RWKSTG(N,1,J),J=1, 2)

READ (11,' (5F6.2)') (RWNSTGS(N,1,J), J=1, 2)

DOJ = 1,2
RMXSTG2(N, I, J)
RMNSTG2(N, I, J)
RMXSTGO(N, I, J)
RWMNSTGO(N, I, J)

END DO

RMXKSTG(N, I, J)
RMNSTGS(N, |, J)
RMXKSTG(N, | , J)
RMNSTGS(N, |, J)

cal cul ate depth above m ni mum for reduction of capacity for flood contro

DO J=1, 2
dpth_abve_m = 0.5 * (RWXSTGN, I, J)-RWSTGS(N, I, J))
dpt h_above_m = am nl(dpth_abve_m, 0. 2)

dpt h_above_m _cap_red(n,i,j) = max(dpth_above mm, 0. 1)
ENDDO
READ (11,'(F6.2,1x,i2,1x,i2,5(2i3,F6.2))"') RM NHD(N, I),
$ ides_cap_limt(n,i),ndsglinmn,i),(ixglimn,i,j),
$ iyglimn,i,j),fl_trig_ constrt(n,i,j),j=1,ndsglinmn,i))

do j=1,ndsglimn,i)
nodedlim(n,i,j) =ixglimn,i,j) - mnx(iyglimn,i,j))

$ + 1 + isun(iyglimn,i,j))
enddo
ids trg_idx(n,i) = ntotal _no_inport_areas+1
IF (no_of _struc_w ds_targ no res .GI. 0) THEN

k = 1,no_of _struc_w ds_targ no_res
F (str_id(N, 1) .EQ struc_nanme_w targ(kk)) THEN
ids trg idx(n,i) = ids_trg_struc(kk)

GO TO 40
ENDI F
END DO
ENDI F
40 READ (11,' (16, 2x, 5( A6, 2x, f5. 2, 2x, A5, 2x,i 1, 2x, A6, 2x))"') NRES

$ (N, 1) ,(res_name_frmenl (n,i,ir),pctres(n,i,ir) ,
$ targ_name_byp_res(ir),iopt_to_deiver_bel _targ(n,i,ir)
$ name_of _inflow struc_res(n,i,ir),ir = 1,nres(n,i))

READ (11,' (16, 2x, 5(A5, 2X,F7.2,2X))") NDSCLIMN,I) ,
$ (ds_canal _nane_limn,j) ,CNLSTG N, I,J), J = 1, NDSCLIMN, 1))

READ (11," (16)") NCOEFF(N, 1)



DO J = 1, NDSCLIMN, I)
CNLSTG2(N, 1,J) = CNLSTG(N, I, J)
ENDDO

IF (NRES(N, 1) .GT. 0) THEN
DOir = 1, NRES(N, 1)

res_name_cnl = res_nane_frmecenl (n,i,ir)
CALL match(res_nane_cnl, 1, 6, resnane, ntotres+1, 6,
$ i mat ch)

IF (imatch . EQ 0) THEN
WRI TE(*, 50) res_nane_cnl,str_id(n,i)

ENDI F

irsrcvr(n,i,ir) = imtch

DO kk = 1,ninstr(irsrcvr(n,i,ir))
res_struc_inf_ref(kk) = res_struc_inflow nane

$ (irsrcvr(n,i ,ir),kk)
END DO
CALL match(targ_name_byp res(ir), 1,5,
$ i mport_area_nanme ,ntotal _no_inport_areas+1,5,i match)

IF (imatch . EQ 0) THEN
WRI TE(*, 60) targ_nanme_byp res(ir),str_id(n,i)
ENDI F
itrg_byp_r_idx(n,i,ir) = imatch
t.

IF (pctres(n,i,ir) .I 0.010) THEN
CALL mat ch(nanme_of inflow struc _res(n,i,ir), 1,6,
$ res_struc_inf_ref,ninstr(irsrcvr(n,i,ir)),6,imtch)
IF (imatch . EQ 0) THEN
WRI TE(*, 70) name_of _inflow struc_res(n,i,ir),
$ str_id(n,i)
ENDI F
i _res_inf_struc_indx(n,i,ir) = imtch
ENDI F
END DO

ENDI F
IF (NDSCLIMN, 1) .GI. 0) THEN
DOj = 1,NDSCLI MN, I)
CALL match(ds_canal _nane_limn,j), 1,5 cnmnch+l,5,
$ i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 80) ds_canal _nanme_linm(n,j)
STOP
ENDI F
CNUMN, I,J) = imatch
END DO
ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
C
IF (str_id(n,i) .EQ strnane_spec(67) .OR str_id(n,i) .EQ
strname_spec(51) .OR str_id(n,i) .EQ strnanme_spec(50))
THEN
READ (11,'(16,2x,5(F6.2,1x))') n_trigger _fc(n,i)
(stg_trigger_fl(n,i,j),j=1,n_trigger_fc(n,i))
READ (11,' (16, 2x,5(F6.2,1x))') n_stg_nmn_cnl(n,i)
(stg mn fc(n,i,j),j=1,n_stg mn_cnl(n,i))
IF (str_id(n,i) .EQ strnane_spec(50)) THEN
READ (11,*) frac_reg_flow nesrs_s355

B B P



ELSE I F(str_id(n,i) .EQ strname_spec(51)) THEN
READ (11,*) frac_reg flow nesrs_s333 ,

$ iopt_for_reg_rel eases_s334, s333s334rg_of f set
READ (11,*) is334_open_flg,frac_avail _cap_s333,
$ frac_avail _cap_s334
ENDI F
ENDI F

IF (str_id(n,i) .EQ strname_spec(68)) THEN
READ (11,' (5x,A3)') earth_plug_opt
READ (11,' (16, 2x,5(A5,1x,13,2x))") n_trigger_fc_cnl

$ (n,i) ,(cnl_name_fc(j),n_trig for_oper(n,i,j) ,j=1,
$ n_trigger_fc_cnl(n,i))
DOj = 1,n_trigger_fc_cnl(n,i)
READ (11,' (5(F6.2,1x))"') (stg_trig_oper(n,i,j,k),k =
$ 1, n_trig_for_oper(n,i,j))

CALL match (cnl _name_fc(j), 1,5, cnmnch+1,5,imatch)
IF (imatch . EQ 0) THEN
WRI TE(*, 90) cnl _name_fc(j)
ENDI F
icnl_no fc(n,i,j) = imtch
END DO
ENDI F
IF (str_id(n,i) .EQ strname_spec(95)) THEN
READ (11,*) iroute_acne_fc_to_stale_ opt
ENDI F
C
READ (11,' (i6)') NSUBSTR(N, I)
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c ngrav_fc_subs =0
c npunp_fc _subs = 0
DO NS = 1, NSUBSTR(N, I)

READ (11,*) I PURPSE(N,1,NS) , (I RATINGN, 1, NS, J), STRDCAP
$ (N, I,NS,J), Dl SCOEF (N, I,NS,J),PWR(N, I,NS,J), STA NTKE
$ (N, 1,NS,J),J = 1, NCCEFF(N, 1))

IF (IRATING(N, I,NS,1) .EQ 2) THEN

IF (str_id(n,i) .EQ strnane_spec(12)) THEN
READ (11,' (16, 1x, F6. 2, 2x, A3,13)"' )1 NGVHDOPT(N, |, NS),
$ punp_effic(n,i,ns), back_sp_punp_s9_opt,
$ iopt_for_interdep_on_off(n,i)
ELSEIF (str_id(n,i) .EQ strname_spec(31)) THEN
READ (11,' (16, 1x,F6.2,213)"') | NG/HDOPT(N, I, NS),
$ punp_effic(n,i,ns),iseep_|lims356_opt,
$ iopt_for_interdep_on_off(n,i)
ELSE
READ (11,' (16, 1x,F6.2,13)"') | NGVHDOPT(N, I, NS),
$ punp_effic(n,i,ns),iopt_for_interdep_on_off(n,i)
ENDI F
DO KI = 1, NCOEFF(N, I')
DI SCOEF(N, I, NS, KI) = DI SCOEF(N, I,NS, KI) *
$ punp_effic(n,i,ns)
END DO
ENDI F
END DO

END DO



DO i = 1,nout(n)
IF (CONTQ(N, 1) .NE. 'LAND ') THEN
CALL match(CINTQ(N, 1), 1,5, cnm nch+1, 5, i mat ch)
IF (imatch .EQ O .AND. CINTQ(N, 1) .NE. 'OCEAN . AND.

$ CINTON, 1) .NE. 'BNDRY') THEN
WRI TE(*, 100) CINTQ(N, 1), weir_nanme(n,i)
STOP
ENDI F
into(n,i) = imtch
IF (CINTQ(N, 1) .EQ 'BNDRY') into(n,i) = 888
ELSE
into(n,i) = 999
ENDI F
END DO
DO I = 1, NOUT(N)

kmat ch_cnl _| oc_weir _up
kmat ch_cnl | oc_weir _dn
DO | POS = 1, NODCR(N)
IF (COLPOS_WJ(1) .EQ XCN(N, I PCS) .AND. ROANPOS WJ(1) .EQ
$ YCN(N, I POS)) THEN
NODEPCS WJ(N, 1) = | PCS
I F (NODEPCS_WJ(N, 1) .eqg. NODCR(N)) THEN
i wuppflw for_slope(n,i) =1
ELSEI F (NODEPCS WJ(N, 1) .le. md_point_canl (N)) THEN
i wuppflw for_slope(n,i) =2
ELSEI F (NODEPOCS WJ(N, 1) .gt. md_point_canl (N)

0
0

$ . AND. NODEPOS_ WJ(N, 1) .ne. NODCR(N)) THEN
i wuppflw for_slope(n,i) =3

ENDI F

kmatch_cnl _loc_weir_up =1

GO TO 110

ENDI F
END DO
110 IF (CINTO(N, 1) .NE. 'LAND '. AND. CINTQ(N, 1) .NE. 'OCEAN

$ .AND. CINTQ(N,1) .NE. 'BNDRY') THEN

DO I PGS = 1, NODCR(into(n,i))
IF (COLPOS W\D(1) .EQ XCN(into(n,i),ipos) .AND
$ rowpos_wd(i) .EQ vycn(into(n,i),ipos)) THEN
nodepos_wd(n,i) = ipos
| F (NODEPCS wd(n,i) .eq. 1) THEN
i wdnpflw for_slope(n,i) =1
ELSEI F ( NODEPCS wd(n,i) .le. md_point_canl
$ (into(n,i)).and. NODEPCS_ WD)(n,i) .ne.1l) THEN
i wdnpflw for_slope(n,i) = 2
ELSElI F ( NODEPOS _wd(n,i) .gt. md_point_canl

$ (into(n,i))) THEN
i wdnpflw for_slope(n,i) =3

ENDI F

kmatch_cnl _loc_weir_dn = 1
GO TO 120

ENDI F
END DO
ELSE

nodepos_wd(n,i) = -901



kmatch_cnl _loc_weir_dn = 1

ENDI F

120 CONTI NUE

| F (kmatch_cnl _loc_weir_up .EQ 0) THEN
WRI TE(*, 650) COLPOS_WJ(1), RONPCS_WJ( 1), cnn(n)
STOP

ENDI F

| F (kmatch_cnl _loc_weir_dn .EQ 0) THEN
WRI TE(*, 750) COLPOS_WD( 1), rowpos_wd(i), cnm(n)

STOP
ENDI F
END DO
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
DOi = 1,nstrctr(n)

CALL match(str_id(N,1),1,6,flnm 300, 6,inmatch)
IF (imatch .EQ 0) THEN
WRI TE(*, 140) str_id(N, 1), cnm(n)

STOP
ENDI F
istr(n,i) = imtch
END DO
DOi = 1,nstrctr(n)

CALL mat ch(CI DNCNL(N, 1),1,5,cnm nch+1, 5, i mat ch)
IF (imatch . EQ 0) THEN

WRI TE(*, 150) cidncnl (n,i),cnm(n),str_id(n,i)

STOP
ENDI F
idncnl (n,i) = imtch
kmat ch_cnl _loc_up = 0
DO kk = 1, NODCR( N)

I F (col pos_su(i) .EQ xcn(n,kk) .AND. rowpos_su(i)

$ .EQ ycn(n, kk)) THEN
kmatch_cnl _loc_up =1
ENDI F
ENDDO

IF (kmatch_cnl _loc_up .EQ 0) THEN
WRI TE( *, 850) col pos_su(i),rowpos_su(i),flnn(istr(n,i))
STOP
ENDI F
kmatch_cnl _loc_dn = 0
IF (idncnl (n,i) .LE. nch) THEN
DO kk = 1, NODCR(i dncnl (n,i))
| F (col pos_sd(i) .EQ xcn(idncnl(n,i), kk) . AND.

$ rowpos_sd(i) .EQ vycn(idncnl(n,i),kk)) THEN
kmatch_cnl _loc _dn =1
ENDI F
ENDDO
ENDI F

I F (kmatch_cnl _loc_dn. EQ O . AND. idncnl (n,i).LE nch) THEN
WRI TE( *, 950) col pos_sd(i), rowpos_sd(i),flnn(istr(n,i))

STOP
ENDI F
I DNCNL2(n,i) = idncnl(n,i)
NO DS CNL_WS(N, 1) =1
| DNCNL_WS(N, 1,1) = I DNCNL(N, 1)
END DO



DOi = 1,nstrctr(n)

kk =i + 1
if (imatch_struc_loc(n,i) .eq. 0) then
do k = kk,nstrctr(n)
if (imatch_struc_loc(n,k) .eq. 0) then
if (icell_no_su(n,i).eq.icell_no_su(n,k) .AND

$ irceive(n,i).eqg.irceive(n, k) .AND. ((irceive(n,i)
$ .eqg. 2 .and. nodrcv(n,i,1).eq.nodrcv(n,Kk,1))
$ .or. (irceive(n,i).eq.1 .and. idncnl(n,i) .eq.
$ idncnl (n,k) .and. icell_no_sd(n,i) .eq.
$ icell _no_sd(n,k)))) THEN
imatch _struc_loc(n,i)=
i match_struc_loc(n, k)=
if (k .eq. kk) then
no_match_loc(i) = 2
i mtch_struc_no(i,1l) =
el se
no_match loc(i) = no_match_loc(i) + 1
endi f
i mtch_struc_no(i,no_match_loc(i)) =k
endi f
endi f
enddo
endi f
DO i pos = 1, nodcr(n)
IF (COLPOS_SU(1) .EQ XCN(N, I PGCS) .AND. RONPOS SU(I)
$ .EQ YCN(N, | PCS)) THEN
NODEPOS_SU(N, 1) = | PCS
| F (NODEPOS_SU(N, 1) .eq. NODCR(N) .OR flnn(istr(n,i)
$ .EQ "'S12A ' .OR flnmiistr(n,i)) .EQ 'S12B ' .OR
$ flnmiistr(n,i)) .EQ 'S12C ' .OR flnn(istr(n,i))
$ .EQ 'S12D ' .OR flnm(istr(n,i)) .EQ 'S333 ') THEN

i suppflw for_slope(n,i) =1
i supp_at _ups_end(n,i) =0
ELSEI F ( NODEPOS_SU(N, 1) .
i suppflw for_slope(n,i)
i supp_at _ups_end(n,i) =0
| F (NODEPCS_SU(N, 1) .eq. 1) THEN
IF (I1CL(n,ipos) .eq. 1) THEN
IF (COLPOS_SD(1) .ne. COLPOS SU(I)) THEN
i suppflw for_slope(n,i) =1
i supp_at _ups_end(n,i) =1
ENDI F
ELSEIF (1 CL(n,ipos) .eq. 2) THEN
|F (ROAPOS_SD(1) .ne. ROAPCS SU(I)) THEN
i suppflw for_slope(n,i) =1
i supp_at _ups_end(n,i) =1
ENDI F
ELSE
i suppflw for_slope(n,i)
i supp_at _ups_end(n,i) =
ENDI F
ENDI F
ELSEI F (NODEPCS _SU(N, 1) .gt. md_point_canl (N)

2

=1
1

e. mid_point_canl (N)) THEN
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$ . AND. NODEPGCS_SU(N, 1) .

ne. NODCR(N)) THEN
i suppflw for_slope(n,i)

=3
0

i supp_at _ups_end(n,i)
ENDI F
GO TO 160
ENDI F
END DO
160 IF (idncnl (n,i) .le. nch) THEN

DO I POCS = 1, NODCR(i dncnl (n,i))
IF (idncnl (n,i) .le. nch) THEN
I F (COLPOs SD(1) .EQ XCN(idncnl(n,i),ipos) .AND.
$ rowpos_sd(i) .EQ ycn(idncnl(n,i),ipos)) THEN
nodepos_sd(n,i) = ipos
| F (NODEPCS _sd(n,i) .eq. 1) THEN
i sdnpflw for_slope(n,i) =1
ELSEI F ( NODEPCS sd(n,i) .le. md_point_canl
$ (idnenl (n,i)).and. NODEPCS_sd(n,i) .ne. 1) THEN
i sdnpflw for_slope(n,i) =2
ELSElI F ( NODEPOS_sd(n,i) .gt. md_point_canl

$ (idncnl(n,i))) THEN
i sdnpflw for_slope(n,i) =3
ENDI F
IF (i .lIt. nstrctr(n)) THEN
G0 TO 170
ELSE
GO TO 180
ENDI F
ENDI F
ENDI F
END DO
ELSE
nodepos_sd(n,i) = -901
ENDI F
170 CONTI NUE
END DO

180 rmax_dschg_coef(n) = -99999.
DOi = 1,nstrctr(n)
nt ot _punp_fc_subs 0
ntot _grav_fc_subs 0
DO ns = 1, nsubstr(n,i)
if (discoef(n,i,ns,1).gt.rmax_dschg coef(n))
$ rmax_dschg_coef (n) = discoef(n,i,ns, 1)
ENDDO
DO k = 1,no_match_loc(i)

outl et structures whose source and destination |ocations match

npunp_fc_subs 0
ngrav_fc_subs 0
DO ns = 1, nsubstr(n,imtch_struc_no(i, k))
IF (irating(n,imtch _struc_no(i,k),ns,1).eq.2) THEN

punps that match

IF (ns .eq. 1) then
I F (ipurpse(n,imtch _struc_no(i,k),ns) .ne. 1)
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$ THEN
npunp_fc_subs = npunp_fc_subs + 1
nt ot _punp_fc_subs = ntot_punp_fc_subs + 1
ENDI F
ELSE
I F (ipurpse(n,imtch _struc_no(i,k),ns) .ne. 1)
$ THEN
| F (npunmp_fc_subs .eq. 0) THEN
nt ot _punp_fc_subs = ntot_punp_fc_subs + 1

ENDI F
npunp_fc_subs = npunp_fc_subs + 1
ENDI F
ENDI F
I F (ntot_punp_fc_subs .eq. 1) n_punp_outlets_fc(n)
$ = n_punp_outlets_fc(n) + 1
ELSE

gravity structures that match

IF (irating(n,imtch _struc_no(i,k),ns,1).eq.1) THEN
IF (ns .eq. 1) THEN
I F (ipurpse(n,imtch _struc_no(i,k),ns).ne.1)
$ THEN
ngrav_fc_subs = ngrav_fc_subs + 1
ntot grav_fc_subs = ntot _grav_fc _subs + 1
ENDI F
ELSE
I F (ipurpse(n,imtch_struc_no(i, k), ns).ne.1)
$ THEN
IF (ngrav_fc_subs .eq. 0) THEN
ntot _grav_fc_subs=ntot _grav_fc_subs+1

ENDI F
ngrav_fc_subs = ngrav_fc_subs + 1
ENDI F
ENDI F
IF (ntot_grav_fc_subs .eq. 1)
$ n_gated_grav_outlets_fc(n) =
$ n_gated_grav_outlets_fc(n) + 1
ENDI F
ENDI F
ENDDO
ENDDO
ENDDO
DOi = 1,nstrctr(n)

IF ( imatch_struc_loc(n,i) .eq. 0) THEN

outl et structures whose source and destination | ocati ons do NOT natch

npunp_fc _subs = 0
ngrav_fc subs = 0
DO ns = 1, nsubstr(n,i)
IF (irating(n,i,ns,1).eq.2) THEN

punps that do NOT nmatch

IF (ns .eq. 1) then



I F (ipurpse(n,i,ns) .ne. 1)
$ THEN
npunp_fc_subs = npunp_fc_subs + 1
n_punmp_outlets fc(n) = n_punp_outlets _fc(n)

$ + 1
ENDI F
ELSE
I F (ipurpse(n,i,ns) .ne. 1)
$ THEN

| F (npunp_fc_subs .eq. 0) THEN
n_punmp_outlets fc(n)=n_punp_outlets fc(n)

$ + 1
ENDI F
npunp_fc_subs = npunp_fc_subs + 1
ENDI F
ENDI F
ELSE

c
c gravity structures that do NOT match
c

IF (irating(n,i,ns,1).eq.1) THEN
IF (ns .eq. 1) THEN
I F (ipurpse(n,i,ns).ne.1)
$ THEN
ngrav_fc_subs = ngrav_fc_subs + 1
n_gated grav_outlets fc(n) =

$ n_gated_grav_outlets_fc(n) + 1
ENDI F
ELSE
I F (ipurpse(n,i,ns).ne.1)
$ THEN

IF (ngrav_fc_subs .eq. 0) THEN
n_gated_grav_outlets_fc(n) =
$ n_gated_grav_outlets_fc(n) + 1
ENDI F
ngrav_fc_subs = ngrav_fc_subs + 1
ENDI F
ENDI F
ENDI F
ENDI F
ENDDO
ENDI F
ENDDO
CALL mat ch(upstrm canal _name(n), 1,5, cnm nch+1, 5, i mat ch)
i up_canal _ws(n) = inmatch
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
IF ( NOUT(N) .GI. 0 .OR NSTRCTR(N) .GT. 0) THEN
NPRSTRMN(N) = MAXSTR+NOUT( N)
NOUTADD = NOUT( N)
DO MM = MAXSTR+1, MAXSTR+NOUTADD
STRNAME(MV) = wei r _nanme( N, M\ MAXSTR)
END DO
DO MM = 1, NSTRCTR(N)
TMPNAMVE(N, MM = str_id(N, MV
END DO
MAXSTR = MAXSTR + NOUT(N) + NSTRCTR(N)



C SUM NUMBER OF STRUCTURES TO BE MANAGED | N WROUTE SUBROUTI NE
| F (NSTRCTR(N) .GT. 0) THEN
DO IS = 1, NSTRCTR(N)
NSTR = NSTR + 1
IF (1S .EQ 1) ISTRMN(N) = NSTR
END DO
ENDI F

DOi = 1,nstrctr(n)
IF (nprty(n,i) .EQ 0) THEN
strname(nprstrmm(n)+i) = tnpnane(n,i)
ELSE
strname(nprstrm(n)+i) = tnpnane(n, nprty(n,i))
ENDI F
END DO
CHDEP(N) = BEGSTGE N)
190 CONTI NUE

check if upstreamcanal is listed after downstream canal for water
supply purposes

OO0 00

DO N = 1,NCH 1
| F (upstrm canal _nane(n) .ne. 'NOCNL') THEN
DO NCWS = N+1, NCH
I F (cnm(NCW5) .eq. upstrmcanal _nane(n)) THEN
WRI TE(*, 1050) cnnm(n), cnm(ncws), cnm(n), cnn( ncws)
STOP
ENDI F
ENDDO
ENDI F
ENDDO
c
c calculate canal water surface area in each grid cel
c
NPTS CN = 0
DO N = 1, NCH
DO I C = 1, NODCR( N)
NPTS_CN = NPTS_CN + 1
icell _no = NODECN(NPTS CN)/ 10
no_canl _in_cell(icell_no) = no_canl __in_cell(icell_no) + 1
carea_in_cell (icell_no) = carea_in_cell (icell_no)

& + DISTNC(I CL(N,1C)) * WDTH(N)
rindiv_canl _area(icell _no,no_canl _in_cell(icell _no)) =
& DI STNC(I CL(N, 1 C) * WDTH(N)
ENDDO
ENDDO

do node = 1, nmax_ncells
carfact(node) = carea_in_cell (node)/ GDAR
DO itype = 1, num use_type
frac_irr_area(node,itype) = frac_irr_area(node,itype)

& /[ (1.0 - carfact(node))

ENDDO

frac_irr_area_t(node) = frac_irr_area_t(node)
& / (1.0 - carfact(node))
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IF (use_lec_et * | ec_node_in_nodel (node) .NE. O .AND. ibsn

$ (node) .NE. 40 .AND. frac_irr_area_t(node) .NE. 0.) THEN
| F (erzd(node) .It. 0.00001) THEN
whcap = 0.0
ELSE

whcap = snmmax(node) / ((GDAR/ 43560.)*erzd(node))
whcap = whcap / (1.0 - carfact(node))

| F (s(node) .LT. whcap) THEN

s(node) = whcap
ENDi f
ENDi f
ENDI F
enddo

check if canal network for demand cal cul ation is properly defined
in input

DO N = 1, NCH
i branch_ ws = 0
DO NWs = N, NCH

| F (upstrm canal _nane(nws) .EQ cnnm(n)) THEN
i branch_ws = ibranch ws + 1
ENDI F
ENDDO

I F (NBRANCH(N) .EQ 1) THEN
IF (ibranch_ws .GI. 1) THEN
WRI TE(*, 5) ibranch_ws, cnn{n), NBRANCH( N)
STOP
ENDI F
ELSE
I F (i branch_ws . NE. NBRANCH(N)) THEN
WRI TE(*, 5) ibranch_ws, cnn{n), NBRANCH( N)
STOP
ENDI F
ENDI F
ENDDO

i nput structures with operations triggered by |ocations other than
i medi at e upstream headwat er or cana

READ (11,*) nsfc_w chg trg
DO kk = 1,nsfc_w chg_trg
READ (11, *) str_nane_chg | oc_fc_ops, cnl _name_upstrm fc_ops

$ ,cnl _name_trg_ops,ixfc_trg_ops(kk,1),iyfc_trg_ops(kk, 1)
$ ,str_name_alt_loc_trg_ops,cnl_nane_alt_trg_ops,ixfc_trg_ops
$ (kk,2),iyfc_trg_ops(kk,2)
igrid loc trg ops(kk,1) = ixfc_trg_ops(kk,1)-m nx(iyfc trg_ops
$ (kk, 1))+ 1 + isum(iyfc_trg_ops(kk, 1))
IF (ixfc_trg ops(kk,2) .gt. 0 .and. iyfc_ trg ops(kk,2) .gt. 0)
$ THEN
igrid loc trg ops(kk,2)=ixfc_trg ops(kk,2)-mnx(iyfc_trg ops
$ (kk,2))+ 1 + isunm(iyfc_trg_ops(kk, 2))
ELSE
igrid loc_trg ops(kk,2)= -901
ENDI F
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call match(cnl _nane_trg _ops, 1,5 cnmnch+l,5,imatch_trg_ops)
IF (imatch_trg ops .eq. 0) THEN
WRI TE(*, 6) cnl _name_trg_ops, str_nane_chg_l oc_fc_ops
STOP
ENDI F
icanl _no_trg ops(kk,1) = inmatch_trg ops

call match(cnl _nane_alt _trg_ops, 1,5, cnmnch+1, 5, i match)

IF (imatch .eq. 0) THEN
WRI TE(*, 665) cnl _nanme_alt _trg_ops,str_name_chg | oc_fc_ops
STOP

ENDI F

icanl _no_trg_ops(kk,2) = imatch

call match(cnl _nane_upstrmfc_ops, 1,5, cnm nch, 5, i nmat ch)

IF (imatch .eq. 0) THEN
WRI TE(*,7) cnl _name_upstrm fc_ops, str_name_chg | oc_fc_ops
STOP

ENDI F

icnl _no_upstrmtrg_ops(kk) = imatch

DO istruc = 1,nstrctr(icnl_no_upstrmtrg ops(kk))
outf _struc_names_ops(istruc) =tnpnane(icnl_no_upstrmtrg _ops
(kk),istruc)
ENDDO
call match(str_nane_chg |loc_fc_ops, 1, 6,outf_struc_names_ops
,nstrctr(icnl_no_upstrmtrg_ops(kk)), 6, i natch)
IF (imatch .eq. 0) THEN
WRI TE(*, 8) str_name_chg_ | oc_fc_ops
STOP
ENDI F
istruc_no_chg trg ops(kk) = imatch

call match(str_nane_alt _loc_trg ops, 1,6, flnm 300, 6, i match)
IF (str_name_alt _loc_trg_ops .ne. 'NOSTR ') THEN
IF (imatch .eq. 0) THEN
WRI TE(*, 667) str_nane_alt _loc_trg ops

STOP
ENDI F
istruc_no_alt_trg ops(kk) = imatch
ELSE
istruc_no_alt _trg ops(kk) = -901
ENDI F
DOIl =1,2

IF (cnn(icanl _no_trg ops(kk,Il1)) .ne. "NOCNL') THEN
DO i cnode = 1, nodcr(icanl_no_trg ops(kk,I1))
IF (ixfc_trg ops(kk,I1).eq.xcn(icanl_no_trg_ops(kk,I1)
,icnode) .AND. iyfc_trg _ops(kk,Il).eqg.ycn
(icanl _no_trg_ops(kk,I1),icnode)) THEN
node pos_trg ops(kk,l1) = icnode
IF (icnl_no_upstrmtrg ops(kk) .eq. icanl_no_trg_ops
(kk, 1)) THEN
| F (node_pos_trg_ops(kk,I1) .1t. md_point_canl(
icnl _no_upstrmtrg_ops(kk))) THEN
itrg loc_ops_cnl (kk,I1) =1
ELSE



itrg loc_ops_cnl (kk,I1) =2
ENDI F
ELSE
itrg_loc_ops_cnl (kk,I11) =3
ENDI F
ENDI F
ENDDO
| F (node_pos_trg_ops(kk,I1) .eq. 0) THEN
WRI TE(*,9) ixfc_trg ops(kk,I1),iyfc_trg_ops(kk,I1I)

$ ,cnl _name_trg_ops,str_name_chg_l oc_fc_ops
STOP
ENDI F

ELSE
node_pos_trg_ops(kk,Il) = -901
itrg loc_ops_cnl (kk,Il) = -901

ENDI F

ENDDO

ENDDO

c
Cc input structures with single on/off downstreamtrigger (at any |ocation)
c
READ( 11, *) no_struc_sing _on_off
DO kk = 1, no_struc_sing_on_off
READ (11, *) str_nane_on_off, ups_canal _name_on_of f
$ , canal _nanme_on_of f, i xgr_on_of f (kk)
$ ,iygr_on_off(kk),trig_stg_on_off(kk), offset_on_of f (kk)
igrid loc_on_off(kk) = ixgr_on_off(kk)-m nx(iygr_on_off(kk))
$ + 1 + isun(iygr_on_off(kk))
call match(canal _name_on_off, 1,5, cnm nch+1, 5, i nat ch)
IF (imatch .eq. 0) THEN
WRI TE(*, 17) canal _nanme_on_of f, str_name_on_off
STOP
ENDI F
icnl _no_on_of f(kk) = imatch

call match(ups_canal _nane_on_off, 1,5, cnm nch+1, 5, i nmat ch)
IF (imatch .eq. 0) THEN
WRI TE(*, 177) ups_canal _name_on_of f, str_name_on_of f
STOP
ENDI F
i ups_cnl _no_on_off(kk) = imatch

DO istruc = 1,nstrctr(iups_cnl_no_on_of f (kk))
outf_struc_names_on_off(istruc) =tnmpnane(iups_cnl_no_on_off
$ (kk),istruc)
ENDDO
call match(str_nane_on_off,1,6,outf_struc_names_on_off
$ ,hstrctr(iups_cnl _no_on_of f (kk)), 6, i match)
IF (imatch .eq. 0) THEN
WRI TE(*, 18) str_nanme_on_off
STOP
ENDI F
i struc_no_on_off(kk) = imatch

IF (cnn(icnl _no_on_off(kk)) .ne. 'NOCNL') THEN
DO i cnode = 1, nodcr (icnl_no_on_of f (kk))
I F (ixgr_on_off(kk) .eq. xcn(icnl_no_on_off(kk),icnode)
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$ . AND. iygr_on_off(kk) .eq. ycn(icnl_no_on_off (kk)
$ ,icnode)) THEN
node_pos_on_of f (kk) = icnode
ENDI F
ENDDO
| F (node_pos_on_off(kk) .eq. 0) THEN
WRI TE(*, 19) ixgr_on_of f(kk),iygr_on_of f(kk)

$ , canal _name_on_of f, str_name_on_of f
STOP
ENDI F
ELSE
node_pos_on_of f(kk) = -901
ENDI F
ENDDO
i nput structures with time varying capacities(other than S12s, S343AB)
READ (11,*) no_struc_tvary
DO kk = 1,no_struc_tvary
READ (11,*) struc_tvary_nane
DO n = 1,nch
DOii = 1,nstrctr(n)
IF (flnm(istr(n,ii)) .EQ struc_tvary_nane) THEN
i canal _struc_vary = n
istruc_no vary =i
GO TO 200
ENDI F
END DO
END DO
200 READ (11,*) (frac_struc_cap(icanal struc_vary,istruc_no_vary,
$ im ,im=1,12)
END DO
i nput canal nanes and mninum |l evels maintained during dry periods
when WCAs are bel ow respective floor el evation
READ (11,*) no_canl _m n_nod_bel flr,nonth_beg mn_nod flr
$ ,iday_beg min_nod flr,month_end_mn_nod flr
$ ,iday_end_mn_nod_flr
DOic = 1,no_canl _mn_nod_bel flr
READ (11,*) canl_mn_nod _nane, (crmind_bflr(ic,i),i=1,2)
call match (canl_m n_nod_nane, 1,5, cnm nch+1, 5, i mat ch)
icnl _mn_nod_indx(ic) = imtch
ENDDO
DOic = 1,no_canl _mn_nod_bel flr
CRM N bel flr(icnl_mn_mod indx(ic),1) = crmnd bflr(ic,1)
CRM N_bel _flr(icnl_mn_nmod_indx(ic),2) = crmnd_bflr(ic,?2)
ENDDO
i nput seasonal flood control elevations for follow ng structures
simul ated as fixed crest weirs

READ (11, *) nreg_seas
DOi = 1,nreg_seas
READ (11,' (A5, 2x, A6, 2F6.1)') canal nanme_reg_seas
$ , Struc_nane_reg_seas, (reg(k), k=1, 2)



call match (canal _nane_reg seas, 1,5,cnmnch+1,5,i natch)
icnl_no reg seas(i) = imtch
nout _reg_seas = nout(icnl_no_reg _seas(i))
do is = 1,nout(icnl_no_reg seas(i))
wei r_name_reg_seas(is) = weir_nane(icnl_no_reg seas(i),is)

weir _reg_seas(i,is,1) =reg(l)
weir _reg_seas(i,is,2) =reg(2)
enddo
call match (struc_nane_reg_seas, 1, 6, weir_nane_reg_seas
$ , hout _r eg_seas, 6, i mat ch)
iweir_no reg _seas(i) = imtch
ENDDO

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
DOia = 1,ntotres
IF ( nasr_fromres(ia) .GI. 0) THEN
DOj = 1,nasr_fromres(ia)
MAXSTR = MAXSTR + 1
STRNAME( MAXSTR) = asr_nane(ia,j)

END DO

ENDI F

IF (nasr_to res(ia) .GI. 0) THEN
DOj = 1,nasr_to_res(ia)

MAXSTR = MAXSTR + 1
STRNAME( MAXSTR) = asr_nane_rec(ia,j)

END DO
ENDI F
DOi = 1,noutstr(ia)
IF (res_out _type(ia,i) .NE. '"WSPLY '.AND.
$ res_out _type(ia,i) .NE 'SEEPG) THEN

MAXSTR = MAXSTR + 1
STRNAME( MAXSTR) = res_out _strname(ia,i)

ENDI F
END DO
END DO
c PRI NT *, MAXSTR,' JUST BEF PASSI VE WEI R NAMES'
C
DOi = 1,no_of wiers
ndrctn = 0
DOk = 1,5
IF (wier _orient(i,k) .NE 'O) THEN
ndrctn = ndrctn + 1
MAXSTR = MAXSTR + 1
STRNAME( MAXSTR) = wei r_nane_wca(i, ndrctn)
ENDI F
END DO
END DO
READ (11,*) no_if_conditions
DOicond = 1,no_if _conditions
C ........................................
c icond = 1 - unconditionally output,relative to current base
c icond = 2 - if number of stas(nnarea) greater than zero
c icond = 3 - if nunmber of stas(nnarea) .GI. 0 or makeup rule
c is in effect
c icond = 4 - if Mam Canal Basin runoff and NNR Canal basin
c runoff in EAA is diverted to STA34
c icond =5 - if L-8 basin current plunbing system and operation
c is sinulated (opt_ |8 prop = 0)
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icond = 6 - if proposed L-8 basin plunbing system and operation
is sinulated (opt_ I8 prop = 1)

icond =7 - if Rainfall Plan or NSM stage targets used in ENP
(type_flow across_ttrail .NE. 'M NDEL')

icond =8 - if North storage is sinmulated for LOK

icond =9 - if seminole denands in Big Cypress Basin are sinmulated
(isemflg = 1)

icond = 10 - if LOKis split into sections

READ (11,' (i 5, 2x,20( A6, 1x), 11(/7X, 20( A6, 1x)))"') NADDSTR
$( STRNAMVE( |), | =MAXSTR+ 1, MAXSTR+NADDSTR)
n_str_if _cond(icond) = NADDSTR

MAXSTR = MAXSTR + NADDSTR
print *, maxstr,' KKKKK , NADDSTR
print *, n_str_if _cond(icond)

END DO

READ i f nmaws > 0
n sta inf _dss =0
IF (nstarff .GI. 0) THEN
READ (11,' (15, 2x,10(A6,1x))"') n_sta_inf_dss, (STRNAMVE(I),
$ | =MAXSTR+ 1, MAXSTR+NSTARFF)
MAXSTR = MAXSTR + NSTARFF
ENDI F

C-<5---=0--=-5c=-0-=--5--=0---=5--c20-==-5-zc-0-c--5---=0---=5----0--

n_str_add = 0
do kkk = 1, max_n_res
i eaarsc(kkk) =0
i eaarreg(kkk) =0
enddo
naddstr_asr_eaa = 0
| F (iasr_opt_eaa(is8bsn - 6).EQ 1.0R iasr_opt_eaa(is7bsn - 6)

+ .EQ 1 .0OR iasr_opt_eaa(isbabsn-6) .EQ 1 .OR nasr_to_eaa
+ (is8bsn - 6) .GI. 0 .OR nasr_to _eaa(is7bsn - 6) .GI. 0 .OR
+ nasr_to_eaa(isbabsn - 6) .GI. 0) THEN
READ (11,' (15, 2x, 10(A6, 1x))') NADDSTR_ASR EAA, ( STRNAME( )
+ , | =MAXSTR+ 1, MAXSTR+NADDSTR_ASR_EAA)
MAXSTR = MAXSTR + NADDSTR_ASR EAA
ENDI F
DO ib = 1, neaabsn
IF (ib .NE. 2) THEN
IF (iasr_opt_eaa(ib).EQ 1 .OR ires_opt_eaa(ib).EQ 1) THEN
n str_add = n_str_add + 1
i eaarsc(ieaa_res_asr(ib)) = ieaarsc(ieaa_res_asr(ib))
$ +1
STRNAME( MAXSTR+n_str_add) = res_struc_i nfl ow_nane
$ (ieaa_res_asr(ib),ieaarsc(ieaa_res_asr(ib)))
ENDI F
DO kk = 1,no_of res reg_frmlok(ib)
n_str_add = n_str_add + 1
i eaarreg(ieaa_res_asr_reg(ib,kk))
$ = jeaarreg(ieaa_res_asr_reg(ib,kk)) + 1
STRNAME( MAXSTR+n_str _add) = res_struc_i nfl ow_name
$ (ieaa_res_asr_reg(ib,kk),ieaarreg(ieaa_res_asr_reg(ib, kk)

$ ))
END DO



ELSE
IF (iasr_opt _eaa(ib) .EQ 1 .OR ires_opt _eaa(ib) .EQ 1

$ .OR ires_opt_hill .EQ 1) THEN
n str_add = n_str_add + 1
i eaarsc(ieaa_res_asr(ib)) = ieaarsc(ieaa_res_asr(ib))
$ +1
STRNAME( MAXSTR+n_str_add) = res_struc_i nfl ow_nane
$ (ieaa_res_asr(ib),ieaarsc(ieaa_res_asr(ib)))
ENDI F

DO kk = 1,no_of res reg_frmlok(ib)
n_str_add = n_str_add + 1
i eaarreg(ieaa_res_asr_reg(ib,kk))

$ = jeaarreg(ieaa_res_asr_reg(ib,kk)) + 1
STRNAME( MAXSTR+n_str _add) = res_struc_i nfl ow_name
$ (ieaa_res_asr_reg(ib,kk),ieaarreg(ieaa_res_asr_reg(ib, kk)
$ ))
END DO
ENDI F
END DO
IF (n_str_add .GI. 0) MAXSTR = MAXSTR + n_str_add
c
n_str_add = 0
DOirs = 1,nres_ws
DO js = 1, noutlets(irs)
IF (idshg opt(ires_no(irs),js) .EQ 1) THEN
n_str_add = n_str_add + 1
STRNAME( MAXSTR+n_str_add) = res_out_strnane
$ (ires_no(irs),istrctr_ws(ires_no(irs),js))
ENDI F
END DO
END DO
IF (n_str_add .GI. 0) MAXSTR = MAXSTR + n_str_add
c
IF (ires_opt_eaa(is8bsn-6).EQ 1.0R ires_opt_eaa(is7bsn-6) .EQ
$ 1 .0OR ires_opt_eaa(isbabsn-6) .EQ 1 .OR ires_opt_hill .EQ 1)
$THEN

READ (11,' (i 5, 2x, 20( A6, 1x), 10(/7X, 20( A6, 1x)))"') NADDSTR
$(STRNAME( 1), | =MAXSTR+ 1, MAXSTR+NADDSTR)
MAXSTR = MAXSTR + NADDSTR
ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
n_str_add = 0
DOirs = 1,nres_ws
I F (nasr_fromres(ires_no(irs)) .GI. 0) THEN
DO is 1, noutl ets(irs)
js = istrctr_ws(ires_no(irs),is)
IF (idshg opt(ires_no(irs),is) .NE. 1) THEN
I F (i nodopt(ires_no(irs),js,3) .EQ 0) THEN
icnl_no =ircnl(ires_no(irs),js,1)
char _id _cnl _ws _resasr = cnn(icnl_no)
IF (char_id cnl _ws resasr(1:3) .ne. 'LWD ) THEN
IF (nasr_to_cnl(icnl _no) .GI. 0) THEN
n str_add = n_str_add + 1
ENDI F
ENDI F
ENDI F
ENDI F



END DO
ENDI F
END DO
IF (n_str_add .GI. 0) THEN
READ (11,' (7x, 20( A6, 1x), 10(/7X, 20( A6, 1x)))")
$(STRNAMVE( ), | =MAXSTR+ 1, MAXSTR+n_st r _add)
MAXSTR = MAXSTR + n_str_add

ENDI F
C
IF (LP(1)) READ(55,' (1X, F6.2)') stagelo
IF (Ip(1)) THEN
IF (runnmode .EQ 'CALIB ) THEN
READ( 55, *) no_canal s
I F (nch . EQ no_canals) READ(55,'(15F6.2)') (CHDEP(IN) ,IN
$ =1, no_canal s)
ELSE
READ( 55, ' (15F6.2)"') (CHDEP(IN), | N=1, NCH)
ENDI F
ENDI F
IF (initialize_annually opt .EQ 1) THEN
DO n = 1,nch
chdep0O(n) = chdep(n)
END DO
stagel 00 = stagel o
ENDI F
c
C READ LEVEE SPECI FI CATI ONS FOR CALCULATI ON OF
C LEVEE SEEPAGE
G ---------- - - __________

READ( 104, ' (i 5, 2x, 20( A5, 1x))") nlevs, (rlist_lvnane(i),i =1, nlevs)
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
L=0
DO 260 K = 1, NLEVS
READ (104, ' (5x,A5)"') LVNAME(K)
CALL match (lvnanme(k), 1,5, rlist_I|vnane, nlevs,5,imtch)
IF (imatch . EQ 0) THEN
WRI TE (*, 230) |vnane(k)
STOP
ENDI F
lev_no(K) = imatch
KK = | ev_no(K)
READ (104,' (15,5F7.2)") LVNODES(KK), SRATE(KK, 1), SRATE(KK, 2) ,
$  SRATE(KK, 3),srate_frac(KK), rate_limt(KK)
DO 250 IL = 1, LVNODES( KK)
L=L+1
READ (104, 240) (LVSP(L,IK),IK =1, 3),
borrow _cnl _nanme_upstrm , borrow cnl _name_dnstrm (LVSP(L, | K),
IK = 6, 8)
IF (LVSP(L,1) .EQ 27 .AND. LVSP(L,2) .EQ 32)
rlv_seep_to_canl _cllb = borrow cnl _name_dnstrm
READ (104, *) |vseep_divers_str_nane(L),|vseep_pump_cap(l) ,
opt _dest | vseep(l), (frac_seep_divers(l,i),i=1,2)
| F (opt_dest |vseep(l) .EQ 1) THEN
READ (104, *) no_dest |vseep(l), (icol _dest |vseep(i) ,
$ i row_dest | vseep(i),i=1,no_dest_Ivseep(l))
DO i = 1,no_dest | vseep(l)

© B e



i dest _cell loc |vseep(l,i) = icol_dest |vseep(i) -

$ m nx(irow dest_|vseep(i)) + 1+ isun(irow dest_|vseep
$ (i))
END DO
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
ELSE
READ (104, "' (i3, 2x,5(A5,2x))"') no_dest |vseep(l) ,
$ (dest _canal _nane_| vseep(i),i =1, no_dest_|vseep(l))
DO i = 1,no_dest _|vseep(l)
CALL match (dest _canal nane | vseep(i), 1,5 cnmnch+ 1
$ 5, i mat ch)
i dest _canal | vseep_index(l,i) = imtch
END DO
ENDI F

IF (nint(lvseep_punp_cap(l)) .GI. 0) THEN
maxstr = maxstr + 1

strname(maxstr) = lvseep_divers_str_nanme(L)
ENDI F
CALL mat ch(borrow cnl _name_dnstrm 1,5, cnm nch+1, 5,
$ i match_cnl)

IF (imatch_cnl .eq. 0) THEN
WRI TE( *, 960) borrow cnl _nane_dnstrm | vnane(k)

STOP
ENDI F
LVSP(L,5) = inmatch_cn
CALL mat ch(borrow cnl _nanme_upstrm 1,5, cnm nch+1, 5,
$ i match_cnl)

IF (imatch_cnl .eq. 0) THEN
WRI TE(*, 970) borrow_cnl _nane_upstrm | vnane(k)
STOP

ENDI F

LVSP(L,4) = inmatch_cn

di agnostic-check if input is correct
STOP execution of programif NOT correct

OO0 00

IF (LVSP(L,4) .le. nch) THEN
icorrect locu =0
DO | PGS = 1, NODCR(LVSP(L, 4))
IF (LVSP(L,1) .EQ XCN(LVSP(L,4),ipos) .AND. LVSP(L, 2)
$ .EQ ycn(LVSP(L, 4),ipos)) THEN
icorrect locu =1
ENDI F
ENDDO
IF (icorrect _locu .eq. 0) THEN
WRI TE(*, 1111) LVSP(L, 1), LVSP(L, 2),
$ borrow_cnl _name_upstrm
1111 FORMAT(2(/),"' GRID LOCATION, COL' , 2x, | 3, 2x, ' ROW, 2x, | 3
$,2x,'1'S NOT LOCATED ALONG UPSTREAM CANAL, ', 2x, A6, 3x, ' FOR LEVEE SEE
$PAGE. CHECK GRI D LOCATI ON OR CANAL NAME I N | evee_spg_input.dat FIL
$E')
STOP
ENDI F
ENDI F

IF (LVSP(L, 4) .le. nch) THEN
DO | POS = 1, NODCR(LVSP(L, 4))



IF (LVSP(L, 1) .EQ XCN(LVSP(L,4),ipos) .AND. LVSP(L,2)

$ .EQ ycn(LVSP(L, 4),ipos)) THEN
| CNL_NODE_POS(L, 1) = i pos
ENDI F
END DO

if (1 CNL_NODE_POS(L,1).le.md_point_canl (LVSP(L,4))) THEN
ilvflw for_slope(l,1) =2
el se
ilvflw for_slope(l,1)
endi f
ENDI F

3

di agnostic-check if input is correct
STOP execution of programif NOT correct

O 000

IF (LVSP(L,5) .le. nch) THEN
icorrect locd =0
DO | PGS = 1, NODCR(LVSP(L, 5))
IF (LVSP(L, 6) .EQ XCN(LVSP(L,5),ipos) .AND. LVSP(L,7)
$ .EQ ycn(LVSP(L,5),ipos)) THEN
icorrect locd =1
ENDI F
ENDDO
IF (icorrect_locd .eq. 0) THEN
WRI TE(*, 1112) LVSP(L, 6), LVSP(L, 7),
$ borrow_cnl _name_dnstrm
1112 FORMAT(2(/),"' GRID LOCATION, COL' , 2x, | 3, 2x, "' ROW, 2x, 13
$,2x,' 1S NOT LOCATED ALONG DNSTREAM CANAL, ', 2x, A6, 3x, ' FOR LEVEE SEE
$PAGE. CHECK GRI D LOCATI ON OR CANAL NAME I N | evee_spg_input.dat FIL

$E')
STOP
ENDI F
ENDI F
IF (LVSP(L,5) .le. nch) THEN
DO | POS = 1, NODCR(LVSP(L, 5))
IF (LVSP(L, 6) .EQ XCN(LVSP(L,5),ipos) .AND. LVSP(L, 7)
$ .EQ ycn(LVSP(L,5),ipos)) THEN
| CNL_NODE_POS(L, 2) = i pos
ENDI F

END DO

if (1 CNL_NODE_POS(L,2).le.md_point_canl (LVSP(L,5))) THEN
ilvflw for_slope(l,2) =2

el se
ilvflw for_slope(l,?2)

endi f

ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
250 CONTI NUE

3

260 CONTI NUE
c
cbw 1-17-01 comrented out this: "define index for L-30 , need later"
CALL match('L30 ',1,5,rlist_Ilvnane, nlevs,5,ilv30)
C
C READ CURTAI N WALL LOCATI ONS
C ___________________________________

270 READ (104,' (215)',END = 280) | COL_CW | ROW CW



NODE_CW = | COL_CW- M NX(I ROWCW + 1+ |SUM I ROW CW

READ (104, ' (3X, 5(Al,1X))') (BORI ENT(NODE_CW1),1=1, 4)

READ (104, "' (2x,4(2i1,1X))") ((icurtw opt(NODE_CWI,J),1=1,2) ,J=1,
$4)

| CURTAI N( NODE_CW = 1

GO TO 270
280 LMAX=L

VR TE( 32, 290) LMAX
WRI TE( 32, 300) (LVSP(L, 1), LVSP(L, 2), L=1, LMAX)

CLMB<<

WRI TE( 32, 310) (LVSP(L, 6), LVSP(L, 7), L=1, LMAX)

PRI NT 320, NCH, NSTEP , (cnn(ntrc(i)),i =1, nnt)
CLCSE (11)

C-<5---=0--=-5-c=-0-=--5-c=0---=5--c20-x=-5-zc-0-c--5---=0---=5----0--

(¢

CLCSE (23)
CLOSE (104)

i nput data for pre- storm drawdown

for

330

340

$
$

READ (136, *) ndays_prestorm drawdown

| F (ndays_prestormdrawdown . GI. 0) THEN

canal s/ structures

idrwn =0

idrwn = idrwn + 1

READ (136, *, end = 340) canal _nane_drawdown , struc_nane_drawdown
(idrwn), rmxstg drawdown(i drwn) ,rmstg_drawdown(i drwn) ,
(tw_max_struc_i nflw drwdwn(idrwn,j),j=1,3)

CALL match (canal _nane_drawdown, 1,5, cnm nch+1, 5,i mat ch_drwdwn)
IF (imatch_drwdwn . EQ 0) THEN

WRI TE( *, 980) canal _nane_dr awdown

STOP
ENDI F

i canal _no_drawdown(i drwn) = i mat ch_drwdwn
| F (struc_nanme_drawdown(idrwn) .NE. '"WER ') THEN
DO istruc = 1,nstrctr(icanal_no_drawdown(i drwn))
outf_struc_names(istruc) = tnpname(icanal _no_drawdown
(idrwn),istruc)
END DO
CALL mat ch(struc_name_drawdown(idrwn), 1, 6, outf_struc_nanes,
nstrctr(icanal _no_drawdown(idrwn)), 6,i match_struc_drwdwn)
IF (i match_struc_drwdwn .eq. 0) THEN
WRI TE(*, 990) struc_nane_drawdown(i drwn)

STOP
ENDI F
i struc_no_drawdown(i drwn) = imatch_struc_drwdwn
ENDI F
GO TO 330
CONTI NUE
idrwn = idrwn - 1



c for reservoirs/outlet structures
c
i drwnres 0
342 i drwnres idrwres + 1
READ (147, 344, end = 345) res_nane_drawdown,
$ res_struc_nanme_drwdown(i drwnres), CRSTELEV_drwdwn(i drwnres),
$  stgmx_drwdwn(i drwnres)

call match (res_name_drawdown, 1, 6, resnane, ntotres, 6
$ ,imatch_res_drwdwn)
IF (imatch_res_drwdwn .eq. 0) THEN
WRI TE( *, 1000) res_nane_drawdown
STOP
ENDI F
ires_no_drawdown(idrwnres) = imatch_res_drwdwn
do istruc = 1, noutstr(ires_no_drawdown(i drwnres))
outf _struc_nanmes_res(istruc)=res_out_strnanme(ires_no_drawdown
$ (i drwnres),istruc)
enddo
call match (res_struc_nanme_drwdown(i drwnres), 1, 6,
$ outf_struc_nanmes_res, noutstr(ires_no_drawdown(i drwnres)),
$ 6,imtch_struc_res_drwdwn)
IF (imatch_struc_res_drwdwn .eq. 0) THEN
WRI TE(*, 1010) res_struc_nane_drwdown(i drwnres)
STOP
ENDI F
istruc_no_res_drwdwn(idrwnres) = inmatch_struc_res_drwdwn
go to 342
345 conti nue
idrwnres = idrwires - 1

DO i ndex = 1, max_n_days_si m
nstorm day(i ndex) = 0
END DO

ifyrl = ifyr
ibml = ibm
julian_day _beg = julian_ymd(ifyr1,ibntl, 1)
nstorm= 0
350 nstorm= nstorm+ 1
READ (137,*,end = 360) nonth_storm(nstorm,iday_stornm(nstorm,
$ iyear_storn{(nstorm

GO TO 350
c
c det ermi ne days of storm drawdown
c
360 DO istorm= 1,nstorm1
julian_day_storm = julian_ynd(iyear_storm(istornj ,
$ nont h_storn(istorm,iday_stormistorn)

i ndex_day_storm = julian_day _storm- julian_day beg + 1
nstorm day(i ndex_day_storm =1
DO iduration = 1, ndays_prestorm drawdown- 1
nst orm day(i ndex_day_stormti duration) =1
END DO
END DO
ENDI F



¢ for canals with dual operations as a function of discharges el sewhere

READ (157,*) no_of _fl ow _cond
do no = 1,no_of flow cond
READ (157, *) ndual _canal _ops(no)
DO nol = 1, ndual _canal _ops(no)
READ (157, *) canal nanme_dual _ops, struc_nane_dual _ops
(nol, no), rnxst g_dual _ops(nol, no), rmmstg_dual _ops(nol, no),
canal _dest name_dual _ops, ndual _col _dest (no1l, no),
ndual _row dest (nol, no)
call match (canal nane_dual ops,1,5,cnmnch,5
, i mat ch_dual ops)
| F (i match_dual ops .eq. 0) THEN
WRI TE( *, 1020) canal _nane_dual _ops
STOP
ENDI F
i canal _no_dual ops(nol, no) = i nmatch_dual ops
call match ( canal _dest _name_dual _ops, 1,5, cnm nch+1,5
$ , i match_dest)
IF (imatch_dest .eq. 0) THEN
WRI TE(*, 1030) canal _dest nanme_dual _ops
STOP
ENDI F
ndual _canl _dest _i ndx(nol, no) = imatch_dest
if (imatch_dest .gt. nch) then
igrid_|oc_dest dual ops(nol,no) = n
$ - m nx(ndual _row dest(nol,no)) + 1
$ + i sunm(ndual _r ow_dest (nol, no))
endi f

L4 LR

dual _col dest (nol, no)

| F (struc_nane_dual ops(nol,no) .NE. '"WER ') THEN
DO istruc = 1,nstrctr(icanal_no_dual ops(nol, no))
outf_struc_names(istruc) = tnpname(icanal _no_dual ops
$ (nol, no),istruc)
END DO
CALL mat ch(struc_nanme_dual ops(nol, no), 1, 6,
$ out f _struc_nanes, nstrctr(icanal _no_dual ops(nol, no)), 6,
$ i mat ch_struc_dual ops)
I F (i match_struc_dual ops .eq. 0) THEN
WRI TE( *, 1040) struc_nane_dual _ops(nol, no)
STOP
ENDI F
i struc_no_dual ops(nol, no) = imatch_struc_dual ops
rmmst g_dual _opsO(i canal _no_dual ops(nol, no)
$ , i struc_no_dual ops(nol, no)) = rmstg_dual _ops(nol, no)
ENDI F
ENDDO
enddo
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
C---mmmm e e e oo
C GET THE KNOM FLOW PO NTS SPECI FI CATI ONS AND WRI TE THEM | NTO
C THE CNWORD ARRAY FOR USE | N SUBROUTI NE KNFLOWS.
O
C OPEN(22, FILE = "kfl pts2')
C---mmmm e e e oo
PRI NT 370
I =0



NAGPTS = 0
I = 1,1 STR_COUNT
=11 +1
READ (22,' (A6,2x,6i5)") FNMi),iroute_opt(i),
$ no_of _down_strmloc(i), COLPCS_KU(i), RONPOS_KU(i),
$ COLPOS_KD(i), RONPOS_KD(i)
KFL(I1, 2) no_of down_strmloc(i)
KFL(I1, 1) iroute_opt (i)
IF (iroute_opt(i) .EQ 0) THEN
READ (22,*) canl _id, canl __idi, canl _id2,canl _id3
CALL match (canl _id, 1,5, cnmnch+1,5,i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(11,3) = imatch
CALL match (canl _id1, 1,5, cnmnch+1,5,i match)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_I D1
STOP
ENDI F
KFL(I11,4) = imatch
CALL match (canl _id2,1,5,cnmnch+1,5,i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_I| D2
STOP
ENDI F
KFL(11,5) = imtch
CALL match (canl _id3,1,5,cnmnch+1, 5, i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_I D3

STOP
ENDI F
KFL(11,6) = i match
PRI NT 620, FNM(i ), iroute_opt (i), (KFL(I1,JJ), JJ=2, 6)
ELSE
GO TO (380, 390, 420, 430, 450, 470, 490, 510) iroute_opt (i)
380 READ (22,*) (KFL(11,J3J), JJ = 3,4)
PRI NT 620, FNM(i ), iroute_opt (i), (KFL(I1,JJ), JJ=2, 4)
GO TO 520
390 READ (22,*) CANL_ID

CALL match (CANL_ID, 1,5, cnm nch+1,5,i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(11,3) = imatch
N = KFL(I1, 3)
DO i pos = 1, nodcr (N)
IF (COLPOS_KD(1) .EQ XCN(N, I PGCS) .AND. RONPOS_KD
$ (1) .EQ YCN(N, I PCS)) THEN
NODEPOS_KD = | POS
| F (NODEPCS KD .eq. 1) THEN
i sdnpflw for_slope_kn(i) =1
ELSEI F (NODEPCS KD .le. md_point_canl (N)
$ . AND. NODEPOS_kd .ne. 1) THEN
i sdnpflw for_slope_kn(i) = 2



ELSEI F (NODEPCS KD .gt. md_point_canl (N))
$ THEN
i sdnpflw for_slope_kn(i) =3
ENDI F
GO TO 395
ENDI F
END DO
395 PRI NT 410, FNMi),iroute_opt (i), KFL(I1,2),CANL_ID
GO TO 520
420 READ (22,*) (KFL(I1,J33),J33 = 3,6)
PRI NT 620, FNMi),iroute_opt (i), (KFL(I1,JJ),JJ=2,6)
GO TO 520
430 READ (22,*) (KFL(11,J3J3),33=3,4),CANL_ID
CALL match (CANL_ID, 1,5, cnm nch+1,5,i mat ch)
IF (imatch . EQ 0) THEN
VWRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(11,5) = imtch
N = KFL(I1,5)
DO i pos = 1, nodcr(N)
I F (COLPOS_KD(1) .EQ XCN(N, I PCS) .AND. ROANPOS_KD
$ (1) .EQ YCN(N, IPGCS)) THEN
NODEPGCS_KD = | POS
| F (NODEPCS_KD .eq. 1) THEN
i sdnpflw for_slope kn(i) =1
ELSEI F (NODEPCS KD .le. md_point_canl (N)
$ . AND. NODEPCS kd .ne. 1) THEN
i sdnpflw for_slope_kn(i) = 2
ELSEI F (NODEPCS KD .gt. md_point_canl (N))
$ THEN
i sdnpflw for_slope_kn(i) = 3
ENDI F
GO TO 445
ENDI F
END DO
445 PRI NT 440, FNMi),iroute_opt (i), (KFL(I1,J33),JJ=2,4),CANL_ID
GO TO 520
450 READ (22,*) CANL_ID, (KFL(I1,J3J3),JJ=4,5)
CALL match (CANL_ID, 1,5, cnmnch+1,5,i mat ch)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(I'1,3) = imatch
N = KFL(I1, 3)
DO i pos = 1, nodcr(N)
IF (COLPOS_KU(1) .EQ XCN(N, IPGCS) .AND. ROANPOS KU
$ (1) .EQ YCN(N, IPGCS)) THEN
NODEPOS_KU = | POS
| F (NODEPCS_KU .eq. NODCR(N) .OR fnn(i)

$ _EQ 'SI2A ' .OR fnn(i) .EQ 'S12B ' .OR
$ fam(i) .EQ 'S12C ' .OR fnm(i) .EQ 'S12D °
$ _OR fnm(i) .EQ 'S333 ') THEN

i suppflw for_slope kn(i) =1
ELSEI F (NODEPCS KU .le. md_point_canl (N))
$ THEN



i suppflw for_slope kn(i) = 2
ELSEI F (NODEPCS KU .gt. md_point_canl (N)

$ . AND. NODEPOS_KU .ne. NODCR(N)) THEN
i suppflw for_slope_kn(i) =3
ENDI F
GO TO 465
ENDI F
END DO
465 PRI NT 460, FNMi),iroute_opt (i), kfl(ii,?2),canl _id, (KFL(II, JJ)
$ , JJ=4, 5)
GO TO 520
470 READ (22,*) CANL_I D, CANL_I D2

CALL match (CANL_ID, 1,5, cnm nch+1, 5, i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(11,3) = imatch
N = KFL(I1,3)
DO i pos = 1, nodcr(N)
I F (COLPOS_KU(l) .EQ XCN(N, |PGCS) . AND. RONPOS_KU
$ (1) .EQ YCN(N, I PCS)) THEN
NODEPOS_KU = | POS
| F (NODEPOS_KU .eq. NODCR(N) .OR fnn(i)

$ JEQ 'SI2A ' .OR fnm(i) .EQ 'SI12B ' .OR
$ fam(i) .EQ 'S12C ' .OR fnn(i) .EQ 'S12D
$ LOR fnm(i) .EQ 'S333 ') THEN

i suppflw for_slope_kn(i) =1
ELSEI F (NODEPCS KU .le. mid_point_canl (N))
$ THEN
i suppflw for_slope_ kn(i) = 2
ELSEI F (NODEPCS KU .gt. m d_point_canl (N)
$ . AND. NODEPCS_KU .ne. NODCR(N)) THEN
i suppflw for_slope_kn(i) =3
ENDI F
GO TO 475
ENDI F
END DO
475 CALL match (CANL_ID2,1,5,cnmnch+1,5,i match)
IF (imatch . EQ 0) THEN
WRI TE(*, 400) CANL_I D2
STOP
ENDI F
KFL(11,4) = imtch
N = KFL(I1, 4)
DO i pos = 1, nodcr (N)
I F (COLPOS_KD(1) .EQ XCN(N, I PCS) .AND. RONPOS_KD
$ (1) .EQ YCN(N,IPCS)) THEN
NODEPGS_KD = | POS
| F (NODEPCS_KD .eq. 1) THEN
i sdnpflw for_slope kn(i) =1
ELSEI F (NODEPCS KD .le. md_point_canl (N)
$ . AND. NODEPOS _kd .ne. 1) THEN
i sdnpflw for_slope_kn(i) = 2
ELSEI F (NODEPCS KD .gt. md_point_canl (N))
$ THEN
i sdnpflw for_slope_kn(i) = 3



485

490

G --5----0--

505

510

520

530

540

ENDI F
GO TO 485
ENDI F
END DO
PRI NT 480, FNMi),iroute_opt (i), kfl (ii,2), CANL_I D, CANL_I D2
GO TO 520
READ (22,*) (KFL(I11,3J3),J3J=3,3),CANL_I D, KFL(I1,5)
CALL match (CANL_ID, 1,5, cnm nch+1,5,i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID

STOP

ENDI F

o o T o - J o I
KFL(11,4) = imatch

N = KFL(I1, 4)
DO i pos = 1, nodcr(N)
I F (COLPOS_KD(1) .EQ XCN(N, | PCS) .AND. RONPOS_KD
(1) .EQ YCN(N, IPGCS)) THEN
NODEPGCS_KD = | POS
| F (NODEPCS_KD .eq. 1) THEN
i sdnpflw for_slope kn(i) =1
ELSEI F (NODEPCS KD .le. md_point_canl (N)
. AND. NODEPCS KD .ne. 1) THEN
i sdnpflw for_slope_kn(i) = 2
ELSEI F (NODEPCS KD .gt. md_point_canl (N))
THEN
i sdnpflw for_slope_kn(i) = 3
ENDI F
G0 TO 505
ENDI F
END DO
PRI NT 500, FNMi),iroute_opt (i), (kfl(ii,jj),jj=2,3),canl_id
G0 TO 520
READ( 22, *) (KFL(11,JJ),JJ=3,6)
PRI NT 620, FNMi),iroute_opt (i), (KFL(I1,JJ),JJ=2,5)
IF (((KFL(I'lI,3) .GE. 7 .AND. KFL(I1,3) .LE. 10) .OR KFL
(11,3) .EQ 40) .AND. (KFL(Il,1) .GE. 7 .AND. KFL(II,1) .LE.
8)) THEN
NAGPTS = NAGPTS + 1
| AGFLO( NAGPTS, 2) = KFL(I1, 3)
ENDI F
IF (no_of down strmloc(i) .LT. 2) GO TO 630
DO J = 2,no_of _down_strml oc(i)

=11 +1
kfl (ii,2) = no_of _down_strmloc(i)
kfl (ii,1) = iroute_opt(i)

@0 TO (530, 540, 550, 560, 570, 580, 590, 600) iroute_opt (i)
READ (22,*) (KFL(I11,J3J), JJ = 3,4)
PRI NT 620, FNMi),iroute_opt (i), (KFL(I1,JJ),JJ=2,4)
G0 TO 610
READ (22,*) CANL_ID
CALL match (CANL_ID, 1,5, cnmnch+1,5,i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(11,3) = imatch



PRI NT 410, FNM(i ), iroute_opt (i), KFL(II,2), CANL_I D

GO TO 610

550 READ (22, *) (KFL(11,3J),3J = 3,6)
PRI NT 620, FNM(i ), iroute_opt (i), (KFL(I1,JJ),JJ=2,6)
GO TO 610

560 READ (22,*) (KFL(I1,3J),JJ=3,4), CANL_ID

CALL match (CANL_ID, 1,5, cnmnch+1,5,i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID
STOP
ENDI F
KFL(I1,5) = imatch
PRI NT 440, FNMi),iroute_opt (i), (KFL(I1,JJ),JJ=2,4)
$ ,CANL_ID
G0 TO 610
570 READ (22,*) CANL_ID, (KFL(11,J3J),JJ=4,5)
CALL match (CANL_ID, 1,5, cnmnch+1,5,i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID

STOP
ENDI F
KFL(11,3) = imatch
PRI NT 460, FNMi),iroute_opt (i), kfl(ii,2),canl _id, (KFL
$ (11,33),33=4,5)
GO TO 610
580 READ (22,*) CANL_I D, CANL_I D2

CALL match (CANL_ID, 1,5, cnm nch+1,5,i mat ch)
IF (imatch . EQ 0) THEN

WRI TE(*, 400) CANL_ID

STOP
ENDI F
KFL(11,3) = imatch
CALL match (CANL_ID2,1,5, cnmnch+1,5,i mat ch)
IF (imatch . EQ 0) THEN

WRI TE(*, 400) CANL_I D2

STOP
ENDI F
KFL(11,4) = i match
PRI NT 480, FNM(i ), iroute_opt (i), kfl (ii,2), CANL_|I D, CANL_| D2
GO TO 610
590 READ (22,*) (KFL(11,J3J),J3J=3,3),CANL_ID, KFL(I1,5)

CALL match (CANL_ID, 1,5, cnmnch+1,5,i mat ch)
IF (imatch .EQ 0) THEN
WRI TE(*, 400) CANL_ID

STOP
ENDI F
KFL(11,4) = i match
PRI NT 500, FNM(i ), iroute_opt (i), (kfl (ii,jj),jj=2,3)
$ ,canl _id
GO TO 610
600 READ( 22, *) (KFL(11,J3J), JJ=3, 6)
PRI NT 620, FNMi ), iroute_opt (i), (KFL(I1,JJ),JJ=2, 5)
610 IF (((KFL(I1,3) .GE. 7 .AND. KFL(I1,3) .LE 10) .OR KFL
$ (11,3) .EQ 40) .AND. (KFL(11,1) .GE. 7 .AND. KFL(II,1)
$ .LE. 8)) THEN

NAGPTS = NAGPTS + 1
| AGFLO( NAGPTS, 2) = KFL(I1, 3)



ENDI F
END DO
ENDI F
630 CONTI NUE
o T o e S Y s
| F (1 STAOPT(10) .EQ 1) THEN
NAGPTS = NAGPTS + 1
| AGFLO( NAGPTS, 2) = | SUGBSN

ENDI F
C _________________
PRI NT 640
C ________________
C PUT HEADER TO FLOW TO GW I N RESERVO R QUTPUT FI LE
[
| F (NTOTRES . GT. 0) THEN
WRI TE(131,' (A)')' YEAR '
WRI TE( 131, ' (A)')' MONTH
WRI TE( 131, ' (A)')"' DAY '
DO | A=1, NTOTRES
WRI TE( 131, ' (A6)') RESNAVE(| A)
ENDDO
WRI TE(131,' (A)')' DATA
ENDI F
O
C PUT HEADER ON STAGE MONI TOR POl NTS PRI NTOUT
C _________________

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
IF (NMIR .EQ 0) GO TO 730
DO I = 1, NMIR
no_of stg outp(i) =1
DO k =1,n_cel Is(i)
I F (noresincell (MIRP(i,k)) .GI. 0) THEN
DOir = 1, noresincell (MIRP(i, k))
ia = ires_index_in_cell (MIRP(i,k),ir)
I F (sfactor(ia) .LT. sfactmin .and.ires_snmall _sin(ia)

$ .eq. 'YES') THEN
pltnm(i,ir) = resnane(ia)
ENDI F
ENDDO
no_of stg outp(i) = noresincell (MRP(i, k))
ENDI F
ENDDO

ENDDO
PRI NT 710, ((PLTNM I, KK), KK=1, no_of stg_outp(i)), | = 1, NMIR)

nanel ok = ' LAKXK'
WRI TE(76,' (A)')' YEAR '
WRI TE(76,"' (A)')' MONTH
WRI TE(76,"' (A)")"' DAY '
WRI TE(76,' (A)')' ZONE
DOl = 1, NMIR
WRI TE(76,' (A6)') (PLTNM I, KK), KK=1, no_of stg outp(i))
ENDDO
WRI TE(76,' (A)') nanel ok
WRI TE(76,"' (A)')' DATA
730 I F (NMC. NE. 0. AND. LP(8)) THEN

WRI TE(78," (A)')' YEAR '



WRI TE(78," (A)')' MONTH
WRI TE(78,' (A)')' DAY '

DO | =1, NMC
WRI TE(78, " (A5)') CNM MIRC(1))
ENDDO
WRI TE(78,' (A)')' DATA
ENDI F
RETURN

3 FORMAT(2(/),"' CANAL NAME' , 2x, A5, 2x, "' I N CANAL_STRUC_SPECS. DAT DOES N
$OT MATCH NAME' , 2x, A5, 2x, ' I N canal _grid_|l oc.dat. MAY HAVE A M SMATC
$H. THE CANALS | NPUT IN BOTH FI LES MJUST BE | N SAME ORDER. CHECK FlI
$LES. ")

5 FORMAT(2(/),"' NO OF DS CANALS I NPUT =',12,2x,"' TO RECElI VE WATER SUP
$PLY DI SCHARGES FROM CANAL', 2x, A5, 2x, ' DOES NOT MATCH THE NUMBER EXP
$ECTED FOR CANAL, WHI CH =', 2x, 12, 2x, ' CHECK CANAL_STRUC_SPECS. DAT
$FI LE. FI RST, MAKE SURE THE CANAL(S) RECEI VI NG WATER SUPPLY DI SCHARG
$ES | S(ARE) LI STED AFTER UPSTREAM CANAL | N canal _grid_loc.dat and c
$anal _struc_specs. dat FILES')

6 FORMAT(2(/),' UNRECOGNI ZED TRI GGER CANAL NAME', 1x, A5, 2x, ' I NPUT FOR
$STRUCTURE' , 2x, A6, 2x, ' CHECK canal _struc_specs. dat FILE'")

7 FORMAT(2(/),"' UNRECOGNI ZED UPSTREAM CANAL NAME', 1x, A5, 2x, ' | NPUT FOR
$ STRUCTURE' , 2x, A6, 2x, ' WHOSE TRI GGER | S REMOTE. CHECK canal _struc_s
$pecs. dat FILE)

8 FORMAT(2(/),"' UNRECOGNI ZED STRUC NAME' , 2x, A6, 2x, ' WHOSE TRIGGER I S R
$EMOTE. CHECK canal _struc_specs.dat FILE)

9 FORMAT(2(/),"' UNRECOGNI ZED GRI D LOCATI ON , 2x, 2i 5, 2x, ' ALONG CANAL' ,
$2x, A5, 2x, ' TO TRI GGER FLOW THRU , 2x, A6, 2x, ' CHECK canal _struc_specs.
$dat FILE')

10 FORMAT(2(/),"' UNRECOGNI ZED DS TARGET NAME FOR STRUC QUTF', 2x, A5, 2x,
$' FOR STRUC , 2x, AB, 2x, ' CHECK CANAL_STRUC_SPECS. DAT FI LE')

17 FORMAT(2(/),"' UNRECOGNI ZED TRI GGER CANAL NAME' , 1x, A5, 2x,' | NPUT FOR
$STRUCTURE' , 2x, A6, 2x, ' WHOSE ONLY TRI GGER | S REMOTE OV OFF SWTCH. C
$HECK canal _struc_specs.dat FILE")

18 FORMAT(2(/),"' UNRECOGNI ZED STRUC NAME', 2x, A6, 2x, ' WHOSE ONLY TRI GGER
$ IS REMOTE ON OFF SW TCH. CHECK canal _struc_specs.dat FILE')

19 FORMAT(2(/),"' UNRECOGNI ZED GRI D LOCATI ON , 2x, 2i 5, 2x, ' ALONG CANAL' ,
$2x, A5, 2x, ' TRI GGERI NG FLOW THRU , 2x, A6, 2x, ' CHECK canal _struc_specs.
$dat FILE')

20 FORMAT( A5, 1X, 2F5. 1, 5F7. 1, 2X, A5, 41 5, 2x, A2)

30 FORMAT( A6, 2x, A5, 2x, 2(2i 6, 1x),f7.2,2f7.1)

50 FORMAT(2(/),"' UNRECOGNI ZED RESERVO R NAME' , 2x, A6, 2x , ' FOR STRUC ,
$2x, AB, 2x, ' CHECK CANAL_STRUC_SPECS. DAT FI LE')

60 FORMAT(2(/),"' UNRECOGNI ZED TARGET NAME FOR STRUC OUTF', 2x, A5, 2x,
$' FOR STRUC , 2x, A6, 2x, ' CHECK CANAL_STRUC SPECS. DAT FI LE')

70 FORMAT(2(/)," UNRECOGNI ZED RESERV | NFLOW STRUC NAME' , 2x, A6 , 2X,
$' FOR QUTFLOW STRUC , 2x, A6, 2x, ' CHECK CANAL_STRUC_SPECS. DAT FI LE')

80 FORMAT(2(/),"' UNRECOGNI ZED DS CANAL NAME FOR LIM TI NG STRUC DI SCHAR
$CES' , 2x, A5, 2x, ' CHECK CANAL_STRUC SPECS. DAT FI LE')

90 FORMAT(2(/),"' UNRECOGNI ZED CANAL NAME' , 2x, A5, 2Xx ,
$' USED AS TRI GGER FOR OUTFLOW FROM S-197')

100 FORMAT(2(/),"' UNRECOGNI ZED DOANSTREAM CANAL NAME' , 2x, A5 , 2X,
$' FOR VEI R, 2x, A6, 2x, ' CHECK CANAL_STRUC_SPECS. DAT FI LE")

140 FORMAT(2(/),"' UNRECOGNI ZED OQUTFLOW STRUC I D, 2x , A6, 2x, ' FOR CANAL',
$2x, A5, 2x, ' CHECK CANAL_STRUC _SPECS. DAT FI LE. ALSO MAKE SURE STRUC |
$D APPEARS | N MASTER LI ST OF STRUC NAMES | N MODEL DEFI NI TI ON DATA F
$ILE. ")

150 FORMAT(2(/),"' UNRECOGNI ZED DWNSTREAM CANAL | D, 2x , A5, 2x,



$' FOR CANAL', 2x, A5, 2x, ' AND STRUC , 2x, A6, 2X,
$' CHECK CANAL_STRUC_SPECS. DAT FI LE")

177 FORMAT(2(/),"' UNRECOGNI ZED UPSTREAM CANAL NAME' , 1x, A5, 2x, ' | NPUT FOR
$ STRUCTURE' , 2x, A6, 2x, ' WHOSE ONLY TRI GGER | S REMOTE OV OFF SW TCH.
$CHECK canal _struc_specs. dat FILE")

230 FORMAT(2(/),"' UNRECOGNI ZED LEVEE NAME' , 2x, A5)

240 FORMAT( 3l 4, 2x, A5, 2x, A5, 1x, 3i 4)

290 FORMAT(1X,'NO OF PRS:',16)

300 FORMAT(1X,' FROM NODE: ', 95(13,',',12))

310 FORMAT(1X,' TO NODE :',95(13,"',',12))

320 FORMAT (1H1//' NUMBER OF CANALS', T55, 14/,
$' CHANNEL FLOW TI ME STEPS PER DAY', T55, | 4/,
$' CANALS WRI TTEN TO PLOT FI LE', T40, 10(2X, A5) / T40, 10( 2X, A5))

--5----0----5----0----5----0----5----0----5----0----5----0----5----0--

344 FORMAT( A6, 6x, A6, 2F10. 2)

370 FORMAT (//T20,' KNOMN FLOWV PO NTS',/,T13,' STR ,4X,'IOPT IDV')

400 FORMAT(2(/),"' UNRECOGNI ZED CANAL NAME I N known fl ow route_specs. dat
$ FILE , 2x, Ab)

410 FORMAT(11x, A6, 2x, 21 6, 2x, A5)

440 FORMAT(11x, A6, 2x, 4i 6, 2x, A5)

460 FORMAT(11x, A6, 2x, 2i 6, 2x, A5, 2x, 2i 6)

480 FORMAT(11x, A6, 2x, 2i 6, 2(2x, A5))

500 FORMAT(11x, A6, 2x, 3i 6, 2x, A5)

620 FORMAT (11X, A6, 3X,13,16, 2X, 416)

640 FORMAT (//,T33,' KNOWN FLOW DI STRI BUTION , /, T10,

$ IOPT = 1 : FLOWINTO PONDI NG ', T60,

$ A "*" BEFORE THE STRUCTURE NAME ', [/, T10,

$ I1OPT = 2 : FLONINTO A CANAL ', T60,

$' | NDI CATES THE FLOW VALUE W LL BE , /,T10,

$ IOPT = 3 : FLOWFROM POND1 TO POND2 ', T60,
$' CALCULATED BY THE ROUTI NG ROUTI NES' , [/, T10,

$ IOPT = 4 : FLON FROM PONDI NG TO A CANAL ', [/, T10,
$ I1OPT = 5 : FLONFROM CANAL TO PONDI NG, /, T10,

$ I1OPT = 6 : FLONFROM ONE CANAL TO ANOCTHER , //T10,
$' Dl VIDE FLOWBY I DV TO DI STRIBUTE | T')

650 FORVAT(2(/),"' WARNI NG HEADWATER LOCATI ON , 2i 5, 2x, ' OF VEI R | N CANAL'
$, 2x, A5, 2x, ' IS NOT ALONG UPSTREAM CANAL. CHECK CANAL_STRUC_SPECS. DA
$T FILE")

660 FORMAT(2(/),"' UNRECOGNI ZED CANAL NAME', 2x, A5, 2x,
$' FOR SEASONAL OPERATION OF WEIR)

665 FORVAT(2(/),"' UNRECOGNI ZED ALTERNATE TRI GGER CANAL NAME', 1x, A5, 2x, '
$I NPUT FOR STRUCTURE' , 2x, A6, 2x, ' CHECK canal _struc_specs.dat FILE")

667 FORVAT(2(/),"' UNRECOGNI ZED STRUC NAME AS TRI GGER , 2x, A6, 2x, ' WHOSE TR
$I GGER | S REMOTE. CHECK canal _struc_specs. dat FILE')

670 FORVAT (///,T3,' SEASONAL REGULATI ON STAGES ,//,T5, 'CANAL', 5X,
$' DRY', 5X, ' VEET")

680 FORVMAT (5X, A5, 12F8. 2)

710 FORVAT (1H1,//,T6,' DATE , T13,' AG VOL', T40, 19( A6, 1X)/)

750 FORVAT(2(/),"' WARNI NG TAI LWATER LOCATI ON , 2i 5, 2x, ' OF VEI R | N CANAL'
$, 2x, A5, 2x, ' IS NOT ALONG DOMNSTREAM CANAL. CHECK CANAL_STRUC_SPECS.
$DAT FILE")

850 FORVMAT(2(/)," WARNI NG HEADWATER LOCATI ON , 2i 5, 2x, ' OF STRUC , 2x, A6
$,2x,"' 1S NOT ALONG UPSTREAM CANAL. CHECK CANAL_STRUC_SPECS. DAT FI LE
$)

950 FORMAT(2(/)," WARNI NG TAI LWATER LOCATI ON , 2i 5, 2x, ' OF STRUC , 2x, A6
$,2x,'1'S NOT ALONG DOANSTREAM CANAL. CHECK CANAL_STRUC_SPECS. DAT FI
$LE )



960 FORMAT(2(/),"' UNRECOGNI ZED DOANSTREAM BORROW CANAL NAME' , 2x, A5, 2X,
$' FOR LEVEE' , 2x, A5, 2x, ' CHECK LEVEE_SPG | NPUT. DAT FI LE')
970 FORMAT(2(/),"' UNRECOGNI ZED UPSTREAM BORROW CANAL NAME' , 2x, A5, 2X,
$' FOR LEVEE , 2x, A5, 2x, ' CHECK LEVEE_SPG | NPUT. DAT FI LE')
980 FORMAT(2(/),"' UNRECOGNI ZED CANAL NAME' , 2x, A5, 2x, ' FOR PRE- STORM DRAW
$DOMN. CHECK DRAVWDOWN. DAT FILE')
990 FORMAT(2(/),"' UNRECOGNI ZED STRUC NAME' , 2x, A5, 2x, ' FOR PRE- STORM DRAW
$DOVN. CHECK DRAWDOWN. DAT FI LE')
1000 FORMAT(2(/),' UNRECOGNI ZED RESERVO R NAME' , 2x, A6, 2X, ' FOR PRE- STORM
$DRAVWDOMN. CHECK RESERVO R DRAVWDORN DATA FI LE')
1010 FORMAT(2(/),"' UNRECOGNI ZED RESERVO R OUTFLOW STRUC NAME' , 2x, A6, 2X,
$' FOR PRE- STORM DRAWDOWN. CHECK RESERVO R DRAVWDORN DATA FI LE')
1020 FORMAT(2(/),' UNRECOGNI ZED NAME OF UPSTREAM CANAL', 2x, A5, 2x,' FOR D
$SUAL OPERATI ONS. CKECK DUAL_OPS. DAT FILE")
1030 FORMAT(2(/),"' UNRECOGNI ZED NAME OF DESTI NATI ON CANAL', 2x, A5, 2x,' FO
$R DUAL OPERATI ONS. CKECK DUAL_OPS. DAT FILE")
1040 FORMAT(2(/),"' UNRECOGNI ZED STRUCTURE NAME' , 2x, A6, 2x,' FOR DUAL OPER
$ATI ONS. CKECK DUAL_OPS. DAT FILE'")
1050 FORMAT(2(/),"' CANAL', 2x, A5, 2x,' 1S LI STED BEFORE CANAL', 2x, A5
$,2x,"'. SINCE', 2x, A5, 2x, ' | S RECEI VI NG WATER SUPPLY FROM , 2x, A5, 2X,
$' PLEASE REVERSE THE ORDER | N canal _struc_specs. dat AND canal _grid_|
$oc.dat FILES.")
END



cnl needs. i nc

00000000000 0000000000000 O0 (N

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: cnlneeds.inc,v 1.5 2003/07/03 20:07:57 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WIWRK/ src/cnl needs.inc,v $
$Nanme: rel-5-5 %

conmon /cnl needs/ tdqu_dn(max_ncnl s),iseep_lims356 opt,s334_fc
$, s337fc



cstlucie.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: cstlucie.inc,v 1.2 2003/07/03 20:07:57 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WIWRK/ src/cstlucie.inc,v $
$Nanme: rel-5-5 %

000000 NDO0O00O0000O00O0O000O0O0 (N

ON@)

comon /cstluci e/ eal c44ro, eal | okl, al c44, ef| c44, eal | ok2
& , €0s80, eqs308, al sl e0, c44r 00, sl ednd0, s308cap0
& , s80cap0, s308cap, s80cap, sl ednd_net_by | ok
& , eal | okres2, c44dnd_net by | okres



daily_output.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI PI ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: daily_output.F,v 1.15 2004/03/05 21:20: 21 rnovoa Exp $
$Sour ce: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/daily output.F, v $
$Nane: rel-5-5 %

OO0O0000000O00000O000000000O00O000OO0

G -<5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

SUBROUTI NE dai |l y_out put (stagelo, sl12 reg total, s12 env_total,
& rnflws333, lok split_option, sunrain, n_cells, |o_reg zone,
& stagelo_res, no_of _snmall _res_budg_files, iunit_no_res file,
& deltastor, iseas, pond_end, stage g3273,ltotal,
& daily_seep,i_canal _rf_chg_ops)

| NCLUDE ' wrm par . i nc'

| NCLUDE ' abc. i nc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE 'stat.inc'

| NCLUDE ' stas.inc'

I NCLUDE ' resadj.inc'

| NCLUDE ' wrout . i nc'

| NCLUDE ' wcaot . inc'

| NCLUDE ' agdat a. i nc'

| NCLUDE ' environ.inc'

| NCLUDE ' asr_param i nc'
| NCLUDE ' asr2.inc'

| NCLUDE ' asr3.inc'

I NCLUDE ' r esbudg. i nc'

I NCLUDE ' dl ycsl ope. i nc'

DI MENSI ON i cnl _sl p_no(max_n_cnls_w var_sl pe),
& iunit_no res file(max_n_smres), deltastor(nmax_n_res),
& n_cel |l s(max_n_gage_| oc_out p), pond_end(nmax_ncel | s),



& no_of stg_outp(nmax_n_gage_ | oc_outp),
& res_resid(max_n_res), sunrain(max_ncells),
& daily_seep(max_n_lvsp_loc),i_canal _rf_chg_ops(max_ncnl s)

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-=--0----5---=0----5----0-2

C output conponents of ASR Budget

OO0 000

$
$
$

I HH B LR

+

I F (runnmode .EQ 'SIMJL' .AND. ntotasr .GI. 0) THEN

num asr_output = ntotasr - stl_asr _flag - cal _asr_flag

| F (num asr_output .gt. 0) THEN
WRI TE (65," (i5, 2i3,5x,20(4f8.3,12X))") ifyr+iyear-1, nonth,
i day , (asrvol (iasrid)/1000.,total _asr_inj(iasrid)/1000.
asrloss(iasrid)/1000.,total _asr_rec(iasrid)/1000. ,iasrid=1,
num asr_out put)

ENDI F

IF (NMIR .GT. 0 ) THEN
DO J = 1, NMIR

DOii = 1,max_n_res_in_cell
rmean_acstg(J,ii) = 0.0
ENDDO

DO K = 1,n_cells(j)
IF (HCMIRP(j, k)) + POND(MIRP(J, k)) .GE. ELLS(MIRP(j,k)))
THEN
ACSTE(J, 1) = H(MIRP(j, k)) + POND(MIRP(J, k))
DO IR = 1, noresincel | (MIRP(J, k))
ia =ires_index_in_cell (MIRP(J, k),ir)
| F (sfactor(ia) .CGE. sfactmin .ORires_small_sim
(ia) .eq. "NO') THEN
IF (H(MIRP(J, k)) + POND(MIRP(J, k)) .LE. ELLS
(MIRP(J, k))) THEN

AFACT = 1.0
ELSE

AFACT = SFACTOR(| A)
ENDI F

terml_for_adjust_area = (SUMET_outside_res(MIRP
(j,k))+seep_l oss_res(MIRP(j, k)) - SUMRAI N( MTRP( j
,k))/12. 0- sum.chg_depth_| evee_spg(MIRP(j, k)))
*((1. 0- afact)/ afact)

ACSTG(J,ir) = ELLS(MIRP(J, Kk)) + POND(MIRP(J, k))
/[ AFACT + terml _for_adjust _area -

(outf _fc frmres to cell (MIRP(J,k)) +
outf_seep_loc_to_res_cell (MIRP(J, k)))/afact -
sum chg dpth_ovl flwMIRP(J, k))/afact -

adj ust _dur _excess(MIRP(J, k))

ACSTGE J, i r)=ACSTGEJ,ir)-adjust_for_area_nl

(MIRP(J, k))
ELSE

ACSTGE J,ir) = stage_res(MIRP(j,Kk),ir)
ENDI F

I F (resname(ia). EQ'STAIW') print *, ACSTEj,ir)
, SUMET( MTRP( J, k) ), SUMRAI N(MTRP(J, k))/12.0
,adjust _for_area mL(MIRP(J, k)), ((1.0-AFACT)/ AFACT)
,outf fc frmres to cell (MIRP(J, k))



OO0 0000

+ 4+ + + + +

& &

$

,outf_seep loc_to res_cell (MIRP(J, k))
, sum chg_depth_| evee_spg( MTRP(J, k))
, | BSN(MIRP( J, k) ), seep_l oss_res(mrp(j,k)), POND{ MTRP(J, k))
, adj ust _dur_excess(ntrp(j,k)),sumchg_dpth_ovl flw
(MIRP(J,k))," VWW ' MIRP(j, k), nonth,iday,ifyr+iyear-1
,dai ly_excess_adj ust (MIRP(j, k))
END DO
ELSE
ACSTQ(J, 1) = H(MIRP(j,k)) + POND(MIRP(J, k))
DO IR = 1, noresincel | (MIRP(J, k))
ia = ires_index_in_cell (MIRP(J,Kk),ir)
I F (sfactor(ia) .LT. sfactmin.AND.ires_small_sim
(ia) .eq. 'YES') THEN
ACSTGE J,ir) = stage_res(MIRP(j,Kk),ir)
ENDI F
ENDDO
ENDI F
| F (noresincell (MIRP(J, k)) .GI. 0) THEN
DO ir = 1, noresincell (MIRP(J, k))
rmean_acstg(J,ir) = rmean_acstg(J,ir) + ACSTQEJ,ir)
In_cells(j)
ENDDO
no_of stg outp(j) = noresincell (MIRP(J, k))
ELSE
rmean_acstg(J,1) = rnmean_acstg(J,1) + ACSTE J, 1)
In_cells(j)
no_of stg outp(j) =1
ENDI F
END DO
END DO
CALL match (' LBLTC ,1,5,cnmnch+1,5,ilbtc)
IF (ilbtc .EQ 0) ilbtc = nch+l
CALL match ('LBLTN , 1,5, cnm nch+1,5,il btn)
IF (ilbtn .EQ 0) ilbtn = nch+l
DOi = 1, NMIR
IF (pltnm(i,1) .EQ 'LBTCC ) rmean_ACSTQ I, 1)=chdep(il btc)
IF (pltnm(i,1) .EQ 'LBTNC ) rmean_ACSTQ I, 1)=chdep(il btn)
enddo
IF (lok_split_option .EQ 1) THEN
WRI TE( 76, 10) | FYR+l YEAR- 1, MONTH, | DAY, | o_reg_zone,
((rmean_ACSTQ I, I R),IR=1,no_of stg outp(i)),l = 1, NMIR)
, STAGELO, STAGELO _RES
ELSE
WRI TE( 76, 10) | FYR+l YEAR- 1, MONTH, | DAY, | o_reg_zone,
((rmean_ACSTQ I, I R),IR=1,no_of stg outp(i)),l = 1, NMIR)
, STAGELO
ENDI F

ENDI F

I F (NTOTRES . GT. 0) THEN

WRI TE(131, ' (i 5, 2i3,2x,30F7.0)") ifyr+iyear-1, nonth,iday,
(est _flowto gw(ia) ,ia=1,ntotres)

ENDI F

IF (.NOT. opt _ft_input) THEN

WRI TE(141," (i 5, 2i 3, 2x, 2f10.0)') ifyr+iyear-1, nonth,iday, FRF



ENDI F

c

¢ compute mean ponding for cells with separate reservoir(s)
c

DO 250 | = MAXY, 1,-1
DO 240 NODE = ISUMI) + 1, |ISUMI +1)

c

¢ incorporate small reservoirs as part of grid system

c

total _sfactor = 0.0
PONDnode = 0.0
DO ir = 1, noresincell (node)

ia = ires_index_in_cell(node,ir)
| F (sfactor(ia) .LT. sfactmn .AND. ires_snmall_sim
$ (ia) .eq. "YES' ) THEN

total sfactor = sfactor(ia) + total sfactor
PONDnode = pond_in_res(node,ir)*sfactor(ia)

$ + PONDnode
endi f
enddo
PONDnodel = PONDnode + POND( NCDE)
$ *(1.0 - total _sfactor - carfact(node))

POND_END( NODE) = PONDnodel
240  CONTI NUE

250 CONTI NUE
c
C print out water budgets for small reservoirs
c
DO 1,ntotres

ia =

I F (sfactor(ia) .LT. sfactmin .AND. ires_small _sin(ia)

$ .EQ 'YES .or. resnane(ia) .eq. 'STALE ') THEN

DO ir = 1,noresincell (NODEWA(i a))
IF (ia .eq. ires_index_in_cell (NODEWA(ia),ir)) THEN
call match (resnane(ia), 1,6, res_name_budg
$ ,ho_of _smal | _res_budg_files, 6,i mtch)
IF (imatch .ne. 0) then
res resid(ia) = deltastor(ia) - res_rain(ia)
- res_fromasr(ia) - res_struc_inflwia)
+ res_et(ia) + res_seep_out(ia) + res_to_asr(ia)
+ res_struc_outflw(ia) + res_|lvseep out(ia)
wite(iunit_no res file(imtch),100) ifyr+iyear-1
, ont h, i day, stage_res(NODEWA(i a),ir), h(NODEWA(i a))
+pond( NODEWA(i a) ) +sol mx(nodewa(ia)),res_rain(ia)
,res_ fromasr(ia),res_struc_inflw(ia),res_et(ia)
,res_seep out(ia),res_struc_outflw(ia)
,res lvseep out(ia),res to asr(ia),res _resid(ia)
ENDI F
ENDI F
ENDDO
ENDI F
ENDDO
100 FORMAT(I5, 213, 2X, 2F7. 2, 10F7. 0)

I HH B LR

print out NSMflow target, S12, S333, S355,if applicable

OO0 00

IF (type_flow across_ttrail .NE. 'MNDEL ') THEN



IF (type_flow across ttrail .NE 'STAGETG ) THEN
WRI TE(151, ' (i 5, 2i 3,5x%, 10f 7.0, 3x, AL, 2x,11,F7.2)") ifyr+iyear

$ - 1,nonth,iday,s12 flow targ, RMFLWS333,s12 reg_t ot al
$ s12 env_total,s333 flow targ, s333_reg, s333_env ,
$ s355_flow_ targ, s355_reg, s355_env, wca3zone, i g3273_const _i ndx,
$ stage_g3273
ENDI F
ENDI F
c
C print out daily slopes for appropriate canals
c
do kk = 1,ncnl _dly_sl ope
call match (canal _nane_dvsl ope(kk), 1,5, cnm nch+1, 5, i mat ch)
icnl _slp_no(kk) = imatch
enddo
wite(190,'(i5,2i3,2x,50F6.2)") ifyr+iyear-1, nonth,iday
$ ,(HDC(icnl_slp_no(ll),iseas),|l=1,ncnl_dly_slope)
wite(290,'(i5,2i3,2x,50i6)") ifyr+iyear-1, nonth,iday
$ ,(i_canal _rf_chg_ ops(icnl_slp_no(ll)),!II=1, ncnl_dly_slope)
DOia = 1,ntotres
res struc_inflwia) = 0.0
ENDDO
C
C print out |evee seepage
c
IF (Ip(9)) THEN
WRI TE( 102, 180) | FYR+l YEAR - 1, MONTH, i day, (daily_seep(L),L = 1
$ LTOTAL)
ENDI F
C
180 FORMAT(3x, 15, 2(1x,i2),90f9. 2)
RETURN

10 FORMAT(15, 313, 80(F6. 2, 1X))
END



daily_ovlnf_out.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: daily_ovinf_out.F, v 1.8 2003/ 07/03 20: 07: 20 rnovoa Exp $
$Source: /vol /hsnR/cvsroot/ nodel s/ WWRK/ src/daily_ovlnf_out.F,v $
$Nane: rel-5-5 %

PRI NT QUT THE DESI RED ARRAYS WHEN CALLED BY MAI N PROGRAM
PRI NTI NG OCCURS WHEN LP I NDEX | S TRUE

VARI ABLES:

AGP TOTAL PUMPAGE I N AG AREA

B CHAR. STRING TO BLANK FILL WHEN M NX # 1
COAST SUM OF COASTAL CANAL DI SCHARGE

| DD DAY OF MONTH

| DYMAX NUMBER OF DAYS I N MONTH

LBOT LAST LI NE OF ARRAY TO BE PRI NTED

LP ARRAY OF LOG CAL PRI NT | NDI CATORS

MIRC NUVBER OF CANAL MONI TORI NG PO NTS

NMIR " STAGE " "

MIRC SUBSCRI PT VALUES OF CANAL MONI TOR PO NTS
MI'RP " " STAGE " "
NCH NUMBER OF CANALS | N MODEL

oD ARRAY USED FOR M SCELLANEQUS LI STI NGS

OOO0000O00000000000000000000000000000000000O0000

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
SUBROUTI NE daily_ovlnf_out (idd, runtitle)

I NCLUDE ' wrm par . i nc'
| NCLUDE ' abc. i nc'

| NCLUDE ' budg. i nc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE 'stat.inc'



I NCLUDE 'trig |l ec_et _parami nc'

| NCLUDE 'l ec_et.inc'

| NCLUDE ' daydunp.i nc'

CHARACTER dat et ag*256, runtitle*256
| NTEGER i err

REAL val ues(max_ncel | s)

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

CALL SETGRI D( RUNTI TLE, MAXY, |SUM MAXY+1), DX, DY, M NX, MAXX
+I SUM

C MAKE A DATE TAG FOR BI NARY FILES
| F (i ddunp) THEN

C output daily values of surface water flow
C IT =1, FLONIN THE X DI RECTI ON

CALL DSTRING(MONTH, 1DD, |YEAR + | FYR - 1, dat et ag)
DO NODE = 1, | SUM MAXY + 1)

VALUES(NODE) = OVLFLO dai | y( NODE, 1)/ 43560.
END DO
CALL GWRI TE(43, datetag, VALUES, |ERR)

C
C IT =2, FLONIN THE Y DI RECTI ON
C NOTE Y FLOW S COVPUTED IS POSI TI VE TO SOUTH, SHOULD
C BE POSI TI VE TO NORTH
C
DO NODE = 1, | SUM MAXY + 1)
VALUES(NCDE) = - OVLFLO dai | y( NODE, 2)/43560.
END DO
CALL GARI TE(43, datetag, VALUES, |ERR)
ENDI F
RETURN

END



daily variables init.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: daily_variables_init.F,v 1.16 2005/06/10 13:29: 02 wilcox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WMWK/ src/daily variables init.F,v $
$Nane: rel-5-5 %

This subroutine initializes appropriate variables on a daily basis.

ODOO0O000000O00000O000000000O0000O0

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-x=-5-=--0----5---=0----5----0-2

SUBROUTI NE daily_variables_init (total flow g404, rflsl155a,
s31dsg_to_bay, total reuse res, add_flow_ to_sta34,
ws_fromacnres Iwdd, ws to_sta34 frmlok, water_supply to _holyl,
tot flwto c9r frmnlkblt, tot |Iok to eaares, rnflws12, rnflws333,
s333 reg lec, asr_rec_ws, asr_rec_ws_cnty, desgn_cap_canl ws,
total _reuse_ws, tenp_volwtr, volwtr, nod_delta_stor,
depth_| evee_spg_max_from gw, bnp_nakeup_wat er,
rmn_| ok stg del est, day petO, nyday, tenpf_volwr,
day petO_| ok, nsvarea, ntotal no_inport_areas, jday,
ok split_option, fract_nmds res, fract_nds _|litzone, bnp_opt,
isemflg, semdmd orig, total et red, ws_to_ |8 via s352,
vol _rec_fromcpbasr, cfsoth_res, cfsoth_litz, nund, iyr,
s333 reg | ec_abve _sch, s333 reg | ec_bel _sch, vol _rec_fromacnasr,
runof f _to sta,rlokreg to | 8)

Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro

| NCLUDE ' wrm par . i nc'
| NCLUDE ' abc. i nc'

I NCLUDE ' si ntstgs.inc'
I NCLUDE 'sinflows.inc
| NCLUDE ' | akweca. i nc

| NCLUDE ' wcaot . i nc'

| NCLUDE 'routc.inc'

| NCLUDE ' wrout . i nc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'



| NCLUDE 'et.inc

| NCLUDE ' environ.inc'

| NCLUDE ' agdat a. i nc'

| NCLUDE 'stat.inc'

| NCLUDE ' stas.inc'

| NCLUDE ' resadj.inc

I NCLUDE ' budg. i nc

| NCLUDE ' asr_param i nc'
| NCLUDE ' asr2.inc'

| NCLUDE ' asr3.inc'

I NCLUDE 'trig_|lec_et _paraminc
I NCLUDE 'trigger.inc'

I NCLUDE 'l ec_et.inc'

| NCLUDE ' daydunp.i nc'

| NCLUDE 'resws.inc

I NCLUDE ' r esbudg. i nc'

I NCLUDE ' dl ycsl ope.inc

DI MENSI ON asr_rec_ws(nmax_n_serv_area),
& asr_rec_ws_cnty(max_n_serv_area), bnp_nakeup_water (366),
& day_pet O(max_ncel |l s, 31), day_petO_I ok(31),
& depth_| evee _spg_max_from gw max_ncel | s),
& desgn_cap_canl _ws(max_n_eaa_condt), nund(12), rmds_litzone(366),
& rmds_res(366), tenp_volwir(max_n_res), tenpf_volwtr(max_n_res),
& total _reuse ws(nax_n_serv_area), volwr(max_n_res)

CHARACTER bnp_opt *5

| NTEGER phase, trig, zone

REAL nod_del ta_stor (366)
C--5----0----5-==20---=5---0----5-cc-0-==-5-czzQ0--c=5-ncc0----5-=--0-2

Clnitialize variables used on a Daily Basis
C Many of the variables are for accounting purposes only

i ddump = . FALSE

IF (1p(19) .or. Ip(25)) THEN
ijul = iymdjl (iyr,month,iday)
IF ( (ijull.le.ijul) .AND. (ijul.le.ijul2) ) iddunp = .TRUE

ENDI F

| DSS=I DSS+1

JSTR=0

total et red = 0.0

s5a2_so = 0.0

sba2 no = 0.0

sba3 no = 0.0

s5a3_so = 0.0

s355_reg = 0.0

s355_env = 0.0

s31ldsg_to_bay = 0.0

gl36_to_sta34 = 0.0

rlokreg to 18 = 0.0

rmam runoff to sta = 0.0
rnnrc_runoff _to sta = 0.0



eaa_runff_sba to sta = 0.0
runoff to sta = 0.0

ws to I8 via s352 = 0.0

rflsi55a = 0.0

total reuse res = 0.0

cout _to c51 frml8bprs = 0.0
outflowto I8 = 0.0

ri 8runoff _to bptres = 0.0

flowto |8sta = 0.0

add flow to sta34 = 0.0

outflow fromroten to sencyp = 0.0
ws_fromacnres Iwdd = 0.0

total flow g404 = 0.0
inflow to sta6 frmunit
enmerg_bypass_sta34
flow to_s7 sta2byp
holy out to_s140 =0.0
flowto sta2 frmeaa = 0.0
ws_to sta34 frml ok = 0.0
wat er _supply to _holyl = 0.0
ws_fromacnres _cpbres = 0.0
outflow fromus27s =
outflow fromus27n
vol _rec_fromchlasr
vol rec_from hl sbasr
vol rec_from nnrcasr
vol _rec_from cpbasr
vol rec_from acnasr
vol _rec_froml 3lasr
ws frmres _to wcal
ws frmres_to wca2a
ws frmres_to wca3a .
tot flwto c9r frmnl t =
s333_reg_l ec_abve_sch = 0.0
s333 reg lec_bel _sch = 0.0
tot lok to eaares = 0.0

oo

[cNeoNoNoNoNoNoNoNe]

0.0

runoff to lec_s6 = 0.0
runoff to lec_s7 = 0.0
runoff to lec_s8 = 0.0
sl2 flowtarg = 0.0
s333 flow targ = 0.0
s355 flow targ = 0.0
RMFLWS12 = 0.0

S33IM8 = 0.0

S331FC = 10.0
RMFLWS333 = 0.0

s333 reg lec = 0.0
REGS31 = 0.0

W5S31 = 0.0

nlsc =0

DO n = 1,nch
upstreaminflomn) = 0.0
I F (ivary_slope_daily_opt(n).eq.1l) THEN
nlsc = nlsc + 1
DO kk = 1,2
DOIlI =1,3
di schg_for_slope_kn(nlsc,kk,I1) =

0.

0



ENDDO
ENDDO
ENDI F
END DO
DO i srvcarea = 1, nsvarea
asr_rec_ws(isrvcarea) = 0.0
asr_rec_ws_cnty(isrvcarea) = 0.0
END DO
DOi = 1,max_n_wcas
asr_rec_vol _wca(i) = 0.0
END DO
DO i = 1, neaacnl
cnl cap_ws(i) = desgn_cap_canl _ws(i)
END DO
DO i = 1,nsvarea
total _reuse ws(i) = 0.0
END DO
IF ((month.eqg.11 .or. month .eq. 6) .and. iday .eq. 1) then
DO nn = 1, nch
IF (ivary_slope_daily opt(nn) .eq. 1) then
if (month.eq.11) then
hdc(nn,iseas) = hdc(nn, 2)
el seif (month.eq.6) then
hdc(nn,iseas) = hdc(nn, 1)
endi f
ENDI F
ENDDO
ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (NTOTRES . GI. 0) THEN
DO I A = 1, NTOTRES
Q@STAIN(1A) = 0.0
daily_ inflowto res frmecnl(ia) = 0.0
est flowto gwm(ia) = 0.0
tenp_volwtr(ia) = volwtr(ia)
tenpf _volwtr(ia) = volwtr(ia)
res rain(ia) = 0.0
res_et(ia) = 0.0
res_struc_outflw(ia)
res_seep _out(ia) =
res_| vseep_out (i a)
res to asr(ia) = 0.
res_fromasr(ia) =
END DO
ENDI F
DOisa = 1,ntotal _no_inport_areas+1
LFLWRE | SA) = . TRUE.
END DO

ool

ool o
o

DO NODE = 1, | SUM MAXY+1)
DOIT =1,2
OVLFLO dai |l y(NODE, IT) = 0.0
END DO
depth_l evee_spg_max_from gm NODE) = 0.0
daily gw loss cell (NODE) = 0.0
et _sat(NODE) = 0.0
et _pondi ng(NODE) = 0.0



END DO

DO j 1,ninstr(ia)
ginflwia,j) = 0.0
END DO
END DO

DO ia = 1, nmarea
n

DO j = 1,ninstr(indxsta(10))
Q NFLWi ndxsta(10),j) = 0.0
END DO

DOi = 1,100
ncount (i) =0
END DO

if (runnode .ne. 'CALIB' ) kflo(iflbelb)
if (runnpbde .ne. 'CALIB ) kflo(ifll8)

C----------- - - ... .______.._____
C COWPUTE JULI AN DAY
G- --------=-- - - - ... _.___._____._._____
JDAY = JULI AN( MONTH, | DAY, NUNMD)
IF (isemflg .EQ 1) THEN
sem dmd_orig = sem cyp_dmd(j day)
ENDI F

IF ((MONTH .NE. 2 .OR [DAY .NE. 29) .AND. (MONTH .NE. 12 .OR
$I DAY . NE. 31)) THEN

NYDAY = NYDAY + 1
ENDI F

initialize avail able capacity for injection into and
recovery from ASR wel | s
---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
DO iasr = 1, ntotasr
rem.incap(iasr) = asr_incap(iasr)
| F (asrvol (iasr) .CGE. rmn_bubble sze add rec(iasr)) THEN
rec_asr_outcap(iasr) = asr_outcap(iasr)
ELSE
rec_asr_outcap(iasr) = asr_incap(iasr)
ENDI F
rem asr_outcap(iasr) = rec_asr_outcap(iasr)
total _asr_inj(iasr) 0.0
total _asr_rec(iasr) 0.0
END DO

00 oo

nodi ed delta storage

ocoQNno

cfsoth = nod_delta_stor(jday)

IF (lok_split_option .EQ 1) THEN
rmds_res(jday) = fract_nds_res * nod_del ta_stor(jday)
rmds_|itzone(jday) = fract_mds_litzone * nod_del ta_stor(jday)

cfsoth res = rnds_res(jday)
cfsoth itz = rnmds_litzone(jday)



ENDI F

c
¢ Makeup wat er
c
I F (make_up_water _opt .EQ 'MAKEUP ') THEN
brmpvol = bnp_nakeup_wat er (j day)
ELSE
brmpvol = 0.0
ENDI F
darefet = day_pet0_| ok(i day)
c
¢ Runoff reduction in EAA basins due to BMPs
c
IF (bnp_opt .EQ 'FALSE ) THEN
DO i = 1, neaabsn-1
di ff_runoff_bnp(i,jday) = 0.0
END DO
ENDI F
c
¢ mninumLOK stage for neeting Estuarine demands
c
CALL bpts(iday,nonth,10.0,1,n_fc_zones+7, 1,rmn_|l ok stg_del est)
c

c stage in grid cells at beginning of tine step
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
DO node = 1, i sun( maxy)
head _cel | _beg(node) = h(node) + pond(node)
END DO

c map daily Pennan-Monteith PET (referenced to grass) from
c the day _petO array back to the original potet array.
c Note: nmonthly totals are conputed earlier. See code after |oop 30.

c change potet array to be node based
DOi = 1, maxy
DO node = isun(i)+1, isun(i+1)
pot et (node) = day_pet 0( node, i day)
END DO
END DO
c
c Initialize sumhead() array if we're on the first day of the nonth
if(use_trigger .GE. 1 .AND. iday.EQ 1) THEN
DO zone = 1,n_zone
DOtrig = 1,n_trigger(zone)
DO phase = 1, nax_n_phase
sum head(zone, tri g, phase) = 0.0
END DO
END DO
END DO
ENDI F
RETURN
END



daydunp. i nc

00000000000 0000000000000 O0 (N

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON
PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$l d: daydump.inc,v 1.4 2003/07/03 20:07:58 rnovoa Exp $

$Source: /vol/hsn/cvsroot/ nodel s/ WMWK/ src/ daydunp.inc,v $
$Name: rel-5-5 %

LOA CAL i ddunp
COMMON / daydunp/ iddunp,ijull,ijul2



dl ycsl ope.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: dlycslope.inc,v 1.4 2003/07/03 20:07:58 rnovoa Exp $

$Source: /vol/hsnm2/cvsroot/ model s/ WWRK/ src/ dl ycsl ope.inc,v $
$Name: rel-5-5 %

0000000000000 000O00000O0O0O0 (N

common /dl ycsl ope/ ivary_slope_daily_opt (max_ncnls),
&M d_poi nt _canl (max_ncnl s),
&di schg for_slope_kn(max_n_cnls_w var_sl pe, 2, 3),ncnl _dly_sl ope,
&canal _nane_dvsl ope(max_n_cnls_w var_sl pe),
&di schg_for_slope(max_n_cnls_w var_sl pe, 2, 3),
& grid_l oc_upsl p(max_n_cnl s_w var_sl pe),
& grid_| oc_dnslp(nmax_n_cnls_w var_sl pe),
& canal _swi nt_dep(max_ncnl s), deten_cnl (max_ncnl s, max_ncnl | oc),
&of m canl (max_ncnl s, max_ncnl | oc, 4)
(0
CHARACTER canal _name_dvsl ope*5



dstring. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: dstring.F,v 1.5 2003/ 07/03 20: 07: 21 rnovoa Exp $
$Sour ce: /vol/ hsnR/ cvsroot/ nodel s/ WMWK/ src/dstring.F, v $
$Nane: rel-5-5 %

SUBRROUTI NE DSTRI NG
MAKES A GOOD LOOKI NG DATE STRI NG FROM THE MONTH, DAY, YEAR VALUES

OO0O00000000000O000000000000O0O0000O0

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
SUBROUTI NE dstring (im id, iy, buffer)

CHARACTER* (*) buffer
CHARACTER* 20 j npnt h(12)

INTEGER id, im iy

DATA jnonth /'January', 'February', 'March', "April', 'My',
& "June', "July', 'August', 'Septenber', 'Cctober', 'Novenber',
& ' Decenber' /

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-=--0----5---=0---=5----0-2

WRI TE( BUFFER, 10) JMONTH(IM (1: LENGTH(JMONTH(IM)), ID, 1Y
RETURN

10 FORMAT(A, 1X, 12, ', ', 14)
END



dual ops.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: dual ops.inc,v 1.4 2003/07/03 20:07:58 rnovoa Exp $

$Source: /vol/hsn/cvsroot/ nodel s/ WMWK/ src/ dual ops.inc,v $
$Name: rel-5-5 %

OO0 O0O0O0000O00O000000 0N

common / dual ops/
&struc_nane_dual _ops(max_n_cnl _dual _ops, max_n_dual _cond),
& canal _no_dual ops(max_n_cnl _dual _ops, max_n_dual _cond),

& struc_no_dual ops(max_n_cnl dual _ops, max_n_dual _cond),

& nmxst g _dual _ops(nmax_n_cnl _dual ops, max_n_dual cond),

& mst g_dual _ops(max_n_cnl _dual _ops, max_n_dual _cond),
&ndual _canal _ops(nmax_n_dual _cond),

&ndual _col _dest (max_n_cnl _dual _ops, nax_n_dual _cond),
&ndual _row dest (max_n_cnl _dual _ops, max_n_dual cond),
&ndual _canl _dest i ndx(nmax_n_cnl _dual ops, max_n_dual _cond),
& grid_l oc_dest _dual ops(max_n_cnl _dual _ops, max_n_dual _cond),
& DNCNL2( max_ncnl s, max_nostr_cnl),
&l RCEIl VE2( max_ncnl s, max_nostr_cnl),
&NODRCV2( nmax_ncnl s, max_nostr_cnl, max_n_cell s_rec),
& mmst g _dual _opsO(max_ncnl s, max_nostr_cnl)

CHARACTER struc_nane_dual _ops*6



eaa_caps.inc

CO00000000N0NDO0O0O0000D00000000O0(N

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: eaa_caps.inc,v 1.4 2003/07/03 20:07:58 rnovoa Exp $

$Source: /vol/hsn/cvsroot/ model s/ WWRK/ src/ eaa_caps.inc,v $
$Name: rel-5-5 %

COWMMON bl ock for eaa neutral case canal conveyance capacities
conmon /eaa_caps/ eaa_convey(10,7),s8 tailw, s7 tailw sba tailw,
&s6 _tailw sl50 tailw



eaa_flow distrib_capac_setup.F

O0000BO00000000000000000000000

C-

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: eaa flow distrib_capac_setup.F,v 1.8 2005/06/10 13:29:02 wwilcox Exp $
$Source: /vol /hsnR/cvsroot/ nmodel s/ WWRK/ src/ eaa_fl ow distrib_capac_setup. F,v

$Nanme: rel-5-5 %

THI S SUBROUTI NE SETS UP THE PARAVETERS NECESSARY FOR COMPUTATI ON OF
DI STRI BUTI ON OF FLOW TO OR FROM EVERGLADES AGRI CULTURAL AREA.
+-Bee-Q=---5--c=0----5-c2-0c=--5-cc0---=5--c20--=-5-=--0----5----0-2

SUBROUTI NE eaa_fl ow di strib_capac_setup (jday, runoff_avg,
& ifacteaa, rrmonthly | oss_bnp, max_days _nean_bkpunp, sumalloc_ssm
& sum | osa_dmd, ssmmnfrac, igravity s8 nosta, frac_eaa _dmd_net,
& sum eaa_dmd_ssm indx_| ok _del, al ocnnr_potdel, pdsi,
& frac_dmd_net_wn, frac_dmd_net_wt, nbrkpt_ssmat, nbrkpt_ssmwn,
& iregjulwt, iregjulwn, regstgwt, regstgwn, iday_of week, totrun,
& pfrunf)

I NCLUDE ' wrm par . i nc'
| NCLUDE ' abc. i nc'

| NCLUDE ' agdat a. i nc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

I NCLUDE 'routc.inc

| NCLUDE 'stat.inc'

| NCLUDE ' wrout . i nc'

I NCLUDE ' stas.inc'

| NCLUDE ' sinflows.inc
| NCLUDE ' wcaot . i nc'

| NCLUDE ' | akweca. i nc'

| NCLUDE ' environ.inc'
| NCLUDE ' eaa_caps.inc'
| NCLUDE ' eaa_punp_caps.inc
| NCLUDE ' wcasi minc'



I NCLUDE ' oper sched. i nc
I NCLUDE ' add_misc.inc

DI MENSI ON al ocnnr _pot del (2), iregjulwn(25), iregjulw(25),
& pdsi (12), pfrunf(max_n_eaa_condt), regstgwn(25), regstgw (25),
& runoff(7,2), runoff_avg(2), sumeaa dmd_ssn{max_n_eaa_condt)

REAL iregjulwn, iregjulw
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

C define counter for running average of daily runoff
C for flood control backpunping cal cul ati ons

nndays=nndays+1
| F (nndays. gt. max_days_mean_bkpunp) nndays=max_days_mean_bkpunp

| F (dayl. or. nndays. eq. max_days_mean_bkpunp) THEN
DO i=1,2
runof f _avg(i)=0.0
END DO
END | F

C determine fraction of EAA demand to be met during the days of
C delivery fromLX

i day_of week=i dof w(nont h, i day, i fyr+i year-1)
sch=sched(i day, nmont h)
DO i dw=1, n_days_week_del _eaa(i ndx_I| ok_del)
I F (i day_of week.eq.idays wk _del eaa_ssm.indx(idw, indx_ | ok del))
& THEN
IF (nint(sumlosa dmd).gt.0) THEN
frac_eaa_dmd_net =sum al | oc_ssnf sum | osa_dmd
frac_eaa_dmd_net =am nl(frac_eaa_dmd_net, 1. 0)
ELSE
frac_eaa_dmd net=1.0
END | F
frac_eaa_dmd_net =anax1(frac_eaa_dmd_net, ssmm nf rac)
sumall oc_ssnm=0.0
sum | osa_dmd=0. 0
ssmnat ch_| =schedwt (i day, nont h, nbrkpt _ssmat, i regj ul wt, regst gwt)
ssmnar n_| =schedwn(i day, nont h, nbr kpt _ssman, i r egj ul wn, r egst gwn)
rl ok_stg_dev_ssnrsch-stagel o
| F (stagel 0. ge.sch) THEN
IF (rlok_stg dev_ssmgt. pdsi (nonth)) THEN
| F (stagelo.lt.ssmvarn_|) THEN
frac_eaa _dmd_net=frac_dmd_net_wn
ELSE | F (stagelo.le.ssmwvatch_I) THEN
frac_eaa dmmd _net =frac_dmd_net w
ELSE
frac_eaa _dmd net=1.0
END | F
ELSE
frac_eaa dmd net=1.0
END | F
END | F
END | F



END DO

CALCULATE TOTAL RUNCFF FROM EAA

APPROXI MATE THE PORTI ON OF TOTAL RUNCFF
THROUGH S-8 AND S3, S7+S6 AND S2, HGS5
AND S5A FROM HI STORI CAL DATA (1979-1990)

O00000

IF (re_proport_eaa rnff.eq.' TRUE ') THEN

totrun=0.0

totpct=0.0

DO 10 i =1, neaabsn-1
t ot run=t ot run+abs(am nl(agp(i), 0.0))/86400.
IF (agp(i).lt.0.0) THEN

t ot pct =t ot pct +pct runf (i)
END | F
10 CONTI NUE

DO 20 i =1, neaabsn-1

IF (agp(i).lt.0.0) THEN
pfrunf (i) =pctrunf(i)/totpct

ELSE
pfrunf(i)=0.0

END | F

20 CONTI NUE
END | F

I F (runnode. eq.' SIMJL') THEN
determ ne noving average of daily runoff for calcul ation

of anmpbunt of flood control backpunping to | ake okeechobee
--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

00000 O

DO i aghsn=1, 2
g=agp(i agbsn)/ 86400.
| F (agp(iagbsn).ge.0.0) THEN
| F (ndays_si m ge. max_days_nean_bkpunp) THEN
DO i d=1, nndays- 1
| F (ndays_si m gt. max_days_nmean_bkpunp) THEN
runof f (i d, i agbsn) =runoff (i d+1, i agbsn)
END | F

runof f _avg(i agbsn) =runof f _avg(i agbsn) +runoff (i d, i agbsn)/
& nmdays
END DO
runof f (nndays, i agbsn) =0. 0
ELSE
runof f (nndays, i agbsn) =0. 0
runof f _avg(i agbsn) =runof f ( nnmdays, i agbsn)

END | F
flow reduction_bnp(iagbsn)=diff_runoff_ bnp(iagbsn,jday)/
& 1. 9835+excess_reducti on(i agbsn)
excess_reduction(iagbsn)=fl ow reduction_bnp(iagbsn)
ELSE

IF (re_proport_eaa rnff.eq.' TRUE ') THEN
g=pf runf (i agbsn) *t ot run* bnpred

ELSE
g=abs(q) *bnpr ed



END | F
flow reduction_bnp(iagbsn)=diff_runoff_ bnp(iagbsn,jday)/

& 1. 9835+excess_reducti on(i agbsn)
excess_reduction(i agbsn)=amax1(fl ow_reduction_bnp(iagbsn)-q,
& 0.0)
rnmonthly | oss_bnp=rnonthly | oss_bnp+
& am nl(fl ow reduction_bnp(iagbsn),q)*1.9835

g=qg- am n1(fl ow_reducti on_bnp(iagbsn), q)

C
C
C determne noving average of daily runoff for cal culation
C of amount of flood control backpumnping to | ake okeechobee
C
| F (ndays_si m ge. max_days_nean_bkpunp) THEN
DO i d=1, nndays- 1
| F (ndays_si m gt. max_days_nmean_bkpunp) THEN
runof f (i d, i agbsn) =runoff (i d+1, i agbsn)

END | F
C
runof f _avg(i agbsn) =runof f _avg(i agbsn) +runoff (i d, i agbsn)/
& nndays
END DO
runof f (nndays, i agbsn) =q
runof f _avg(i agbsn) =runof f _avg(i agbsn) +g/ nndays
ELSE
runof f (nndays, i agbsn) =q
runof f _avg(i agbsn) =runof f ( nndays, i agbsn)
END | F
END | F
END DO
C
C COWUTE DI SCHARGE CAPACI TI ES, FUNCTI ON OF MAXI MUM
C ALLOMBLE GATE OPENI NG, LAKE OKEECHOBEE STAGCE,
C AND TAI LWATER
C
C S-351
C

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
| F (istaopt(is7bsn-6).eq.0) THEN
i reach=2
IF (.not.!|forpunmp(is7bsn-6)) THEN
i stype=1
i str_eaa=6
r max_cuhw=r maxst g(i s7bsn- 6)
chw=st agel o
suhwl=st agel o
ELSE
i stype=2
i str_eaa=10
r max_cuhw=am n1(rmaxst g(i s7bsn-6), stagel o+rmax_|ift(is7bsn-
& 6))
chw=r max_cuhw
suhwl=r max_cuhw
END | F
CALL gmax_two_reaches (suhwl, s7 tailw, istr_eaa, 2, ireach,



30

40
50

2, grf2anx, s35lcap, nnrc_cap_upper_grav, s7_cap, chw,
i fact eaa)
fl1ks6=grf2amx-nnrc_cap_upper_grav
gr f 2amx=nnr c_cap_upper _gr av
s351 tw=chw
s7_spill_hw=ctw
total _neutral capac=flI ks6+grf2anx
s351cap_neut =s351cap
s351 tw neut=s351 tw
gconvey hl sbh=fl1 ks6
gconvey_nnrc=grf 2anx
| F (eaa_conv_opt _s7.eq.' PUMP' ) THEN
chw=r max_cuhw
ctw=pnp_i nt (i s7bsn-6)
ctw2=pnp_i nt (i s6bsn-6)
del ta0=(chwctw)/25.0
del t al=del t a0
iter1=0
t ol er g=1.
i termax=100
s351cap_punmp=-1.0
CALL eaaspill (s351lcap_punp, stagelo, chw, istr_eaa,
i facteaa)
gcanal 1=-1.0
IF (chw.gt.ctw) THEN

CALL eaa_prof lu table (qgcanall, chw, ctw, 2, ifacteaa)

ELSE
gcanal 1=0.0
END | F
gcanal 2=-1.0
IF (chw. gt.ctw2) THEN

CALL eaa_prof lu_ table (gcanal 2, chw, ctw2, 3, ifacteaa)

ELSE
gcanal 2=0.0

END | F

gcanal _t ot al =gcanal 1+gcanal 2

| F (s351cap_punp-gcanal _total) 30, 60, 40

sign=-1.0

G0 TO 50

sign=1.0

chw=chw+si gn*del tal

s351cap_punmp=-1.0

CALL eaaspill (s351lcap_punp, stagelo, chw, istr_eaa,
i facteaa)

gcanal 1=-1.0

IF (chw.gt.ctw) THEN

CALL eaa_prof lu table (qgcanall, chw, ctw, 2, ifacteaa)

ELSE
gcanal 1=0.0
END | F
gcanal 2=-1.0
IF (chw. gt.ctw2) THEN

CALL eaa_prof lu_table (gcanal 2, chw, ctw2, 3, ifacteaa)

ELSE
gcanal 2=0.0
END | F
gcanal _t ot al =gcanal 1+gcanal 2



iterl=iteril+l
IF (iterl.eq.itermax) GO TO 60

| F (sign*(s35lcap_punp-qcanal _total).gt.tolerq) THEN
GO TO 50
END | F

| F (sign*(qcanal _total -s351cap_punp).gt.tolerq) THEN
chw=chw- si gn*del t al
del tal=del tal/ 2.
GO TO 50
END | F
60 nnrc_cap_upper _punp=qcanal 1
fl1ks6_punp=qcanal 2
s351 tw punp=chw
s351cap_neut =s351cap_punp
s351_tw_neut =s351_tw_punp
s351cap=s351cap_neut
s351 tw=s351 tw neut
gr f 2anx_punp=nnr c_cap_upper _punp
gr f 2anmx=gr f 2anx_punp
s7_spill_hw=ctw
total neutral capac=grf2amx_punp+fl | ks6_punp
gconvey_hl sb=fl 1 ks6_punp
gconvey_nnr c=grf 2anmx_punp
END | F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
s6_hw=pnp_i nt (i s6bsn- 6)
dschg_to_neet s351 dmmd=0.0
DO i w=1, n_days_week _del eaa(i ndx_| ok_del)
| F (i day_of week. eq.idays wk _del eaa_ssm.indx(iw,

& i ndx_| ok_del)) THEN
dschg_to_neet s351 dnmmd=sum eaa_dnmnd_ssm(i s7bsn- 6) *
& frac_eaa_dmmd_net
END | F
END DO
capac_limt=amax1(total neutral capac, cnlcap_ws(innr)+
& cnl cap_ws(ihill))

dschg_to_eaa=am nl(dschg to_neet s351 dmnd, capac_limt)
| F (dschg to_eaa.gt.s351cap_neut.or.dschg to neet s351 dmnd. gt

& .total neutral capac) THEN
IF (.not.I|forpunmp(is7bsn-6)) THEN
chw=-1.0
CALL eaaspill (dschg_to_eaa, stagelo, chw, 6, ifacteaa)

chw=amax1(chw, rnax_tw eaad(i s7bsn-6))
I F (chw. eq. rmax_tw eaad(i s7bsn-6)) THEN
dschg to _eaa=-1.0

CALL eaaspill (dschg_to_eaa, stagelo, chw, 6, ifacteaa)
END | F
s351 _tw neut =chw
ctw=-1.0

rati o_ws=dschg to_eaal/dschg to neet s351 dmnd

supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_del)
& ,0.0)*frac_eaa_dmmd_ret

rem pot _supply to _nnrhl=dschg to _eaa-supply_to _nnrc

rem pot _supply_excess_hillcap=



& amaxl(rem pot _supply_to _nnrhl-cnlcap_ws(ihill),0.0)
dmd_nnr=supply_to_nnrc+rem pot supply_excess _hillcap
CALL eaa_prof lu_table (dmd_nnr, s351 tw neut, ctw, 2,
& i fact eaa)
nnrc_cap_upper _grav=dmmd_nnr
| F (eaa_conv_opt_s7.eq.' PUMP') nnrc_cap_upper_punp=

& dmd_nnr
C
C hillsboro cana
C

¢G--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
IF (nint(dschg to _nmeet s351 dmd).gt.0) THEN

dmd_hi | | =dschg_t o_eaa-dmd_nnr-am nl(al ocnnr, 0.0)/
& 86400.
ELSE
dmd_hi I1=0.0
END | F

dmd_hi I | =anax1(dmd_hi |1, 0. 0)
di schg_to_hill=dmd_hill

cutw=-1.0
CALL eaa_prof lu table (dischg to hill, s351 tw neut,
& cutw, 3, ifacteaa)

s6_hw=cutw

fl1ks6=di schg_to_hil

s351cap=di schg_to_hill +dmd_nnr
s351 tw=chw

s7_spill_hw=ctw
ELSE
dschg_to_eaa=am nl(dschg_to_neet_ s351 dmnd,
& total neutral capac)

IF (nint(dschg to _nmeet s351 dmd).gt.0) THEN
rati o_ws=dschg to_eaal/dschg to neet s351 dmnd
supply_to_nnrc=rati o_ws*

& amax1(al ocnnr _potdel (i ndx_I ok_del ), 0.0)*
& frac_eaa_dmd_net

rem pot _supply_to_nnrhl =amaxl(dschg to_eaa-
& supply_to_nnrc, 0.0)

r max_cap_ws=qconvey_hl sb
rem pot _suppl y_excess_hill cap=

& amaxl(rem pot _supply_to _nnrhl-rmax_cap_ws, 0. 0)
dmd_nnr=supply_to_nnrc+rem pot supply_excess _hillcap
ELSE
dmd_nnr=0.0
END | F

total _nnrc_suppl y=dmd_nnr
nnrc_cap_upper _grav=amaxl(qconvey_nnrc,total _nnrc_supply)
| F (eaa_conv_opt_s7.eq.' PUVWP') nnrc_cap_upper_punp=

& amaxl(qconvey_nnrc,total _nnrc_supply)
s7_spill_hw=ctw
END | F
ELSE

I F (I forpunmp(is7bsn-6)) THEN
dschg_to_eaa=am nl(dschg_to_neet_ s351 dmnd,
& total neutral capac)
END | F
IF (nint(dschg to _nmeet s351 dmd).gt.0) THEN
rati o_ws=dschg to_eaal/dschg to neet s351 dmnd



supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_del)

& ,0.0)*frac_eaa_dmmd_net
rem pot_supply_to_nnrhl =amax1(dschg_to_eaa-supply_to_nnrc,
& 0.0)

rmax_cap_ws=anax1l(cnl cap_ws(ihill), gconvey_hl sh)
rem pot _supply_excess_hill cap=

& amaxl(rem pot _supply_to _nnrhl-rmax_cap_ws, 0. 0)
dmd_nnr=suppl y_to_nnrc+rem pot _supply_excess_hill cap
ELSE
dmd_nnr=0.0
END | F

total _nnrc_suppl y=dmd_nnr
nnrc_cap_upper _grav=amaxl(qconvey_nnrc,total _nnrc_supply)
| F (eaa_conv_opt_s7.eq.' PUMWP' ) nnrc_cap_upper_punp=
& amaxl(qgconvey _nnrc,total _nnrc_supply)
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
END | F
ELSE
| F (eaa_conv_opt_s7.eq.' PUW' ) THEN
s351 tw=eaa_convey(5, 3)
ELSE
s351 tw=eaa_convey( 3, 3)
END | F
END | F

s-7 new and s-7 spillway capacities

OO0

| F (istaopt(is7bsn-6).eq.0) THEN
nnrc_cap_l ower _grav=-901
s7_new_hw=-901.
s7_new_tw=-901.

s7 _spill _tw=s7 tailw
ELSE
s7_cap_new=-1.0
s7_cap=-1.0
| F (eaa_conv_opt _s7.ne.' PUMP' ) THEN
CALL eaaspill (s7_cap_new, eaa_convey(3,4), eaa_convey(3,5),
& 4, ifacteaa)
CALL eaaspill (s7_cap, eaa_convey(3,6), eaa _convey(3,7), 2,
& i fact eaa)

s7_new_hw=eaa_convey( 3, 4)
s7_new_tw=eaa_convey( 3, 5)
s7_spill_hw=eaa_convey(3, 6)
s7_spill_tw=eaa_convey(3,7)
ELSE
CALL eaaspill (s7_cap_new, eaa_convey(5,4), eaa_convey(5,5),
& 4, ifacteaa)
IF (igravity_s7.eq.1l) THEN
s7_cap=-1.0
CALL eaaspill (s7_cap, eaa_convey(5,6), eaa convey(5,7),
& 2, ifacteaa)
s7_spill _hw=eaa_convey(5, 6)
ELSE
s7_spill_hw=pnp_int (i s7bsn-6)
S7_cap=s7max
END | F
s7_new_hw=eaa_convey(5, 4)



s7_new_tw=eaa_convey(5, 5)

s7 _spill _tw=s7 tailw
END | F

END | F
C
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
C S-352
C

s352_tw=eaa_convey(7, 3)
C
C WPB CANAL
C

fl1 kwpb=eaa_convey(7,1)
C
C S-354
C

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
| F (istaopt(is8bsn-6).eq.0) THEN
i reach=1
dschg to _neet s354_dmmd=0. 0
DO i w=1, n_days_week _del eaa(i ndx_| ok_del)
| F (i day_of week. eq.idays wk _del eaa_ssm.indx(iw,

& i ndx_| ok_del )) THEN
dschg_to_neet s354_dmmd=sum eaa_dnnd_ssm(i s8bsn- 6) *
& frac_eaa_dmmd_net
END | F
END DO

| F (eaa_conv_opt _s8.ne.' PUW' ) THEN
I F (.not.!|forpunmp(is8bsn-6)) THEN

i str_eaa=5
ELSE
i str_eaa=9
END | F
CALL gmax_one_reach (stagelo, s8 tailw, istr_eaa, 1, ireach
& 1, grf3anx, s354cap, niam c_cap_upper_grav, s8 cap,
& s354 tw, ctw, ifacteaa)
s8 spill _hw=ctw

total _neutral _capac=mni ami c_cap_upper_grav
s354 tw neut =s354_tw
s354cap_neut =s354cap
ELSE
IF (.not.|forpunmp(is8bsn-6)) THEN
i stype=1
i str_eaa=5
r max_cuhw=r maxst g(i s8bsn- 6)
chw=st agel o
suhwl=st agel o
ELSE
i stype=2
i str_eaa=9
r max_cuhw=am n1(r maxst g(i s8bsn-6), st agel o+
& rmax_|ift(is8bsn-6))
chw=r max_cuhw
suhwl=r max_cuhw
END | F
CALL gmax_one_reach (suhwl, s8 tailw, istr_eaa, 1, ireach
& 1, grf3anx, s354cap, niam c_cap_upper_grav, s8 cap,



& s354 tw, ctw, ifacteaa)
IF (igravity _s8 nosta.eq.1) s8 spill_hw=ctw
del t aO=(chwctw)/25.0
ctw=pnp_i nt (i s8bsn- 6)
CALL us flow (istype, istr_eaa, ireach, 1, chw, ctw,
& stagel o, deltaO, 1.0, 100, m am c_cap_upper_punp,
& s354cap_punp, s354_tw punp, ifacteaa)
| F (s354_tw punp. gt.rnmax_cuhw) THEN
s354_tw_punp=r max_cuhw
s354cap_punp=-1.0
CALL eaaspill (s354cap_punp, stagel o, s354_tw punp,
& istr_eaa, ifacteaa)
gcanal =-1.0
| F (s354_tw punp.gt.ctw) THEN
CALL eaa_prof lu_ table (qgcanal, s354 tw punp, ctw,
& i reach, ifacteaa)
ELSE
gcanal =0. 0
END | F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
nm am c_cap_upper _punp=gcana
END | F
gr f 3anmx_punp=mni am c_cap_upper _punp
total _neutral _capac=mn am c_cap_upper_punp
s354_tw_neut =s354_tw_punp
s354cap_neut =s354cap_punp
IF (igravity _s8 nosta.eq.0) s8 spill_hw=ctw
END | F
capac_limt=amax1(total neutral capac, cnl cap_ws(im ani))

dschg to_eaa=am nl(dschg to neet s354 _dmnd, capac_limt)

C print *,dschg to_eaa,dschg_to neet s354 dmnd, capac_limt
C + , S354cap_neut,total _neutral capac, LFORPUVP(i s8bsn- 6)
C + . Dl SCHG TO EAA'
| F (dschg to_eaa. gt.s354cap_neut.or.dschg to neet s354 dmnd. gt
& .total neutral capac) THEN
IF (.not.I|forpunp(is8bsn-6)) THEN
chw=-1.0
CALL eaaspill (dschg_to_eaa, stagelo, chw, 5, ifacteaa)

chw=amax1(chw, r nax_tw eaad(i s8bsn-6))

I F (chw. eq. rmax_tw eaad(i s7bsn-6)) THEN
dschg to _eaa=-1.0
CALL eaaspill (dschg_to_eaa, stagelo, chw, 5, ifacteaa)

END | F

s354cap=dschg_to_eaa

s354_tw neut =chw

s354_t w=chw

| F (eaa_conv_opt_s8.eq.' PUW') s354_tw punmp=chw

ctw=-1.0

CALL eaa_prof lu table (dschg to eaa, s354 tw neut, ctw,

& 1, ifacteaa)
m am c_cap_upper _grav=dschg to_eaa
| F (eaa_conv_opt_s8.ne.' PUW' ) THEN

s8 cap=-1.0
CALL eaaspill (s8 cap, ctw, s8 tailw, 1, ifacteaa)
s8 spill_hw=s8 tailw

ELSE



s8_cap=s8nmax
nm am c_cap_upper _punp=dschg to_eaa
s8 spill _hw=pnp_int (i s8bsn-6)
END | F
END | F
END | F
ELSE
| F (eaa_conv_opt_s8.eq.' PUW' ) THEN
s354_tw=eaa_convey( 2, 3)
ELSE
s354_tw=eaa_convey(1, 3)
END | F
END | F
C

G -<5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-=--0----5---=0---=5----0-2

C s-8new and s-8 spillway capacities
C
| F (istaopt(is8bsn-6).eq.0) THEN
s8 new_hw=-901.
s8_new_tw=-901.

s8 spill _tw=s8 tailw
m am c_cap_| ower _grav=-901
ELSE

s8 cap_new=-1.0

s8 _cap=-1.0

| F (eaa_conv_opt _s8.ne.' PUMP' ) THEN

CALL eaaspill (s8 cap_new, eaa_convey(l,4), eaa convey(1,5),

& 3, ifacteaa)

CALL eaaspill (s8_cap, eaa_convey(1l,6), eaa convey(1,7), 1

& i fact eaa)
s8 new_hw=eaa_convey(1, 4)
s8 new_ tw=eaa_convey(1,5)
s8 spill _hw=eaa_convey(1, 6)
s8 spill _tw=eaa_convey(1, 7)
ELSE

CALL eaaspill (s8 cap_new, eaa_convey(2,4), eaa_convey(2,5),

& 3, ifacteaa)
IF (igravity_s8.eq.1l) THEN
s8 cap=-1.0
CALL eaaspill (s8 cap, eaa_convey(2,6),
& 1, ifacteaa)
s8 spill _hw=eaa_convey(2, 6)
ELSE
s8_cap=s8max
s8 spill _hw=pmp_int (i s8bsn-6)
END | F
s8 new_hw=eaa_convey(2, 4)
s8 new_tw=eaa_convey( 2, 5)
s8 spill_tw=s8 tailw
END | F
END | F
END | F

eaa_convey(2,7),

O o o o TR s MR - S o I

s351nx=s351cap
s352nx=s352cap
s354nx=s354cap



RETURN
END



eaa_neutral caps.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: eaa_neutral _caps.F,v 1.11 2005/06/10 13:29:03 wwi | cox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WMRK/ src/eaa_neutral _caps.F,v $
$Nane: rel-5-5 %

Thi s subroutine cal cul ates conveyance capacities for the mgjor
EAA Canals with and without STAs for the neutral case (no EAA
runof f/ no EAA demand)

note: upon entry values for s8 tailw and s7_tailw
shoul d be passed by COVWON bl ock and | ook-up table
val ues for s354/s351/s352 gate openings should have
been READ-in previously

Li st of Reaches

Base Case

1. EAA M am Canal: S354HWto S8TW

2. EAA North New River Canal: S351HWto S7TW

3. EAA Hill sboro Canal: S351TWto S6HW

4. EAA West Pal m Beach Canal : S352TWto S5AHW
Fut ure Base

5. EAA M anm Canal : S354TWt o S8newHW
6. EAA North New Ri ver Canal: S351TWto S7newHW
7. EAA Hillsboro Canal: S351TWto S6HWwW new x-sections
8. EAA M am Canal: S8newTWto S8HW

9. EAA North New River Canal: S7newTWto S7HW

Li st of Spillways

eaa spillway nane

O00000000000000000000000000000000000000000000000000000O0

1. s8
2. s7
3. s8new



s7new

s354 stagelo to lo_str_tw(inmam)
s351 stagelo to lo_str_tw(innr)
s352 stagelo to lo_str_tw(iwpb)
s150

. s354 forward punp

0. s351 forward punp

1. s352 forward punp

RBox~No O~

Li st of Punps

eaa punp name
1 s8pmp
2. s7pnmp
3. s6pnp
4 sS5apnp

OO0O000000000000O00O000O0

G -<5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-2--0----5---=0---=5----0-2

SUBROUTI NE eaa_neutral caps (ifacteaa, pctnet,
& dmd_nnr_aft _resasr, res_outflow to_basin, rlok_stg_beg forpmp,
& rlok_stg end_forpnp, sumalloc_ssm sumlosa_dmd, ssminfrac,
& al ocnnr_potdel, indx_|ok del, pdsi, frac_dmd_net_ wn,
& frac_dmd_met _wt, nbrkpt_ssmam, nbrkpt_ssmwm, iregjulw,
& iregjulwn, regstgwt, regstgwn, sum eaa_dmd_ssm nc)

| NCLUDE ' wrm par . i nc'

| NCLUDE ' abc.inc’

| NCLUDE ' | akwea. i nc'

I NCLUDE 'routc.inc

| NCLUDE ' agdat a. i nc'

| NCLUDE 'stat.inc'

| NCLUDE ' stas.inc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE ' eaa_caps.inc'
| NCLUDE ' eaacap. i nc'

I NCLUDE ' ngat eop. i nc'
I NCLUDE 'fin_go.inc'
| NCLUDE 'resws.inc'

DI MENSI ON al ocnnr _pot del (2), iregjulwn(25), iregjulw(25),
& pdsi (12), regstgwn(25), regstgw (25),
& res_outflow to _basin(max_n_res, nax_nostr_res),
& rlok_stg beg forpnp(nmax_n_eaa condt),
& rlok_stg _end_forpnp(nmax_n_eaa_condt),
& sum eaa_dmd_ssm nc(nax_n_eaa_condt)
REAL iregjulwn, iregjulw
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2
Cinitialize variables

s6_hw = pnp_int(is6bsn-6)



s5a_hw = pnp_int (i s5absn-6)
IF (itw opt(is6_no sinm .EQ 0) THEN
s6_tailw = chdep(idn_canal _i ndex(is6_no_sim) + hdc
$ (i dn_canal _i ndex(i s6_no_sim, i seas)
ELSE
dpt hgw = (el l s(node_twis6 _no _sim) - h(node tw(is6 no_sin)))*s
$ (node_tw(is6_no_siny)
| F (pond(node_tw(is6_no_sin)) .GI. dpthgw) THEN
s6_tailw = pond(node_tw(is6_no_sim) - dpthgw + ells(node_tw

$ (is6_no_sim)
ELSE
s6 tailw = (pond(node_twis6 _no sim) - dpthgw)/s(node_ tw
$ (is6_no_sim) + ells(node_tw(is6_no_sim)
ENDI F
ENDI F

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
IF (itw opt(isl50_no_sim .EQ 0) THEN
s150 _tailw = chdep(idn_canal _i ndex(is150_no_sim) + hdc
$ (i dn_canal _i ndex(i s150_no_si n), i seas)
ELSE
dpt hgw = (el l s(node_twis150 no_sim) - h(node_tw(isl50 no _sim
$ ))*s(node_tw(isl50_no_sim)
| F (pond(node_tw(is150 _no_sim) .GI. dpthgw) THEN
s150 tailw = pond(node_tw(isl50 no_sim) - dpthgw + ells

$ (node_t w(i s150_no_sim)
ELSE
s150_tailw = (pond(node_tw(i s150_no_sin)) - dpthgw)/s
$ (node_tw(i s150_no_sin)) + ells(node_twisl50_no_sim)
ENDI F
ENDI F

C
C COWPUTE DEMANDS | N EAA TO BE MET DURI NG SSM

QM51 = agp(i s8bsn-6)/86400.
QN52 = agp(is7bsn-6)/86400.
QW53 = agp(i sbabsn-6)/86400.

sum eaa_dmmd_ssm nc(i s8bsn-6) = sum eaa_dmd_ssm nc
$ (i s8bsn-6) + amax1l( QAB1, 0. 0)

if (QAB1 .LT. -0.001) sum eaa_dmd_ssm nc(is8bsn-6) = 0.0
sum eaa_dmmd_ssm nc(i s7bsn-6) = sum eaa_dmmd_ssm nc
$ (i s7bsn-6) + amax1(QAB2, 0.0)

if (QAB2 .LT. -0.001) sum eaa_dmd_ssmnc(is7bsn-6) = 0.0

sum eaa_dmmd_ssm nc(i s5absn-6) = sum eaa_dmd_ssm nc
$ (i sbabsn-6) + amax1( QAB3, 0.0)
if (QAB3 .LT. -0.001) sum eaa_dmd_ssm nc(isbabsn-6) = 0.0

c
¢ determine condition of forward punping - dependent on LK stage
c
DOi =1,3
| F (stagelo .LE. rlok_stg beg forpnp(i) .OR LFORPUMP(i)) THEN
LFORPUMP(i) = . TRUE
LFORPUMP(i) = .not. (stagelo .GI. rlok_stg end_forpnp(i))
ENDI F
ENDDO
c
c deternmne fraction of EAA demand to be nmet during the days of



c delivery fromLX
c
i day_of _week = idofw nonth,iday,ifyr+iyear-1)
SCH = sched( | DAY, MONTH)
do idw = 1, n_days_week _del eaa(indx_| ok _del)
I F (iday_of week .eq. idays wk del eaa_ssm.i ndx(idw
$ ,indx_|l ok_del)) THEN
IF (nint(sumlosa_dmmd) .gt. 0) THEN
frac_eaa_dmd_net _nc sum alloc_ssm/ sum/| osa_dmd
frac_eaa dmd_net _nc am nl(frac_eaa dmd_net _nc
$ ,1.0)
ELSE
frac_eaa dmd net _nc = 1.0
ENDI F
ssmwat ch_| = schedwt (| DAY, MONTH, nbr kpt _ssmat, i r egj ul wt
$ , regstgw)
ssmnvarn_| = schedwn( | DAY, MONTH, nbr kpt _ssman, i r egj ul wn
$ , regst gwn)
ri ok _stg dev_ssm = SCH - stagelo
if (stagelo .ge. SCH) then
if (rlok_stg dev_ssm.gt. pdsi(nonth)) then
IF (stagelo .lIt. ssmmarn_| ) then
frac_eaa dmmd _net _nc = frac_dmmd_net_wn
ELSEIF (stagelo .le. ssmmatch_|) then
frac_eaa _dmd _net_nc = frac_dmd_net _w
ELSE
frac_eaa _dmd _net _nc = 1.0
ENDI F
el se
frac_eaa _dmd _net _nc = 1.0
endi f
endi f
ENDI F
frac_eaa_dmd_net _nc=anmax1l(ssmmi nfrac, frac_eaa_dmmd_mnet _nc)
enddo

c tolerqg = convergence criterion for matching fl ows
tolerq = 5.
c itermax = maxi mum al | owabl e nunber of iterations
itermax = 100
dschg to neet _eaa _dmd = 0.0
DO IW= 1,n_days_week _del eaa(indx_| ok _del)
| F (i day_of week .EQ idays_wk_del eaa_ssm.indx(iw

$ ,indx_| ok_del)) THEN
dschg to _neet _eaa _dmd = sum eaa_dmmd_ssm nc(i s8bsn-6)
$ * frac_eaa_dmmd_net _nc
sum eaa_dmmd_ssm nc(i s8bsn-6) = 0.0
ENDI F
ENDDO

dschg to _neet _eaa dmd = amax1(agp(i s8bsn-6),0.0) * pctnet/86400.

for mam canal (gravity flow)
IF (itw opt(is8_no_sin) .EQ 0) THEN
s8 tailw = chdep(idn_canal _index(is8 no_sim) + hdc
$ (i dn_canal _i ndex(i s8_no_sim,iseas)
ELSE



dpt hgw = (el l s(node_twis8 no sim) - h(node_ tw(is8 no_sin)))*s
$ (node_tw(is8_no_sin))
| F (pond(node_tw(is8 no_sin)) .GI. dpthgw) THEN
s8 tailw = pond(node_tw(is8 no_sim) - dpthgw + ells(node_tw

$ (is8_no_sim)
ELSE
s8 tailw = (pond(node_twis8 no sim) - dpthgw)/s(node_ tw
$ (is8_no_sim) + ells(node_tw(is8_no_sim)
ENDI F
ENDI F

I F (istaopt(is8bsn-6) .EQ 1) THEN
iagbsn =1
add _conv_red mam = 0.0
DOirs = 1,nres_ws
I F (iconv_use opt ws(irs) .EQ 1) THEN
DO js = 1, noutlets(irs)
IF (ieaa_bsn(irs,js) .EQ is8bsn-6) THEN
add_conv_red _mam = add_conv_red_m am +
$ res_outflow to_basin(irs,js)
ENDI F
END DO
ENDI F
END DO
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
I F (.not. LFORPUMP(is8bsn-6)) THEN
| F (stagel o. LE. s8 tailw) THEN

gconvey = 0.0
gcanal = 0.0
s8spmx = 0.0
dschg to_eaa = aminl(dschg to neet eaa_dmd , cnl cap_ws
$ (imam))
| F (dschg_to_eaa .GI. 0.0) THEN
cuhw = -1.0

call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, r max_tw eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F
total _ws_m an
ELSE
total _ws_miani = add_conv_red_m ani
cuhw = stagel o
ENDI F
IF (nint(total ws mam) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu_ table(total ws_m am, cuhw ,cutw, 5,
$ i fact eaa)
ELSE
cutw = cuhw
ENDI F
nmi ami c_cap_upper _grav
m am c_cap_| ower _grav
cl hw = cutw
cltw = cutw

dschg to_eaa + add_conv_red_m ani

total _ws_m am
0.0



s354_tw = cuhw
cuhwfinal = cuhw
s354cap = dschg_to_eaa
c cal cul ate actual gate opening
| F (stagel o . GI. cuhwfinal) THEN
gat eopl = dschg_to_eaal/ (276.0*sqrt (stagel o- cuhwfinal))
IF (ifacteaa .EQ 1) THEN
gateopl = gateopl / rcpfacteaa(is8bsn-6)
ENDI F
ELSE
gateopl = 0.0
ENDI F
| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl
ELSE
go_s354 = 8.3
ENDI F
goto 30
ENDI F
| F (stagelo .GI. rmaxstg(imam)) THEN
cuhw = rmaxstg(im am)
s354cap = -1.0
cal |l eaaspill (s354cap, st agel o, cuhw, 5, i f act eaa)
ELSE
cuhw = stagel o
s354cap = 0.0
ENDI F
sltw = s8 tailw
I F (cuhw . GI. s8 tailw THEN
cltw = s8 tailw
ELSE
gconvey
gcanal
s8spnx
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
dschg to_eaa = aminl(dschg to neet _eaa _dmd , cnl cap_ws

(I
coo
o oo

$ (imam))
| F (dschg_to_eaa .GI. 0.0) THEN
cuhw = -1.0

call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, r max_tw eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F
total _ws_m an
ELSE
total _ws_miani = add_conv_red_m ani
cuhw = stagel o
ENDI F
IF (nint(total _ ws mam) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu_ table(total ws_m am, cuhw , cutw, 5,
$ i fact eaa)
ELSE
cutw = cuhw
ENDI F

dschg to_eaa + add_conv_red_m ani



nm am c_cap_upper _grav
m am c_cap_| ower _grav
cl hw = cutw
cltw = cutw
s354_tw = cuhw
s354cap = dschg to_eaa
c calcul ate actual gate opening
| F (stagel o . GI. cuhwfinal) THEN
gateopl = dschg_to_eaa/ (276.0*sqrt(stagel o-cuhwfinal))
IF (ifacteaa .EQ 1) THEN
gat eopl = gateopl / rcpfacteaa(is8hsn-6)
ENDI F
ELSE
gateopl = 0.0
ENDI F
| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl
ELSE
go_s354 = 8.3
ENDI F
goto 30
ENDI F
istype =1
istrm=
istrl =
i reachu 5
i reachl 8
delta0 = (cuhwcltw)/25.
deltal = deltal
c routine dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn, cuhw,
c cltw, sltw, delta0,tol er,canalq,qlstrr, sl hw
call dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn, cuhw,
$ cltw, cutw, cl hw, sl tw, delta0, tol erq,iternax, gcanal, s8spnx, sl hw,
$ ifacteaa)
| F (s8spnx. LE. s354cap) THEN
gconvey = s8spnx

total _ws_m am
0.0

nmimneFk,w

c OR qconvey = qcana
¢ Actually, after dsds_flow is call ed,
c gcanal == qucanal = gnstr = gl canal = gl strr(=s8spnx)

c calcul ate actual gate opening
| F (stagel o . GT. cuhw) THEN
gat eopl = s8spnx / (276.0*sqrt (stagel o-cuhw))
ELSE
gateopl = 0.0
ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
conv_cap_ws = amaxl(cnlcap ws(imam) ,qgcana
$ -add_conv_red_m am)
dschg_to_eaa = aminl(dschg_to_neet_eaa _dmd , conv_cap_ws)

| F (dschg to _eaa .GI. s354cap . OR dschg to neet _eaa dmd
$ . GT. amaxl(qgcanal -add_conv_red_m am ,0.0)) THEN

cuhw = -1.0

call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, r max_tw eaad(i s8bsn-6))

IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN



dschg to eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F
s354cap = ds
cutw = -1.0
total _ws _nmiam = dschg to eaa + add_conv_red _m ani
call eaa_prof lu table(total ws_mam, cuhw ,cutw, 5,
$ i fact eaa)
nm ami c_cap_upper _grav = total _ws_m ami
call gmax_one_reach(cutw,s8 tailw, 3,1, 8,iagbsn
$ gconvey_| ower, s8_cap_new, mi am c_cap_| ower _grav , s8_cap,
$ clhw,cltw,ifacteaa)
c cal cul ate actual gate opening
| F (stagel o . GT. cuhw) THEN
gat eopl = dschg to_eaa /(276.0*sqrt(stagel o-cuhw))
IF (ifacteaa .EQ 1) THEN
gat eopl = gateopl / rcpfacteaa(i s8bsn-6)
ENDI F
ELSE
gateopl = 0.0
ENDI F
ELSE
nmi ami c_cap_upper _grav
nmi ami c_cap_| ower _grav

chg_to_eaa

amaxl(gcanal , 0. 0)
amaxl(gcanal , 0. 0)

ENDI F
| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl
ELSE
go_s354 = 8.3
ENDI F
c
goto 30
ENDI F
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
iter =0
10 cltw = cltw - deltal
s8spmx = -1.0
call eaaspill (s8spmk,cltw,s8 tailw, 1,ifacteaa)
gl canal = s8spnx
ireachu = 5
istrm= 3
ireachl = 8
cuhw = -1.0
ireach = 5
call eaa_prof two_reaches(qgl canal, cuhw, cltw, cutw, cl hw, i reachu,
$ istrmireachl,iagbsn,itermax,ifacteaa)
s354cap = -1.0
call eaaspill (s354cap, st agel o, cuhw, 5, i f act eaa)
c
iter = iter + 1
IF (iter .EQ itermax)goto 20
c

| F (s8spnx-s354cap .GI. tolerq) THEN
c CONTINUE to decrease cltw such that s354cap increases and s8spnx decreases
goto 10
ENDI F
| F (s354cap-s8spnx . GI. tolerq) THEN



c overshot estimation of newcltw, redo with 1/2 deltal
cltw = cltw + deltal
deltal = deltal/2.
goto 10
ENDI F
20 gcanal = gl cana
conv_cap_ws = amaxl(cnlcap ws(imam) ,qgcana
$ -add_conv_red_nmiam)
dschg _to_eaa = aminl(dschg_to_neet_eaa_dmd, conv_cap_ws)
| F (dschg to_eaa .GI. s354cap . OR dschg to neet _eaa dmmd . GT.
$ amax1l(qcanal -add_conv_red_m anm ,0.0)) THEN

cuhw = -1.0
call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN
dschg to eaa = -1.0
call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)

ENDI F
s354cap = dschg to_eaa
cutw = -1.0

call eaa_prof lu_table(dschg to _eaa,cuhw ,cutw,5,ifacteaa)

m ami c_cap_upper _grav = dschg_to_eaa
call gmax_one_reach(cutw,s8 tailw 3,1, 8,iagbsn
$ gconvey_| ower, s8_cap_new, m am c_cap_| ower _grav , s8_cap, cl hw,
$ cltw, ifacteaa)
c cal cul ate actual gate opening
| F (stagel o . GT. cuhw) THEN
gat eopl = dschg to_eaa /(276.0*sqrt(stagel o-cuhw))
IF (ifacteaa .EQ 1) THEN
gat eopl = gateopl / rcpfacteaa(is8hbsn-6)

ENDI F
ELSE
gateopl = 0.0
ENDI F
| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl
ELSE
go_s354 = 8.3
ENDI F

ELSE
nmi ami c_cap_upper _grav
nmi ami c_cap_| ower _grav

amaxl(qgcanal , 0. 0)
amaxl(qgcanal , 0. 0)

ENDI F
ELSE
¢ forward punping when LOK is | ow
istype =1
istrm= 3
istrl =1
ireachu = 5
ireachl = 8
rmax_cuhw = ani n1(stagel o+trmax_Ilift (i s8bsn-6)
$ , rmaxst g(i s8bsn-6))

cuhw = rmax_cuhw
sltw = s8 tailw
cltw = sltw



c adjustment within tol erance;

s354cap = -1.0

call eaaspill (s354cap, stagel o, cuhw, 9, i fact eaa)

gcanal = s354cap

s8spnx = s354cap

cltw=-1.0

call eaaspill (s8spmx,cltw,s8 tailw, 1
$ , i facteaa)

cuhw = -1.0

call eaa_prof _two_reaches (qcanal, cuhw, cltw, cutw, cl hw
$ ,ireachu,istrmireachl,iagbsn,itermax,ifacteaa)

| F (cuhw . gt. rmax_cuhw) THEN

cuhw = rmax_cuhw

delta0 = (cuhwcltw)/25.
deltal = deltal
call dsds_flowistype,istrmistrl,ireachu,ireach
$ , iagbsn, cuhw, cl tw, cutw, cl hw, sl tw, delta0, tol erq
$ , i termax, qcanal , s8spnx, sl hw, i f act eaa)
ENDI F

nmi ami c_cap_upper _grav
m am c_cap_| ower _grav
ENDI F

amaxl(gcanal , 0. 0)
amaxl(qgcanal, 0.0)

exit

30 gcanal = amax1(qgcanal, 0.0)
gconvey = am nl(s354cap, qcanal , s8spnx)
eaa_convey(1,1) = gconvey
eaa_convey(1,2) = stagelo
eaa_convey(1, 3) = cuhw
eaa_convey(1,4) = cutw
eaa_convey(1,5) = cl hw
eaa_convey(1,6) = cltw
eaa_convey(1,7) = s8 tailw

o o T o T o R S o B

¢ when simulating ability

to punp water supply to WCAS and LEC

¢ check IF headwater at existing s8 spillway is greater THEN
c intake level of punp. If greater,use the punp;otherw se
c use the spillway.
c
| F (eaa_conv_opt_s8 .EQ 'PUWMP') THEN
| F (eaa_convey(1,6) .LE. pnp_int(is8bsn-6)) THEN
DOi =1,7
eaa_convey(2,i) = eaa_convey(1,i)
END DO
nmi ami c_cap_upper _punmp = mi ami c_cap_upper_grav
m am c_cap_|l ower _punp = miam c_cap_| ower_grav
igravity s8 =1
GO TO 50
ELSE
igravity s8 =0
ENDI F
ENDI F
c

c>>>>>>>> PROFILE 2 (proc2)

c READ( 10, ' (2i 9,3f9.0)', end=123)
c $ i day, nont h, st agel o, chdep( 1), s8pnmphw, chdep( 2)
c note: s8pnmphw is used as structure headwater for s-8 in this context

c



c for mam canal (punped flow)
| F (eaa_conv_opt_s8 .EQ 'PUW') THEN

iagbsn =1

IF (.not. LFORPUMP(is8bsn-6)) THEN

IF (stagel o .LE. pnp_int(is8bsn-6)) THEN
gconvey = 0.0
gcanal = 0.0
s8pmpmx = 0.0
dschg _to_eaa = anminl(dschg to_neet _eaa_dmd , cnl cap_ws

$ (imam))
| F (dschg to _eaa .GI. 0.0) THEN
cuhw = -1.0

call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, r max_t w_eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN
dschg to eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F
total _ws_m ani
ELSE
total _ws_mam = add_conv_red_m an
cuhw = stagel o

dschg _to_eaa + add_conv_red_m ani

ENDI F
IF (nint(total _ws_mam) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu table(total _ws_mam, cuhw ,cutw, 5,
$ i fact eaa)
ELSE
cutw = cuhw
ENDI F

total _ws_m am
0.0

nm am c_cap_upper _punp
m am c_cap_| ower _punp
cl hw = cutw
cltw = cutw
s354_tw = cuhw
cuhwfinal = cuhw
s354cap = dschg to_eaa
c cal cul ate actual gate opening
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (stagel o . GI. cuhwfinal) THEN
gat eopl = dschg_to_eaal/ (276.0*sqrt (stagel o- cuhwfinal))
IF (ifacteaa .EQ 1) THEN
gateopl = gateopl / rcpfacteaa(is8bsn-6)

ENDI F
ELSE
gateopl = 0.0
ENDI F
| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl
ELSE
go_s354 = 8.3
ENDI F
goto 40

ENDI F

| F (stagelo .GI. rmaxstg(imam)) THEN
cuhw = rmaxstg(im am)
s354cap = -1.0



c

call eaaspill (s354cap, st agel o, cuhw, 5, i f act eaa)

ELSE

cuhw = stagel o
s354cap = 0.0

ENDI F
sltw = s8 tailw
IF (cuhw . GI. prp_int(imam)) THEN

cltw = prp_int(imam)

ELSE

gconvey = 0.0
gcanal = 0.0
s8pnmpnx = 99999. 99

o o T o Y TS o R S o B

dschg to_eaa = aminl(dschg to neet _eaa_dmd , cnl cap_ws

(imam))
| F (dschg to _eaa .GI. 0.0) THEN
cuhw = -1.0

call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN
dschg to eaa = -1.0
call eaaspill (dschg_to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F
total _ws _nmiam = dschg to eaa + add_conv_red_m ani
ELSE
total _ws_m ani
cuhw = stagel o

add_conv_red_m am

ENDI F
IF (nint(total ws mam) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu table(total ws_mam, cuhw , cutw, 5,
i fact eaa)
ELSE
cutw = cuhw
ENDI F

total _ws_m am
0.0

nm am c_cap_upper _punp
nm ami c_cap_| ower _punp
cl hw = cutw

cltw = cutw

s354_tw = cuhw
cuhwfinal = cuhw
s354cap = dschg_to_eaa

c cal cul ate actual gate opening

| F (stagel o . GI. cuhwfinal) THEN
gat eopl = dschg_to_eaal/ (276.0*sqgrt (stagel o-cuhwfinal))
IF (ifacteaa .EQ 1) THEN
gateopl = gateopl / rcpfacteaa(is8bsn-6)
ENDI F

ELSE
gateopl = 0.0

ENDI F

| F (gateopl .LE 8.3) THEN
go_s354 = gateopl

ELSE
go_s354 = 8.3

ENDI F



goto 40
ENDI F
istru =5
istype =1
istrm= 3
istrl =1
i reachu
i reachl
delta0 = (
cuhwrax =

uhwcl tw)/ 25.

c
c routine usus_flowistype,istrmistru,ireachu,ireachl,iagbsn,
c $ cuhw, cl tw, cutw, cl hw, suhw, del ta0, tol er, i ternmex, canal q, strug, sutw)
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
call usus_flowistype,istrmistru,ireachu,ireachl,iagbsn,
$ cuhw, cl tw, cutw, cl hw, st agel o, del t a0, tol erq, iternmax, canal q,
$ s354q, sutw, i f act eaa)
| F (cuhw . GE. cuhwmax) THEN
c s354 twlimt is exceeded by optimm st age
cuhwfi nal = cuhwrax
s354cap = -1.0
call eaaspill (s354cap, stagel o, cuhwfinal,5,ifacteaa)

gcanal = -1.0
call eaa_prof _two_reaches(qgcanal, cuhwfinal, cltw, cutw,
$ clhw, ireachu,istrmireachl,iagbsn,iternmax,ifacteaa)
ELSE
cuhwfinal = cuhw
s354cap = s354q
gcanal = canal q
ENDI F
s8pnmpnx = 99999. 99
gcanal = amax1(qcanal, 0.0)

c
gconvey = am nl(s354cap, qcanal , s8pnmpnx)
c calcul ate actual gate opening
| F (stagel o . GI. cuhwfinal) THEN
gat eopl = qconvey /(276.0*sqrt (stagel o-cuhwfinal))
IF (ifacteaa .EQ 1) THEN
gateopl = gateopl / rcpfacteaa(is8bsn-6)
ENDI F
ELSE
gateopl = 0.0
ENDI F

| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl

ELSE
go_s354 = 8.3
ENDI F
conv_cap_ws = anaxl(cnlcap_ws(imam), qcana
$ -add_conv_red_m am)

dschg to _eaa = aminl(dschg to _neet _eaa dmd , conv_cap_ws)

| F (dschg_to_eaa .GI. s354cap . OR dschg_to_neet_eaa_dmd
$ . GT. amaxl(qgcanal -add_conv_red_m am ,0.0)) THEN

cuhw = -1.0



$

call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
cuhw = amax1(cuhw, r max_tw eaad(i s8bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is8bsn-6)) THEN

dschg to_eaa = -1.0

call eaaspill (dschg to_eaa, stagel o, cuhw, 5, i f act eaa)
ENDI F

cuhwfinal = cuhw

total _ws_nmiam = dschg_to_eaa + add_conv_red_m ani
cutw = -1.0

call eaa_prof lu table(total _ws_mam, cuhw , cutw, 5,
i fact eaa)

m am c_cap_upper _punp = total _ws_m am

chw = cutw

ctw = pnp_int (i s8bsn-6)

delta0 = (chw ctw)/25.

call us_flow1, 3, 8,iagbsn,chw,ctw, cutw, delta0 , 1.0, 100,
m am c_cap_| ower _punp, s8 cap_new , cl hw, i f act eaa)

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c cal cul ate actual gate opening

40

| F (stagel o . GI. cuhwfinal) THEN
gat eopl = dschg to_eaal/ (276.0*sqrt(stagel o-cuhwfinal)
)
IF (ifacteaa .EQ 1) THEN
gat eopl = gateopl / rcpfacteaa(i s8bsn-6)
ENDI F

ELSE
gateopl = 0.0

ENDI F

| F (gateopl .LE. 8.3) THEN
go_s354 = gateopl

ELSE
go_s354 = 8.3

ENDI F

s354cap = dschg_to_eaa

ELSE

amaxl(qgcanal, 0.0)
amaxl(qgcanal, 0.0)

nm am c_cap_upper _punp
m am c_cap_| ower _punp

ENDI F

CONTI NUE
ELSE

¢ forward punping when LOK stage is | ow

ireachu = 5
ireachl =8
rmax_cuhw = am nl(stagel o+rmax_|ift (i s8bsn-6)
, rmaxst g(i s8bsn-6))
cuhw = rmax_cuhw
s354cap = -1.0
call eaaspill (s354cap, stagel o, cuhw, 9, i f act eaa)
gcanal = s354cap
sltw = s8 tailw
cltw = pnp_int(imam)
cuhwfinal = -1.0
call eaa_prof _two_reaches(qgcanal, cuhwfinal, cltw, cutw,
cl hw, ireachu,istrmireachl,iagbsn,iternuax,ifacteaa)
I F (cuhwfinal .GT. rmax_cuhw) then
cuhwfinal = rmax_cuhw



gcanal = -1.0
call eaa_prof two_reaches(qgcanal,cuhwfinal, cltw,

$ cutw, cl hw, ireachu,istrmireachl,iagbsn,
$ i termax,ifacteaa)
ENDI F

amaxl(qgcanal, 0. 0)
amaxl(qgcanal, 0.0)

nm am c_cap_upper _punp
m am c_cap_| ower _punp
ENDI F

eaa_convey(2,1) = gconvey
eaa_convey(2,2) = stagelo
eaa_convey(2,3) = cuhwfina
eaa_convey(2,4) = cutw
eaa_convey(2,5) = cl hw
eaa_convey(2,6) = cltw
ENDI F
ENDI F

c

c>>>>>>>> PROFILES 3 + 4 (proc4g)

c

c for north newriver (gravity flow) and hillsboro (punped flow) canals
c
50 IF (itwopt(is7_no_sim .EQ 0) THEN
s7_tailw = chdep(idn_canal _i ndex(is7_no_sim) + hdc
$ (i dn_canal _i ndex(i s7_no_sim,iseas)
ELSE
dpt hgw = (ell s(node_twis7 _no_sim) - h(node_ tw(is7 no_sin)))*s
$ (node_tw(is7_no_sin)
| F (pond(node_tw(is7_no_sinm) .GI. dpthgw) THEN
s7_tailw = pond(node_tw(is7_no_sim) - dpthgw + ells(node_tw

$ (is7_no_sim)
ELSE
s7 tailw = (pond(node_twis7 _no_sim) - dpthgw)/s(node_ tw
$ (is7_no_sim) + ells(node_tw(is7_no_sim)
ENDI F
ENDI F

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
I F (istaopt(is7bsn-6) .EQ 1) THEN

i agbsn = 2
add_conv_red nnrhl = 0.0
DOirs 1,nres_ws

I F (iconv_use opt ws(irs) .EQ 1) THEN

DO js = 1, noutlets(irs)

IF (ieaa_bsn(irs,js) .EQ is7bsn-6) THEN
add_conv_red_nnrhl = add _conv_red_nnrhl +
$ res_outflow to_basin(irs,js)

ENDI F

END DO

ENDI F
END DO

dschg to _neet s351 dnmd = 0.0
DO IW= 1,n_days_week _del eaa(indx_| ok _del)
| F (i day_of week .EQ idays_wk_del eaa_ssm.indx(iw

$ ,indx_| ok_del)) THEN
dschg to _neet s351 dnmmd= sum eaa_dmmd_ssm nc(i s7bsn-6)
$ * frac_eaa_dmmd_net _nc

ENDI F



ENDDO
c dschg to _neet s351 dmmd= amax1(agp(i s7bsn-6), 0. 0) *pct met/ 86400.
dmd_nnr = anmax1(al ocnnr_potdel (i ndx_I ok_del ), 0. 0)

$ *f
I F
I F

$
C

$

$

$

$

$
G --5----0--
C

rac_eaa_dmmd_net _nc
(.not. LFORPUMP(is7bsn-6)) THEN
(stagelo .LE. s7 tailw) THEN

gconvey_nnrc = 0.0
gconvey_hlsb = 0.0
gcanal _nnrc = 0.0

s7spmx. = 0.0

s6pnmpnx = 99999. 99

dschg to_eaa = aminl(dschg to neet s351 dmmd , cnl cap_ws
(innr) + cnlcap_ws(ihill))

| F (dschg to _eaa .GI. 0.0) THEN
cuhw = -1.0
call eaaspill (dschg to_eaa, st agel o, cuhw, 6, i f act eaa)
cuhw = amax1(cuhw, r max_t w_eaad(i s7bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is7bsn-6)) THEN
dschg to eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)
ENDI F
ELSE
cuhw = stagel o
ENDI F
| F (dschg to _neet s351 dnmmd . GT. 0.0) THEN

ratio_ws = dschg to_eaa/dschg to neet s351 dmmd
ELSE

ratiows = 0.0
ENDI F

supply_to nnrc = rati o_ws*anax1(al ocnnr_potdel (i ndx_| ok_del)
,0.0) * frac_eaa_dmd_net_nc
rem pot_supply_to_nnrhl = amaxl(dschg to_eaa -
supply_to_nnrc, 0.0)
rem pot_supply_excess_hillcap =amax1
(rempot _supply to nnrhl - cnlcap_ws(ihill),0.0)
dmd_nnr = supply_to nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
dmmd_nnr_aft _resasr
IF (nint(total _nnrc_supply) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu table(total nnrc_supply, cuhw ,cutw, 6,
i fact eaa)
ELSE
cutw = cuhw
ENDI F
nnrc_cap_upper _grav
nnrc_cap_| ower _grav
cl hw = cutw
cltw = cutw
s351 tw = cuhw
s351cap dschg to_eaa
--5----0----5----0----5----0----5----0----5----0----5----0--
clhw = cutw
cltw = cutw

total _nnrc_supply
0.0

¢ hillsboro cana



IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN

dmd_hill = dschg_to_eaa - dnmmd_nnr - ami nl(al ocnnr, 0.0)
$ / 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmmd_hill = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red_nnrhl - dmd_nnr_orig +
$ dmd_nnr _aft _resasr
supp_to_hill _frmres = amax1l(supp_to_hill _frmres, 0.0)
total _supp_to hill = supp_to_ hill _frmres + dmd_hil
IF (total supp_to_hill .GT. 0.0) THEN
ctw=-1.0
call eaa prof lu table(total _supp_to_hill,cuhw,ctw, 7,
$ i fact eaa)
ELSE
ctw = cuhw
ENDI F
chw = cuhw
goto 80

ENDI F

| F (stagel o .GI. rmaxstg(innr)) THEN
cuhw = rmaxst g(innr)

ELSE
cuhw = stagel o
s351cap = 0.0

ENDI F

chw = cuhw

sltw = s7_tailw

IF (cuhw . GI. s7_tailw) THEN
cltw = s7_tailw

ELSE
gconvey_nnrc
gconvey_hl sh
gcanal _nnrc
s7spmx. = 0.0
s6pmpnmx = 99999. 99

oo
©o0o
coo

dschg to_eaa = aminl(dschg to neet s351 dmmd , cnl cap_ws
$ (innr) + cnlcap_ws(ihill))
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (dschg_to_eaa .GI. 0.0) THEN
cuhw = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s7bsn-6))
cuhw = am n1(cuhw, r maxst g(i s7bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is7bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)

ENDI F
ELSE

cuhw = stagel o
ENDI F
cutw = -1.0

| F (dschg to_neet s351 dnmmd . GT. 0.0) THEN
ratio_ws = dschg to_eaa/dschg to neet s351 dmmd



ELSE
ratio ws = 0.0

ENDI F

supply_to_nnrc = rati o_ws*anmax1(al ocnnr_potdel (i ndx_| ok_del)
$ ,0.0) * frac_eaa_dmmd_net_nc

rem pot_supply to nnrhl = amaxl(dschg to_eaa -
$ supply_to_nnrc, 0. 0)

rem pot _supply_excess_hill cap =amax1
$ (rempot_supply_to_nnrhl - cnlcap_ws(ihill),0.0)

dmd_nnr = supply_to _nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -

$ dmd_nnr _aft _resasr
IF (nint(total nnrc_supply) .GI. 0) THEN
cutw = -1.0
call eaa_prof lu table(total nnrc_supply, cuhw , cutw, 6,
$ i fact eaa)
ELSE
cutw = cuhw
ENDI F

nnrc_cap_upper _grav
nnrc_cap_| ower _grav
clhw = cutw
cltw = cutw
s351 tw = cuhw
s35lcap = dschg to_eaa
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
clhw = cutw
cltw = cutw

total _nnrc_supply
0.0

c
¢ hillsboro cana
c
IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
dmd_hill = dschg_to_eaa - dmmd_nnr - ami nl(al ocnnr,0.0)
$ / 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmd_hill = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red_nnrhl - dmd_nnr_orig +
$ dmd_nnr _aft _resasr
supp_to_hill _frmres = amax1l(supp_to_hill _frmres, 0.0)
total _supp_to hill = supp_to_ hill _frmres + dmd_hil
IF (total supp_to_hill .GT. 0.0) THEN
ctw=-1.0
call eaa prof lu table(total _supp_to_hill,cuhw,ctw, 7,
$ i fact eaa)
ELSE
ctw = cuhw
ENDI F
chw = cuhw
goto 80
ENDI F
ctw = pnp_int(ihill)
istype =1
istrm= 4
istrl =2
istr_eaa = 6



ireachu = 6

ireachl =9

ireach = 7

delta0 = (cuhwcltw)/25.

deltal = delta0
c

s351cap = -1.0

call eaaspill (s351cap, stagel o, cuhw, i str_eaa,ifacteaa)
c
c routine dsds _flowistype,istrmistrl,ireachu,ireachl,iagbsn,cuhw,
c cltw, sltw, delta0,tol er,canal q,strq, sl hw)

call dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn, cuhw,
$ cltw, cutw, cl hw, sl tw, delta0,tol erq,iternmax, qcanal _nnrc, s7spnx,
$ slhwifacteaa)

gcanal _nnrc = anaxl1l(qgcanal nnrc, 0.0)

gconvey _nnrc = am nl(gcanal _nnrc, s7spnx)

c use the same nnr canal headwater for hlsb

chw = cuhw

gconvey_hlsb = -1.0

IF (chw . GT. ctw) THEN

call eaa_prof |u_table(qgconvey hlsh,chw, ctw ireach,ifacteaa)

ELSE
gconvey_hlsb = 0.0
ENDI F
gconvey_ hl sb = amaxl(qgconvey_hl sb, 0. 0)
gconvey total = qgconvey_nnrc + gconvey_hl sb

¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (s351cap . GE. gconvey_total) goto 70

c

c decrease cuhw (=s351tw), thus increasing s351cap and decreasing

c both gconvey nnrc and qconvey_hl sb
iter =0

60 cuhw = cuhw - deltal

s351cap = -1.0
call eaaspill (s351cap, stagel o, cuhw, i str_eaa, i facteaa)

call dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn, cuhw,
$ cltw, cutw, cl hw, sl tw, delta0, tol erq,iternmax, qcanal _nnrc, s7spnx,
$ slhwifacteaa)

gconvey _nnrc = am nl(gcanal _nnrc, s7spnx)

c use the same nnr canal headwater for hlsb

chw = cuhw

gconvey_hlsb = -1.0

IF (chw . GI. ctw) THEN

call eaa_prof |u_table(qconvey hlsh,chw, ctw ireach,ifacteaa)

ELSE
gconvey _hlsb = 0.0

ENDI F

gconvey_total = gconvey_nnrc + gconvey_hl sb
c

iter = iter + 1

IF (iter .EQ itermax)goto 70
c

I F (qconvey_total -s351cap .GI. tolerqg/5.) THEN
c CONTINUE to decrease cuhw such that s35lcap increases and gconvey t ot al
goto 60
ENDI F

decrea



| F (s351cap-qconvey total .GI. tolerqg/5.) THEN
c overshot estimation of new cuhw, redo with 1/2 deltal
cuhw = cuhw + deltal
deltal = deltal/2.
goto 60
ENDI F
c adjustnment within tol erance; exit
70 dschg_to_neet _s351 dnmmd = 0.0
DO W= 1,n_days_week_del _eaa(indx_| ok_del)
I F (iday_of week .EQ idays wk del eaa _ssm.indx(iw

$ ,indx_|l ok_del)) THEN
dschg to _neet s351 dnmmd= sum eaa_dmmd_ssm nc(i s7bsn-6)
$ * frac_eaa_dmd_net_nc
ENDI F
ENDDO

c 70 dschg to _neet s351 dmmd= amax1(agp(i s7bsn-6), 0. 0) *pct met/ 86400.

conv_max_ws = amaxl(cnlcap_ws(innr) + cnlcap_ws(ihill) ,
$ gconvey_total -add_conv_red_nnrhl)
dschg to_eaa = am nl(dschg to neet s351 dmmd , conv_nax_ws)

| F (dschg to _eaa .GI. s351cap . OR dschg to _neet s351 dmd . GI.
$ amax1l(qconvey_total -add_conv_red_nnrhl,0.0)) THEN
cuhw = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s7bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is7bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg_to_eaa, st agel o, cuhw, 6, i f act eaa)
ENDI F
s351cap =
cutw = -1.
rati o_ws = dschg_to_eaa/dschg_to_neet s351 dmmd
supply_to_nnrc = rati o_ws*anmax1(al ocnnr_potdel (i ndx_| ok_del)

dschg to_eaa
0

$ ,0.0) * frac_eaa_dmmd_net_nc
rem pot_supply to nnrhl = dschg_to eaa - supply_to nnrc
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
add_conv_red_hill = add_conv_red_nnrhl - dmd_nnr_orig +
$ dmd_nnr_aft _resasr
rmax_cap_ws = amaxl(cnlcap_ws(ihill),gconvey hlsb -
$ add_conv_red_hill)
rem pot_supply_excess_hillcap =amax1
$ (rem_pot_supply_to_nnrhl - rmax_cap_ws, 0.0)

dmd_nnr = supply_to_nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -

$ dmd_nnr _aft _resasr
call eaa_prof lu table(total nnrc_supply, cuhw , cutw, 6,
$ i fact eaa)

nnrc_cap_upper_grav = total _nnrc_supply
call gmax_one_reach(cutw,s7 tailw 4,2,9,iagbsn

$ gconvey_| ower, s7_cap_new, nnrc_cap_| ower _grav , s7_cap, cl hw,
$ cltw, ifacteaa)

c

¢ hillsboro cana

c

IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
dmd_hill = dschg_to eaa - dnmmd_nnr - am nl(al ocnnr,0.0)
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/ 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmd_hi Il = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red _nnrhl - dmd_nnr_orig +
dmd_nnr_aft_resasr
supp_to_hill _frmres = amax1(supp_to_hill _frmres, 0.0)
dischg_to_hill = dmd_hil
total _supp_to hill = supp_to_hill frmres + dischg to hil
ctw=-1.0
call eaa _prof lu table(total _supp_to_hill,cuhw,ctw, 7,
i fact eaa)

s6_hw = ctw
chw = cuhw

ELSE

IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
rati o_ws = dschg_to_eaal/dschg_to_nmeet s351 dmmd
supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_de
),0.0) * frac_eaa_dmmd_net_nc

rem pot_supply to nnrhl = amaxl(dschg to_eaa -
supply_to_nnrc, 0.0)
add_conv_red_hill = add_conv_red_nnrhl - dmd_nnr_orig +

dmmd_nnr_aft _resasr
rmax_cap_ws = amaxl(cnlcap_ws(ihill),qgconvey hlsb -
add_conv_red_hill)
rem pot _supply_excess_hill cap=anmaxl
(rempot _supply_to_nnrhl - rmax_cap_ws, 0.0)
dmd_nnr = supply_to_nnrc + rem pot_supply_excess_hillcap
ELSE
dmd_nnr = 0.0
ENDI F
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
dmmd_nnr_aft _resasr
nnrc_cap_upper_grav = anmaxl(qconvey nnrc ,total _nnrc_supply)

ENDI F
ELSE

¢ forward pumping when LOK stage is | ow

75

ctw = pnp_int(ihill)
sltw = s7_tailw
cltw = s7_tailw
istype = 1
istrm= 4
istrl =2
istr_eaa = 10
[

[

i

reachu
reachl
reach = 7

rmax_cuhw = ani n1(stagel o+trmax_Ilift (i s7bsn-6)
, rmaxst g(i s7bsn-6))

cuhw = rmax_cuhw

del ta0 (cuhwcltw) /25

deltal del t a0

=6
=9

iter 0
cuhw = cuhw - deltal
s351cap = -1.0



OO0 00

c

c CONTINUE to decrease cuhw such that s35lcap increases and gconvey tota

c

call eaaspill (s351cap, stagel o, cuhw, i str_eaa, i facteaa)

routi ne dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn, cuhw,
cltw, sltw, delta0, tol er,canal g, strq, sl hw)
call dsds_flowistype,istrmistrl,ireachu,ireachl,iagbsn,
$ cuhw, cl tw, cutw, cl hw, sl tw, delta0,tol erq,iternax,
$ gcanal _nnrc, s7spnx, sl hw, i f act eaa)

gconvey_nnrc = am nl(gcanal _nnrc, s7spnx)
use the same nnr canal headwater for hlsb
chw = cuhw
gconvey hlsb = -1.0
IF (chw . GI. ctw) THEN
call eaa_prof | u_tabl e(qgconvey_hl sb, chw, ctw, ireach
$ , i facteaa)
ELSE
gconvey _hlsb = 0.0
ENDI F
gconvey_t ot al

gconvey_nnrc + gconvey_hl sb

iter = iter + 1
IF (iter .EQ itermax)goto 78

I F (qconvey_total -s351cap .GI. tolerqg/5.) THEN

goto 75
ENDI F
| F (s351cap-qconvey_total .GI. tolerqg/5.) THEN
overshot estimation of new cuhw, redo with 1/2 deltal
cuhw = cuhw + deltal
deltal = deltal/2.
goto 75
ENDI F
78 I F (cuhw . gt. rmax_cuhw) THEN
cuhw = rmax_cuhw
call dsds_flowistype,istrmistrl,ireachu,ireachl
$ i agbsn, cuhw, cl tw, cutw, cl hw, sl tw, del t a0, t ol erq,
$ i t er max, gcanal _nnrc, s7spnx, sl hw, i f act eaa)
gconvey_nnrc = am nl(gcanal _nnrc, s7spnx)
chw = cuhw
gconvey hlsb = -1.0
IF (chw .GT. ctw) THEN
call eaa_prof | u_tabl e(qgconvey_hl sb, chw, ctw, ireach

$ ,ifacteaa)
ELSE
gconvey _hlsb = 0.0
ENDI F
gconvey_total = gconvey_nnrc + gconvey_hl sb
ENDI F
IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
rmax_cap_ws = qgconvey total - add_conv_red _nnrh
dschg to_eaa = aminl(dschg to _neet s351 dmmd
$ , I max_cap_ws)

rati o_ws = dschg_to_eaa/dschg_to_nmeet s351 dmmd

supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_de

$ ),0.0) * frac_eaa_dmd_net_nc
rem pot_supply to nnrhl = amaxl(dschg to_eaa -

decr ea



supply_to_nnrc, 0.0)
add_conv_red_hil

add_conv_red _nnrhl - dmd_nnr_orig +

$ dmd_nnr_aft _resasr
rem pot _suppl y_excess_hill cap=anmaxl
$ (rem_pot_supply_to_nnrhl - rmax_cap_ws, 0.0)
dmd_nnr = supply_to _nnrc + rem pot_supply_excess_hillcap
ELSE
domd _nnr = 0.0
ENDI F
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
$ dmd_nnr _aft _resasr
nnrc_cap_upper_grav = am nl(qconvey nnrc ,total _nnrc_supply)
c
¢ hillsboro cana
c
IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
dmd_hill = dschg_to eaa - dnmmd_nnr - am nl(al ocnnr,0.0)
$ / 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmd_hi Il = amax1(dmd_hill, 0. 0)

ENDI F
C--5----0----5----0--
80 gconvey_nnrc
gconvey_hl sh

gconvey tota

gconvey

-5----0----5----0----5----0----5----0----5----0--
amaxl(gconvey_nnrc, 0.0)

amaxl(gconvey_hl sh, 0. 0)

amaxl(gconvey total, 0.0)

am nl(s351cap, qconvey_total)

eaa_convey(3,1)

gconvey_nnrc

eaa_convey(3,2) = stagelo
eaa_convey(3,3) = cuhw
eaa_convey(3,4) = cutw
eaa_convey(3,5) = cl hw
eaa_convey(3,6) = cltw
eaa_convey(3,7) = s7_tailw
c
eaa_convey(4,1) = gconvey_hl sb
eaa_convey(4,2) = stagelo
eaa_convey(4,3) = chw
eaa_convey(4,4) = ctw
c
c
¢ when sinmulating ability to punp water supply to WCAS and LEC
¢ check IF headwater at existing s8 spillway is greater THEN
c intake level of punp. If greater,use the punp;otherw se
c use the spillway.
c
| F (eaa_conv_opt_s7 .EQ 'PUWMP') THEN
| F (eaa_convey(3,6) .LE. pnp_int(is7bsn-6)) THEN
DOi =1,7
eaa_convey(5,i) = eaa_convey(3,i)
END DO
DOi =1,4
eaa_convey(6,i) = eaa_convey(4,i)
END DO
c
nNrc_cap_upper_punp = nnrc_cap_upper_grav



nnrc_cap_l ower _punmp = nnrc_cap_| ower _grav
igravity s7 =1

G0 TO 120
ELSE
igravity s7 =0
ENDI F
ENDI F
c
c>>>>>>>> PROFILES 5 + 6 (proc4p)
c READ( 10, ' (2i 9,3f9.0)"', end=123)
c $ i day, nont h, st agel o, chdep( 1), s8pnmphw, chdep( 2)

c note: chdep(1l), s8pnphw + chdep(2) are not needed in this run
¢ for north new river (punped flow) and hillsboro (punped flow) canals
| F (eaa_conv_opt_s7 .EQ 'PUWP') THEN
i agbsn = 2
dschg to _neet s351 dnmd = 0.0
DO IW= 1,n_days_week _del eaa(indx_| ok _del)
| F (i day_of week .EQ idays_wk_del eaa_ssm.indx(iw

$ ,indx_| ok_del)) THEN
dschg to_neet s351 _dmmd= sum eaa_dmmd_ssm nc(i s7bsn
$ -6)* frac_eaa_dmd_net _nc
ENDI F
ENDDO
c dschg_to_neet _s351 dmmd= amax1(agp(i s7bsn-6), 0.0) *pct et
c + / 86400.

IF (.not. LFORPUMP(is7bsn-6)) THEN
| F (stagel o. LE. pnp_int(innr)) THEN
gconvey nnrc = 0.0
gconvey_hlsb = 0.0
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
dschg to_eaa = aminl(dschg to neet s351 dmmd , cnl cap_ws
$ (innr) + cnlcap_ws(ihill))

| F (dschg_to_eaa .GI. 0.0) THEN

cuhw = -1.0

call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)

cuhw = amax1(cuhw, rmax_tw eaad(i s7bsn-6))

cuhw = am n1(cuhw, r maxst g(i s7bsn-6))

IF ( cuhw . EQ rmax_tw eaad(is7bsn-6)) THEN
dschg to eaa = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)

ENDI F
ELSE

cuhw = stagel o
ENDI F
cutw = -1.0

| F (dschg to_neet s351 dnmmd . GT. 0.0) THEN
rati o_ws = dschg_to_eaal/dschg_to_neet s351 dmmd

ELSE
ratio ws = 0.0
ENDI F
supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_de
$ ),0.0) * frac_eaa_dmd_net_nc
rem pot_supply_to_nnrhl = amaxl(dschg to_eaa -
$ supply_to_nnrc, 0.0)

rem pot_supply_excess_hillcap =amax1
$ (rem_pot_supply_to_nnrhl - cnlcap_ws(ihill),0.0)



dmd_nnr = supply_to _nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
dmmd_nnr_aft _resasr
IF (nint(total nnrc_supply) .GI. 0) THEN

call eaa_prof lu table(total nnrc_supply, cuhw , cutw, 6,

i fact eaa)
ELSE

cutw = cuhw
ENDI F

total _nnrc_supply
0.0

nnrc_cap_upper _punp
nnrc_cap_| ower _punp
clhw = cutw

cltw = cutw

s351 tw = cuhw
s351cap = dschg to_eaa

C--=B--x=0--=-5co-Qc--5eccc0----5--c20-==-5-zc-0-c--5---=0---=5----0--

Cc
C
C

c

hill sboro cana

IF (nint(dschg to _nmeet s351 dmd) .GI. 0) THEN

dmd_hill = dschg_to _eaa - dnmmd_nnr - am nl(al ocnnr
0. 0) / 86400.
ELSE
dmmd_hill = 0.0
ENDI F
dmd_hi Il = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red _nnrhl -
dmd_nnr_orig + dmd_nnr_aft _resasr
supp_to_hill _frmres = amax1(supp_to_hill _frmres, 0.0)
total _supp_to hill = supp_to_ hill _frmres + dmd_hil
IF (nint(total _supp_to_hill) .GI. 0) THEN
ctw=-1.0
call eaa_prof lu table(total _supp_to_hill,cuhw, ctw, 7,
i fact eaa)
ELSE
ctw = cuhw
ENDI F

chw = cuhw
s6_hw = ctw
goto 110

ENDI F

| F (stagelo .GI. rmaxstg(innr)) THEN
cuhw = rmaxst g(innr)

ELSE
cuhw = stagel o
s351cap = 0.0

ENDI F

chw = cuhw

sltw = s7 tailw

IF (cuhw . GI. prp_int(innr)) THEN
cltw = pnp_int(innr)

ELSE
gconvey_nnrc

0.0
gconvey_hl sb 0.0

o o o

dschg to_eaa = aminl(dschg to neet s351 dmmd , cnl cap_ws



$ (innr) + cnlcap_ws(ihill))
| F (dschg to _eaa .GI. 0.0) THEN
cuhw = -1.0
call eaaspill (dschg_to_eaa, st agel o, cuhw, 6, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s7bsn-6))
cuhw = am n1(cuhw, r maxst g(i s7bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is7bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg_to_eaa, st agel o, cuhw, 6, i f act eaa)

ENDI F
ELSE

cuhw = stagel o
ENDI F
cutw = -1.0

| F (dschg to _neet s351 dnmd .GT. 0.0) THEN

rati o_ws = dschg to_eaa/dschg to neet s351 dmmd
ELSE
ratiows = 0.0
ENDI F
supply_to_nnrc=rati o_ws*amax1(al ocnnr_potdel (i ndx_| ok_de
$ ),0.0)* frac_eaa_dmd_net_nc
rem pot_supply to nnrhl = amaxl(dschg to_eaa -
$ suppl y_to_nnrc, 0. 0)
rem pot _supply_excess_hill cap =amax1
$ (rem_pot_supply_to_nnrhl - cnlcap_ws(ihill),0.0)

dmd_nnr = supply_to _nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
$ dmd_nnr_aft _resasr
IF (nint(total _nnrc_supply) .GI. 0) THEN
call eaa_prof lu table(total _nnrc_supply, cuhw ,cutw, 6,

$ i fact eaa)
ELSE
cutw = cuhw
ENDI F

nnrc_cap_upper_punp = total _nnrc_supply
nnrc_cap_l ower _punp = 0.0
clhw = cutw
cltw = cutw
s351 tw = cuhw
s351cap = dschg to_eaa
¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
cl hw = cutw
cltw = cutw

c
¢ hillsboro cana
c
IF (nint(dschg to _nmeet s351 dmd) .GI. 0) THEN
dmd_hill = dschg_to_eaa - dmmd_nnr - ami nl(al ocnnr
$ 0. 0)/ 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmmd_hill = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red_nnrhl -
$ dmrmd_nnr _orig + dmd_nnr_aft _resasr
supp_to_hill _frmres = amax1l(supp_to_hill _frmres, 0.0)

total _supp_to hill = supp_to_ hill frmres + dmd_hil



IF (nint(total supp_to_hill) .GI. 0) THEN
ctw=-1.0
call eaa_prof lu table(total _supp_to_hill,cuhw, ctw, 7,
$ i fact eaa)
ELSE
ctw = cuhw
ENDI F
chw = cuhw
s6_hw = ctw

goto 110
ENDI F
ctw = pnp_int(ihill)
istype =1
istrm= 4
istrl =2
istr_eaa = 6
ireachu = 6
ireachl =9
ireach = 7
delta0 = (cuhwcltw)/25
deltal = delta0
c
s351cap = -1.0
call eaaspill (s351cap, stagel o, cuhw, i str_eaa,ifacteaa)
c
c routine eaa_prof two_reaches(q, cuhw, cltw, cutw, cl hw,ireachu,
c istrmireachl,iagbsn,itermax,ifacteaa)
gconvey _nnrc = -1.0
call eaa_prof _two_reaches(gconvey_nnrc, cuhw, cl tw, cutw, cl hw,
$ i reachu,istrmireachl,iagbsn,itermax,ifacteaa)

c use the same nnr canal headwater for hlsb
chw = cuhw
gconvey_hlsb = -1.0
IF (chw . GI. ctw) THEN
call eaa_prof |u_table(qgconvey_hlsh, chw, ctw, ireach,
$ i fact eaa)
ELSE
gconvey_hlsb = 0.0
ENDI F
gconvey_nnrc amaxl(qgconvey_nnrc, 0.0)
gconvey_hl sh amaxl(gconvey_hl sh, 0. 0)
gconvey total = qgconvey_nnrc + gconvey_hl sb
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (s351cap . GE. gconvey_total) goto 100

c
c decrease cuhw (=s351tw), thus increasing s351lcap and decreasing
c both gconvey nnrc and qconvey_hl sb
iter = 0
90 cuhw = cuhw - deltal
s351cap = -1.0
call eaaspill (s351cap, stagel o, cuhw, i str_eaa, i facteaa)

c
gconvey _nnrc = -1.0
call eaa_prof _two_reaches(gconvey_nnrc, cuhw, cl tw, cutw, cl hw,
$ i reachu,istrmireachl,iagbsn,itermax,ifacteaa)

c use the same nnr canal headwater for hlsb
chw = cuhw



gconvey hlsb = -1.0
IF (chw .GT. ctw) THEN
call eaa_prof | u_tabl e(qgconvey_hl sb, chw, ctw, ireach
i fact eaa)
ELSE
gconvey _hlsb = 0.0
ENDI F
gconvey_t ot al

gconvey_nnrc + gconvey_hl sb

iter = iter + 1
IF (iter .EQ itermax)goto 100

I F (qconvey_total -s351cap .GI. tolerqg/5.) THEN

CONTI NUE to decrease cuhw such that s351cap increases and gconvey_tota

goto 90
ENDI F
| F (s351cap-qconvey total .GI. tolerqg/5.) THEN

overshot estimation of new cuhw, redo with 1/2 deltal

cuhw = cuhw + deltal
deltal = deltal/2.
goto 90

ENDI F

adjustment within tol erance; exit

100

100

dschg_to_neet _s351 dnmd = 0.0
DO W= 1,n_days_week del eaa(indx_| ok _del)
| F (iday_of week .EQ idays wk del eaa_ssm.indx(iw
,indx_|l ok_del)) THEN
dschg_to_neet _s351 dmmd= sum eaa_dmnd_ssm nc(i s7bsn
-6) * frac_eaa_dmd_net _nc
ENDI F
ENDDO
dschg to _neet s351 dmmd= amax1(agp(i s7bsn-6), 0. 0) *pct et
/ 86400.
conv_max_ws = amaxl(cnlcap_ws(innr) + cnlcap_ws(ihill) ,
gconvey total)
dschg to_eaa = aminl(dschg to neet s351 dmmd , conv_nax_ws)

| F (dschg_to_eaa .GI. s351cap . OR dschg to_neet s351 dmmd
. GI. amax1l(qconvey_total -add_conv_red_nnrhl,0.0)) THEN
cuhw = -1.0
call eaaspill (dschg to_eaa, stagel o, cuhw, 6, i f act eaa)
cuhw = amax1(cuhw, rmax_tw eaad(i s7bsn-6))
IF ( cuhw . EQ rnmax_tw eaad(is7bsn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg to_eaa, st agel o, cuhw, 6, i f act eaa)
ENDI F
s351cap =
cutw = -1.
rati o_ws = dschg_to_eaa/dschg_to_nmeet s351 dmmd
supply to nnrc = ratio_ws * amaxl(al ocnnr, 0.0)
* frac_eaa_dmd_net_nc
rem pot_supply to nnrhl = dschg_to eaa - supply_to _nnrc

dschg to_eaa
0

add_conv_red_hill = add_conv_red_nnrhl - dmd_nnr_orig +
dmd_nnr_aft_resasr

rmax_cap_ws = amaxl(cnlcap_ws(ihill),gconvey hlsb -
add_conv_red_hill)



rem pot _supply_excess_hillcap =amax1

$ (rem_pot_supply_to_nnrhl - rmax_cap_ws, 0.0)
dmd_nnr = supply_to_nnrc + rem pot_supply_excess_hillcap
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -

$ dmd_nnr _aft _resasr
call eaa_prof lu table(total nnrc_supply, cuhw , cutw, 6,
$ i fact eaa)

nnrc_cap_upper_punp = total _nnrc_supply

chw = cutw

ctw = pnp_int(is7bsn-6)

delta0 = (chw ctw)/25.

call us_flow(1,4,9,iagbsn,chw, ctw, cutw, delta0 , 1.0, 100,
$ nnrc_cap_| ower _punp, s7_cap_new , cl hw, i f act eaa)

¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
¢ hillsboro cana

c
I F (nint(dschg_to_neet _s351 dmmd) .GI. 0) THEN
dmd_hill = dschg_to_eaa - dmmd_nnr - ami nl(al ocnnr
$ 0. 0) / 86400.
ELSE
dmd_hill = 0.0
ENDI F
dmmd_hill = amax1(dmd_hill, 0. 0)
supp_to_hill _frmres = add_conv_red_nnrhl -
$ dmd_nnr _orig + dmd_nnr_aft _resasr
supp_to_hill _frmres = amax1l(supp_to_hill _frmres, 0.0)
di schg_to_hill = dmd_hil
total _supp_to_hill = supp_to_hill _frmres +
$ di schg_to_hil
ctw=-1.0
call eaa prof lu table(total _supp_to_hill,cuhw,ctw, 7,
$ i fact eaa)

s6_hw = ctw
chw = cuhw
ELSE
IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
rati o_ws = dschg_to_eaa/dschg_to_neet s351 dmmd
supply_to_nnrc=rati o_ws*amax1(al ocnnr_potde

$ (indx_l ok_del), 0.0)*frac_eaa_dmd_net _nc
rem pot_supply to nnrhl = amaxl(dschg to_eaa -
$ supply_to_nnrc, 0. 0)
add_conv_red_hill = add _conv_red_nnrhl -
$ dmd_nnr_orig + dmd_nnr_aft _resasr
rmax_cap_ws = amaxl(cnlcap_ws(ihill),gconvey hlsb -
$ add_conv_red_hill)
rem pot _supply_excess_hill cap=anmaxl
$ (rem_pot_supply_to_nnrhl - rmax_cap_ws, 0.0)
dmd_nnr = supply_to_nnrc +
$ rem pot _supply_excess_hillcap
ELSE
dmd_nnr = 0.0
ENDI F
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
$ dmd_nnr _aft _resasr

nnrc_cap_upper _punp = amaxl(gconvey_nnrc
$ total _nnrc_supply)



¢ forward punping when LK is | ow
ctw = pnp_int(ihill)
istype = 1
istrm= 4
istrl =2
istr_eaa = 10
ireachu = 6
ireachl =9
ireach = 7
rmax_cuhw = am nl(rmaxstg(i s7bsn-6)
$ , stagel o+rmax_lift(is7bsn-6))
cuhw = rmax_cuhw
delta0 = (cuhwcltw)/25
deltal = delta0
c
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c
c decrease cuhw (=s351tw), thus increasing s351lcap and decreasing
c both gconvey nnrc and qconvey_hl sb
iter =0
105 cuhw = cuhw - deltal
s351cap = -1.0
call eaaspill (s351cap, stagel o, cuhw, i str_eaa, i facteaa)
c
gconvey _nnrc = -1.0
c
c routine eaa_prof _two_reaches(q, cuhw, cltw, cutw, cl hw,ireachu,

c

c CONTINUE to decrease cuhw such that s35l1cap increases and gconvey_tota

ENDI F
ELSE

call eaa_prof _two_reaches(qgconvey nnrc, cuhw, cl tw, cutw, cl hw,
$ i reachu,istrmireachl,iagbsn,itermax,ifacteaa)
use the same nnr canal headwater for hlsb
chw = cuhw
gconvey hlsb = -1.0
IF (chw .GT. ctw) THEN
call eaa_prof |u_table(qconvey_ hlsh, chw, ctw, ireach,
$ i fact eaa)
ELSE
gconvey _hlsb = 0.0
ENDI F
gconvey tota

gconvey_nnrc + qconvey_hl sh

iter = iter + 1
IF (iter .EQ itermax)goto 108

| F (gconvey total -s351cap .GI. tolerg/5.) THEN
goto 105

ENDI F
| F (s351cap-qgconvey total .GI. tolerg/5.) THEN

c overshot estimtion of new cuhw, redo with 1/2 deltal

cuhw = cuhw + deltal
deltal = deltal/?2.
goto 105

ENDI F

IF (cuhw .gt. rmax_cuhw) then

decr ea



cuhw = rmax_cuhw

gconvey _nnrc = -1.0
call eaa_prof _two_reaches(gconvey_nnrc, cuhw, cltw, cutw,
$ cl hw, ireachu,istrmireachl,iagbsn,itermax,ifacteaa)

c use the same nnr canal headwater for hlsb
chw = cuhw
gconvey_hlsb = -1.0
IF (chw . GI. ctw) THEN
call eaa_prof |u_table(qgconvey_hlsh, chw, ctw, ireach,

$ i fact eaa)

ELSE
gconvey_hlsb = 0.0
ENDI F
gconvey total = qgconvey_nnrc + gconvey_hl sb
ENDI F
108 IF (nint(dschg to neet s351 dmmd) .GI. 0) THEN

rmax_cap_ws = gconvey_total - add_conv_red_nnrh
dschg to_eaa = aminl(dschg to_neet_s351 dmmd

$ , F'max_cap_ws)

rati o_ws = dschg to_eaa/dschg to neet s351 dmmd
supply_to nnrc = ratio_ws *amax1(al ocnnr_potde

$ (indx_l ok_del),0.0)* frac_eaa_dmd_net_nc
rem pot_supply_to_nnrhl = amaxl(dschg to_eaa -
$ supply_to_nnrc, 0.0)
add_conv_red_hill = add _conv_red _nnrhl - dmd_nnr_orig +
$ dmd_nnr _aft _resasr
rem pot _suppl y_excess_hill cap=anaxl
$ (rem_pot_supply_to_nnrhl - rmax_cap_ws, 0.0)
dmd_nnr = supply_to _nnrc + rem pot_supply_excess_hillcap
ELSE
dmd_nnr = 0.0
ENDI F
total _nnrc_supply = dmd_nnr + dmd_nnr_orig -
$ dmd_nnr _aft _resasr
nnrc_cap_upper_punmp = am nl(qconvey nnrc ,total _nnrc_supply)
c
¢ hillsboro cana
c
IF (nint(dschg to neet s351 dnmmd) .GI. 0) THEN
dmd_hill = dschg_to eaa - dnmmd_nnr - am nl(al ocnnr,0.0)
$ / 86400.
ELSE
dmmd_hill = 0.0
ENDI F
dmd_hi Il = amax1(dmd_hill, 0. 0)
ENDI F
110 gconvey_nnrc amaxl(gconvey_nnrc, 0.0)

gconvey_hl sb = amax1(qgconvey_hl sbh, 0. 0)
gconvey total = anmaxl(qconvey total, 0.0)
gconvey = am nl(s351cap, qconvey total)
eaa_convey(5, 1) gconvey_nnrc

eaa_convey(5,2) = stagelo
eaa_convey(5,3) = cuhw
eaa_convey(5,4) = cutw
eaa_convey(5,5) = cl hw
eaa_convey(5,6) = cltw



eaa_convey(6, 1) gconvey_hl sh

eaa_convey(6,2) = stagelo
eaa_convey(6,3) = chw
eaa_convey(6,4) = ctw
ENDI F
ENDI F

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c>>>>>>>> PROFILE 7 (proc3)

c

OO0 000

READ( 10, ' (2i 9,3f9.0)', end=123)
$ i day, nont h, st agel o, chdep( 1), s8pnmphw, chdep( 2)
note: s8pnphw is used as structure headwater for s-7 in this context

for west pal mbeach cana

120 iagbsn = 3
IF (itw opt(isba no_sin .EQ 0) THEN
sba tailw = chdep(idn_canal _i ndex(isba_no_sim)
ELSE
dpt hgw = (ell s(node_twis5a_no_sin)) - h(node_twis5a no_sin))
$ *s(node_tw(is5a_no_sim)
| F (pond(node_tw(is5a no_sin) .GI. dpthgw) THEN
sba tailw = pond(node_twisb5a no_sin)) - dpthgw + ells

$ (node_tw(is5a_no_sim)
ELSE
sba tailw = (pond(node_tw(is5a_no_sim) - dpthgw)/s(node_tw
$ (isba_no_sim) + ells(node_tw(isba_no_sim)
ENDI F
ENDI F

add_conv_red wpb = 0.0
DOirs = 1,nres_ws
I F (iconv_use opt ws(irs) .EQ 1) THEN
DO js = 1, noutlets(irs)
I F (ieaa_bsn(irs,js) .EQ isbabsn-6) THEN
add_conv_red_wpb = add_conv_red wpb +
$ res_outflow to_basin(irs,js)
ENDI F
END DO
ENDI F
END DO
dschg to _neet s352 dnmd = 0.0
DO W= 1,n_days_week del eaa(indx_| ok _del)
| F (iday_of week .EQ idays_wk_del eaa_ssm.indx(iw

$ ,indx_|lok_del)) THEN
dschg to_neet s352 _dmmd= sum eaa_dmmd_ssm nc(i s5absn- 6)
$ * frac_eaa_dmmd_net _nc
ENDI F
ENDDO

dschg_to_neet_s352_dmd = anmax1(agp(i s5absn-6),0.0) *pctmet/86400.

(.not. LFORPUMP(isb5absn-6)) THEN

(stagelo . GI. rmaxstg(iwpb)) THEN

chw = rmaxst g(i wpb)

s352cap = -1.0

call eaaspill (s352cap, stagel o, chw, 7, i f act eaa)
ELSE

chw = stagel o

I F
I F



s352cap = 0.0

ENDI F

stw = sba tailw

I F (chw . GI. pnp_int(iwb)) THEN
ctw = pnp_int (i wpb)

ELSE
gconvey = 0.0
gcanal = 0.0
sS5apnpnx = 0.0

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c
dschg to_eaa = ami nl(dschg to _neet s352 dmmnd, cnl cap(i wpb))
c
| F (dschg_to_eaa .GI. 0.0) THEN
chw=-1.0
call eaaspill (dschg to_eaa, stagel o, chw, 7,i f act eaa)
chw = am nl(chw, r maxst g(i wpb))
total _wpb_supp = dschg_to_eaa + add_conv_red_wpb
ELSE
total _wpb_supp = add_conv_red_wpb
chw = stagel o
ENDI F
ctw=-1.0
call eaa_prof _lu_table(total wpb_supp,chw ,ctw 4,ifacteaa)

s352 tw = chw
chwfinal = chw
s352cap = dschg_to_eaa
sba_hw = ctw
c calcul ate actual gate opening
| F (stagel o . GI. chwfinal) THEN
gateopl = dschg to_eaa /(276.0*sqrt(stagel o-chwfinal))
IF (ifacteaa . EQ 1) THEN
gateopl = gateopl / rcpfacteaa(i s5absn-6)

ENDI F
ELSE
gateopl = 0.0
ENDI F
c
| F (gateopl .LE. 6.3) THEN
go_s352 = gateopl
ELSE
go_s352 = 6.3
ENDI F
c
goto 130
ENDI F
istype =1
istr eaa = 7
ireach = 4
delta0 = (chw ctw)/25.
chwmax = chw
c

c routine us_flowistype,istr_eaa,ireach,iagbsn,

c + chw,ctw shw, delta0O,toler,itermax,canalqg,strq,stw,ifacteaa)

¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
call us_flow(istype,istr_eaa,ireach,iagbsn, chw,ctw, stagel o,



$del tal,tolerq, itermax, canal q,s352q, stw,ifacteaa)

I F (chw . GE. chwrax) THEN
c s352 twlimt is exceeded by optinmum stage
chwfinal = chwmrax
s352cap = -1.0
call eaaspill (s352cap, stagel o, chwfinal,7,ifacteaa)
gcanal = -1.0
IF (chwfinal .GI. ctw) THEN
call eaa_prof |u_table(qcanal,chwfinal,ctw, ireach,ifacteaa)

ELSE
gcanal = 0.0
ENDI F
ELSE
chwfinal = chw
s352cap = s352q
gcanal = canal q
ENDI F
sS5apnmpnx = 99999. 99
gcanal = amax1(qcanal, 0.0)

c
gconvey = am nl(s352cap, qcanal , sSapnpnx)
c cal cul ate actual gate opening
| F (stagel o .GI. chwfinal) THEN
gat eopl = qconvey /(276.0*sqrt(stagel o-chwfinal))
IF (ifacteaa .EQ 1) THEN
gateopl = gateopl / rcpfacteaa(is5absn-6)
ENDI F
ELSE
gateopl = 0.0
ENDI F
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
conv_max_ws = anmax1(cnl cap(iwpb), qcanal - add_conv_red_wpb)
dschg to _eaa = aminl(dschg to _neet s352 dmmd, conv_nmax_ws)
| F (dschg to _eaa .GI. s352cap . OR dschg_to _neet s352 dmd . GI.
$amaxl(gcanal - add_conv_red_wpb ,0.0)) THEN

chw=-1.0
call eaaspill (dschg to_eaa, stagel o, chw, 7,i f act eaa)
chw = anax1(chw, rmax_tw eaad(i sbabsn-6))
IF ( chw .EQ rmax_tw eaad(is5absn-6)) THEN
dschg to_eaa = -1.0
call eaaspill (dschg_to_eaa, stagel o, chw, 7, i f act eaa)

ENDI F

chwfinal = chw

total _wpb_supp = dschg_to _eaa + add_conv_red wpb
ctw=-1.0

call eaa_prof _lu_table(total wpb_supp,chw ,ctw 4,ifacteaa)

s352cap = dschg to_eaa
sba _ hw = ctw
c cal cul ate actual gate opening
| F (stagel o . GI. chwfinal) THEN
gat eopl = dschg_to_eaal/ (276.0*sqrt (stagel o-chwfinal))
IF (ifacteaa .EQ 1) THEN
gat eopl = gateopl / rcpfacteaa(i s5absn-6)



ENDI F
ELSE
gateopl = 0.0
ENDI F
ENDI F

| F (gateopl.LE. 6.3) THEN
go_s352 = gateopl
ELSE
go_s352 =
ENDI F
CONTI NUE
ELSE
i stype =
i str_eaa
i reach =
sS5apnmpnx 999999.
cuhw = ami n1(stagel o+trmax_lift (i sbabsn-6)
$ ,rmaxstg(is5absn-6))
s352cap = -1.0
call eaaspill (s352cap, stagel o, cuhw, 11, i f act eaa)
chwrax = am nl(stagel o+rmax_I|ift (i s5absn-6)
$ ,rmaxstg(is5absn-6))

6.3

130

7

nasI ek

gcanal = forw_punp_cap(i s5absn-6)

ctw = pnp_int (i sbabsn-6)

chwfinal = -1.0

call eaa_prof |u_table(qgcanal, chwfinal,ctw,ireach,ifacteaa)

| F (chwfinal .gt. chwrmax) THEN
chwfinal = chwrax
gcanal = -1.0
call eaa_prof |u_table(qgcanal, chwfinal,ctw,ireach,ifacteaa)
ENDI F
gconvey = am nl(s352cap, qcanal , sSapnpnx)
ENDI F
eaa_convey(7,1) = gconvey
eaa_convey(7,2) = stagelo
eaa_convey(7,3) = chwfina
eaa_convey(7,4) = ctw

C<<<<L<L<L<
DO W= 1,n_days_week _del eaa(indx_| ok _del)

| F (iday_of week .EQ idays wk del eaa _ssm.i ndx(iw
$ ,indx_|l ok_del)) THEN

sum eaa_dmmd_ssm nc(i s8bsn- 6)

sum eaa_dmmd_ssm nc(i s7bsn- 6)

sum eaa_dmmd_ssm nc(i sbabsn-6) = 0.0

=0.0
=0.0

ENDI F
ENDDO
cl nb
140 RETURN
END
REAL function eaapunpq(hw, tw, str_no, i agbsn)
| NTEGER str_no
c
c calculates flow through a punp in the eaa
C eaa punp name eaa punp no.
c s8pnmp 1
c s7pnp 2



what ever canal conveyance capacity dictates
currently, given values are punp design discharges
got o( 10, 20, 30, 40) str_no
10 eaapunmpg = 4170.
RETURN
20 eaapunpq
RETURN
30 eaapunpq
RETURN
40 eaapunpq
RETURN
END
SUBROUTI NE eaaspill (gstr, hw,tw, str_no, i facteaa)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c calculates flow through a spillway in the eaa
c eaa spillway name eaa spillway no.
s8
s7
s8new
s7new
s354
s351
s352
s150

c s6pnp 3

c sS5apnp 4

c assunption: punps are able to punp at capacity whatever the
c hw and tw conditions are, i.e. punps can handl e
c

c

2490.

2925.

4600.

OO0OO0O0O0O0O0O00OO0
ONO O WN B

REAL hw, tw, mi ntw_got bl (10), max_go( 10)
| NTEGER str_no

¢ COVWMON bl ock for actual gate openings
i ncl ude ' wmm par.inc'
i nclude 'fin_go.inc'

| NCLUDE ' | akweca. i nc'
| NCLUDE 'routc.inc'
I NCLUDE 'stat.inc'

| NCLUDE ' abc.inc’

ntw _got bl (1)
ntw_got bl (2)
ntw_got bl ( 3)
ntw_got bl (4)
nt w_got bl ( 5)
nt w_got bl ( 6)
ntw _got bl (7)

3.333333

-1.
-1.
-1.
1.

max_go( 1)
max_go( 2)
max_go( 3)
max_go( 4)
max_go( 5)
nmax_go( 6)

|1 I T T I TR 1|
[cNeoNeoNe]

© o
ow



max_go(7) = 6.3
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
goto (10, 20, 30, 40, 50, 50, 50, 90, 100, 110, 120) str_no
c southern eaa structures
c spillway st s-8
10 IF (gstr .EQ -1.0) THEN
IF (hw .GI. tw) THEN
gstr = 1252.*(hwtw) **0. 4225
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s8bsn-6)
ELSE | F(hw . EQ -1.0) THEN
IF (ifacteaa . EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = (qgstr1/1252.)**(1./0.4225) + tw
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw = hw - (gstrl/1252.)**(1./0.4225)

ELSE
tw = hw
ENDI F
ENDI F
go_s8 = -1.0
RETURN

c spillway st s-7
20 IF (gstr .EQ -1.0) THEN
IF (hw .GI. tw) THEN
gstr = 834.6*(hwtw)**0. 401
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = qgstr*rcpfacteaa(i s7bsn-6)
ELSE | F(hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = (gstr1/834.6)**(1./0.401) + tw
ELSE
hw = tw
ENDI F
ELSE



IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw= hw - (gstrl/834.6)**(1./0.401)

ELSE
tw = hw
ENDI F
ENDI F
go_s7 = -1.0
RETURN

c spillway st s-8new
¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
30 IF (gstr .EQ -1.0) THEN
IF (hw .GI. tw) THEN
gstr = 2500.*(hwtw)**0. 4225
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s8bsn-6)
ELSE | F(hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = (qgstr1/2500.)**(1./0.4225) + tw
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw = hw - (gstr1/2500.)**(1./0.4225)

ELSE
tw = hw
ENDI F
ENDI F
go_s8new = -1.0
RETURN

c spillway st s-7new
40 | F (gstr .EQ -1.0) THEN

IF (hw .GI. tw) THEN
gstr = 1634.6*(hwtw)**0. 401

ELSE
gstr = 0.0

ENDI F

IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s7bsn-6)

ELSE | F(hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN



gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE

gstrl = gstr
ENDI F

IF (gstrl .GI. 0.0) THEN
hw = (qgstr1/1634.6)**(1./0.401) + tw
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = gstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw = hw - (gstrl/1634.6)**(1./0.401)

ELSE
tw = hw
ENDI F
ENDI F
go_s7new = -1.0
RETURN

c northern eaa structures
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
50 gateop = -1.0
IF (tw .GTI. mintw gotbl (str_no)) THEN
call go_lu_tabl e(gateop, hw,tw, str_no)
ELSE
gat eop = max_go(str_no)
ENDI F
gat eop = am nl(gateop, max_go(str_no))
gat eop = amax1(gateop, 0.0)
goto (60, 70,80) str_no-4
60 IF (gstr .EQ -1.0) THEN
tw stg = amax1(tw, rmax_tw eaad(i s8bsn-6))
IF (hw .GI. tw.stg) THEN
| F (gateop .LT.8.3) THEN
gstr = 276.*gateop*sqrt (hwtw stg)
ELSE
gstr = 276.*(tw3.2)*sqrt(hwtw stqg)
ENDI F
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s8bsn-6)
ELSE I F (hw .EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = tw + (qgstrl/(276.0*gateop)) ** 2.0
ELSE
hw = tw
ENDI F



ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s8bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GT. 0.0) THEN
tw = hw - (gstrl/(276.0*gateop)) ** 2.0

ELSE
tw = hw
ENDI F
ENDI F
go_s354 = gateop
RETURN

¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
70 IF (gstr .EQ -1.0) THEN
tw stg = amax1(tw, rmax_tw eaad(i s7bsn-6))
IF (hw .GT. tw stg) THEN
| F (gateop .LT.8.0) THEN
gstr = 360.*gateop*sqrt(hwtw stg)
ELSE
gstr = 360.*(tw4.5)*sqrt(hwtw stqg)
ENDI F
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = qgstr*rcpfacteaa(i s7bsn-6)
ELSE I F (hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = tw + (gstr1/(360.0*gateop)) ** 2.0
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw = hw - (qstrl1/(360.0*gateop)) ** 2.0

ELSE
tw = hw
ENDI F
ENDI F
go_s351 = gateop
RETURN

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
80 IF (gstr .EQ -1.0) THEN
tw stg = amax1(tw, rmax_tw eaad(i sbabsn-6))
IF (hw .GT. tw.stg) THEN
| F (gateop .LT. 6.3) THEN



gstr = 276.*gateop*sqrt (hwtw stg)
ELSE
gstr = 276.*(tw5.2)*sqrt (hwtw stqg)
ENDI F
ELSE
gstr = 0.0
ENDI F

IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i sbabsn-6)
ELSE I F (hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i sbabsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = tw + (gstrl/(276.0*gateop)) ** 2.0
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i sbabsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
tw = hw - (qstrl/(276.0*gateop)) ** 2.0

ELSE
tw = hw
ENDI F
ENDI F
go_s352 = gateop
RETURN

90 IF (gstr .EQ -1.0) THEN
IF (hw .GI. tw) THEN
gstr = 1000.0*sqrt (hwtw)
ELSE
gstr = 0.0
ENDI F
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s7bsn-6)
ELSE I F (hw . EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F
IF (gstrl .GI. 0.0) THEN
hw = tw + (qgstr1/1000.0) ** 2.0
ELSE
hw = tw
ENDI F
ELSE
IF (ifacteaa .EQ 1) THEN
gstrl = gstr/rcpfacteaa(i s7bsn-6)
ELSE
gstrl = qgstr
ENDI F



IF (gstrl .GI. 0.0) THEN
tw = hw - (qstr1/1000.0) ** 2.0
ELSE
tw = hw
ENDI F
ENDI F
RETURN

100 IF (gstr .EQ -1.0) THEN

gstr = forw _punp_cap(i s8bsn-6)
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s8bsn-6)
IF (stagelo .GI. rmin_|lok stg forw punp(is8bsn-6)+0.1) THEN
gstrl = qgstr
ELSElI F(stagelo .GI. rnmin_lok_stg forw punp(is8bsn-6)) THEN
gstrl = 10.0 * (stagelo-rm n_l ok _stg_forw punp(is8bsn-6)
) * gstr
ELSE
gstrl = 0.0
ENDI F
gstr = gstrl
ELSE IF (hw .EQ -1.0) THEN
hw = stagel o
ELSE
tw
ENDI F
RETURN

am nl(stagel o+rmax_lift(is8bsn-6), rmaxstg(is8bsn-6))

110 IF (gstr .EQ -1.0) THEN

gstr = forw _punp_cap(i s7bsn-6)
IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i s7bsn-6)
IF (stagelo .GI. rmin_|lok _stg_forw punp(is7bsn-6)+0.1) THEN
gstrl = qgstr
ELSElI F(stagelo .GI. rmn_lok _stg forw punp(is7bsn-6)) THEN
gstrl = 10.0 * (stagelo-rm n_l ok _stg forw punp(is7bsn-6)
) * gstr
ELSE
gstrl = 0.0
ENDI F
gstr = gstrl
ELSE I F (hw . EQ -1.0) THEN
hw = stagel o
ELSE
tw = am nl(stagel o+rmax_|ift(is7bsn-6), rmaxstg(i s7bsn-6))
ENDI F
RETURN

120 IF (gstr .EQ -1.0) THEN

gstr = forw punp_cap(i s5absn-6)

IF (ifacteaa .EQ 1) qstr = gstr*rcpfacteaa(i sbabsn-6)

IF (stagelo .GT. rmn_|lok stg forw punp(isb5absn-6)+0.1) THEN
gstrl = qgstr

ELSElI F(stagelo . GI. rnin_lok_stg forw punp(isb5absn-6)) THEN
gstrl = 10.0 * (stagelo-rmn_l ok _stg forw punp(is5absn-6)
) * gstr

ELSE
gstrl = 0.0

ENDI F

gstr = gstrl

ELSE I F (hw . EQ -1.0) THEN
hw = stagel o



ELSE
tw = am nl(stagel o+rmax_|ift(isbabsn-6),rmaxstg(is5absn-6))

ENDI F
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
RETURN
END
C
C This subroutine calculates equilibriumcanal headwater and upstream
C discharge given canal tailwater,dowrstream structure di scharge,
C and headwater for upstreamstructure in a structure-canal -
C structure configuration in the EAA
C
SUBROUTI NE us_fl ow(i stype,istr_eaa,ireach,iagbsn, chw, ctw, shw,
$deltal, tol er,itermax, canal q,strq, stw, i facteaa)
c---5---0----5----0----5----0----5----0----5----0----5----0----5----0--
c definition of variables:
c i stype = structure type
c istr_eaa = structure nunber
c i reach = reach nunber
c i agbsn = basi n nunber
c chw = starting canal headwater
c ctw = fixed canal tailwater
c shw = fixed upper structure headwater
c del t a0 = initial step size
c tol er = convergence criterion for nmatching fl ows
c itermax = maximumiteration count
c canal g = equi librium canal discharge
c strq = equilibriumupstream structure di scharge
c stw = final structure tailwater (or canal headwater)
c
C _____________________________
iter =0

got o( 10, 80)i stype
cc structure type is spillway
c figure out direction of step
10 IF (chw . GT. ctw) THEN
canalg = -1.0
call eaa_prof _|u_table(canal g, chw, ctw, ireach,ifacteaa)
c following line is heuristic
| F (canal g.LE. 0.0) canalqg = 0.1
ELSE
canalg = 0.0
ENDI F
| F (shw . GI. chw) THEN
strg = -1.0
call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
ELSE
strg = 0.0
ENDI F
strg_prev = strq
| F (strg-canal q) 20, 30, 40
c step is negative; decrease canalg and increase strq
20 sign = -1.0
goto 50
c step is zero; canalqg and strq are the sane
30 stw = chw
RETURN



c step is positive; increase canalg and decrease strq
40 sign = 1.0
50 delta = delta0
60 chw = chw + sign*delta
IF (chw .GT. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
c following line is heuristic
| F (canal g. LE.0.0) canalg = 0.1

ELSE
canalg = 0.0

ENDI F

| F (shw . GI. chw) THEN
strg = -1.0

call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
I F (sign*(strq - strqg_prev) .GI. 0.0.AND. ((ireach .GE. 1 .AND.
$ ireach .LE. 4) .OR ireach .EQ 7)) GO TO 70
ELSE
strg = 0.0
ENDI F
strg_prev = strq
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
iter =iter + 1
IF (iter .EQ itermax) goto 70

I F (sign*(strqg-canalqgq) .GI. toler) THEN
c CONTINUE to change chw in the normal trend
goto 60
ENDI F
| F (sign*(canal g-strqgq) .GI. toler) THEN
c overshot estinmation of new chw, redo with 1/2 delta
chw = chw - sign*delta
delta = deltal?2.
goto 60
ENDI F
c adjustnent within tol erance; exit
70 stw = chw
RETURN
c
cc structure is a punp
c note: punping is not yet an option here
80 IF (chw .GI. ctw) THEN
canalg = -1.0
call eaa_prof _|u_table(canal g, chw, ctw,ireach,ifacteaa)
c following line is heuristic
| F (canal g.LE. 0.0) canalqg = 0.1
ELSE
canalg = 0.0
ENDI F
IF (shw . GI. chw) THEN
strq = -1.0
call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
ELSE
strg = 0.0
ENDI F
| F (strg-canal q) 90, 100, 110
c step is negative; decrease canalg and increase strq



90 sign = -1.0
goto 120
c step is zero; canalqg and strq are the same
100 stw = chw
RETURN
110 sign = 1.0
120 delta = delta0
130 chw = chw + sign*delta
IF (chw . GI. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
c following line is heuristic
| F (canal g. LE.0.0) canalg = 0.1

ELSE

canalg = 0.0
ENDI F
strq = -1.0

call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
iter =iter + 1
IF (iter .EQ itermax) goto 140
c
| F (sign*(strqg-canalqg) .GI. toler) THEN
c CONTINUE to change chw in the normal trend
goto 130
ENDI F
| F (sign*(canal g-strqg) .GI. toler) THEN
c overshot estimation of new chw, redo with 1/2 delta
chw = chw - sign*delta
delta = deltal/2
goto 130
ENDI F
c adjustment within tol erance; exit
140 stw = chw
RETURN
END
SUBROUTI NE ds_fl ow(i stype,istr_eaa,ireach,iagbsn, chw, ctw, stw,
$del tal, tol er,itermax, canal q, strq, shw, i fact eaa)

c
c definition of variables:
c i stype = structure type
c i str_eaa = structure nunber
c i reach = reach nunber
c i agbsn = basi n nunber
c chw = fixed canal headwater
c ctw = starting canal tailwater
c stw = fixed | ower structure tailwater
c del t a0 = initial step size
c tol er = convergence criterion for matching fl ows
c itermax = maximumiterati on count
c canal g = equilibriumcanal stage
c strq = equilibrium downstream structure discharge
c shw = final structure headwater (or canal tailwater)
c
C _____________________________
iter =0

got o( 10, 80)i stype



cc structure is a spillway

c

c

figure out direction of step
10 IF (chw . GT. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
following line is heuristic

o o T o

(¢

| F (canal g. LE.0.0) canalg = 0.1
ELSE
canalg = 0.0
ENDI F
IF (ctw .GT. stw) THEN
strg = -1.0
call eaaspill(strqg,ctw, stw,istr_eaa,ifacteaa)
ELSE
strq = 0.0
ENDI F
| F (canal g-strq) 20, 30, 40
step is negative; increase canal q and decrease strq
20 sign = -1.0
goto 50
step is zero; canalq and strqg are the sane
30 shw = ctw
RETURN
step is positive; decrease canalq and increase strq
40 sign = 1.0
50 delta = delta0
60 ctw = ctw + sign*delta
IF (chw . GI. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
following line is heuristic
| F (canal g. LE.0.0) canalg = 0.1

ELSE
canalg = 0.0
ENDI F
IF (ctw .GI. stw) THEN
strg = -1.0
call eaaspill(strqg,ctw, stw,istr_eaa,ifacteaa)
ELSE
strq = 0.0
ENDI F
iter = iter + 1

IF (iter .EQ itermax) goto 70

| F (sign*(canal g-strqgq) .GI. toler) THEN
CONTI NUE to change ctw in the nornmal trend
goto 60
ENDI F
I F (sign*(strqg-canalqgq) .GI. toler) THEN
overshot estimation of new ctw, redo with 1/2 delta
ctw = ctw - sign*delta
delta = deltal?2.
goto 60
ENDI F
adjustrment within tol erance; exit



70 shw = ctw
RETURN
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
cc structure is a punp
C note: punping is not yet an option here

80 RETURN
END
C
C This subroutine calculates equilibriuminterior headwater and
C tailwater stages and upstream di scharges. THis is done for
C a systemwi th an internediate structure included; thus have
C a structure-canal -structure-canal -structure system (e.g.
C Mam canal systemwi th STA34 included i n EAA)
C
SUBROUTI NE usus_flow(i stype,istrmistru,ireachu,ireachl,iagbsn,
$cuhw, cl tw, cut w, cl hw, suhw, del t a0, tol er, it ermax, canal g, struq, sutw,
$i f act eaa)
c
c definition of variables:
c i stype = structure type
c istrm = structure nunber in the mddle of the two reaches
c istru = structure nunber at the upstream end of the upper reach
c i reachu = upper reach number
c ireachl = 1ower reach number
c i agbsn = basi n nunber
c cuhw = starting upper canal headwater
c cltw = fixed | ower canal tailwater
c cutw = final upper canal tailwater
c cl hw = final |ower canal headwater
c suhw = fixed upper structure headwater
c del ta0 = initial step size
c tol er = convergence criterion for natching fl ows
c itermax = maxi mumiteration count
c canal g = equilibrium canal stage
c struq = equi libriumupstream structure di scharge
c sutw = final structure tailwater (or upper canal headwater)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
C .............................

| NCLUDE ' wrm par . i nc'
I NCLUDE ' stat.inc'

iter =0

if (dayl) then
chw=0. 0
ctw=0.0
shw=0. 0
endi f

got o( 10, 80)i stype
cc structure type is spillway
c figure out direction of step
10 I F (cuhw . GT. cltw) THEN

canalg = -1.0
call eaa_prof two_reaches(canal g, cuhw, cl tw, cutw, cl hw, ireachu,
$ istrmireachl,iagbsn,itermax,ifacteaa)

c following line is heuristic



| F (canal g.LE. 0.0) canalqg = 0.1
ELSE
canalg = 0.0
ENDI F
| F (suhw . GI. cuhw) THEN
strug = -1.0
call eaaspill (struqg, suhw, cuhw, istru,ifacteaa)
ELSE
struqg = 0.0
ENDI F
strg_prev = strugqg
| F (strug-canal q) 20, 30, 40
c step is negative; decrease canal g and increase struq
20 sign = -1.0
goto 50
c step is zero; canalqg and struq are the sane
30 sutw = cuhw
RETURN
c step is positive; increase canal g and decrease struq
40 sign = 1.0
50 delta = delta0
60 cuhw = cuhw + sign*delta
IF (cuhw . GI. cltw) THEN

canalg = -1.0
call eaa_prof two_reaches(canal gq, cuhw, cl tw, cutw, cl hw, ireachu,
$ istrmireachl,iagbsn,itermax,ifacteaa)

c following line is heuristic
IF (canalg .LE. 0.0) canalq = 0.1
ELSE
canalg = 0.0
ENDI F
| F (suhw . GI. cuhw) THEN
strug = -1.0
call eaaspill (strug, suhw, cuhw, istru,ifacteaa)
IF (sign * (struq - strqg_prev) .GI. 0.0) GO TO 70
ELSE
strug = 0.0
ENDI F
strq_prev = struqg

iter = iter + 1
IF (iter .EQ itermax) goto 70
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (sign*(strug-canalq) .GI. toler) THEN
¢ CONTINUE to change cuhw in the nornal trend
goto 60
ENDI F
| F (sign*(canal g-struq) .GTI. toler) THEN
c overshot estimation of new cuhw, redo with 1/2 delta
cuhw = cuhw - sign*delta
delta = delta/2
goto 60
ENDI F
c adjustment within tol erance; exit
70 sutw = cuhw
RETURN



cc structure is a punp
C note: punping is not yet an option here
c step is positive; increase canalg and decrease strq
80 IF (chw .GI. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
c following line is heuristic
| F (canal g. LE.0.0) canalg = 0.1
ELSE
canalg = 0.0
ENDI F
IF (shw . GT. chw) THEN
strg = -1.0
call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
ELSE
strq = 0.0
ENDI F
| F (strg-canal )90, 100, 110
c step is negative; decrease canalg and increase strq
90 sign = -1.0
goto 120
c step is zero; canalqg and strq are the sane
100 stw = chw
RETURN
110 sign = 1.0
120 delta = delta0
130 chw = chw + sign*delta
IF (chw . GI. ctw) THEN
canalg = -1.0
call eaa_prof |u_table(canal g, chw, ctw, ireach,ifacteaa)
c following line is heuristic
| F (canal g.LE. 0.0) canalqg = 0.1

ELSE

canalg = 0.0
ENDI F
strg = -1.0

call eaaspill (strq,shw, chw,istr_eaa,ifacteaa)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
iter =iter + 1
IF (iter .EQ itermax) goto 140
c
I F (sign*(strqg-canalqg) .GI. toler) THEN
¢ CONTINUE to change chw in the normal trend
goto 130
ENDI F
| F (sign*(canal g-strqgq) .GI. toler) THEN
c overshot estinmation of new chw, redo with 1/2 delta
chw = chw - sign*delta
delta = deltal?2.
goto 130
ENDI F
c adjustnment within tol erance; exit
140 stw = chw
RETURN
END
C
C This subroutine returns equilibriuminterior headwater and



C tailwater stages.downstream di scharges given upper cana

C headwater and | ower structure canal tailwater for a

C structure_canal -structure-canal -structure syastemin

C the EAA ; uses HEC2 | ookup tables for canal conveyance

C capacity.

C

SUBROUTI NE dsds_flow(i stype,istrmistrl,ireachu,ireachl,iagbsn,

$cuhw, cl tw, cutw, cl hw, sl tw, del ta0, tol er,itermax, canal g, strl g, sl hw,
$i f act eaa)

c

c definition of variables:

c i stype = structure type

c istrm = structure nunber in the nmiddl e of the two reaches

c istrl = structure nunmber at the downstream end of | ower reach

c i reachu = upper reach nunber

c ireachl = |ower reach nunber

c i agbsn = basi n nunber

c cuhw = fixed upper canal headwat er

c cltw = starting |l ower canal tailwater

c cutw = final upper canal tailwater

c cl hw = final |ower canal headwater

c sltw = fixed | ower structure tailwater

c del t a0 = initial step size

c tol er = convergence criterion for matching fl ows

c itermax = maximumiterati on count

c canal g = equilibriumcanal stage

c strlq = equilibrium downstream structure discharge

c sl hw = final structure headwater (or |ower canal tailwater)

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--

iter =0
got o( 10, 80)i stype
cc structure is a spillway
c figure out direction of step
10 IF (cuhw . GTI. cltw) THEN

canalg = -1.0
call eaa_prof two_reaches(canal g, cuhw, cl tw, cutw, cl hw, ireachu,
$ istrmireachl,iagbsn,itermax,ifacteaa)
ELSE
canalg = 0.0
ENDI F

IF (cltw .GI. sltw) THEN
strlg = -1.0
call eaaspill(strlqg,cltw,sltw istrl,ifacteaa)
ELSE
strlg = 0.0
ENDI F
| F (canal g-strl q) 20, 30, 40
c step is negative; increase canal g and decrease strlq
20 sign = -1.0
goto 50
Cc step is zero; canalqg and strlq are the sane
30 slhw = cltw
RETURN
c step is positive; decrease canalg and increase strlq
40 sign = 1.0
50 delta = delta0



60 cltw = cltw + sign*delta
IF (cuhw . GT. cltw) THEN

canalg = -1.0
call eaa_prof _two_reaches(canal g, cuhw, cl tw, cutw, cl hw, ireachu,
$ istrmireachl,iagbsn,itermax,ifacteaa)
ELSE
canalg = 0.0
ENDI F

IF (cltw .GI. sltw) THEN

strlg = -1.0

call eaaspill(strlqg,cltw,sltw, istrl,ifacteaa)
ELSE

strlg = 0.0
ENDI F

iter =iter + 1
IF (iter .EQ itermax) goto 70
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
| F (sign*(canal g-strlq) .GI. toler) THEN
¢ CONTINUE to change cltw in the nornal trend
goto 60
ENDI F
I F (sign*(strlg-canalq) .GI. toler) THEN
¢ overshot estimation of newcltw, redo with 1/2 delta
cltw = cltw - sign*delta
delta = deltal2.
goto 60
ENDI F
c adjustment within tol erance; exit
70 slhw = cltw
RETURN
c
cc structure is a punp
c note: punping is not yet an option here
80 RETURN
END
SUBROUTI NE eaa_prof _two_reaches(q, cuhw, cltw, cutw, cl hw, i reachu,
$istrmireachl,iagbsn,itermax,ifacteaa)

Thi s SUBROUTI NE RETURNs the flow rate (q); upstream stage (cuhw);

or downstream stage (cltw); given the values of the other two
open-channel flow variables for a 2-reach with a spillway structure
in the mddle system

Li st of Reaches

Base Case

1. EAA M am Canal: S354HWt o S8TW

. North New Ri ver Canal: S351HWto S7TW

3. EAA Hill sboro Canal: S351TWto S6HW

4. EAA West Pal m Beach Canal : S352TWto S5AHW
Fut ure Base

5. EAA M anm Canal : S354TWt o S8newHW
6. EAA North New River Canal: S351TWto S7newHW
7. EAA Hillsboro Canal: S351TWto S6HWwW new x-sections
8. EAA M anm Canal : S8newTWto S8HW

9. EAA North New River Canal: S7newlTWto S7HW

OO0 O0OO0OO0O0O0O00O00O00O0O000O0O000O0OO0
N



c CASE |: q nust be -1.0 upon entry to this routine
gi ven: downstream stage (cltw), upstream stage (cuhw)
find: flowrate (Qq)

CASE Il: cuhw nmust be -1.0 upon entry to this routine
gi ven: downstream stage (cltw), flowrate (q)
find: upstream stage (cuhw)

CASE II1: cltw nust be -1.0 upon entry to this routine

gi ven: upstream stage (cuhw), flowrate (q)

find: downstream stage (cltw)
¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c decl are vari abl es

cn =22

c = max. nunber of starting downstream stages in table generated
c from HEC-2 runs

c nqg = 20

c = nunber of flow rates used in table generated from HEC-2 runs
¢ nreach = 30

c = max. nunber of reaches

c note: nj = ntws(ireach)

c ng = n_eaafl ows(ireach)

¢ dsstage(nj,nreach), usstage(ng, nj,nreach), eaafl ow(ng, nj, nreach)
c

| NTEGER i reachu, ireach

REAL g, cuhw, cltw

REAL | ength_u_reach, length_| reach, | _upper_reach(2),
$I _| ower _reach(2)

¢ COVWON bl ock for eaa canal water surface profile data
i ncl ude 'wmm par.inc'
i ncl ude 'eaacap.inc'

c ff 4 lengths in feet

| _upper_reach(1) = 101990.
| | ower_reach(1) = 36400.
| _upper_reach(2) = 130018.
| _lower_reach(2) = 21120

IF (cltw .EQ -1.0) THEN
¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
¢ PROCEED downstream

¢ given cuhw and qucanal = q; find cutw
gucanal = ¢
cutw = -1.0

call eaa_prof | u_table(qucanal, cuhw, cutw, ireachu,ifacteaa)
c given snhw = cutw and gnstr = qucanal; find snmw

smhw = cutw

gmstr = gucana

smw=-1.0

call eaaspill (gnstr,smhw, sntw, istrmifacteaa)
c given clhw = smtw and qglcanal = gnstr; find cltw

clhw = smw

gl canal = gmstr

cltw=-1.0

call eaa_prof |u_table(qglcanal,clhwcltwireachl,ifacteaa)
ELSE | F(cuhw . EQ -1.0) THEN



¢ PROCEED upstream

c given cltw and qglcanal = q; find cl hw
gl canal = ¢
clhw = -1.0

call eaa_prof |u_table(qglcanal,clhwcltwireachl,ifacteaa)
c given snmtw = clhw and gnstr = qglcanal; find snmhw

smw = cl hw

gmstr = gl cana

smhw = -1.0
call eaaspill (gnstr,smhw, sntw, istrmifacteaa)
c given cutw = cmhw and qucanal = gnstr; find cuhw
cutw = smhw
gucanal = gmstr
cuhw = -1.0
call eaa_prof | u_table(qucanal, cuhw, cutw, ireachu,ifacteaa)
ELSE

c
c | TERATE between ireachu,istrmand ireachl: given cuhw,cltw, find g
c initialize cutw (=cl hw)
c---5---0----5----0----5----0----5----0----5----0----5----0----5----0--
iter =0
| ength_u_reach | _upper _reach(i agbsn)
[ ength_| reach | | ower_reach(iagbsn)
cutw = cuhw + (cltwcuhw) / (length_u_reach+l ength_| _reach)
$ *length_u_reach
clhw = cutw
smhw = cutw
smw = cutw
I F (cuhw . LE. cltw) THEN
C negative gradient; assune zero flow

q=20.0

gucanal = 0.0

gnstr = 0.0

gl canal = 0.0

c assign bogus nunbers for the foll ow ng vari abl es

cutw = cuhw

clhw = cutw

smhw = cutw

smw = cutw

ELSE

c DO regular iteration going upstream
c figure out direction of step based on initial value of clhw
c find gl cana
gl canal = -1.0
IF (clhw .GI. cltw) THEN
call eaa_prof |u_table(qlcanal,clhwcltw,ireachl,
$ i fact eaa)
ELSE
gl canal = 0.0
ENDI F
c following line is heuristic
IF (glcanal .LE. 0.0) glcanal = 0.1
c find smhw
sntw = cl hw
gnmstr = gl cana
smhw = -1.0
call eaaspill (gnstr,smhw, sntw,istrmifacteaa)



c find cuhwx

cutw = smhw

gucanal = gmstr

cuhwx = -1.0

call eaa_prof | u_tabl e(qucanal, cuhwx, cutw, ireachu,ifacteaa)
c conpare cuhwx and cuhw

I F (cuhw cuhwx) 10, 20, 30
c step is negative: decrease g by decreasing cl hw

10 sign = -1.0
goto 40
c step is zero; cuhw and cuhwx are the sane; exit
20 RETURN
Cc step is positive: increase g by increasing cl hw
30 sign = 1.0
40 delta = (cuhw - cltw)/20.
c toler = convergence criterion for matching stages (cuhwx vs. cuhw)

toler = 0.005
c find gl cana
50 clhw = cl hw + sign*delta
glcanal = -1.0
IF (clhw .GI. cltw) THEN
call eaa_prof |u_table(qlcanal,clhwcltw,ireachl
$ i fact eaa)
ELSE
gl canal = 0.0
ENDI F
c following line is heuristic
IF (gl canal .LE. 0.0) glcanal = 0.1
c find smhw
smw = cl hw
gnmstr = gl cana
smhw = -1.0
call eaaspill (gnstr,smhw, smtw, istrmifacteaa)
¢ find cuhwx
cutw = smhw
gucanal = qgmstr
cuhwx = -1.0
call eaa_prof | u_tabl e(qucanal, cuhwx, cutw, ireachu,ifacteaa)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
iter = iter + 1
IF (iter .EQ itermax) goto 60
c conpare cuhwx and cuhw
| F (sign*(cuhw cuhwx) .GI. toler) THEN
¢ CONTINUE to change clhw in the nornmal trend
goto 50
ENDI F
| F (sign*(cuhwx-cuhw) .GI. toler) THEN
¢ overshot estimation of new clhw, redo with 1/2 delta
clhw = clhw - sign*delta
delta = delta/2

goto 50
ENDI F
c adjustment within tol erance; exit
60 g = qucana
RETURN

ENDI F



ENDI F

RETURN
END

(¢

SUBROUTI NE eaa_prof | u_table(q,chw,ctw, ireach,ifacteaa)
Thi s SUBROUTI NE RETURNs the flow rate (q); upstream stage (chw);
or downstream stage (ctw); given the values of the other two
open-channel flow vari abl es.

Li st of Reaches

Base Case

1. EAA M anmi Canal : S354HWt o S8TW

2. EAA North New River Canal: S351HWto S7TW

3. EAA Hillsboro Canal: S351TWto S6HW

4. EAA West Pal m Beach Canal : S352TWto S5AHW
Fut ure Base

5. EAA M am Canal: S354TWto S8newHW
6. EAA North New River Canal: S351TWto S7newHW
7. EAA Hi |l sboro Canal: S351TWto S6HWwW new x-sections
8. EAA M anm Canal : S8newTWto S8HW

9. EAA North New River Canal: S7newlTWto S7HW

CASE |: g must be -1.0 upon entry to this routine

gi ven: downstream stage (ctw), upstream stage (chw)
+ reach nunber (ireach)

find: flowrate (Qq)

CASE Il: chw nust be -1.0 upon entry to this routine
gi ven: downstream stage (ctw), flowrate (q)

+ reach nunber (ireach)
find: upstream stage (chw)

CASE II1: ctw nmust be -1.0 upon entry to this routine
gi ven: upstream stage (chw), flowrate (q)

+ reach nunber (ireach)
find: downstream stage (ctw)

decl are vari abl es

nj =12

= max. nunber of starting downstream stages in table generated

fromHEC- 2 runs

ng = 10

= nunber of flow rates used in table generated fromHEC-2 runs
nreach = 15

= max. nunber of reaches

note: nj = ntws(ireach)

ng n_eaaf | ows(ireach)
dsstage(nj, nreach), usstage(ng,nj,nreach), eaafl ow(nqg, nj, nreach)
---5----0----5----0----5----0----5----0----5----0----5----0----5----0--

OO0 OO0 O00O00O00O00O00O00O0000O000000000000000000000O00O00O00O00OO0O0OoO0

| NTEGER i reach
REAL g, ctw, chw, val (22)
¢ COVWON bl ock for eaa canal water surface profile data
i ncl ude ' wmm par.inc'
i ncl ude 'eaacap.inc



| NCLUDE ' | akweca. i nc

ntws(ireach)
n_eaaf |l ows(ireach)

nj
nq

IF (ireach .EQ 5 .OR ireach .EQ 1 .OR ireach .EQ 8) THEN
i eaabsn = 1
ELSE IF (ireach .EQ 2 .OR ireach .EQ 6 .OR ireach .EQ 9) THEN
i eaabsn = 2
ELSE IF (ireach .EQ 3 .OR ireach .EQ 7) THEN
i eaabsn = 4
ELSE
i eaabsn = 3
ENDI F

c
IF (ctw .EQ -1.0) THEN
c calculate g for each tw level at given hw
DO i =1, ntws(ireach)

val (i) = ainterp(chw, usstage(l,i,ireach), eaaflow
$ (1,i,ireach),nqg,0.,0.,0)
END DO
c
c pick g "lines" where given q falls in between

IF (ifacteaa .EQ 1) THEN
gl = q / rcpfacteaa_canal (i eaabsn)

ELSE
ql = q
ENDI F
call locate(val (1), ntws(ireach),ql,ij)
IF (ij .EQ O .OR ij .EQ ntws(ireach)) THEN

ijtnp = iabs(ij-1)

ijtmpl = ijtmp + 1
ELSE

ijtnp =ij

ijtmpl =ij + 1
ENDI F

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--

xq = val (ijtnp)
xql = val (ijtnpl)
val x = dsstage(ijtnp,ireach)
val x1 = dsstage(ijtnpl,ireach)

ELSE
c pick twlines where given tw falls in between
call | ocate(dsstage(l,ireach), nj, ctw, ij)

IF (ij .EQ 0 .OR ij .EQ nj) THEN
ijtnp = iabs(ij-1)
ijtmpl = ijtmp + 1
ELSE
ijtnp = ij
ijtmpl =ij + 1
ENDI F
c
IF (q .EQ -1.0) THEN
c solution for CASE |
c call gtwice for the 2 values of twlines
val ue = ainterp(chw, usstage(l,ijtnp,ireach), eaaflow 1,



$ ijtmp,ireach), ng, 0.,0.,0)
val uel = ainterp(chw, usstage(1,ijtnpl,ireach), eaaflow 1,
$ ijtmpl,ireach), ng, 0.,0.,0)
ELSE I F (chw .EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gl = q / rcpfacteaa_canal (i eaabsn)
ELSE
ql = q
ENDI F
c solution for CASE II:
c call hwtw ce for the 2 values of twlines
value = ainterp(ql, eaaflow(1,ijtnp,ireach), usstage(l,
$ ijtmp,ireach), ng, 0.,0.,0)
valuel = ainterp(qgl, eaaflow1l,ijtnpl,ireach), usstage(l,
$ ijtmpl,ireach), ng, 0.,0.,0)
ELSE
WRI TE(*,*) ' Dependent variable should be defined as -1.0'
STOP
ENDI F

xval = dsstage(ijtnp,ireach)
xval 1 = dsstage(ijtnpl,ireach)
ENDI F
c
IF (q .EQ -1.0) THEN
c solution for CASE I:
c interpolate between the two q's
IF (valuel .LT. 0.0) THEN
g = (val ue/ (chwxval))*(chw ctw)
IF (ctw .GI. chw) g=0.0
ELSE
g = value + (ctw xval)/(xval 1-xval)*(val uel-val ue)
ENDI F
IF (ifacteaa .EQ 1) q = g * rcpfacteaa_canal (i eaabsn)
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
ELSE I F (chw .EQ -1.0) THEN
c solution for CASE I1:
c interpolate between the two chw s
IF (ifacteaa .EQ 1) THEN
gl = g / rcpfacteaa_canal (i eaabsn)
ELSE
ql = ¢
ENDI F
IF (valuel .LT. 0.0) THEN
chw = (val ue/ (ql-xval))*(ql-ctw)
ELSE
chw = value + (ctw xval)/(xval 1-xval)*(val uel-val ue)
ENDI F
ELSE I F (ctw .EQ -1.0) THEN
IF (ifacteaa .EQ 1) THEN
gl = g / rcpfacteaa_canal (i eaabsn)

ql = q
ENDI F
c solution for CASE I I1I:
c interpolate between the two ctw s
ctw = val x + (ql-xq)/(xql-xq)*(val x1-val x)



ELSE
WRI TE(*,*) ' Dependent variable should be defined as -1.0

STOP
ENDI F
c
RETURN
END
SUBROUTI NE eaa_prof _lu_tabl el2(q, hw,tw, ireach,ifacteaa)
C .............................

c note: This SUBROUTINE was written to suppl enent SUBROUTI NE

c eaa_prof lu table where profiles 1 + 2 refer to exterior
c stages. Normally, i.e. for reaches 3 through 9, interior
c stages are required. Therefore, this SUBROUTI NE shoul d
c only be used for determining the profile for the M am

c and North New River canals for the "Base Case" condition

c List of Reaches
¢ Base Case

c 1. EAA Mam Canal: S354HWto S8TW

c 2. EAA North New River Canal: S351HWto S7TW

¢ 3. EAA Hillsboro Canal: S351TWto S6HW

c 4. EAA West Pal m Beach Canal: S352TWto S5AHW

c Future Base

c 5. EAA Mam Canal: S354TWt o S8newHW

c 6. EAA North New River Canal: S351TWto S7newHW

c 7. EAA Hillsboro Canal: S351TWto S6HWwW new x-sections
c 8. EAA M am Canal: S8newTWto S8HW

c 9. EAA North New River Canal: S7newTWto S7THW

c

c CASE |: q nust be -1.0 upon entry to this routine

c given: downstream stage (tw), upstream stage (hw)
c + reach nunber (ireach)

c find: flowrate (Qq)

c

¢ CASE Il: hw nmust be -1.0 upon entry to this routine
c given: downstreamstage (tw), flowrate (Q)

c + reach nunber (ireach)

¢ find: upstream stage (hw)

c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c CASE Ill: tw nust be -1.0 upon entry to this routine
c given: upstreamstage (hw), flowrate (Qq)
+ reach nunber (ireach)
find: downstream stage (tw)

nreach = 15
= max. nunber of reaches
ntws(ireach)
c ng n_eaaf | ows(ireach)
c dsstage(nj,nreach), usstage(nqg,nj,nreach), eaafl ow(ng,nj, nreach)
c

c
c
c
c Variable Definition
c
c

| NTEGER ireach
REAL g, tw, hw
¢ COVWON bl ock for eaa canal water surface profile data
i ncl ude 'wmm par.inc'
i ncl ude 'eaacap.inc
| NCLUDE ' | akwea. i nc



IF (ireach .EQ 1) THEN
¢ Mam canal

irchup = 5
irchdn = 8
ELSE
c North New Ri ver cana
irchup = 6
irchdn = 9
ENDI F

IF (q .EQ -1.0) THEN
¢ solve for discharge
hwdn = hw
= (hwtw)/25.0
deltal = delta0
= 0.05
itermax = 150
iter
10 hwdn hwdn - deltal
gd = -1.0
call eaa_prof |u_table(qd, hwdn,tw, irchdn,ifacteaa)
twup = hwdn
qu = -1.0
call eaa_prof |u_table(qu, hw,twup,irchup,ifacteaa)
iter = iter + 1
IF (iter .EQ itermax) goto 20
IF (gd-qu .GT. tolerq) THEN
c CONTINUE to decrease hwdn such that qu increases and gd decreases
goto 10
ENDI F
IF (qu-qd .GT. tolerq) THEN
c overshot estimation of new hwdn; redo with 1/2 deltal
hwdn = hwdn + deltal
deltal = deltal/2.
goto 10
ENDI F
cgoit !
20 g = am nl(qu, qd)
ELSE I F (hw . EQ -1.0) THEN
¢ solve for headwater

o

hwdn = -1.0
call eaa_prof _lu_table(q, hwdn,tw, irchdn,ifacteaa)
twup = hwdn
clb hw = -1.0
call eaa_prof |u_table(q, hw, twip,irchup,ifacteaa)
ELSE
¢ solve for tailwater
twp = -1.0
call eaa_prof |u_table(q, hw, twip,irchup,ifacteaa)
hwdn = twup
clb tw=-1.0
call eaa_prof _lu_table(q, hwdn,tw, irchdn,ifacteaa)
ENDI F
c
RETURN

END



SUBROUTI NE go_| u_t abl e(go, shw, stw, i str_go)
c
c
¢ This SUBROUTI NE RETURNs the gate opening (go); upstream stage (shw);
c or downstream stage (stw); given the values of the other two
c spillway flow vari abl es.
¢c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
c List of Structures:
c eaa spillway name eaa spillway no.
s8
s7
s8new
s7new
s354
s351
s352

stagelo to lo_str_tw(iniam)
stagelo to lo_str_tw(innr)
stagelo to lo_str_tw(iwb)

~NOoO oA~ WNBE

CASE |: go must be -1.0 upon entry to this routine

gi ven: downstream stage (stw), upstream stage (shw)
+ structure nunber (istr_go)

find: gate opening (go)

CASE Il: shw rmust be -1.0 upon entry to this routine
gi ven: downstream stage (stw), gate opening (go)

+ structure nunber (istr_go)
find: upstream stage (shw)

CASE I11: stw rmust be -1.0 upon entry to this routine
gi ven: upstream stage (shw), gate opening (go)
find: downstream stage (stw)

decl are vari abl es

nj = 12
= max. nunber of starting downstream stages in the table
ngo = 10
= nunber of gate openings used in the table
nstr = 15
= max. nunber of structures
note: nj = ntails(istr_go)

ngo = n_strgos(istr_go)
dsstg(nj,nstr), usstg(ngo,nj,nstr), strgo(ngo,nj,nstr)

OO0 O0OO0OO0O00O0O000O0000O00O0000000O00O000O00O00O000O0O00O00OO0OO0

| NTEGER i str_go
REAL go, stw, shw, val (22)
¢ COVWMON bl ock for structure nmax. gate opening data
i ncl ude ' wmm par.inc'
i ncl ude ' ngateop.inc'

c
c initialize variables
nj = ntails(istr_go)
ngo = n_strgos(istr_go)
c

IF (stw.EQ -1.0) THEN
c calculate go for each tw level at given hw
DO i=1,ntail s(istr_go)
val (i) = ainterp(shw,usstg(1,i,istr_go), strgo(1,i,istr_go),
$ ngo, 0.,0.,0)



END DO
c
c pick go "lines" where given go falls in between
call locate(val (1),ntails(istr_go),go,ij)
IF(ij .EQ O .OR ij .EQ ntails(istr_go)) THEN
ijtmp = iabs(ij-1)
ijtmpl = ijtmp + 1
ELSE
ijtmp = ij
ijtmpl =ij + 1
ENDI F
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--

xgo = val (ijtmp)

xgol = val (ijtnpl)
val x = dsstg(ijtnp,istr_go)
val x1 = dsstg(ijtnpl,istr_go)
ELSE
c pick twlines where given tw falls in between
call locate(dsstg(l,istr_go), nj, stw, ij)

IF (ij .EQ 0 .OR ij .EQ nj) THEN
ijtmp = iabs(ij-1)
ijtmpl = ijtmp + 1
ELSE
ijtmp = ij
ijtmpl =ij + 1
ENDI F

IF (go .EQ -1.0) THEN
c solution for CASE I
c call go twice for the 2 values of tw lines
val ue = ainterp(shw, usstg(l,ijtnp,istr_go), strgo(1,ijtnp,

$ istr_go), ngo, 0.,0.,0)
val uel = ainterp(shw, usstg(1,ijtnmpl,istr_go), strgo(l,
$ ijtmpl,istr_go), ngo, 0.,0.,0)

ELSE I F (shw .EQ -1.0) THEN
c solution for CASE II:
c call hwtw ce for the 2 values of tw lines
value = ainterp(go, strgo(l,ijtnp,istr_go), usstg(l,ijtnp,

$ istr_go), ngo, 0.,0.,0)
val uel = ainterp(go, strgo(l,ijtnpl,istr_go), usstg(1l
$ ijtmpl,istr_go), ngo, 0.,0.,0)
ELSE
WRI TE(*,*) ' Dependent variable should be defined as -1.0'
STOP
ENDI F
c
xval = dsstg(ijtnp,istr_go)
xval 1 = dsstg(ijtnpl,istr_go)
ENDI F
c

IF (go .EQ -1.0) THEN
c solution for CASE I
c interpolate between the two go's
go = value + (stwxval)/(xval 1-xval)*(val uel-val ue)
ELSE I F (shw .EQ -1.0) THEN
c solution for CASE II:
c interpolate between the two shw s



shw = val ue + (stw xval)/(xval 1-xval)*(val uel-val ue)
ELSE I F (stw .EQ -1.0) THEN
¢ solution for CASE |11
c interpolate between the two stw s
stw = val x + (go-xgo)/(xgol-xgo)*(val x1-val x)

ELSE
WRI TE(*,*) ' Dependent variable should be defined as -1.0'
STOP
ENDI F
c---5----0----5----0----5----0----5----0----5----0----5----0----5----0--
RETURN

END



eaa_punp_caps.inc

0000000000000 000O00000O0O0O0 (N

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT | N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$l d: eaa_punp_caps.inc,v 1.3 2003/07/03 20: 07:59 rnovoa Exp $

$Source: /vol/hsn/cvsroot/ model s/ WWRK/ src/ eaa_punp_caps.inc,v $
$Name: rel-5-5 %

COMMON / eaa_punp_caps/ fl1ks6_punp, grf 3anmx_punp
& grf2anmx_punmp, s354 tw punp, s351 tw punp
&, s354cap_punp, s35lcap_punp



eaacap. i nc

CO00000000N0NDO0O0O0000D00000000O0(N

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$l d: eaacap.inc,v 1.4 2003/07/03 20:07:59 rnovoa Exp $

$Source: /vol/hsn2/cvsroot/ model s/ WWRK/ src/ eaacap.inc,v $
$Name: rel-5-5 %

COMMON bl ock for eaa canal water surface profile data
conmon / eaacap/ dsstage(22, 30), usstage(20, 22, 30),
&eaaf | om 20, 22, 30), ntws(30), n_eaafl ows(30), nreach, i s8 no_sim
& s7_no_simis6 _no simisb5a no_simisl50 no_sim



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwil cox $

$l d: eaacor.F,v 1.18 2005/ 06/ 10 13:29:03 wwi | cox Exp $
$Source: /vol/ hsnR/cvsroot/ nodel s/ WAWRK/ src/ eaacor.F,v $
$Name: rel-5-5 %

THI' S SUBROUTI NE ASSURES MASS BALANCE | N EVERGLADES AGRI CULTURAL
AREA ( EAA) BY APRROPRI ATELY ADJUSTI NG WATER LEVELS | N EAA WHEN EXCESS RUNOFF
AND | RRI GATI ON REQUI REMENTS | N EXCESS OF WHAT CAN BE DELI VERED OCCUR.

OO0OO0000000000O0O0000000000O000O000

O o o TR s MR - S o I

SUBROUTI NE eaacorr (sol ndph, supply_excess, isemflg, jday,
& tot _runoff_excess, add _dmmdagl 8, no_nonscane_irr_cells_|8)

| NCLUDE ' wrm par . i nc'
| NCLUDE ' abc. i nc'

| NCLUDE ' agdat a. i nc'

I NCLUDE 'c1.inc'

I NCLUDE 'c2.inc'

| NCLUDE 'et.inc'

| NCLUDE 'stat.inc'

| NCLUDE ' sinflows.inc
I NCLUDE 'routc.inc

| NCLUDE ' | akwea. i nc'

I NCLUDE 'trig_l ec_et_paraminc'
I NCLUDE 'l ec_et.inc'

| NCLUDE 'smal I res.inc'

DI MENSI ON sol ndph(nax_ncel I s), tot_runoff_excess(max_n_eaa_condt)
$ , DPTHCOR( max_ncel | s)

REAL k, kc

C--5---=0--=-5-c2-0-=--5---=0---=5--c20-x=-5-2--0----5---=0---=5----0-2



0o

OO0OO0O0O00O0O0OO0

DOi = 1,max_ncells
DPTHCOR(i) = 0.0
ENDDO
nodebf = 23-m nx(44) +1+i sun(44)

account when runoff from EAA exceeds renpval capacity

DO i ndex = 1, nagpts
IF (iagflo(index,2) .NE. 40 .AND. iagflo(index,2) .NE 42) THEN

I F (iagflo(index,1) .GI. 0) THEN
tot _runof f _excess(iagflo(index, 2)-6) = tot_runoff_excess
$ (iagflo(index, 2)-6) + iagflo(index,1)

ENDI F
ENDI F
enddo

total | 8ag dmd = amaxl(dmdagl 8, 0.0) + add_dmmdagl 8
if (total |8ag dnmd .gt. 0.0001) THEN
rati o_adj _n = amaxl(dmmdagl 8,0.0)/total | 8ag_dnd
rati o_adj_s add_dmdagl 8 / total _| 8ag_dnd
el se
ratio_adj _n
rati o_adj _s
endi f

make adj ustment for US Sugar ranch |F separate basin

IF (isemflg .NE. 1 .AND. runnpde .EQ 'SIMJL' .AND. istaopt(10)
$.EQ 1) THEN
| F (dmdsugh . GT. 0.0) THEN
i agfl o(iag(isugbsn),1) = iagflo(iag(is8bsn),1)*

$ ( NAGNCDESG) / ( NAGNODE( | S8BSN- 6) )
i agflo(iag(is8bsn),1) = iagflo(iag(is8bsn),1) - iagflo(iag
$ (i sugbsn), 1)
ENDI F
ENDI F
DO 30 | = MAXY, 42,-1
DO 20 J = I1SUMI) + 1,1SUMI +1)
IF ((IBSN(J).LT. 7 .OR [IBSN(J) .GT. 10) .AND. IBSN(J) .NE.
$ 40 . AND. IBSN(J) .NE. 42) GO TO 20
AR = IBSN(J) - 6

DO 10 I NDEX = 1, NAGPTS
IF (runnmode . EQ ' CALIB . AND. | BSN(J) .NE. 10. AND.
I

$ BSN(J) .NE. 40) THEN
| F( I AGFLO(I NDEX, 2) .EQ [IBSN(J)) THEN
RCHGJ) = RCHG(J) + 86400.*1 AGFLQO(| NDEX, 1)/ ( GDAR
$ * ( NAGNODE( | AR) +NNODES_WETL(I1 AR))* (1.0 -
$ carfact(j) - total_small _afact(j)))
ENDI F
ELSE

| F( 1| AGFLQ(I NDEX, 2) .EQ [IBSN(J)) THEN
IF (IBSN(J) .NE. 40 .AND. IBSN(J) .NE. 42) THEN
IF (iagflo(index,1) .GE. 0) THEN
DPTHCOR(j) = 86400.*ABS(| AGFLQ( | NDEX, 1))



$ / ((nagnode(iar) + nnodes_wetl (iar)) * GDAR

$ * (1.0 - carfact(j) - total _snmall_afact(j)))
ELSE
DPTHCOR(j) = 86400. * ABS(| AGFLQ( | NDEX, 1))/
$ ( GDAR* NAGNODE( | AR) * (1. 0-carfact (j )
$ -total _small _afact(j)))
ENDI F

ELSEIF (1BSN(J) .EQ 40) THEN
vol _cor_adj = ABS(I AGFLQ(I NDEX, 1)) *rati o_adj_n
DPTHCOR(j) = 86400.*vol _cor_adj / (GDAR
$ * NAGNODEL8 * (1.0 - carfact(j) -
$ total _small _afact(j)))
ELSE
| F (1 AGFLO(I NDEX, 1) .GE. 0) THEN
DPTHCOR( j ) =86400. * ABS( | AGFLO( | NDEX, 1) ) / ( GDAR

$ * ( NAGNODESG+NNODESSG WETL) * (1. 0-carfact(j) -
$ total _small _afact(j)))
ELSE

| F (NAGNODESG . GT. 0.) THEN
DPTHCOR( j ) =86400. * ABS( | AGFLO( | NDEX, 1) ) / ( GDAR

$ *NAGNODESG* (1.0-carfact(j) -
$ total _small _afact(j)))
ELSE
DPTHCOR(j ) =0. 0
ENDI F
ENDI F
ENDI F

I F (1 AGFLO(I NDEX, 1) .GE. 0) THEN
| F (land_use_type(LUTYP(J)) .NE. 'WETLAND ) THEN
SOLMX(J) = SOLMX(J) + DPTHCOR(j)
POND(J) = POND(J) + AMAX1(SOLMX(J) - SOLMDPH

$ (J),0.0)
SOLMX(J) = AM N1( SOLMDPH(J), SOLMX(J))
ELSE
POND(J) = POND(J) + DPTHCOR(j)
ENDI F
ELSE

| F (land_use_type(LUTYP(J)) .NE. 'WETLAND ) THEN
DPHSUB = AM N1( DPTHCOR(j ), POND(J))
POND(J) = POND(J) - DPHSUB
DPHDFF = DPTHCOR(j) - DPHSUB
ADIMX = AM N1( SOLMX(J), DPHDFF)
RCHEJ) = RCHGEJ) - (DPHDFF - ADJMX)
SOLMX(J) = SOLMX(J) - ADIMX
ENDI F
ENDI F
ENDI F
ENDI F
10 CONTI NUE
CG-----—-—-------_-___
IF (runmobde .EQ 'SIMJL') THEN
IF (ibsn(j) .GE. 7 .AND. ibsn(j) .le. 9 .AND.

$ l and_use_type(LUTYP(J)) .NE. 'WETLAND ) THEN
sol mx(j ) =sol nx(j)+stor_eaa_adj (i ar)*86400./ (gdar
$ *NAGNODE( | AR) * (1. 0-carfact(j)-total _snmall _afact(j)))

POND(J) = POND(J) + AMAXL(SOLMX(J) - SOLMDPH(J), 0. 0)
SOLMX(J) = AM NL( SOLMDPH(J), SOLMX(J))



ENDI F
ENDI F
c I F (land_use_type(LUTYP(J)) .NE. 'WETLAND ) et_ponding(j) =
c $ 0.0
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0--
C LAND | S FLOODED

C
IF (POND(J) .GI. 0.0 .AND. |and_use_type(LUTYP(J)) .NE
$ "WETLAND ) THEN
SWD = POND(J)
| TYP = LUTYP(J)
C
C THE VALUE OF KMAX REPRESENTS THAT OF AN OPEN WATER SURFACE.
C ALL LAND USES ARE ASSUMED TO BE OPEN WATER WHEN THE PONDI NG
C DEPTH | S GREATER THAN DMAX( ARBI TRARY) . AS PONDI NG GETS
C GREATER THI' S COULD MEAN THAT THE PAN CCOEFFI Cl ENT GROAS OR
C DECREASES.
C
K = ETK(I TYP , JDAY)
C
IF (ITYP .EQ 7) THEN
KC = K * ADJCFF( MONTH)
ELSEI F(I TYP . EQ 8) THEN
KC = K * ADJCFF( MONTH)
ELSEI F(I TYP . EQ 9) THEN
KC = K * ADJCFF( MONTH)
ELSE
KC = K
ENDI F
etnk = KC * potet(ietzon(j))/12.
IF (SWD . GT. OAPOND(| utyp(j))) THEN
ET = KMAX(lutyp(j))*POTET(ietzon(j))/12.
ELSE
ET = (SWD ONWPOND( | utyp(j))*(KMAX(I utyp(j))-KC +KC) *
$ POTET(i etzon(j))/12.
ENDI F
IF (use_lec_et .NE. 0) THEN
et _ponding(j) = am nl(ET - ETMX pond(j))
$ * (1.0 - total _small _afact(j) - carfact(j))
$ + et _pondi ng(j)
ENDI F
etnm(j) = etm(j) + aminl(ET - ETMX pond(j))
$ * (1.0 - total _small _afact(j) - carfact(j))
pond(j) = pond(j) - am nl(ET - ETMX, pond(j))
ENDI F
20 CONTI NUE
30 CONTI NUE
c
c correct for demand not net by regional systemin neeting agricultural
c denmands in L-8 basin(other than sugar cane)
c

do node = 1,isun(maxy+1)
if (ibsn(node) .eq. 43) then
if (frac_irr_area_t(node).gt.0.000001) THEN
rchg(node) = rchg(node) - iagflo(iag(il8agbsn), 1)
$ * ratio_adj_s * 86400./(no_nonscane_irr_cells_| 8*gdar)



endi f
endi f
enddo

DO 40 | NDEX = 1, NAGPTS
40 | AGFLO(1 NDEX, 1) = 0
o o T o S Y s
RETURN
END



environ.inc

DI SCLAI MER

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI PI ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: environ.inc,v 1.3 2003/07/03 20: 07:59 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMWK/ src/environ.inc,v $
$Nanme: rel-5-5 %

000000 NDO0O00O0000O00O0O000O0O0 (N

ON@)

conmon / environ/
&ngage_i ndex_env(max_n_targ_area, max_n_l oc_area, 2), i wa2a_2al7,
& newca3a, ngrid cells daily out(max_n_targ_area),
& targ_i ndx_wca(max_n_ostruc_wca, max_h_wcas, max_n_targ _struc),
& gs333_enp, node_outflw dail y(max_n_targ_area, max_n_|l oc_area),
&ngrid_cells _daily_total,ig3a28_enp,
&stage outflw wca(max_n_targ _area),
&avg_simwca_stg out(max_n_targ area),
&no_of targets(max_n_ostruc_wca, max_n_wcas), i wa3a_3a28, i dcul v2,
& wca3a_3a3, i wca3a_3a2,
& trg _byp_r_idx(max_ncnls, max_nostr_cnl,max_n_res_rec_str_flw),
&st a34_out _t o_wca3ane,
& ec_dmd_on_| ok(max_n_wcas, max_n_conv_cnl _wca), i g1502, i ewmca3b,
&st a34_out _to_s140,roten_out _to_wca3anw, roten_out to_s140,
&hol ey_out _to_nwc, hol ey_out _to_ds, sl0eevq, s1l0ergq, s355 flow targ,
&t a34 out _to wca3anw, irotdnodl,irotdnod2,
&stage ref _env(max_n_wcas, max_n_conv_cnl _wca),
&nmpts_weca_fl oor(nmax_n_wcas, max_n_mnfllvl _|oc),
& cell _no_floor(mx_n_wecas,max_n_mnfllvl _|loc,7),
&wca_subarea_fl oor (max_n_wcas, max_n_minfllvl _| oc),
&no_of _subareas_fl oor (max_n_wcas), i dcul v1,
& n_consec_days_bel strtstg,
&no_days_bel ow fl oor (max_n_wcas, max_n_mnfllvl _|oc),
& otal _outflow fromroten,outflow fromroten to west,
&outflow fromroten_to wca, frac_sem cyp,iroten_canal _no,
&capc_new punp_to_west _frmroten, dischg to _s8 frm sta34,
&di schg to s7 frmsta34,outflow fromroten_to_sentyp,
& nflow to sta6é frmunitl, outfl ow fromsta6, node_roten2,
&outflow fromsta6 to weca,outflow fromsta6 to _sentyp



&outflow fromroten_ thru_s8,runoff_thru s150,total _outf from holy,
& opt _to_deiver _bel targ

& max_ncnl s, max_nostr_cnl, max_n_res_rec_str_flw),

& res_inf_struc_indx

& max_ncnl s, max_nostr_cnl,max_n_res _rec_str_flw),

& es_struc_infl ow name(nmax_ncnl s, max_nostr_cnl),s12 flow targ,
&s333 flow targ,frac_reg flw nesrs s333,frac_reg _flw nesrs_s355,
&nodnwe3a, i nwewea3a, rl ok_flow to_enp,rlok flow to_enp_s150,

&l ok _flow to_enp_s354, no_of days_wk_wcadel (max_n_wcas, 2),

& rac_wcaws_del (max_n_wcas, 2),

& days_of wk_wcadel _i ndx(nax_n_wcas, 7, 2),

& rac_del _frmwca(nmax_n_wcas)

real inflowto sta6 frmunitl
character res_struc_infl ow _nanme*6



et.inc

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

OO0O0000000000000 0

CVS Keywor ds

$Aut hor: rnovoa $

$ld: et.inc,v 1.5 2003/07/03 20:08: 00 rnovoa Exp $

$Source: /vol/ hsnR/cvsroot/ nodel s/ WMRK/ src/et.inc,v $
$Nanme: rel-5-5 %

OO0OO00O0O0O0O0O0O0

conmon / ET/ ETK(max_n_l u_type, 366), KMAX(max_n_| u_type),
&OWPOND( mex_n_Il u_t ype) , MOREFET(12) , LOKMORN( 12) , POTET( mex_ncel | s),
&pet _wei ght (max_ncel | s, 20) , DRYETVQOL, LI TETVCOL, OPNETVQL,
&et cal _adj _fact(max_n_lu_type, 12),
&owpond2( max_ncel | s)
REAL MOREFET, LOKMORN, KMAX, LI TETVOL
(O



DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S"* W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

$Aut hor: wwilcox $

$ld: etconp.F,v 1.11 2005/ 06/ 10 13:29:04 wwi | cox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WWMRK/ src/etconp. F,v $
$Nane: rel-5-5 %

THI' S SUBROUTI NE CALCULATES EVAPOTRANSPI RATI ON FROM THE
SATURATED ZONE FOR EACH GRI D CELL

VARI ABLE LI ST ; EVAPOTRANSPI RATI ON CALCULATI ON

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C CVS Keywords
C

C

C

C

C

C

C

C

C

C

C D SD LI NEAR REDUCTI ON TERMS FOR ET BASED ON WATER TABLE POCS.
C DRz VALUE OF GAD BELOW WHI CH NO ET OCCURS

C ET FI NAL VALUE RETURNED BY SUBROUTI NE (FT)

cC oW DI STANCE FROM LAND SURFACE TO WATER TABLE

C SRz THI CKNESS OF SHALLOW ROOT ZONE

C (NO ET REDUCTI ON WHEN GWD < OR = SRZ )

C
C

G --5---=0--=-5-c2-0-=--5---=0---=5--c20-c=-5-=--0----5---=0---=5----0-2

SUBROUTI NE etconp (ietopt, et, node, ityp, jday, depth_of _deficit,
& stage res, et _outside res, iresnum no_in_cell,
& sfactor_small _res, ells _in res,iet_accnt)

| NCLUDE ' wrm par . i nc'

| NCLUDE ' abc.inc'

| NCLUDE ' agdat a. i nc'

| NCLUDE ' et.inc'

| NCLUDE ' stat.inc'

I NCLUDE ' stas.inc'

I NCLUDE 'trig_l ec_et_paraminc'
I NCLUDE 'l ec_et.inc'

| NCLUDE ' cl.inc'

| NCLUDE ' c2.inc'



I NCLUDE ' resadj.inc'

DI MENSION el ls_in_res(max_ncell s, max_n_res_in_cell),
& stage_res(max_ncells, max_n_res_in_cell)

REAL k, kc
O o o TR s M - S o I
THE VALUE OF KMAX REPRESENTS THAT OF AN OPEN WATER SURFACE. ALL LAND
USES ARE ASSUMED TO BE OPEN WATER WHEN THE PONDI NG DEPTH | S GREATER

THAN DMAX( ARBI TRARY) . AS PONDI NG GETS GREATER TH S COULD MEAN THAT THE
PAN COEFFI Cl ENT GRONS OR DECREASES.

O000

IF (ietopt .ge. 0) THEN
K = ETK(I TYP , JDAY)

IF ( (1BSN(NODE).GE. 7 . AND. | BSN(NCDE). LE. 10 . AND.
& land_use_type(LUTYP(NODE)). NE.' WETLAND ) . OR | BSN( NODE)
& .EQ 40 .OR IBSN(NODE) .EQ 42 .OR (LUTYP(NODE).GE. 8
& .AND. LUTYP(NCDE) .LE. 9)) THEN
FAC = ADJCFF( MONTH)
ELSE
FAC = 1.0
ENDI F
print *, 1 BSN( NODE), FAC, NODE, LUTYP(NCDE),'  CVCVCCV:

OO0

IF (ITYP.EQ 7) THEN

KC = K* FAC * et_cal _adj_fact (I TYP, MONTH)
ELSEI F(I TYP . EQ 8) THEN

KC = K* FAC * et _cal _adj_fact (I TYP, MONTH)
ELSEI F(I TYP . EQ 9) THEN

KC = K* FAC * et_cal _adj_fact (I TYP, MONTH)
ELSE

KC = K * et_cal _adj _fact (I TYP, MONTH)
ENDI F

GAD = ELLS(NODE) - (H(NODE) + POND(NCDE))
et _cnl =kmax( | utyp(node) ) *potet (i etzon(node))/12.0

IF (GAD . GT. 0.0) THEN

LAND IS NOT FLOODED

ONONOIENQ!

IF (GAD .GE. DRZ(1TYP)) THEN
ET = 0.0
ELSEIF (GAD . GT. SRZ(ITYP)) THEN
ET = KC*POTET(i et zon(node) )/ 12. *( DRZ(| TYP) - GAD) / ( DRZ( | TYP)

& - SRZ(ITYP))
ELSE
ET = KC*POTET(i et zon(node) )/ 12.
ENDI F

if (use_lec_et.ne.0 .and. iet_accnt .eq. 1) then
et _sat(node) = ET * (1.0-carfact(node)-sfactor_small _res)
& + et _sat (node)
et _pondi ng(node) = et _cnl * carfact(node)
& + et _pondi ng( node)



C

endi f

ELSE

C LAND | S FLOODED

C

$
$

SWD = POND( NODE)
IF (SWD . GT. OAPOND2(node)) THEN
ET = KMAX(I utyp(node))*POTET(i et zon(node))/ 12.
ELSE
ET = (SWD ONPOND2( node) * ( KMAX( | ut yp(node) ) - KC)
+KC) * POTET(i et zon(node))/12.
ENDI F

ET outside res = ET
DO ir = 1, noresincell (node)
ia = ires_index_in_cell(node,ir)
IF ((sfactor(ia) .GE. sfactmin .OR ires_snall_sim
(ia) .eq. "NO') .and. sfactor(ia).lt. 1.0) THEN
depth_of deficitl = abs(depth_of _deficit)
depth_water_in_res = amaxl(stage res(node,no_in _cell)
-el Il s(node), 0. 0)
| F (depth_water_in_res .GI. OAPOND2(node)) THEN
ET_in_res = KMAX(I utyp(node))*POTET(i etzon(node))/12.
ELSE
ET in_res = (depth_water _in_res/ ONPOND2( node)
*( KMAX( | utyp(node))-KC +KC) * POTET(ietzon(node))/ 12.
ENDI F
IF (depth_of _deficit .GE. DRZ(ITYP)) THEN
ET outside res = 0.0
ELSEI F (depth_of _deficit .GI. SRZ(ITYP)) THEN
ET outside res = KC*POTET(i etzon(node))/12.*(DRZ(ITYP)
- depth_of _deficit) / (DRZ(I1TYP) - SRZ(ITYP))
ELSE
depth_water_o_res = depth_of deficitl
ET outside res = (depth_water_o_res/ ONPOND2( hode)
*( KMAX( | utyp(node))-KC +KC) * POTET(i etzon(node))
/12.
ENDI F
ET = ET _outside_res * (1.0-sfactor(ia))
+ ET_in_res * sfactor(ia)
endi f
enddo

if (use_lec_et.ne.0 .and. iet_accnt .eq. 1) then
etwpondi ng = ET
etsatur = 0.0
i f(etwponding. gt. pond(node))then
etsatur = etwpondi ng - pond(node)
et wpondi ng = pond( node)
endi f
et _pondi ng(node) = etwpondi ng*(1.0-sfactor_small _res
-carfact(node)) + et _cnl*carfact(node) + et pondi ng(node)
et _sat(node) = etsatur*(1.0-sfactor_small _res
-carfact (node)) + et_sat(node)
endi f

ENDI F
ELSE



K = ETK(I TYP , JDAY)
KC = K*et _cal _adj _fact (I TYP, MONTH)
depth_water_in_res = amax1(stage_res(node,no_in_cell)
$ - ells_in_res(node,no_in_cell),0.0)
I F (depth_water _in_ res .GI. 0.0) THEN
| F (depth_water_in_res .GI. OAPOND2(node)) THEN
ET _in_res = KMAX(I utyp(node))*POTET(i et zon(node))/ 12.

ELSE
ET_in_res = (depth_water_in_res/ ONPOND2( node)
$ *(KMAX( |1 utyp(node))-KC) +KC) * POTET(ietzon(node))/12.
ENDI F

if (use lec_et.ne.0 .and. iet_accnt .eq. 1) then
et _ponding_ res = ET_in_res
i f(et_ponding_res.gt.depth_water_in_res) then
et _sat(node) = (et _ponding res - depth_water _in_res)

$ *sfactor(iresnum + et_sat(node)
et _pondi ng(node) = depth_water_in_res
$ *sfactor(iresnunm) + et_pondi ng(node)
el se
et _pondi ng(node) = et _ponding res
$ *sfactor(iresnum + et_pondi ng(node)
endi f
et _pond_sep_res(node) = et_pondi ng(node)
endi f
ELSE

G = ells_in_res(node,no_in_cell)-stage res(node,no_in_cell)
IF (GAD . GE. DRZ(ITYP)) THEN

ET inres = 0.0
ELSEIF (GAD . GT. SRZ(ITYP)) THEN

ET in_res = KC*POTET(i etzon(node))/12.*(DRZ(I TYP) - GAD)

& [ (DRZ(I1 TYP) - SRZ(ITYP))
ELSE
ET_in_res = KC*POTET(i etzon(node))/12.
ENDI F

if (use lec_et.ne.0 .and. iet_accnt .eq. 1) then
et _sat(node) = et_sat(node) + ET_in_res*sfactor(iresnun
endi f
ENDI F
ET = ET_in_res
ENDI F

RETURN
END



excadj fresstg. F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
I N FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
I'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: wwilcox $

$ld: excadjfresstg.F,v 1.7 2005/06/10 13:29:04 wilcox Exp $
$Source: /vol/ hsnR/ cvsroot/ nodel s/ WWMRK/ src/ excadjfresstg.F, v $
$Nane: rel-5-5 %

O00000000000000000000000OO0

C This subroutine cal cul ates depth of excess water used to adjust
C estimate of reservoir stage for reservoirs whose actua
c area is different fromgrid cell(s) reservoir passes
¢ through and not treated as separate entity fromgrid cell(s)
(0
¢--5----0----5----0----5----0----5----0----5----0----5----0----5----0-2

SUBROUTI NE excadj fresstg (sunrain, rain, dpthgw for_rain,

& total afact)

I NCLUDE ' wrm par . i nc'

I NCLUDE ' abc. i nc'

| NCLUDE ' resadj.inc'

| NCLUDE ' stat.inc'

I NCLUDE ' stas.inc'

DI MENSI ON dpt hgw for_rai n(nax_ncel I s), rain(max_ncells),
& sunrai n(max_ncel ls), total _afact(max_ncells)

C--5-=--0----5-=--0--=-5--=0--=-5---20-=--5---20-=--5--=-0----5----0-2

C calculate depth of excess water to be used to adjust

C estimate of reservoir stage for reservoirs whose actua

c area is different fromgrid cell(s) reservoir passes

¢ through and not treated as separate entity fromgrid cell(s).

DO node=1, i sun{ maxy)
head=h( node) +pond( node)
DO i r=1, noresincel | (node)
ia = ires_index_in_cell(node,ir)
| F (sfactor(ia) .GI. sfactmin .OR ires_snmall_sim
& (ia) .EQ '"NO') THEN
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| F (head.le.ells(node)) THEN

afact=1.0

ELSE

af act =t ot al _af act (node)

END | F
| F (head. gt.ells(node)) THEN

adj ust_for_ovl f=sum chg_dpth_ovl _flw(node)
| F (sfactor(ia).le.1.0) THEN
sgn=1
ELSE
sgn=-1
END | F
terml_for_adjust_area=(sunet _outside_res(node)
+seep_| oss_res(node) - sunrai n(node)/12.0
-sum chg _depth_| evee_spg(node))
*((1.0-afact)/afact)
tern2_for_adjust_area=(outf _fc frmres to _cell (node)+
outf_seep_loc_to_res_cell (node)+
daily _outf fc _frmres_to_cell (node)+adjust_for_ovlf)/
af act
I F (sgn*ternml_for_adjust _area.gt.tern2 _for_adjust_area)
THEN
dai | y_excess_for_adj =(amax1(rai n(node)/ 12. -
dpt hgw_for _rai n(node), 0.0)-daily_seep_l oss_res(node) -
dai |l y_et (node) +chg_dept h_| evee_spg(node))
*((1.0-afact)/afact)
+daily outf fc _frmres_to _cell(node)/afact+
dai | y_chg_dpt h_ovl _vol (node) / af act
| F (head. gt.ells(node)) THEN
dai |l y_excess_adj ust (node) =dai | y_excess_for _adj +
daiIy_excess_adjust(node)
if( resnane(ia).eq.' ENPBUF' ) print *,
da|ly excess_for_adj, daily_excess_adj ust (node)
DEA ' ,rain(node)/12., dpt hgw for_rai n(node)
da|Iy seep_| oss res(node) dai |l y_ET(node)
,daily outf fc frmres to _cell (node)
END IF
| F (sgn*dail y_excess_adj ust (node).|t.sgn*0.0001) THEN
dai | y_excess_adj ust (node) =0. 0
END | F
ELSE
dai | y_excess_adj ust (node) =0.0
END | F
if (resnane(ia).eq."' ENPBUF )
print *, HEAD, terml_for_adjust_area
,tern2_for_adjust_area, daily_excess_adj ust (node)
. DAl LY EXCESS ADJUST'

ELSE

dai | y_excess_adj ust (node) =0. 0

END | F
ENDI F
END DO

END DO
RETURN
END
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n_go.inc

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LIM TED TO SOFTWARE AND DATA,

RECElI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST IS PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPGCSE
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YOQU BY THE DI STRICT I N TERM5S OF CORRECTNESS, ACCURACY,
RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS AND PERFORVMANCE OF ANY | NFORMVATI ON OBTAI NED FROM THE DI STRI CT
'S ENTI RELY ASSUMED BY THE RECI Pl ENT.

CVS Keywor ds

$Aut hor: rnovoa $

$ld: fin_go.inc,v 1.3 2003/07/03 20: 08: 00 rnovoa Exp $

$Source: /vol/hsn2/cvsroot/ model s/ WWRK/ src/fin_go.inc,v $
$Name: rel-5-5 %

COMMON bl ock for actual gate openings
COMMON /fin_go/ go_s8,go _s7,90_s8new, go_s7new
&, go0_s354,go_s351, go_s352



—h

i nal _output.F

DI SCLAI MER:

ANY | NFORMATI ON, | NCLUDI NG BUT NOT LI M TED TO SOFTWARE AND DATA,

RECEI VED FROM THE SOUTH FLORI DA WATER MANAGEMENT DI STRI CT ("Dl STRI CT")
IN FULFI LLMENT OF A PUBLI C RECORDS REQUEST | S PROVI DED "AS | S" W THOUT
WARRANTY OF ANY KIND, AND THE DI STRI CT EXPRESSLY DI SCLAI M5 ALL EXPRESS
AND | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LI M TED TO THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
THE DI STRI CT DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATI ONS
REGARDI NG THE USE, OR THE RESULTS OF THE USE, OF THE | NFORMATI ON

PROVI DED TO YQU BY THE DI STRICT I N TERM5 OF CORRECTNESS, ACCURACY,

RELI ABI LI TY, TI MELI NESS OR OTHERW SE. THE ENTIRE RI SK AS TO THE
RESULTS