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NPDES Dischargers Registrered in Dale Hollow Lake Watershed

RECEIVING NPDES DESIGN COUNTY/
NAME STREAM PERMIT # | FLOW (MGD) FACILITY TYPE STATE
Wastewater Treatment
Jamestown STP East Fork Obey River TN0062634 0.63 Plant (WWTP) Fentress, TN
Estate of Bruno East Fork Obey River, Bituminous Coal &
Gernt, Inc Lints Cove TN0062928 N/A Lignite Surface Mining Fentress, TN
Tennessee Mining, East Fork Obey, Gwinn Coal and Lignite Surface
Inc Cove TNO0071897 N/A Mining Fentrass, TN
Willow Grove
Recreation Area Dale Hollow Lake TN0021369 0.0015 Sewage System Clay, TN
Lilly Dale
Recreation Area Dale Hollow Lake TN0021393 0.001 Sewage System Clay, TN
Cedar Hill Resort
STP Dale Hollow Lake TNO0058033 N/A Sewage System Clay, TN
Salvation Army
Camp Paradise Dale Hollow Lake TN0074314 N/A N/A Clay, TN
Obey RV Recreation
Area Dale Hollow Lake TN0021377 0.0015 N/A Pickett, TN
Star point Resort
STP Dale Hollow Lake TN0026085 0.015 Sewage System Pickett, TN
Unnamed Tributary
Town Creek, Wolf
Byrdstown STP River TN0062626 0.25 WWTP Pickett, TN
Mountain View
Farm Dale Hollow Lake TNA000029 N/A N/A Pickett, TN
Clear Fork, Spring
Albany STP Creek KY0024295 0.45 WWTP Clinton, KY
KY DOP Park, Dale
Hollow State Sulphur Creek KY0049344 0.08 Sewage System Clinton, KY
Trooper Island Inc Dale Hollow Lake KY0083518 0.01 N/A Clinton, KY
Sulphur Creek Williams Creek/ Dale
Resort Inc Hollow Lake KY0088633 0.017 Museum & Art Gallery Cumberland, KY
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wx Task 1.1: Block Data *k
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BLOCK DATA COMMON_DATA

C PARAMETER (NCP=21) 15/14/97 FTIN
PARAMETER (NCP=24) 15/14/97 FTN
INTEGER ~ SNP
REAL NONZERO 15/14/97 FIN
CHARACTER  CUNIT*6, CNAME2*17,  HNAME*24

C DIMENSION CUNIT(NCP), CNAMEZ(NCP), HNAME(4) 14/16/97 FIN
DIMENSION CUNIT(NCP), CNAMEZ(NCP), HNAME(7) 14/16/97 FIN

COMMON /NAMESC/ HNAME, CNAMEZ2, CUNIT
COMMON /SNPUC/  SNP
COMMON /NONZC/ NONZERO 15/14/97 FTN
DATA HNAME /' Horizontal velocity [U]',
" Vertical_velocity [W]'.
Temperature [T2]",
'Limiting timestep [NDLT]',

' Density minus 900 [RHO]', 14/16/97 FTN
‘Vert eddy viscosity [AZ]', 14/16/97 FTIN
'Vert eddy diffusiv. [DZ]'/ 14/16/97 FTN
DATA CNAMEZ /' Tracer', ' Suspended_solids’.
' Coliform', ' Dissolved_solids',
. ' Labile DOM', '  Refractory_DOM',
C . ! Algae', ' Detritus", 15/13/97 FIN
' Silica', ' Detritus’, 15/13/97 FIN
' Phosphorus"', ' Ammonium’,
' Nitrate-nitrite', ' Dissolved oxygen',
' Sediment', ' Inorganic_carbon',
' Alkalinity', ' pH",
. ' Carbon_dioxide', ' Bicarbonate',
C . ' Carbonate', ' Iron', 11/22/00 FTN
. ! Age of water', ' Iron', 14/18/01 FTN
C . ' CBOD'/ 15/13/97 FIN
' cBoD', Diatoms', 15/13/97 FIN
! Greens', ' Cyanobacteria'/ 15/13/97 FIN
C 15/13/97 FIN
C DATA CUNIT /8*'g/m*3', 3*'mg/m*3', 4*'g/m*3', ' ', 15/13/97 FIN
C 3x'g/m*3',  ‘mg/m*3', ‘'g/m*3'/ 15/13/97 FTN
C DATA CUNIT /2*'g/m*3', ‘'/100mL', 12%'g/m*3', 'su', 8*'g/m*3'/ 11/19/00 FIN
DATA CUNIT /2%'g/m*3', '/100mL', 12*'g/m*3', 'su', 2*'g/m*3', !4/18/01 FTN
& "days', 5%'g/m*3'/ 14/18/01 FIN
DATA SNP  /20/
DATA NONZERO /1.0E-20/ 15/14/97 FIN
END
fad Task 1.2: Variable Declarations wx
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PROGRAM  CE_QUAL_W2
INCLUDE  'wZ.inc’

**kx% Type declaration

REAL MINDLT
REAL LAT, LONG
REAL  JDAY,  JDMIN
REAL  JDAYTS !FORTRAN
REAL NH3TL, NH3T2,  NO3T1, NO3T2, NO3KL, NO3K2, NH3KI,
NH3K2, LABDK, LRFDK, NH3DK, NO3DK, NH3D,  NO3D,
. NH3RM, NO3RM,  NH3REL, KBOD
REAL NXTVD, NXTMSN, NXTMTS, NXTMPR, NXTMCP, NXTMVP, NXTMRS,

B-1
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. NXTMSC, NXTMSP 11/30/95 FTN
C . NXTMSC 11/30/95 FTN

REAL ICETH, ICESW,  ICETHU, ICETH1, ICETH2, ICEMIN, ICET2,

. ICETHI, ICE_TOL

INTEGER CON, BTH, RSI, RSO, TSR, PRF, VPL,

. CpL, VPR, SNP, ERR, WRN

INTEGER SPR

INTEGER TSRDP, SNPDP,  VPLDP, CPLDP, PRFDP, RSODP, WSCOP,

. DLTDP, SCRDP,  SPRDP

INTEGER UHS, DHS, Us, DS, CUs

INTEGER CN, TRCN, DTCN,  PRCN,  UHCN,  DHCN

INTEGER FREQUK, YEAR, GDAY,  SKTI

LOGICAL SNAPSHOT, PROFILE, TIME_SERIES,
VECTOR, CONTOUR, RESTART_IN,
RESTART_OUT, SPREADSHEET .

C 110/6/98 FTN
C Insert 1ines for AGPM output (from source code sent by G. Hauser) !10/6/98 FTN

LOGICAL AGPM 110/6/98 FTN

CHARACTER*3 APLC 110/6/98 FTN

CHARACTER*72 AGPMFN 110/6/98 FTN

REAL NXTMAP 110/6/98 FTN
C 110/6/98 FTN

LOGICAL TRIBUTARIES, DIST_TRIBS, WITHDRAWALS,

. EVAPORATION, PRECIPITATION

LOGICAL UP_FLOW, DN_FLOW, UP_HEAD,

. DN_HEAD, UH_INTERNAL, DH_INTERNAL,

. UH_EXTERNAL, DH_EXTERNAL, HEAD_BOUNDARY

LOGICAL ISQ_TEMP, VERT_TEMP, LONG_TEMP,

. IS0_CONC, VERT_CONC, LONG_CONC

LOGICAL ADD_LAYER, SUB_LAYER

LOGICAL LONG_FORM, SHORT_FORM

LOGICAL OPEN_FILES, OPEN_VPR, OPEN_LPR

LOGICAL FRESH_WATER, SALT_WATER, SUSP_SOLIDS,

. CONSTITUENTS, LIMITING_FACTOR

LOGICAL NO_WIND, NO_INFLOW, NO_OUTFLOW,

. NO_HEAT

LOGICAL WINTER, ICE_IN, ALLOW_ICE,

. ICE, ICE_CALC, DETAILED ICE,

. TERM_BY_TERM

LOGICAL INTERP INFLOW.  INTERP_OUTFLOW. INTERP MET,
INTERP_DTRIBS,  INTERP_TRIBS,  INTERP HEAD,

. INTERP_WITHDRWL, INTERPOLATE

LOGICAL VOLUME_BALANCE. MASS BALANCE

LOGICAL PLACE_QIN, PLACE QTR

LOGICAL WARNING OPEN,  VOLUME_WARNING

LOGICAL SEL_WITHDRAWAL. POINT SINK

LOGICAL END_RUN, BRANCH_FOUND,  UPWIND,

, SHIFT DEMAND,  LEAP YEAR, TRANSPORT,
OXYGEN DEMAND,  UPDATE_KINETICS. CALL_RATES,

. LIMITING DLT.  SCREEN_OUTPUT

CHARACTER*]  EXTI

CHARACTER*2  EXT2

CHARACTER*3 CPRC, HPRC, GDCH, EXT3, SCRC

CHARACTER*3 ACC.,  INACC. TRACC. DTACC, PRACC

CHARACTER*3 SNPC, ~ VPLC, TSRC, PRFC, CPLC. RSOC, RSIC,

‘ SPRC

CHARACTER*3 INFIC, OUTIC, TRIC, DTRIC. WDIC. HDIC, METIC

CHARACTER*3 CCC, ~ PQC, VBC, EVC, ICEC, PRC, LIMC,

DTRC.  QINC. QOUTC, WINDC, HEATC, SWC. SOC.

. MBC, PQTC
CHARACTER*3  PRSTYL, TSSTYL, CPSTYL, VPSTYL 11/31/95 FIN
CHARACTER*3  DNPRN 13/27/98 FIN

CHARACTER*4  LFAC
CHARACTER*5 FORM,  WTYPE
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CHARACTER*6  CUNIT
CHARACTER*6  DATE_STRNG

CHARACTER*7  BLANK,  CONV,
CHARACTER*8 SLTR,  SINK,

CHARACTER*8 CTIME
CHARACTER*8 CNAME3
CHARACTER*9  MONTH
CHARACTER*9  CONVL, BLANKL
CHARACTER*12 RSOFN
CHARACTER*12 CDATE
CHARACTER*17 CNAME1, CNAME2
CHARACTER*24 HNAME
CHARACTER*72 TITLE
CHARACTER*72 RSIFN, VPRFN, TSRFN,
QINFN, TINFN, CINFN,
CTRFN, QDTFN, TDTFN,
EUHFN,  TUHFN, CUHFN,
LPRFN, BTHFN

.CHARACTER*72 SPRFN

LFPR

DOUBLE PRECISION VOLSBR, VOLTBR, VOLEV,

'DOUBLE

DOUBLE

'DOUBLE

DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE

VOLWD,
PRECISION CMBRS,
PRECISION BHRHO,

v,
PRECISION Z,
PRECISION BTAT,
PRECISION TADL,
PRECISION ADIL,
PRECISION DX1,
PRECISION TIL,

Dimension statements

DIMENSION ADMX(KMP, IMP)

SW(KMP, IMP)
DX(KMP, IMP)
HPG(KMP, IMP),

"DIMENSION T1(KMP, IMP)

DIMENSION B(KMP,IMP),

BHR(KMP, IMP),

.DIMENSION CONV(KMP, 17)

DIMENSION CONVI(KMP,17)
DIMENSION NDLT(KMP, IMP)

DIMENSION HKT1(IMP)

BHKT1(IMP),
DLX(IMP)

'DIMENSION DLXTOT(NBP)

DIMENSION KB(IMP),
DIMENSION KTI(IMP)
DIMENSION BHRHO(IMP),

F(IMP),
Z(IMP),

'DIMENSION EV(IMP),

DIMENSION Q(IMP).,
DIMENSION ICETH(IMP)
DIMENSION SOD(IMP)
DIMENSION AZMXKT(IMP)
DIMENSION ELWS(IMP),
DIMENSION H(KMP),

AZMAX (KMP)

"DIMENSION QWD(NWP),

JBWD(NWP)

"DIMENSION QTR(NTP),

QTRFN(NTP),

PRFFN, VPLFN, CPLFN,
QOTFN, QWDFN, QTRFN,
CDTFN, PREFN, TPRFN,
EDHFN, TDHFN, CDHFN,
VOLPR, VOLTR,
VOLUH, VOLDH, VOLIN, VOLOUT,
CMBRT
GMA, BTA, A, C.
F
SZ, IMIN
GMAT, AT, CT, DT,
TADV,  CADL, CADV
AD2L,  AD3L, AD1V, AD2v,
DXx2, DX3, ALFA
TaL, T3k, CIL, caL.
U(KMP,IMP),  SU(KMP, IMP)

AZ(KMP, IMP),
DM(KMP, IMP),
SB(KMP, IMP),
T2(KMP, IMP),
BB(KMP, IMP)

HSEG(KMP, TMP)

HKTZ2(IMP),
BHKTZ(IMP)
DLXR(IMP)

KBMIN(CIMP)
SKTI(IMP)
A(IMP),
V(IMP),
SZ(IMP)
QDT(IMP),
QC(IMP),
ICE(IMP)
SODS(IMP)
IPRF(IMP),
ISPR(IMP)
AVH(KMP)

TWD(NWP),

TTR(NTP),
TTREN(NTP)

SLICE, SLHEAT

ADMZ (KMP, IMP),
RHO(KMP, IMP) ,
ST(KMP, IMP)
TSS(KMP, IMP),
BR(KMP, IMP)

METFN,
TTRFN,
CPRFN,
SNPEN,

VOLDT,
DLVOL

VT
AD3V

C3L

W(KMP, IMP),
DZ(KMP,IMP),
P(KMP,IMP),
DZQ(KMP, IMP)
QSS(KMP, IMP)
BH(KMP, IMP)

AVHKT(IMP) ., BKT(IMP),
., BHRKTI(IMP),  BHRKT2(IMP),
C(IMP), D(IMP),
BTA(IMP), GMACIMP),
QPR(IMP)
QSSUM(IMP)
ICESW(IMP)
RN(IMP), PHIO(IMP)
EL(KMP), TVP(KMP),
IWD(NWP), KWD (NWP)
JBTR(NTP), ITR(NTP)
. CTREN(NTP), KTTR(NTP),

19/24/97 FIN

'FORTRAN

19/24/97 FIN

FORTRAN

12/11/95 FIN
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. KBTR(NTP)

DIMENSION C2I(NCP), AVCOUT(NCP),  CPRC(NCP), CNAME1(NCP)
CNAMEZ(NCP), ~ CUNIT(NCP),  ACC(NCP), CN(NCP),
INCN(NCP), TRCN(NCP) . DTCN(NCP), PRCN(NCP)
UHCN(NCP), DHCN(NCP), INACCNCP), TRACC(NCP),

. DTACC(NCP) . PRACC(NCP)

DIMENSION CNAME3(NCP)

DIMENSION DTRC(NBP), SWC(NBP)

DIMENSION QSUM(NBP), NOUT (NBP)

DIMENSION KTQIN(NBP), KBQIN(NBP)

DIMENSION ELUH(NBP), ELDH(NBP) . JBUH(NBP), JBDH(NBP)

DIMENSION US(NBP), CUS(NBP), DS(NBP), UHS(NBP),

. DHS(NBP)

DIMENSION QIN(NBP), PR(NBP), QPRBR(NBP), QDTR(NBP)

. EVBR(NBP)

DIMENSION TINCNBP), TPR(NBP) , TDTR(NBP)

DIMENSION VOLEV(NBP), VOLPR(NBP), ~ VOLTR(NBP). VOLDT(NBP)
VOLUH(NBP), VOLDH(NBP), ~ VOLIN(NBP), VOLOUT(NBP),

. VOLWD(NBP), VOLSBR(NBP), VOLTBR(NBP),  DLVOL(NBP)

DIMENSION QINFN(NBP), TINFNCNBP),  CINFN(NBP), QDTFN(NBP) .
TDTFN(NBP)., CDTFN(NBP),  PREFN(NBP), TPRFN(NBP)
CPRFN(NBP), EUHFN(NBP),  TUHFN(NBP), CUHFN(NBP)

. EDHFN(NBP), TDHFN(NBP),  CDHFN(NBP), QOTFN(NBP)

DIMENSION UP_FLOW(NBP), DN_FLOW(NBP), UP_HEAD(NBP)

DN_HEAD(NBP),
UH_INTERNAL(NBP),
NSTR(NBP).
QSTR(NSP, NBP)
SINK(NSP,NBP)
CIN(NCP,NBP),
CTR(NCP,NTP),
CUH(KMC,NCP,NBP),
CMBRS(NCP,NBP),
AGR(KMC, IMC),
AER(KMC, IMC) .
AGR(KMC. IMC.NAP),
AER(KMC, IMC, NAP),
A3(KMC, IMC),
ORGD(KMC, IMC)
NO3D(KMC, IMC),
NH3RM(KMC, IMC),
NH3RM(KMC., IMC)
AGRMF (KMC, IMC)
AGRMF (KMC, IMC, NAP),
LFAC(KMC, IMC),
LFAC(KMC, IMC,NAP),

"DIMENSION
DIMENSION

DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION

"DIMENSTON

DIMENSTON

ASETL(NAP),

R0 0 RO o o

ABIOC(NAP)
COLTERM(3, KMP)
QUH1(KMP_ NBP)
QDH2(KMP, NBP),
TSSUHL (KMP , NBP) ,
TSSDH2(KMP, NBP) ,
QOUT(KMP . NBP),
FETCHU(IMP NBP) ,
1S0_CONC(NCP).
CISTKMC, TMC,NCP),
CVP(KMC, NCP)
SFIL(IMP),
SFAL(IMP.2),

DIMENSION
DIMENSION

DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION

AHSP(NAP),

UH_EXTERNAL (NBP)
DH_INTERNAL (NBP) .,
KBSW(NSP,NBP)
ESTR(NSP,NBP),

CDTR(NCP,NBP),
CWD(NCP, NWP)
CDH(KMC,NCP, NBP)
CMBRT(NCP,NBP)
ARR(KMC, IMC),
AL(KMC, IMC),
ARR(KMC, IMC, NAP),
AL(KMC, IMC),
DETD(KMC, IMC),
S02D(KMC, IMC),
CBODD(KMC, IMC),
NO3RM(KMC, IMC)
NO3RM(KMC, IMC),
SETIN(KMC, IMC) .
SETINCKMC, IMC),
LFPR(KMC, IMC)

LFPR(KMC, IMC, NAP)

AGTL(NAP), AGT2(NAP), AGT3(NAP), AGTA(NAP),
AGK1(NAP), AGK2(NAP), AGK3(NAP), AGK4(NAP),
AGROW(NAP), AMORT(NAP), AEXCR(NAP), ARESP(NAP),
AHSN(NAP), AHSSI(NAP),
ASATUR(NAP), ABIOP(NAP), ABION(NAP), ABIOSI(NAP),

QUH2(KMP , NBP)
TUH(KMP. NBP) .
TSSUH2(KMP, NBP),
AKBR(KMP ,NBP) .
KOUT(KMP, NBP),
FETCHD(IMP,NBP)
VERT_CONC(NCP),
CSSBCKMC, IMC, NCP)

SF2L(IMP.2),
SF5L(IMP,2),

DH_EXTERNAL (NBP),
DIST_TRIBS(NBP)

WSTR(NSP, NBP)

CPR(NCP,NBP)

AMR(KMC, IMC) .
AZ(KMC, IMC).
AMR(KMC, IMC,NAP) .
A2(KMC, IMC)
SEDD(KMC, IMC),
NH3D(KMC, IMC).,
OMRM(KMC, IMC),
AGRMR(KMC, IMC) .

AGRMR(KMC, IMC, NAP),

SETOUT(KMC, IMC).
SETOUT(KMC, IMC).,

QDH1(KMP,NBP),
TDH(KMP ,NBP),
TSSDH1(KMP,NBP),
QINF (KMP,NBP)
QTRF(KMP,NTP)

LONG_CONC(NCP)

SF3L(IMP,2)
SFEL(IMP,2),

B-4

19/24/97

15/14/97
15/14/97
15/14/97
15/14/97

156/13/97
16/13/97
16/13/97
15/13/97
15/14/97
15/14/97
15/13/97
156/13/97
15/13/97
15/13/97
15/13/97
15/13/97
14/14/95

FTN

FTN
FTN
FTN
FTN

FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
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SF7L(IMP.2).
SF10L(IMP.2),
SF13L(IMP.2)

"DIMENSTON SFIV(KMP).

SFAV(KMP, 2),
SF7V(KMP, 2).
SF10V(KMP, 2)

.DIMENSION DX1(KMP, IMP)

ADIL(KMP, IMP),
ADIV(KMP, IMP),
TADL(KMP, IMP)

"DIMENSION CT(KMP, IMP).

DIMENSION VT(KMP).,

SF8L(IMP,2).
SF11L(IMP,2),

SF2V(KMP, 2).,
SF5V(KMP,2),
SF8V(KMP.2),

DX2(KMP, IMP),
AD2L (KMP, IMP),
AD2V(KMP, IMP),
TADV(KMP, IMP)
AT(KMP, IMP),
DT(KMP)

SFOL(IMP.2).
SF12L(IMP.2),

SF3V(KMP,2).
SFOV(KMP,2).,
SFOV(KMP.2),

DX3(KMP, IMP),
AD3L (KMP, IMP)
AD3V(KMP, IMP)

BTAT (KMP, IMP)
GMAT (KMP)

DIMENSION
DIMENSION

"DIMENSION
"DIMENSION

"DIMENSTION

DIMENSION
DIMENSION

"DIMENSION

CADL(KMC. IMC.NCP),
CSSUH1 (KMP,NCP,NBP)
CSSDH1 (KMP,NCP,NBP),
SNPD(NDP), VPLD(NDP),
TSRD(NDP), DLTD(NDP)
SNPF(NDP), VPLF(NDP)
TSRF(NDP), DLTF(NDP),
WSC(NDP),  WFC(NDP),

IPR(17),  IPRLF(17)
IPR(17),  IPRLF(17).
HPRC(4)
HPRC(7)

SEL_WITHDRAWAL (NBP),
ALLOW_ICE(IMP)

Common declaration

COMMON /GLOBLC/ JB, JC,

DLT, KB,

"COMMON /GEOMHC/ EL,  H

COMMON /GEOMBC/ B, BKT.
COMMON /NAMESC/ HNAME, CNAMEZ,
COMMON /DENITC/ DNPRN

COMMON /SNPUC/  SNP

COMMON /TEMPC/ T1, T2
COMMON /ICEC/  ICE,  ICETH,

COMMON /HYDRC1/ U,
COMMON /HYDRC1/ U, W,
Z

W,

COMMON /HYDRC2/

COMMON /PRNTC1/ IPR,  IEPR,
COMMON /PRNTC2/ TITLE. CPRC,
COMMON /PRNTC3/ CUS, DS
COMMON /GRDLGC/ LONG_FORM,

OXYGEN_DEMAND

.COMMON /DNSPHC/ FRESH_WATER,

COMMON /GRTVDC/ CONSTITUENTS,
COMMON /INTERC/ INTERP_INFLOW,

INTERP_DTRIBS,
INTERP_WITHDRWL

"COMMON /TVDDSC/ NO_WIND,

NO_HEAT

.COMMON /TVDLC1/ PRECIPITATION,

DIST_TRIBS

"COMMON /TVDLC2/ UP_FLOW,

UH_EXTERNAL,

.COMMON /TVDLC3/ OPEN_FILES,

COMMON /TVDMTC/ TAIR,  TDEW,

SRO, LAT,

.COMMON /FWCOEF/ FW_AO, FW_AL,
COMMON /TVDFNC/ METFN, QWDFN,

QTRFN,  TTRFN,

CADV(KMC, IMC,NCP)
CSSUH2 (KMP,NCP ,NBP) ,
CSSDH2 (KMP, NCP,NBP)
PRFD(NDP), CPLD(NDP),
WSCD(NDP), SPRD(NDP)
PRFF(NDP), CPLF(NDP),
SCRF(NDP), SPRF(NDP)
DLTMAX(NDP)
IPRSF(11), TITLE(7)
IPRSF(11), TITLE(7).

POINT_SINK(NSP,NBP),

RSOD(NDP),
SCRD(NDP)
RSOF (NDP),

HNAME(4),
HNAME(7)

ICE_IN(NBP),

TRANSPORT (NCP)

I, ID, KT, ELKT,
KTI

HKT1,  HKT2

BH.  BHKT1, BHKT2, BHRKTI
CUNIT

ICE_CALC

AZ,”  RHO,  NDLT

AZ,  RHO,  NDLT, DZ
KEPR

HPRC,  CONV

SHORT FORM,  LIMITING_FACTOR,
SALT WATER,  SUSP_SOLIDS
CN, NAC

INTERP_OUTFLOW, INTERP_MET,

INTERP_TRIBS,

INTERP_HEAD,

NO_INFLOW, NO_OUTFLOW,
WITHDRAWALS, TRIBUTARIES,
DN_FLOW, UH_INTERNAL,

DH_INTERNAL,
TERM_BY_TERM
CLOUD, “PHI,  ET.
LONG

FI_A2

QOTFN, QINFN, TINFN,
CTRFN, QDTFN, TDTFN,

DH_EXTERNAL

CSHE,

CINFN,
CDTFN,

B-5

14/16/97 FIN
14/16/97 FIN
14/16/97 FIN
14/16/97 FIN

13/27/98 FIN

14/17/97 FIN
14/17/97 FIN

11/30/95 FTN
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"COMMON

COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
C COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

C COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

C COMMON
COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

PREFN, TPRFN,

EDHFN,  TDHFN,
/TvDQC/  QIN, QTR,

QOUT,  QuWD,
/TVDTC/ TIN, TTR,
/TVDCC1/ CIN, CTR.
/TVDCC2/ INCN,  TRCN,
/TVDCC3/ NACIN, NACTR,

/RTMLTC/ OMT1,  OMT2,
AGT1,  AGTZ,
NH3K1, NH3K2,
AGK3,  AGK4

/DKORGC/ DETD,  ORGD
/DKSEDC/ SEDD,  SO2D,
/DKNITC/ NH3D,  NO3D
/DKBODC/ CBODD

/GBLRTC/ OMRM, ~ NH3RM,
/GLBLCC/ PALT,  ALGDET,
/WACHUS/ WSC_MIN,WSC_MAX
/DKMLTC/ Al, A2,
/CLFRMC/ COLQ10, COLDK
/CLFRMC/ COLQ10. COLDK.,
/ORGDKC/ SEDDK, DETDK,
/SETLC1/ SETIN, SETOUT
/SETLC2/ SSETL, DSETL,
/PHYTGC/ AGR, ARR,

/PHYTC1/ AEXCR, AMORT,
AHSP
AHSP,  AHSSI

/PHYTC2/ BETA,  EXH20,
/PHYTC2/ BETA,  EXH20,
/PHYTC3/ ABIOP, ABION,
/PHOSPC/ PO4REL, BIOP,
/NITROC/ BION,  PARTN,
/SILICC/ SIREL, BIOSI
/OXYGNC/ 020RG. 02ALG,
/CARBNC/ CO2REL, BIOC
/IRONC/  FEREL
/CBODC/ KBOD,  TBOD.
/LFACC/ LFAC, LFPR
/SELWC/ NSTR,  QSTR,
Kout
/GDAYC1/ GDAY,  DAYM,
/GDAYC2/ MONTH

/SCRNC1/ JDAY,  DLTS,
IMIN,  KMIN,
ELTMID

/SCRNC2/ NWD, NTR
/SCRNC3/ ZMIN
/TVDSWC/ SEL_WITHDRAWAL,

*x%% Data statements

DATA

CNAMEL /'Tracer'
'Coliform",
"Labile DOM',
'Algae’,
'Silica’,
'Phosphorus ',
‘Nitrate-nitrite
'Sediment ',
‘Alkalinity’,

‘Carbon_dioxide",

CPRFN, EUHFN, TUHFN, CUHFN,
CDHFN

QDTR, PR, ELUH,  ELDH,
QSUM

TDTR,  TPR, TUH, TDH
CDTR,  CPR, CUH, CDH
DTCN,  PRCN,  UHCN,  DHCN
NACPR,  NACDT

NH3T1, NH3TZ, NO3T1, NO3TZ2,
AGT3. AGT4, OMK1,  OMK2,
NO3K1, NO3KZ, AGK1, AGKZ,
N

NO3RM, AGRMR, AGRMF

02LIM, WIND,  WSCDP, WSC
A3

COLKL, CSETL, COLTERM, CKSEG
LABDK, REFDK, LRFDK

ASETL, FESETL

AMR, AER

AGROW, ARESP, ASATUR, AHSN,
EXINOR, EXORG

EXINOR, EXORG, FREQUK, ALGLIT
ABIOSI, ABIOC

PARTP

NH3DK,  NH3REL, NO3DK

02NH3,  O2RESP

RBOD

ESTR,  WSTR,  KBSW,  NOUT.
JDAYG, LEAP_YEAR

ILOC,  KLOC,  MINDLT, JDMIN,
DLTAV, NIT, NV, YEAR,
POINT_SINK

'Suspended_solids"',
‘Dissolved solids',
'Refractory DOM',
'Detritus’,
'Detritus’,
'Ammonium',

'Dissolved_oxygen',

"Inorganic_carbon',

‘pH,

'Bicarbonate",

B-6

11/30/95 FIN

12/02/95 FIN
14/23/95 FTN

15/13/97 FIN
156/13/97 FIN
15/14/97 FIN
16/16/98 FTN
15/14/97 FIN

156/16/97 FIN

11/19/00 FTN

16/13/97 FIN
16/13/97 FIN
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C 'Carbonate’, "Iron",
'Age of water', 'Iron',
C 'CBOD"/
'CBOD", ‘Diatoms’,
. 'Greens ", 'Cyanobacteria’/
DATA CNAME3 /'TRACER', 'TSSMGL', 'COLFRM', 'TDSMGL', 'LABDOM',
& 'REFDOM', 'SILICA', 'DETRIT', 'PHOSPH', 'NH3NH4',
& "NO2NO3', 'DISSOX', 'SEDMNT', 'TICARB', 'ALKALI',
C & 'PHxxxx', 'C02xxx', 'HCO3xx', "CO3xxx', 'IRONxx",
& 'PHxxxx', 'CO2xxx', 'HCO3xx', 'AGExxx', 'IRONxx',
& 'CBODxx', 'DIATOM', 'GREENS', 'BLUEGR'/
DATA RHOA /1.25/, RHOI /1000.0/, RHOICE /916.0/,
. RK1 /2.12/, RL1  /333507.0/, RIMT  /0.0/
DATA G /9.8/, VTOL /1.0E3/, Cp /4186.0/,
AZDZFR /0.14/, AIMIN /1.4E-6/, DIMIN /1.4E-7/,
ICE_TOL /0.005/
C . DZMAX /1.0E3/, ICE_TOL /0.005/
DATA BLANK /' '/
DATA BLANK1 /* m '/
DATA CON /10/, BTH /11/, RSI /12/, VPR /13/, LPR /14/
DATA RSO /21/, TSR /22/, PRF /23/. VPL /24/, CPL /25/, WRN /26/,
. ERR /27/, SPR /28/
NB = NBP
** Task 1.3: Inputs
**%%% (Open control file
CALL TIMER (ISTART)
OPEN (CON, FILE=CONFN,STATUS="0LD")
*xx**% Read title cards
READ (CON,*)
READ (CON,1000) (TITLE(J),J=1,6)
**xk* Read time control cards
READ (CON,1010) TMSTRT, TMEND, YEAR
READ (CON,1020) NDT, DLTMIN
READ (CON,1030) (DLTD(J), J=1.NDT)
READ (CON,1030) (DLTMAX(J),J=1,NDT)
READ (CON,1030) (DLTF(J), J=1,NDT)
**xkk Read grid definition cards
READ (CON,1040) (US(JB), DS(JB), UHS(JB), DHS(JB),JB=1,NBP)
READ (CON,1030) LAT, LONG,  DATUM
*x%%% Read initial condition cards
READ (CON,1050) T2I, ICETHI, WTYPE
READ (CON,1060) VBC, MBC, PQc, PQTC, EVC, PRC
READ (CON,1060) INFIC, TRIC, DTRIC, HDIC, OUTIC, WDIC.
. METIC
READ (CON,1060) WINDC, QINC, QOUTC. HEATC
READ (CON,1070) ICEC, SLICE, SLHEAT, ALBEDO, HWI,  BETAIL,
GAMMAI, ICEMIN, ICET2
C
C Read DZMAX but set it back to Tom Cole's original value if it
C was left blank in the control file.
C

B-7

11/22/00 FTN
14/18/01 FIN
15/13/97 FIN
16/13/97 FIN
15/13/97 FIN
19/24/97 FIN
19/24/97 FIN
19/24/97 FIN
11/22/00 FTN
14/18/01 FTN
19/24/97 FTN

13/01/95 FTN
13/01/95 FTN

13/01/95 FIN
13/01/95 FIN
13/01/95 FTN
13/01/95 FTN
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C READ (CON,1080) SLTR,  THETA 13/01/95 FIN
READ (CON,1081) SLTR,  THETA, DZMAX 13/01/95 FTN

1081 FORMAT(//8X,A8,2F8.0) 13/01/95 FTN
IF (DZMAX.LT.1.0E-12) DZMAX = 1.0E3 13/01/95 FTN

C 11/30/95 FIN
C Read a min and max value for WSC for adjusting it later based 11/30/95 FTN
C on wind direction and the axis of Wachusett Reservoir. 11/30/95 FTN
C 11/30/95 FTN
C READ (CON,1090) NWSC 11/30/95 FIN
READ (CON,1091) NWSC, WSC_MIN, WSC_MAX 11/30/95 FIN

1091 FORMAT(//(8X,18,2F8.0)) 11/30/95 FTN
C 11/30/95 FIN

READ (CON,1030) (WSCD(J).J=1,NWSC)
READ (CON,1030) (WSC(J), J=1,NWSC)
READ (CON,1030) (WFC(J). J=1,NWSC)

C READ (CON,1030) AX, DXI, CHEZY, CBHE, TSED 11/30/95 FTN
READ (CON,1030) AX, DXI, CHEZY, CBHE,  TSED, 11/30/95 FTN

& FW_AO, FW_AL, FW A2, SRMULT 11/30/95 FTN

C 11/30/95 FTN
C Set wind function coefficients (FW_A0, FW_Al, FW_A2) to default  !1/30/95 FTN
C values (in SI units) if they were not specified in control file. !1/30/95 FTN
C Also set solar radiation multiplier (1 - reflectance) to default !1/30/95 FTN
C value if not specified in the control file. 11/30/95 FTN
C 11/30/95 FTN
IF (FW_AL.LT.1.0E-9 .AND. FW_AL.LT.1.0E-9 .AND. FW_A2.LT.1.0E-9) !1/30/95 FTN

& THEN 11/30/95 FTN
FW A0 = 9.2 11/30/95 FTN

FW_AL = 0.0 11/30/95 FTN

FW_ A2 = 0.46 11/30/95 FIN

END IF 11/30/95 FTN

IF (SRMULT.LT.1.0E-9) SRMULT = 0.94 11/30/95 FTN

*xx%k Read inflow-outflow cards

READ (CON,1060) (SWC(JB), JB=1,NBP)
READ (CON,1090) (NSTR(JB).JB=1,NBP)
READ (CON,1090)  (KBSW(JS,1), JS=1,NSTR(1))

DO JB=2,NB

READ (CON,1130) (KBSW(JS.JB),JS=1,NSTR(JB))
END DO
READ (CON,1100)  (SINK(JS.1), JS=1,NSTR(1))
DO JB=2.NB

READ (CON,1110) (SINK(JS.JB).JS=1,NSTR(JB))
END DO
READ (CON,1030)  (ESTR(JS,1), JS=1,NSTR(1))
DO JB=2.NB

READ (CON,1120) (ESTR(JS.JB),JS=1.NSTR(JB))
END DO
READ (CON,1030)  (WSTR(JS.1), JS=1.NSTR(1))
DO JB=2.NB

READ (CON,1120) (WSTR(JS,JB),JS=1,NSTR(JB))
END DO

READ (CON,1090) (NOUT(JB), JB=1,NBP)
READ (CON,1090) (KOUT(JO,1),J0=1,NOUT(1))
DO JB=2.NB
READ (CON,1130) (KOUT(J0,JB),J0=1,NOUT(JB))
END DO
READ (CON,1090) NWD
READ (CON,1090) (IWD(JW), JW=1,NWD)
READ (CON,1090) (KWD(JW), JW=1,NWD)
14/23/95 FIN
Read the maximum segment number into which the distributed trib  !4/23/95 FTN
should be allowed to enter (dist trib will not be put into any 14/23/95 FIN
segments d/s of MXSEGDTR). If no value was entered for MXSEGDTR, !4/23/95 FTN

OO0



CE-QUAL-W2 Revisions

*kkkk

OOOO0

1161

OO0

then set it to the total number of segments.

READ (CON,1090)
READ (CON,1090)

IF (MXSEGDTR.LT.

READ (CON,1090)
READ (CON,1060)

NTR

NTR, MXSEGDTR

1) MXSEGDTR = IMP
(ITRWJT), JT=1.NTP)
(DTRC(JB),JB=1,NBP)

Read output control cards (excluding constituents)

READ (CON.1150)
READ (CON,1030)
READ (CON,1030)

SCRC, NSCR
(SCRD(J),J=1,NSCR)
(SCRF(J),J=1,NSCR)

Read variables to indicate whether or not to print densities
and vertical eddy viscosities and diffusivities

READ (CON,1140)
READ (CON,1140)
READ (CON,1090)
READ (CON,1090)
READ (CON,1150)
READ (CON,1030)
READ (CON,1030)
READ (CON,1160)
READ (CON,1161)

FORMAT(/ /13X, A3,

READ (CON,1030)
READ (CON,1030)
READ (CON,1090)
READ (CON,1160)
READ (CON,1030)
READ (CON,1030)
READ (CON,1090)
READ (CON,1150)
READ (CON.1150)
READ (CON,1030)
READ (CON,1030)
READ (CON,1150)
READ (CON,1150)
READ (CON,1030)
READ (CON.1030)
READ (CON,1150)
READ (CON,1150)
READ (CON,1030)
READ (CON,1030)

Insert lines for AGPM output

FORM, (HPRC(J).J=1,
FORM, (HPRC(J),J=1,

(IPRSF(I),I=1,11)
(IPRLF(I),I=1.17)
SNPC, NSNP
(SNPD(J),J=1,NSNP)
(SNPF(J),J=1,NSNP)
PRFC, NPRF, NIPRF
PRFC, NPRF, NIPRF,
218,5X.A3)
(PRFD(J),J=1,NPRF)
(PRFF(J),J=1,NPRF)
(IPRF(J),J=1,NIPRF)
SPRC, NSPR, NISPR
(SPRD(J),J=1,NSPR)
(SPRF(J),J=1.NSPR)
(ISPR(J),J=1.NISPR)
TSRC, NTSR

TSRC. NTSR. TSSTYL
(TSRD(J),J=1.NTSR)
(TSRF(J),J=1,NTSR)
VPLC, NVPL

VPLC, NVPL, VPSTYL
(VPLD(J),J=1.NVPL)
(VPLF(J),J=1,NVPL)
CPLC, NCPL

CPLC, NCPL, CPSTYL
(CPLD(J).J=1.NCPL)
(CPLF(J),J=1,NCPL)

4)
7)

PRSTYL

(from source code sent by G. Hauser)

READ ON/OFF SWITCH VALUE, START DAY, FREQUENCY

READ (CON,1150)
READ (CON,1030)

APLC
APLD,APLFD,APLFH

APLF = APLFD + APLFH/24.

INTPLD = APLFD
INTPLH = APLFH

AGPM = APLC.EQ." ON'

NXTMAP = APLD

READ (CON,1150)
READ (CON,1030)
READ (CON,1030)

RSOC, NRSO, RSIC
(RSOD(J),J=1.NRSO)
(RSOF (J),J=1,NRS0)

*%kkx Read constituent control cards

B-9

14/23/95
14/23/95
14/23/95
14/23/95
14/23/95

14/17/97
14/17/97
14/17/97
14/17/97
14/17/97
14/17/97

11/30/95
11/31/95
11/30/95

11/30/95
11/30/95

11/30/95
11/30/95

11/30/95
11/30/95

110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98
110/6/98

FTN
FTN
FTN
FTN
FTN

FTN
FIN
FTN
FTN
FTN
FTN

FTN
FTN
FTN

FTN
FTN

FTN
FTN

FTN
FTN

FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
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READ (CON,1170)
READ (CON,1060)
READ (CON,1030)

CCC, LIMC, SDC, FREQUK
(ACC(JC), JC=1,NCP)
(C21(J3C). JC=1.NCP)

C Make sure that age of water is initialized to zero for whole grid !1/22/00
C21(20) = 1.0E-20

READ (CON,1060)
READ (CON,1060)
READ (CON,1060)
READ (CON,1060)
READ (CON,1060)

(CPRC(JC), JC=I1,NCP)
(INACC(JC).JC=1.NCP)
(TRACC(JC),JC=1,NCP)
(DTACC(JC),JC=1,NCP)
(PRACC(JC),JC=1,NCP)

k%% Read kinetics coefficients

OOOOOO

READ (CON,1030)
READ (CON,1030)

Read minimum 1ight level for algae as a fraction of the light
that goes below the surface layer (if available light is less
than that fraction, algae will be converted to detritus). Set
this to -999 if no value was specified in the input file.

EXH20, EXINOR, EXORG, BETA
EXH20, EXINOR, EXORG, BETA, ALGLIT

IF (ALGLIT.LE.1.0E-9) ALGLIT = -999.0

OOOO0O0

READ (CON,1030)
READ (CON,1030)

Read the segment number for which components of coliform
disappearance will be printed in the snapshot file. If no
value was specified, use the downstream end of branch 1.

COLQ10, COLDK
COLQ10, COLDK, COLKL, CSETL, CKSEG

IF (CKSEG.LT.2.0) CKSEG = DS(1)

READ (CON,1030)

READ (CON,1030)

'READ (CON,1030)

OO0

'READ (CON,1001)
DO JA-1,NAP

SSETL

Read in kinetic rates for each of 3 types of algae. Also. read
separate values for stoichiometric coeffs for each algae type.
Then read temperature rate multipliers for each type of algae.

AGROW, AMORT, AEXCR, ARESP, ASETL, ASATLR,

ALGDET
AGT1, AGT2, AGT3, AGT4, AGKLl, AGKZ,
AGK3,  AGK4

READ (CON,1120) AGROW(JA), AMORT(JA), AEXCR(JA)., ARESP(JA),

&
&

END DO

READ (CON,1001)
DO JA=1,NAP

ASETL(JA)., AHSP(JA), AHSN(JA). AHSSI(JA).
ASATUR(JA)

READ (CON,1120) ABIOP(JA), ABION(JA), ABIOSI(JA), ABIOC(JA)

END DO
READ (CON,1001)
DO JA=1,NAP

READ (CON,1120) AGT1(JA), AGT2(JA). AGT3(JA). AGT4(JA),

&
END DO

READ (CON,1030)
C READ (CON,1030)
READ (CON,1030)
READ (CON,1030)
READ (CON,1030)
READ (CON,1030)
READ (CON,1030)
C READ (CON,1030)
READ (CON,1030)

AGKL(JA). AGK2(JA), AGK3(JA). AGK4(JA)

LABDK, LRFDK, REFDK

DETDK, DSETL

DETDK, DSETL, ALGDET

OMTL, OMT2, OMK1, OMK2
SEDDK,  FSOD

(SOD(I), I=1,IMP)

KBOD,  TBOD.  RBOD

PO4REL, PARTP, AHSP

POAREL, PARTP

B-10

11/22/00

16/16/98
16/16/98
16/16/98
16/16/98
16/16/98
16/16/98
16/16/98
16/16/98
15/09/95
15/09/95
15/09/95
15/09/95
15/09/95
12/02/95
14/23/95
15/09/95

16/12/97
16/12/97
15/12/97
16/12/97
16/12/97
15/12/97
15/12/97
15/12/97
15/12/97
15/12/97
15/12/97
16/12/97
15/12/97
15/12/97
15/12/97
15/12/97
15/12/97
16/12/97
16/12/97
15/12/97
15/12/97
15/12/97
165/12/97
15/12/97
15/12/97

15/16/97
15/16/97

15/13/97
15/13/97

FTN
FTN

FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTIN
FTN

FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FN
FTN
FTN
FTN
FTN

FTN
FTN

FTN
FTN
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C READ (CON,1030) NH3REL, NH3DK, PARTN, AHSN 16/13/97 FIN
READ (CON,1030) NH3REL, NH3DK, PARTN 15/13/97 FIN
READ (CON,1030) NH3T1, NH3T2, NH3K1, NH3K2

o 13/27/98 FIN
C Read variable to indicate whether or not to print denitrification !3/27/98 FTN
C 13/27/98 FTN
C READ (CON,1030) NO3DK 13/27/98 FIN
READ (CON,1031) NO3DK, DNPRN 13/27/98 FIN
1031 FORMAT(//(8X,F8.0,5X.A3)) 13/27/98 FIN
READ (CON,1030) NO3T1, NO3T2, NO3K1, NO3K2
READ (CON,1030) SIREL 16/16/97 FTN
READ (CON,1030) COZREL
READ (CON,1030) FEREL, FESETL
READ (CON,1030) O2NH3, 020RG, O2RESP, 02ALG, BIOP, BION,
C . BIOC

. BIOSI, BIOC
READ (CON,1030) 02ZLIM

**k%% Read input filenames

READ (CON,1000) BTHFN

READ (CON,1000) VPRFN

READ (CON,1000) LPRFN

READ (CON,1000) RSIFN

READ (CON,1000) METFN

READ (CON,1000) QWDFN

READ (CON,1000) (QINFN(JB),JB=1.NBP)
READ (CON,1000) (TINFN(JB),JB=1,NBP)
READ (CON,1000) (CINFN(JB),JB=1,NBP)
READ (CON,1000) (QOTFN(JB),JB=1,NBP)
READ (CON,1000) (QTRFN(JT),JT=1,NTP)
READ (CON,1000) (TTRFN(JT),JT=1,NTP)
READ (CON,1000) (CTRFN(JT).JT=1.NTP)
READ (CON,1000) (QDTFN(JB),JB=1,NBP)
READ (CON,1000) (TDTFN(JB),JB=1,NBP)
READ (CON,1000) (CDTFN(JB),JB=1,NBP)
READ (CON,1000) (PREFN(JB),JB=1,NBP)
READ (CON,1000) (TPRFN(JB),JB=1,NBP)
READ (CON,1000) (CPRFN(JB),JB=1,NBP)
READ (CON,1000) (EUHFN(JB),JB=1,NBP)
READ (CON,1000) (TUHFN(JB).JB=1,NBP)
READ (CON,1000) (CUHFN(JB),JB=1,NBP)
READ (CON,1000) (EDHFN(JB),JB=1,NBP)
READ (CON,1000) (TDHFN(JB),JB=1,NBP)
READ (CON,1000) (CDHFN(JB).JB=1,NBP)

C 110/6/98 FTN
C Insert lines for AGPM output (from source code sent by G. Hauser) !10/6/98 FTN
READ (CON,1000) AGPMFN 110/6/98 FTN
falad Task 1.4.1: Zero Variables bk
kkkkkrhEkFxrkkkhrrhhhkhhkhkhkhkhhhhhhhhhhhhhdhhhhhhhkkhkhkhhhhhhhkkrkkhkkkrikrhkx
DO I=1.17
DO K=1,KMP
CONV(K,I) = BLANK
CONVI(K,I) = BLANK1
END DO
END DO
DO I=1,IMP
DO K=1.KMP
C LFPR(K,I) = BLANK 15/16/97 FIN
DO JA=1,NAP 15/16/97 FTN
LFPR(K,I,JA) = BLANK 15/16/97 FIN
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END DO 15/16/97 FIN
END DO
END DO
DO I=1,IMP
ICESW(I) = 1.0
DO JB=1.NBP
FETCHU(I.JB) = 0.0
FETCHD(I.JB) = 0.0

END DO
IF (.NOT.RESTART_IN) THEN
DO K=1,KMP
UK. 1) = 0.0
W(K.I) = 0.0
END DO
END IF
DO K=1,KMP
TSS(K,I) = 0.0
QSS(K.I) = 0.0
IF (CONSTITUENTS) THEN
DO JC=1.NCP

IF (.NOT.RESTART_IN) THEN
CSSB(K,I,JC) = 0.0
CSSK(K,I,JC) = 0.0

END IF

END DO
END IF
END DO
END DO
DO JB=1,NBP
IF (.NOT.RESTAR
VOLEV(JB)
VOLPR(JB)
VOLTR(JB)
VOLDT(JB)
VOLWD(JB)
VOLUH(JB)
VOLDH(JB)
VOLIN(JB)
VOLOUT(JB)
VOLSBR(JB)
END IF
DO K=1,KMP
AKBR(K.JB)
END DO
DO JC=1,NCP
CMBRT(JC,JB) = 0.0
END DO
END DO
DLMR
DLVR
KEPR
NAC
NACIN
NACTR
NACDT
NACPR
NTAC
KBMAX
HMAX
DLXMAX
HMIN
DLXMIN
TITLE(7)
KLOC

]

OO OO OO OO OO+

N) THEN

[N |

oo

OO OO OO OO OoO

[}
[w)
(==}

o o

|| I T |
e 0000000000000

.0E10
.0E10

[}
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Kkkkk

OO0

IL0C =1

LEAP_YEAR = MOD(YEAR,4).EQ.0
IF (RESTART_IN) THEN

WINTER = .FALSE.

IF (JDAY.GT.300.0.0R.JDAY.LT.40.0) WINTER = .TRUE.
ELSE

WINTER = .FALSE.

IF (TMSTRT.GT.300.0.0R.TMSTRT.LT.40.0) WINTER = .TRUE.
END IF
DO JC=1,NCP

TRANSPORT(JC) = .TRUE.

IF (JC.EQ.13.0R.(JC.GT.15.AND.JC.LT.20)) TRANSPORT(JC) = .FALSE.

END DO

CALL_RATES = .FALSE.

DO JC=5.13
IF (ACC(JC).EQ." ON") CALL_RATES = .TRUE.

END DO

IF (.NOT.CALL_RATES) THEN
IF (ACC(03).EQ." ON") CALL_RATES = .TRUE.
IF (ACC(20).EQ." ON') CALL_RATES = .TRUE.
IF (ACC(21).EQ." ON') CALL_RATES = .TRUE.
IF (ACC(22).EQ." ON') CALL_RATES = .TRUE.
IF (ACC(23).EQ." ON') CALL_RATES = .TRUE.

IF (ACC(24).EQ.

END IF

DO JB=1.NBP
UP_FLOW(JB)
DN_FLOW(JB)
UP_HEAD(JB)
DN_HEAD(JB)
UH_INTERNAL(JB)
DH_INTERNAL (JB)
UH_EXTERNAL (JB)
DH_EXTERNAL (JB) DHS(JB).EQ. -1
DIST TRIBS(JB) DTRC(JB).EQ." ON'
SEL_WITHDRAWAL (JB) = SWC(JB).EQ." ON'
DO JS=1,NSTR(JB)

POINT SINK(JS.JB) = SINK(JS,JB).EQ."  POINT'

END DO

ON") CALL_RATES = .TRUE.

UHS(JB).EQ.0
DHS(JB).EQ.0
UHS(JB) .NE.O
DHS(JB).NE.0
UHS(JB).GT.0
DHS(JB).GT.0
UHS(JB).EQ.-1

L A | A

IF (UH_EXTERNAL(JB).OR.DH_EXTERNAL(JB)) HEAD BOUNDARY = .TRUE.

END DO

Convert rates from per-day to per-second

KBOD = KBOD/86400.0

ASETL = ASETL/86400.0
SSETL = SSETL/86400.0
DSETL = DSETL/86400.0
CSETL = CSETL/86400.0
LABDK = LABDK/86400.0
REFDK = REFDK/86400.0
LRFDK = LRFDK/86400.0
NH3DK = NH3DK/86400.0
NO3DK = NO3DK/86400.0
DETDK = DETDK/86400.0
COLDK = COLDK/86400.0
COLKL = COLKL/86400.0
SEDDK = SEDDK/86400.0
AEXCR = AEXCR/86400.0
AMORT = AMORT/86400.0
ARESP = ARESP/86400.0
AGROW = AGROW/86400.0

DO JA=1,NAP
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AEXCR(JA) = AEXCR(JA)/86400.0
AMORT(JA) = AMORT(JA)/86400.0
ARESP(JA) = ARESP(JA)/86400.0
AGROW(JA) = AGROW(JA)/86400.0
ASETL(JA) = ASETL(JA)/86400.0

END DO

97 FIN

FESETL = FESETL/86400.0

DO I=1,IMP
SOD(I) = SOD(I)/86400.0*FSOD
SODS(I) = SOD(I)

END DO

]

I

*kkkkxk Minimum/maximum segment lengths (and total branch Tlengths)

C
C
C
Sk
C
C
C
&
&
&
X
C
Kkkokk
C

For total branch length, do not include segments d/s of
MXSEGDTR (the maximum segment number into which the
distributed tributary will be allowed to enter)

DLXTOT(JB) = 0.0

DO I=IU.ID
IF (I.LE.MXSEGDTR) DLXTOT(JB) = DLXTOT(JB) + DLX(I)
DLXMIN = MIN(DLXMIN,DLX(I))
DLXMAX = MAX(DLXMAX,DLX(I))

END DO

* Horizontal diffusivities

DO I=IU,ID-1
DO K=KT,KBMIN(I)
DX(K,I) = DXI
END DO
END DO
END DO
IF (OPEN_VPR) CLOSE (VPR)
IF (OPEN_LPR) CLOSE (LPR)
CALL GREGORIAN_DATE (YEAR)
CALL GREGORIAN_DATE (YEAR, IMON)

Insert lines for AGPM output (from source code sent by G. Hauser)
IF (AGPM .AND. (.NOT.CONSTITUENTS)) WRITE (*,*) 'ERROR! --> If'//
' AGPM is turned on, then constituents must also be turned on’

IF (AGPM .AND. CONSTITUENTS .AND. NAC.EQ.0) WRITE (*,*)
"ERROR! --> If AGPM is turned on, then at least 1 ' //
‘constituent must be turned on'

IF (AGPM) CALL OPENP(AGPMFN,INTPLD, INTPLH,IMP,KMP NBP,

US,DS,EL,DLX, TMEND,NCP,NAC,CN,CPRC)

OPEN (WRN,FILE="wrn.opt',STATUS="UNKNOWN")
Plot files

IF (.NOT.RESTART_IN) THEN

IF (PROFILE) THEN

IF (PROFILE .AND. PRSTYL.NE.'FTN") THEN
WRITE (PRF,2500) TITLE
WRITE (PRF,2510) (CPRC(JC),JC=1.NCP)," ON'
WRITE (PRF,2520) (CNAMEL(JC),CUNIT(JC),JC=1,NCP),

'Temperature ','deg C '

WRITE (PRF,2530) CONSTITUENTS,NAC+1,(CN(JC).JC=1,NAC),22
WRITE (PRF,2540) PRFDP,KT, (KB(IPRF(I)), I=1 NIPRF)
WRITE (PRF,2550) H
DO JC=1,NAC
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OOOOOOO

2505

2515

0 o o

IF (CPRC(CN(JC)).EQ." ON") THEN
DO JPRF=1,NIPRF
I = IPRF(JPRF)
NRS = KB(I)-KT+1
WRITE (PRF,2560) CN(JC).NRS, (C2(K,I,CN(JC)),K=KT.KB(I))
END DO
END IF
END DO
DO JPRF=1,NIPRF
I = IPRF(JPRF)
NRS = KB(I)-KT+1
WRITE (PRF,2560) 22 ,NRS, (T2(K,I),K=KT,KB(I))
END DO
END IF
IF (PROFILE .AND. PRSTYL.EQ.'FTN') WRITE (PRF,2505)
(CNAME3(CN(JC)),JC=1,NAC)
FORMAT (51H"DATES$" "JDAY" "SEG" "LAYER"  "ELEVFT" "TEMP"
8X, 21(1H",A6,1H",8X))
IF (TIME_SERIES) THEN
IF (TIME_SERIES .AND. TSSTYL.NE.'FTN') THEN
WRITE (TSR,5000) TITLE
WRITE (TSR,5010) NAC,(CN(JC),JC=1,NAC)
WRITE (TSR,5020) (CNAME1(CN(JC)),CUNIT(CN(JC)),JC=1,NAC)
END IF
IF (TIME_SERIES .AND. TSSTYL.EQ.'FTN') THEN
IF (ACC(22).EQ." ON' .AND. ACC(23).EQ." ON' .AND.
ACC(24).EQ." ON') THEN

If algae are being simulated, identify the upstream most
and downstream most profile segments in the main stem
(branch 1) for time series output at selected segments.
Also identify the mid-lake station as the first segment
listed in the control file that is between IPMIN and IPMAX.

IPMAX = 0
IPMIN = 99
DO JPRF =1, NIPRF
IF (IPRF(JPRF).LT.IPMIN) IPMIN
IF (IPRF(JPRF).GT.IPMAX .AND.
IPRF(JPRF).LE.DS(1)) IPMAX
END DO
DO JPRF = NIPRF, 1, -1
IF (IPRF(JPRF).GT.IPMIN .AND. IPRF(JPRF).LT.IPMAX)
IPML = IPRF(JPRF)

IPRF(JPRF)

[

IPRF (JPRF)

END DO
WRITE (TSR,2515) (CNAME3(CN(JC)),JC=1,NAC), "ALGIUS",
"ALG2US", "ALG3US", "ALGIML", "ALGZML", "ALG3ML",
"ALGIDS", "ALG2DS", "ALG3DS", "HYDOUS", "HYDOML",
"HYDODS", "SECCUS", "SECCML", "SECCDS"
ELSE

WRITE (TSR,2515) (CNAME3(CN(JC)).JC=1.NAC)."SOLRAD", "EVAPOR"

END IF
END IF
FORMAT (42H"YEAR" "JDAY" "ELEVFT" "SURFTEMP", 7X,
9H"OUTTEMP", 8X, 39(1H" A6,1H" 8X))
IF (CONTOUR) THEN
IF (CONTOUR .AND. CPSTYL.NE.'FTN') THEN
WRITE (CPL,5000) TITLE
WRITE (CPL,8000) NBP
WRITE (CPL.8000) IMP, KMP
DO JB=1,NBP
WRITE(CPL,8010) US(JB).DS(JB)
WRITE(CPL,8010) (KB(I),I=US(JB).DS(JB))
END DO
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WRITE (CPL,8020) DLX

WRITE (CPL,8020) H

WRITE (CPL,8000) NAC

WRITE (CPL,8030) (CNAMEL(CN(JC)),JC=1,NAC)

END IF
C IF (VECTOR) THEN 11/30/95 FTN
IF (VECTOR .AND. VPSTYL.NE.'FTN') THEN 11/31/95 FIN

WRITE (VPL,*) TITLE
WRITE (VPL,*) H,KB,US,DS,DLX
END IF
END IF

**%xk Screen output

IF (SCREEN_OUTPUT) CALL SCREEN_OPEN

Fh I I I A I AA I I A I AIAAE I A A KA AKIIAKIERARAXIXKAKARAAKIAAXAXR KX R XA AKX A AT A A A hhhxxx

*x Task 2: Calculations *x
Kkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkhkkkkkkkhkkkkkkkkkkkkkkkkhkkkkkkkhkkkkk
IF (.NOT.SCREEN_OUTPUT) WRITE (*,*) 11/30/95 FIN
JDPREV = -999 14/16/97 FIN
RS_SUM = 0.0 14/23/95 FIN
RS_CNT = 0.0 14/23/95 FTN
EVAPDEP = 0.0 12/27/01 FIN
DO WHILE (.NOT.END_RUN)
IF (.NOT.SCREEN_OUTPUT) THEN 11/30/95 FIN
IF (INT(JDAY).GT.JDPREV) THEN 14/17/97 FIN
WRITE (*,'(A25,15)") '+.. .Working on Julian day', INT(JDAY) !4/16/97 FIN
JDPREV = INT(JDAY) 14/16/97 FIN
END IF 11/30/95 FIN
c IF ( ABS(JDAY-TMSTRT) .LT. 1.0E-9) WRITE (*,*) !debug
END IF 11/30/95 FTN

IF (JDAY.GE.NXTVD) CALL TIME_VARYING_DATA (JDAY NXTVD)
IF (INTERPOLATE)  CALL INTERPOLATE_INPUTS (JDAY)

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkhkkkkkkkhhkkkkhkkkkkkhkkkk

i Task 2.1: Hydrodynamic Sources/Sinks e
Fhhkkkhkhkhkhkkhkhkkkhhkhkhkhkhkhkkhhhkhkhkhkhhhhhkikhhkhkhhhkhhhhrhrhhhkhkhkhhkkhkhkhhkhkhkkrhkhhixhiki

DO JB=1,NBP

IU = CUS(JB)

ID = DS(JB)

IF (SEL_WITHDRAWAL(JB)) CALL SELECTIVE_WITHDRAWAL
END DO

Fxkkkxkx Timestep violation entry point

10010  CONTINUE

EVAPVOL = 0.0 12/27/01 FIN
TOT_SURF_AREA = 0.0 12/27/01 FIN
DO JB=1,NBP

IU = CUS(JB)

ID = DS(JB)

C 112/1/00 FTN
C If evaporation is included in the water budget or if the time !12/1/00 FTN
C series output will include EVAPDEP (which will happen if any !12/1/00 FTN
C of the 3 algae types are not being simulated)., then go ahead !12/1/00 FTN
C and go through the evaporation volume calculations, but don't !12/1/00 FTN
C include them in the flow sources and sinks (QSS array) unless !12/1/00 FTN
C the EVAPORATION switch is turned on. 112/1/00 FTN
C 112/1/00 FTN
C IF (EVAPORATION) THEN 112/1/00 FTN

IF (EVAPORATION .OR. ACC(22).NE." ON' 112/1/00 FTN
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& .OR. ACC(23).NE." ON' 112/1/00 FTN
& .OR. ACC(24).NE." ON") THEN 112/1/00 FTN
EVBR(JB) = 0.0
o FW = WFC(WSCDP)*(9.2+0.46*WIND*WIND) 11/31/95 FIN
C 11/31/95 FTN
C Calculate wind function using coefficients read from 11/31/95 FTN
C control file (in SI units). 11/31/95 FIN
C 11/31/95 FIN
FW = WFC(WSCDP) * (FW_AO + FW_AL*WIND + FW_A2*WIND*WIND) 11/31/95 FIN
DO I=IU.ID
™ = (T2(KT,1)+TDEW)*0.5
VPTG = 0.35+0.015*TM+0.0012*TM*TM
EV(I) = VPTG*(T2(KT,I)-TDEW)*FW*B(KT,I)*DLX(I)/2.45E9
IF (EV(I).LT.0.0.0R.ICE(I)) EV(I) = 0.0
C QSS(KT,I) = QSS(KT,I)-EV(I) 112/1/00 FTN
IF (EVAPORATION) QSS(KT,I) = QSS(KT,I)-EV(I) 112/1/00 FTN
EVBR(JB) = EVBR(JB)+EV(I)
EVAPVOL = EVAPVOL + EV(I)*DLT 12/27/01 FIN
TOT_SURF_AREA = TOT_SURF_AREA + B(KT,I)*DLX(I) 12/27/01 FIN
END DO
END IF
IF (PRECIPITATION) THEN
QPRBR(JB) = 0.0
DO I=IU,ID
QPR(I) = PR(JB)*B(KTI(I),I)*DLX(I)
QPRBR(JB) = QPRBR(JB)+QPR(I)
QSS(KT,I) = QSS(KT,I)+QPR(I)
END DO
END IF
IF (TRIBUTARIES) THEN
DO JT=1,NTR
C 12/11/95 FIN
C Distribute flow from distributed tributary proportional  !2/11/95 FTN
C to segment lengths (which is representative of shore 12/11/95 FIN
C length) rather than surface area. 12/11/95 FTN
C Do not put dist trib flow into segments d/s of MXSEGDTR. !'4/23/95 FTN
C 12/11/95 FTN
C QDT(I) = QDTR(JB)*B(KT, I)*DLX(I)/AKBR(KT,JB) 12/11/95 FTN

IF (I.LE.MXSEGDTR) QDT(I) = QDTR(JB) * DLX(I)/DLXTOT(JB) '4/23/95 FIN
QSS(KT.I) = QSS(KT,I)+QDT(I)

END DO
END IF
IF (WITHDRAWALS) THEN
DO JW=1,NwD
IF (JB.EQ.JBWD(JW)) THEN
I = IWD(JW)
K = MAX(KT,KWD(JW))
QSS(K,I) = QSS(K.,I)-QWD(JW)
END IF
END DO
END IF

IF (UH_INTERNAL(JB)) THEN
DO K=KT,KB(IU-1)
QSS(K,UHS(JB)) = QSS(K,UHS(JB))-QUHZ2(K,JB)/DLT
END DO
END IF
IF (DH_INTERNAL(JB)) THEN
DO K=KT,KB(ID+1)
QSS(K,DHS(JB)) = QSS(K,DHS(JB))+QDH2(K,JB)/DLT
END DO
END IF
END DO
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Frkxkkxkx Average eddy diffusivities

DO K=KT,KB(IDT)-1
DZ(K.IDT) = DZ(K.IDT-1)

END DO
C DO I=IUT,IDT-1 14/21/97
C DO K=KT,KB(I)-1 14/21/97
C IF (K.GE.KBMIN(I)) THEN 14/21/97
C IF (KB(I-1).GE.KB(I).AND.I.NE.IUT) THEN 14/21/97
C DZ(K.I) = DZ(K.I-1) 14/21/97
C ELSE 14/21/97
C DZ(K,I) = DZMIN 14/21/97
C END IF 14/21/97
C ELSE 14/21/97
C DZ(K. 1) = (DZ(K,I)+DZ(K+1,1))*0.5 14/21/97
C END IF 14/21/97
C END DO 14/21/97
C END DO 14/21/97

Fxxkkkk Restore timestep dependent variables and restart calculations

IF (CURMAX.LT.DLT.AND.DLT.GT.DLTMIN) THEN
DLT = INT(DLTF(DLTDP)*CURMAX)
IF (DLT.LE.DLTMIN) THEN
WARNING_OPEN = .TRUE.
WRITE (WRN,6000) JDAY,DLT
DLT = DLTMIN
END IF
CURMAX = DLTMAX(DLTDP)/DLTF(DLTDP)
IF (DLT.LT.MINDLT) THEN
MINDLT = DLT
JOMIN = JDAY+DLT/86400.0
END IF
DO JB=1,NBP
DO I=CUS(JB)-1,DS(JB)+1
(1) =S4
KTI(I) = SKTI(I)
DO K=KT,KB(I)
UK.T) = SUK.T)

WK, T) = SWK, T)
0SS(K.I) = 0.0
END DO
END DO
END DO
NV = NV+1
GO TO 10010
END IF
IF (EVAPORATION .OR. ACC(22).NE." ON' .OR. ACC(23).NE.' ON' 12/27/01
& .OR. ACC(24).NE." ON') THEN 12/27/01
EVAPDEP = EVAPDEP + (EVAPVOL / TOT_SURF_AREA) * 39.37 12/27/01
EVAPVOL = 0.0 12/27/01
TOT_SURF_AREA = 0.0 12/27/01
END IF 12/27/01
kkkkkkkkkkkkkkkkkkkkkkkhkhkdkhhkhhhkhkhkhhkhkkhkhkhhkhhhkhhhhhhhkhhkkirk
*x Task 2.3: Temporal Balance Terms and Temperatures *x

dkkkkkkkkkhkkkkkkkkkkkikkkkkkkkkkkhkkkkkkkkhhkkkkkhkkkkkhkrhkhkkkhkkkkkkkk

IF (.NOT.NO_HEAT) THEN
CALL HEAT_EXCHANGE (WFC(WSCDP),JDAY)
RS = SRO*RHOI*CP

RS_SUM = RS_SUM + RS 14/23/95
RS CNT = RS CNT + 1.0 14/23/95
C IF” (TERM_BY _TERM) CALL RADIATION (RS.RSN,RAN) 11/31/95

B-18

FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN

FTN
FTN
FTN
FTN
FTN
FTN

FTN
FTN
FTN

18 of 50



CE-QUAL-W2 Revisions

IF (TERM_BY_TERM) CALL RADIATION (RS,RSN,RAN,SRMULT)
END IF
DO JB=1.NBP

IU = CUS(JB)

ID = DS(JB)

Fhkxxx*** Heat exchange

IF (.NOT.NO_HEAT) THEN
DO I=IU.ID

*kkkkkkkkkxxkx Surface

IF (.NOT.ICE(I)) THEN
TOTALG = 0.0
DO JA=1,NAP
TOTALG = TOTALG + ALGAE(KT.I,JA)
END DO

C GAMMA EXH20+EXINOR*SS (KT, I)+EXORG* (ALGAE (KT, )

GAMMA EXH20+EXINOR*SS (KT, I)+EXORG*(TOTALG
+DETRIT(KT, 1))

DEPTH = HKT1(I)

TSS(KT,I) = TSS(KT,I)-(1.0-BETA)*SRO*EXP (-GAMMA*DEPTH)

*B(KT, I)*DLX(I)
IF (TERM_BY_TERM) THEN
CALL SURFACE_TERMS (WFC(WSCDP).WIND,T2(KT,I) ,RB,RE.RC)

RN(T) = (RSN+RAN-RB-RE-RC)
TSS(KT,I) = TSS(KT, I)+RN(I)/RHOI/CP*B(KTI(I), I)*DLX(I)
ELSE
TSS(KT,I) = TSS(KT, I)+CSHE*(ET-T2(KT, 1) )*B(KTI(I),I)
*DLX(I)
END IF
DO K=KT+1,KB(I)
TOTALG = 0.0
DO JA=1,NAP
TOTALG = TOTALG + ALGAE(K,I,JA)
END DO
C GAMMA EXH20+EXINOR*SS (K, I)+EXORG* (ALGAE(K, )

GAMMA EXH20+EXINOR*SS (K, I)+EXORG*(TOTALG
+DETRIT(K, 1))

TSS(K,I) = TSS(K,I)+(1.0-BETA)*SRO*(EXP(-GAMMA*DEPTH)
-EXP(-GAMMA* (DEPTH+H(K) ) ) )*B(K, I)*DLX(I)

DEPTH = DEPTH+H(K)

END DO
END IF
falad Task 2.4: Constituents il

nnnnnnnn *hkkh Rk krkkrhrhkhkkkhhkhkhhkkkkkkrrkhhhhhkhhhhhhhhhhhkhhhrhrrdiix

IF (CONSTITUENTS) THEN
PALT = (1.-((EL(KT)-Z(DS(1)))/1000.0)/44.3)**5.25
DO JB=1.NBP
IU = CUS(JB)
ID = DS(JB)

Frxkkkkkkkk Tnternal sources/sinks

IF (UPDATE_KINETICS) THEN
IF (CALL_RATES) THEN

C CALL RATE_MULTIPLIERS
CALL RATE_MULTIPLIERS (JDAY, SNP)
C CALL DECAY_CONSTANTS

CALL DECAY_CONSTANTS (JDAY, SNP, ACC(21))
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END IF
DO JAC=1,NAC
JC = CN(JAC)

IF (JC.EQ.2) CALL SUSPENDED_SOLIDS
IF (JC.EQ.3) CALL COLIFORM
IF (JC.EQ.5) CALL LABILE_DOM
IF (JC.EQ.6) CALL REFRACTORY_DOM

C IF (JC.EQ.7) CALL PHYTOPLANKTON
IF (JC.EQ.7) CALL SILICA
IF (JC.EQ.8) CALL DETRITUS
IF (JC.EQ.9) CALL PHOSPHORUS
IF (JC.EQ.10) CALL AMMONIUM
IF (JC.EQ.11) CALL NITRATE

C IF (JC.EQ.12) CALL DISSOLVED_OXYGEN
IF (JC.EQ.12) CALL DISSOLVED_OXYGEN (JDAY, SNP)
IF (JC.EQ.13) CALL SEDIMENT
IF (JC.EQ.14) CALL INORGANIC_CARBON
IF (JC.EQ.16) CALL PH_C02

IF (JC.EQ.20) CALL IRON

IF (JC.EQ.21) CALL BIOCHEMICAL_O2_DEMAND
IF (JC.EQ.22) CALL PHYTOPLANKTON

END DO
END IF

the beginning of the simulation).

OO0 OO0

IF (ACC(19).EQ." ON') THEN
DO I=IU.ID
DO K=KT.KB(I)

For age of water (state variable #19), set the source/sink term
for constituent kinetics (CSSK array) to 1.0 divided by 86400
(number of seconds in a day) for each cell. In the constituent
transport equations, the CSSK term gets multiplied directly by
the time step (DLT). This will effectively increment the age
of the water by the length of the time step.

Then set all the boundary concentrations to zero so that the age
of water variable will represent the length of time that a parcel
of water has been in this waterbody (not counting time prior to

Although water coming into

this waterbody through an external head boundary could be water
that was already in this waterbody several time steps earlier
and is now re-entering this waterbody, go ahead and set its age
to zero to be consistent for all boundary conditions.

CSSK(K,1,19) = 1.0/86400.0

END DO
END DO
IF (TRIBUTARIES) THEN
DO JT=1,NTR
CTR(19.,JT) = 0.0
END DO
END IF

IF (DIST_TRIBS(JB)) CDTR(19.JB)
IF (PRECIPITATION) CPR(19,JB)
IF (UP_FLOW(JB)) CIN(19.,JB)

IF (UP_HEAD(JB)) THEN
DO K=KT,KB(IU) -
C1S(K,1U-1,19) = 0.0
END DO
END IF
IF (DN_HEAD(JB)) THEN
DO K=KT,KB(ID+1)
CIS(K.ID+1,19) = 0.0
END DO
END IF

wowon
o oo
oo o
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END IF 11/24/00 FTN
DO JAC=1,NAC
JC = CN(JAC)
C CALL GREGORIAN_DATE (YEAR) 19/24/97 FIN
CALL GREGORIAN_DATE (YEAR, IMON) 19/24/97 FIN

IF (CONSTITUENTS) THEN
UPDATE_KINETICS = .FALSE.
IF (MOD(NIT,FREQUK).EQ.0) UPDATE_KINETICS = .TRUE.

END IF

C IF (EVAPORATION.OR.PRECIPITATION) WRITE(SNP,3200) 'Surface',!1/31/95 FTN
C . ' Calculations’ 11/31/95 FIN
IF (EVAPORATION.OR.PRECIPITATION) WRITE(SNP,3200) 'Surface' !'1/31/95 FTN

. // ' Calculations' 11/31/95 FTN

C IF (EVAPORATION)  WRITE (SNP,3210) (JB,EV(JB),JB=1,NBP) 14/26/95 FTN
IF (EVAPORATION)  WRITE (SNP,3210) (JB,EVBR(JB),JB=1,NBP) !4/26/95 FTN

C IF (PRECIPITATION) WRITE (SNP,3220) (JB,QPR(JB),JB=1,NBP)  !4/26/95 FTN

IF (PRECIPITATION) WRITE (SNP,3220) (JB,QPRBR(JB),JB=1,NBP) !4/26/95 FIN
IF (HEAD_BOUNDARY) THEN
WRITE (SNP,3230)
DO JB=1,NBP
IF (UH_EXTERNAL(JB)) WRITE (SNP,3240) JB,ELUH(JB)
IF (DH_EXTERNAL(JB)) WRITE (SNP,3250) JB,ELDH(JB)
END DO
END IF
IF (VOLUME_BALANCE) THEN
WRITE (SNP,3260)
DO JB=1,NBP
IF (VOLSBR(JB).NE.0.0) DLVR = (VOLTBR(JB)-VOLSBR(JB))
/VOLSBR(JB)
WRITE (SNP,3270) JB,VOLSBR(JB),VOLTBR(JB),VOLTBR(JB)
-VOLSBR(JB) ,DLVR*100.0
END DO

WRITE (SNP,3310) CNAME1(JAC),CMBRS(JAC.JB).
CMBRT(JAC,JB) . (CMBRT(JAC, JB)
-CMBRS(JAC, JB)),DLMR*100.0

END IF
END DO
END DO
END IF
IF (CONSTITUENTS .AND. ACC(3).EQ." ON') THEN 14/14/95 FTN
ID = NINT(CKSEG) 14/24/95 FIN
WRITE (SNP,3330) ID 14/24/95 FTN
DO K = KT, KB(ID) 14/14/95 FIN
IF (K.EQ.KT) THEN 14/14/95 FTN
WRITE (SNP,3340) K, (COLTERM(M,K),M=1.3), 14/24/95 FTN
& (EL(K)-Z(ID)-HKT2(ID)/2.)/0.3048 15/05/95 FTN
ELSE 14/14/95 FTN
WRITE (SNP,3340) K, (COLTERM(M.K) ,M=1,3). 14/24/95 FTN
& (EL(K)-H(K)/2.)/0.3048 16/04/95 FTN
END IF 14/14/95 FTN
END DO 14/14/95 FIN
END IF 14/14/95 FIN

WRITE (SNP,3320) 'Geometry' KT ELKT,(JB,CUS(JB).JB=1,NBP)
CALL PRINT_GRID (JDAY,GDAY,MONTH,YEAR)
END IF
END IF

Fxxkkkk Vertical profiles

IF (PROFILE) THEN
IF (JDAY.GE.NXTMPR.OR.JDAY.GE.PRFD(PRFDP+1)) THEN
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IF (JDAY.GE.PRFD(PRFDP+1)) THEN
PRFDP PRFDP+1
NXTMPR = PRFD(PRFDP)
END IF
NXTMPR = NXTMPR+PRFF (PRFDP)
NSPRF = NSPRF+1
IF (PRSTYL.NE.'FTN') THEN 11/31/95 FIN
WRITE (PRF,2570) JDAY,MONTH,GDAY, YEAR,KT,SNGL(Z(DS(1))),
NSPRF

mon

DO JC=1,NAC
IF (CPRC(CN(JC)).EQ." ON") THEN
DO JPRF=1,NIPRF
I = IPRF(JPRF)
NRS = KB(I)-KT+1
WRITE (PRF,2560) CN(JC).NRS, (C2(K,I.CN(JC))

K=KT,KB(I))
END DO
END IF
END DO
END IF 11/31/95 FIN
IF (PRSTYL.EQ.'FTN") THEN 19/24/97 FIN
WRITE (DATE_STRNG(1:2),'(I2.2)") YEAR-1900 19/24/97 FIN
WRITE (DATE_STRNG(3:4),'(12.2)") IMON 19/24/97 FIN
WRITE (DATE_STRNG(5:6),'(12.2)") GDAY 19/24/97 FIN
END IF 19/24/97 FIN
DO JPRF=1,NIPRF
1 = IPRF(JPRF)
NRS = KB(I)-KT+1
IF (PRSTYL.NE.'FTN') THEN 11/31/95 FTN
WRITE (PRF,2560) 22,NRS, (T2(K,I),K=KT,KB(I))
ELSE 11/31/95 FIN
DO K=KT.KB(I) 12/11/95 FIN
DO JC=1,NAC 12/11/95 FIN
IF (C2(K,I,CN(JC)).LT.1.0E-20) C2(K,I.CN(JC)) = 12/11/95 FTN
& 1.0E-20 12/11/95 FIN
END DO 12/11/795 FTN
END DO 12/11/95 FTN
WRITE (PRF,'(1H",A6,1H",F7.2,215,23E16.8)") DATE_STRNG, !9/24/97 FTN
& JDAY,I,KT, (EL(KT)-Z(I))/0.3048, T2(KT.I), 1'9/24/97 FIN
& (C2(KT,I,CN(JC)).JIC=1,NAC) 14/13/95 FTN
WRITE (PRF,'(1H",A6,1H",F7.2,215,23E16.8)") DATE_STRNG, !9/24/97 FTN
& JDAY,T1.KT, (EL(KT)-Z(I)-HKT2(I1)/2.)/0.3048, 19/24/97 FIN
& T2(KT,I). (C2(KT,I,CN(JC)),JC=1.NAC) 19/24/97 FIN
DO K=KT+1,KB(I) 11/31/95 FTN
WRITE (PRF,'(1H",A6,1H",F7.2,215,23E16.8) ' )DATE_STRNG, !9/24/97 FTN
& JDAY, I, K, (EL(K)-H(K)/2.)/0.3048,  19/24/97 FIN
& T2(K, 1), (C2(K,I,CN(JC)),JC=1,NAC) 19/24/97 FIN
END DO 11/31/95 FTN
END IF 11/31/95 FIN
END DO
END IF
END IF

*hAFA** \elocity vectors

IF (VECTOR) THEN
IF (JDAY.GE.NXTMVP.OR.JDAY.GE.VPLD(VPLDP+1)) THEN

IF (JDAY.GE.VPLD(VPLDP+1)) THEN
VPLDP = VPLDP+1
NXTMVP = VPLD(VPLDP)

END IF

NXTMVP = NXTMVP+VPLF(VPLDP)

IF (VPSTYL.NE.'FTN') THEN 11/31/95 FIN
WRITE (VPL,*) JDAY,MONTH//GDCH//", ', YEAR.KT,US
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WRITE (VPL,*) Z
WRITE (VPL,*) U
WRITE (VPL,*) W
ELSE
DOJB=1.1
DO I = CUS(JB), DS(JB)

Then write horizontal and vertical velocity vectors
for each cell (along with elev of center of cell).

OO0

WRITE (VPL,'(I5,F9.4,215,3E16.8)") YEAR, JDAY, I. KT,
& (EL(KT)-Z(I)-HKT2(1)/2.)/0.3048,U(KT. 1), W(KT, 1)
DO K=KT+1,KB(I)

WRITE (VPL,'(I5,F9.4,215,3E16.8)") YEAR, JDAY, I,
& K, (EL(K)-H(K)/2.)70.3048, U(K,I), W(K,I)
END DO
END DO
END DO
END IF
END IF
END IF

FAAkkxx Contours

IF (CONTOUR) THEN
IF (JDAY.GE.NXTMCP.OR.JDAY.GE.CPLD(CPLDP+1)) THEN
IF (JDAY.GE.CPLD(CPLDP+1)) THEN
CPLDP = CPLDP+1
NXTMCP = CPLD(CPLDP)
END IF
NXTMCP = NXTMCP+CPLF(CPLDP)
C WRITE (CPL,8040) JDAY,MONTH,GDAY,YEAR
IF (CPSTYL.NE.'FTN') WRITE (CPL,8040) JDAY,MONTH,GDAY,YEAR
DO JB=1,NBP :
IF (CPSTYL.NE.'FTN') THEN
WRITE(CPL,8010) CUS(JB)
WRITE(CPL,8010) KT
WRITE(CPL,8050) QIN(JB),QSUM(JB)
WRITE(CPL,8050) (Z(I),I=CUS(JB),DS(JB))
DO I=CUS(JB).DS(JB)
WRITE (CPL.8050) (T2(K,I),K=KT ,KB(I))
END DO
DO JC=1,NAC
DO I=CUS(JB),DS(JB)
IF (CPRC(CN(JC)).EQ." ON') THEN
WRITE (CPL,8050) (C2(K,I,CN(JC)).K=KT,KB(I))
END IF
END DO
END DO
ELSE
DO I = CUS(JB). DS(JB)

DO K=KT.KB(I)
DO JC=1,NAC
IF (C2(K,I,CN(JC)).LT.1.0E-20) C2(K,I.CN(JC)) =
& 1.0E-20
END DO
END DO
WRITE (CPL,'(I5,F7.2,215,23E16.8)") YEAR, JDAY, I.KT,
& (EL(KT)-Z(1))/0.3048, T2(KT,I)
& (C2(KT,I,CN(JC)),JC=1,NAC)

WRITE (CPL,'(I5,F7.2,215,23E16.8)") YEAR, JDAY, I.KT,
(EL(KT)-Z(1)-HKT2(1)/2.)/0.3048, T2(KT,I),
(C2(KT,I,CN(JC)),JC=1,NAC)

DO K=KT+1,KB(I)

Qo o
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WRITE (CPL,'(I5,F7.2,215,23E16.8)") YEAR, JDAY, I, !1/31/95 FIN

& K, (EL(K)-H(K)/2.)/0.3048, T2(K,I), !1/31/95 FIN
& (C2(K,I,CN(JC)).JC=1.NAC) 11/31/95 FTN
END DO 11/31/95 FTN
END DO 11/31/95 FIN
END IF 11/31/95 FTN
END DO
END IF
END IF

C 110/6/98 FTIN
C Insert lines for AGPM output (from source code sent by G. Hauser) !10/6/98 FTN
IF(AGPM) THEN 110/6/98 FIN
IF(JDAY.GE.NXTMAP) THEN 110/6/98 FIN
DO JB=1,NBP 110/6/98 FN
IF (DN_FLOW(JB)) THEN 110/6/98 FTN
AVTOUT = 0.0 110/6/98 FTN
DO JC=1,NAC 110/6/98 FTN
AVCOUT(CN(JC)) = 0.0 110/6/98 FTN
END DO 110/6/98 FIN
DO K=KT,KB(DS(JB)) 110/6/98 FIN
AVTOUT = AVTOUT+T2(K,DS(JB))*QOUT(K,JB) 110/6/98 FN
DO JC=1,NAC 110/6/98 FTN
AVCOUT(CN(JC)) = AVCOUT(CN(JC))+QOUT(K,JB) 110/6/98 FIN
*C2(K,DS(JB),CN(JC)) 110/6/98 FTN
END DO 110/6/98 FTN
END DO 110/6/98 FTN
QSOUT = QSUM(JB) 110/6/98 FTN
IF (QSUM(JB).GT.0.0) THEN 110/6/98 FTN
AVTOUT = AVTOUT/QSUM(JB) 110/6/98 FTN
DO JC=1,NAC 110/6/98 FTN
AVCOUT(CN(JC)) = AVCOUT(CN(JC))/QSUM(JB) 110/6/98 FTN
END DO 110/6/98 FIN
END IF 110/6/98 FIN
END IF 110/6/98 FTN
END DO 110/6/98 FIN
DO I=1,IMP 110/6/98 FTN
ELWS(I) = EL(KT)-Z(I) 110/6/98 FTN
END DO 110/6/98 FTN !
CALL WRITEP(JDAY MONTH,GDAY, YEAR,KT,KB,CUS, 110/6/98 FTN
X NBP,NAC,NCP,CPRC,CN,C2,T2,U, W, ELKT, IMP,KMP, 110/6/98 FTN
X NXTMAP, QSOUT, AVCOUT, AVTOUT , ELWS ,KTT) 110/6/98 FTN
NXTMAP = NXTMAP + APLF 110/6/98 FTN
END IF 110/6/98 FIN
END IF 110/6/98 FTN

FRrrxk* Time series

IF (TIME_SERIES) THEN
IF (JDAY.GE.NXTMTS.OR.JDAY.GE.TSRD(TSRDP+1)) THEN
IF (JDAY.GE.TSRD(TSRDP+1)) THEN
TSRDP = TSRDP+1
NXTMTS = TSRD(TSRDP)
END IF
NXTMTS = NXTMTS+TSRF(TSRDP)
DO JB=1,NBP
IF (DN_FLOW(JB)) THEN
AVTOUT = 0.0
DO JC=1,NAC
AVCOUT(CN(JC)) = 0.0
END DO
ID =.DS(JB) 13/14/97 FIN
DO K=KT,KB(ID)
AVTOUT = AVTOUT+T2(K,DS(JB))*QOUT(K,JB)
DO JC=1,NAC

B-24



CE-QUAL-W2 Revisions
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AVCOUT(CN(JC)) = AVCOUT(CN(JC))+QOUT(K, JB)
*C2(K,DS(JB) ,CN(JC))
END DO
END DO
IF (QSUM(JB).GT.0.0) THEN
AVTOUT = AVTOUT/QSUM(JB)
DO JC=1.NAC
AVCOUT(CN(JC)) = AVCOUT(CN(JC))/QSUM(JB)
END DO
END IF
END IF
END DO
IF (WITHDRAWALS) THEN
DO JW=1,NWD
TWD(IW) = T2(KWD(JW) , THD(JW))
DO JC=1,NAC
CWD(CN(JC) , W) = C2(KWD(JW) , THD(JW) ,CN(JC))
END DO
END DO
END IF
IF (TSSTYL.NE.'FTN') THEN
IF (WITHDRAWALS) THEN
WRITE (TSR.5030) JDAY,DLT,ELKT,AVTOUT, (AVCOUT(CN(JC)).
JC=1,NAC) , (THD(JW) , JW=1,NWD) ,
((CWD(CN(JC) . JW),JC=1,NAC) , JW=1,NHD)
ELSE
WRITE (TSR,5030) JDAY,DLT,ELKT,AVTOUT, (AVCOUT(CN(JC)).
JC=1.NAC)
END IF
ELSE
IF (RS_CNT.GT.0.0) RS_AVG = RS_SUM / RS_CNT
RS_SUM = 0.0
RS CNT = 0.0
DO JC=1,NAC
IF (AVCOUT(CN(JC)).LT.1.0E-20) AVCOUT(CN(JC)) = 1.0E-20
END DO
IF (CONSTITUENTS) THEN

If algae is being simulated, print the following extra
output at the u/s, mid-lake, and d/s profile stations:
1) avg algae conc in top 2 layers (for each group).

2) hypolimnetic DO conc 3.5 m above the bottom. and

3) secchi depth estimated as the depth to which 10% of
the atmospheric solar radiation penetrates. Calculate
the extinction coefficients using inorganic suspended
solids and detritus and algae conc's from top 3 layers.

IF (ACC(22).EQ.' ON' .AND. ACC(23).EQ.' ON' .AND.
ACC(24).EQ." ON') THEN

ALGIUS = (C2(KT,IPMIN,22) + C2(KT+1,IPMIN.22)) / 2.0
ALG2US = (C2(KT,IPMIN,23) + C2(KT+1,IPMIN,23)) / 2.0
ALG3US = (C2(KT,IPMIN,24) + C2(KT+1,IPMIN,24)) / 2.0
ALGIML = (C2(KT,IPML,22) + C2(KT+1,IPML,22) ) / 2.0
ALGOML = (C2(KT,IPML,23) + C2(KT+1,IPML,23) ) / 2.0
ALG3ML = (C2(KT,IPML,24) + C2(KT+1,IPML.24) ) / 2.0
ALGIDS = (C2(KT,IPMAX,22) + C2(KT+1,IPMAX,22)) / 2.0
ALG2DS = (C2(KT,IPMAX,23) + C2(KT+1.IPMAX,23)) / 2.0
ALG3DS = (C2(KT,IPMAX,24) + C2(KT+1,IPMAX,24)) / 2.0

FRACTION_SRO = 0.1

LAYERS TO_AVG = 3

DO IP=1.3
IF (IP.EQ.1) IPROF = IPMIN
IF (IP.EQ.2) IPROF = IPML
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