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03/93 RVA4 draft APPENDI X C
RVA4, VERSION 4.27

TI-T3 Job Title (required)
Field Variabl e Val ue Description

0, ¢! | C1 T Card group identifier

0, c?2 | C2 1, 2, 3 Card group identifier

|- 10 TI TLE Any Any al pha-numeric data, up

to 77 characters

Any nunber of Tl and T2 cards may be used and the sequence is not
significant. Only one T3 card nmay be used and it nust be the |ast

title card in the set. The program reads the "3" as meaning END
of the T cards.

$F Formatted or Fixed Field Input (optional)
Field Variabl e Val ue Descri ption
0, ¢ |-2 | Cl $F Card group identifier

Specifies fixed field
(formatted) run

control input. Required for
formatted 1nput data.

TI - T3/ $F RVAA- 1 Tl - T3/ $P
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$L Logical Unit Control (required)
Field Vari abl e Val ue Description

¢, C 1-2 | C1 $L Card group identifier

1 | GEON + File nunber for geonetric

input. Typically the binary
output from G-GEN (RMAL).
(default eu = 10)

2 | VELN t File nunber for input flow
and depths. Binary output
froman RVA2 run. (default
eu = 20)

3 | HOTN + File for input initial
uality conditions.
default ¢u = 30)

4 | ALTBC + File number for alternate
input file for time varying
boundary conditions, see
text. (default eu = 4

5 | FI NO + File nunber for binary
output of final results
(default gu = 31)

6 | HOTO + File nunber for binary
output of restart ﬂuallty
condi tions. (defau
tu = 32

7 | OT * File nunmber for full print
output of results (default
tu = 33

8 | SPRT + File nunber 'for specia

sunmary output of results.
(default gu = 34)

NOTE: The file nunbers are automatically assigned the default if
the value is positive. Negative entries allow the user to
assign their own file numbering. A zero indicates the
file is never used. (The HEC-style card input is read on
[ogical unit 3)

$L RVA4- 2 $L
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$M Machi ne Identifier (required)
Field Variabl e Val ue Description

0, ¢ I-2 | C1 $M Card group identifier

1 | VRSI D + Controller for record length

and word size for front

solver buffering

=1 Mcro wth-Definicon
032 Board Direct access
record |ength.
Unlimted and defined
in terns of bytes.

=2 Prime Mni-conputer
wth direct access
record |ength.
Unlimted and defined
in terms of short words
(ie, 2 bytes).

=3 Dec VAX with direct
access record |ength.
Limted to 32K bytes
and defined in terns of
long words | 4 bytes).

=4 ple MAC Il wusing
ABSOFT FORTRAN,
Definicon 020 Board,
or Dec VAX to avoid
short record |ength.
Direct access defined
files that are opened
as required. CAUTI ON:
gan{ files are left on
i sk.

= 5 Cray or Cyber 205.
Direct access for
systems using 64 bit or
8 byte words and whose
record lengths are
defined in bytes.

= 6 Sane as option 4 above,
except the names of the
files that are open
wll not contain a ‘.’

$M RVA4- 3 $M
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CO COMMENT CARD (optional)
Field Vari abl e Val ue Description

0, ¢ 1-2 | C1 co Card group ldentifier

|-10 FLD A Any al pha-nuneric data

Comments may be supplied on this card any where within the run

control input.

CS RvAM  Flow Control Structures (optional)
Field Vari abl e Val ue Descri ption

0, cl-2 | C1 (o Card group identifier

1 NIN + Flow controller identifier
>= 904. Applies these
paraneters to |MAT = NIN

2 NJT + RVMd flow controller type
= 1 match concentrations
= 2 lock operation

If NJT = 2, fields 3-6 nust be specified

3 ALFAI + Angle of control structure
in radians counterclockw se
from the positive X axis.

4 VOLLK t Vol ume of the lock (ft3) ??

5 GAMLK t M xi ng exchange factor for
a locking event
1 0.0 <= GAMK <= 1.0)

6 ALOCF + Locki ng frequency per hour
(deci mal ??7?)

CQ CS RVAG- 4

Co/Cs
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DF Card Full Diffusion Coefficient (required)
(Conbi nati on of DX & DY)

Field Variabl e Val ue Description
0, c -2 | C1 DF Card group identifier
1 J El ement material type
(1 MAT)
2 ORT(J, 1) | nvokes automatic scaling

of x and y diffusion of
the element type J (nR/sec).
Scaling is a function of
both velocity and grid size.

Exanpl e: -20 will nultiply
the x diffusion auto-scale
by 20.

+ X-direction diffusion
coefficient of elenment
type J (n2/sec)

ORT(J, 2) + Y-direction diffusion
coefficient of elenment
type J (n2/sec)

Note: |If auto-scaling is
i nvoked the y diffusion
will be multiplied by
at(Jd,?2)
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DM

Field

RVA4 draft

Wetting and Drying by Marsh Porosity

Vari abl e

Val ue

02/ 93

(optional)

Descri pti on

W
1

| C1
| C3

VDMC4

DMo/ (DM bl ank) card

DMI. DME, or

DW cards.

the last assignnment

DM
b/

N

E

required,

Card group identifier
Option 1. | DNOPT

Option 2: Wt and dry by
node

Qption 3: Wt and dry by
el ement

tion 4: Wt and dry b
> | MAT Yo

For option 1, J = IDNOPT

J =0 Mrsh option
| noperative. All DM
cards are ignored.

J = -1 Use given default
values for all nodes

J = -2 User specifies
values for all nodes

J =+ User specifies
values for all nodes
>= ]

For option 2, code the

node #

For option 3, code elenent #
For option 4 code the |MAT #

Depth shift
(default = 3.0 FT)

Depth range over which
section reduces (default =
2.0 FT)

Mninmum active fraction
over |ower section (Kappa
default = 0.02)

Absolute bottom elevation
of the marsh channel.

then optionally followed by

a node receives multiple assignnents,

IS processed.

RVA4- 6
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DX Card Diffusion Coefficient in X-Plane (optional)
Field Vari abl e Val ue Descri ption
0, cl-2 | C1 DX Card group identifier
1 J Elenent material type
(1 MAT)
2 ORT(J, 1) X-direction diffusion
coefficient of elenent
type J (nk/sec)
DY Card Diffusion Coefficient in Y-Plane (optional)
Field Vari abl e Val ue Description
0, ¢c 1-2 | C1 DY Card group identifier
1 J Elenent material type (IMAT)
2 ORT(J, 2) Y-direction diffusion
coefficient of elenent
type J (m/sec)
FT Card Water Tenperature (optional)
Field Variabl e Val ue Descri ption
0, c 1-2 | C1 FT Card group identifier
1 WIEMP Average Initial water

NOTE: If no FT card is present,

DX/ DY/ FT

RVA4- 7

temperature in degrees
Cel si us

15 degrees Celsius is used.

DX/ DY/ FT
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FQ Card Fluid Qualities Concentration (required)
Field Variabl e Val ue Descri ption
0, ¢ I-1 | C1 FQ Card group identifier
1 NQAL + Nunber of quality
constituents
2 | DOS 0, + = 1 dissolved oxygen and
BOD are constituents 1
and 2 , respectively.
= 0 otherw se
BOD => biological oxygen
demand
FQ RVA4- 8

FQ
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FQC Card Fluid Qualities, Decay Control
Field Variabl e Val ue Description

0, cl-2 | C1 FQ Card group identifier

0, ¢ 3 | C3 C Card group identifier

1 XKCCOEF + Decay coefficient for each
constituent. (day-1)
Provide a decay coefficient
for each constituent as
specified by NQAL on FQ
card.
0 No decay
o decay rapidly

NOTE « C(t) = @ “XKCOEF(t)

Cl+=
wher e t = tine in days

FQC

concentrati on

concentration at tine ¢

RVA4- 9

FQC
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G&C Card Continuity Check Line Calculation
(required infusing BCL card)
Field Vari abl e Val ue Description
0, ¢ 1-2 | Cl GC Card group identifier
1 Continuity line #
2 LI NE( K, J) Corner node nunber 1,

Mass flux continuity can be calculated at

nunber 8. |f a continuation
line is needed (> 8
nunbers in formatted

Input), start in field 1 of
next GC card (maximum Of
150 nodes per check line).
(-1)

End each list with a

up to 150 lines across

part or all of the grid. Prescribe the boundary line first since
that line is used in calculating the percents displayed on all
subsequent lines. Code corner nodes only. Code all lines in the
same direction; otherwse, sign changes will occur in the
rintout. In general, code right to left when facing downstream
he first list should be the inflow boundary because 1t wll be

assuned to be 100%

GC

RMA4-10

GC
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GE Card GRID, Elenent Connection Table (optional)

The elenment connection table will wusually be provided by the
GFGEN preprocessor as defined by $L-card. If so, this card is not

required. If small revisions are indicated code the nodal point-
el ement connection table.

Field Vari abl e Val ue Descri ption
0, ¢c 1-2 | C1 GE Card group identifier
1 J El enent nunber
2-9 NOP(J, ) Up to 8 node nunmbers for
element J, listed

countercl ockw se around
the element STARTING
FROM ANY CORNER

10 [ MAT(J) El ement type (optional,
may be specified on GI
card)

11 ANG J) Element orientation for

eddy viscosity tensor
(radi ans nmeasured
countercl ockwi se from
positive X-axis)

GE RVA4- 11 GE
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OGN Card Gid, Nodal Point Coordinates (optional)
Field Variabl e Val ue Description
0, cl-2 | C1 GN Card group identifier
0, ¢ 3 | C3 b Option 1: Code X and Y
coordinates only
0, ¢ 3 | C3 N Qption 2: Code X and Y

coordinates and
bed bottom elevations (as

in GFGEN)
1 J Node nunber
2 CORD(J, ) X-coordinate input at node J
3 CORD( J, 2) Y-coordinate input at node J
4 VD(J) bottom el evation at node J
For 1D problem continue
W DTH(J) Channel width at zero
depth for node J
SSI(J) Left side slope
SS2 (J) Right side slope
W DS(J) Storage width associated

with zero depth

GN RVA4- 12 GN
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GS Gid, GCeneral GCeonetry Paraneters (optional)
Field Vari abl e Val ue Description
0, c 1-2 | C1 GS Card group identifier
1 XSCALE 0, + Scale factor for X -
coordinate. Default = 1.0
2 YSCALE 0, + Scale factor for Y -
coordinate. Default = 1.0
NOTE: To convert feet to neters; the scale factor should be
. 3048
GT Gid, Element Types (optional)
Field Vari abl e Val ue Description
0, ¢ 1-2 | C1 GT Card group identifier
1 J El ement nunber
2 | MAT(J) El enent type
3-10 Need as many (J, | MAT (J)
sets) as GE cards present.
GS/ GT RMA4- 13 GS/ GT
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GV Card Gid, Eddy Viscosity Tensor (optional)
Field Variabl e Val ue Description
0, cl-2 | C1 GV Card group identifier
1 J ¥ El ement nunber
2 ANG -, 0, + Direction of eddy viscosity
t ensor ﬁRadl ans,
countercl ockwise from x-
axi s)
NOTE: Need as many (J, ANGJ) sets) as GE cards present. Continue
to fill the card with element and direction pairs, then use
another GV card. Default angle is zero.
GW Card | - Di mensional Node Wdth Assignment (optional)
Field Variabl e Val ue Description
0, cl-2 | C1 GW Card group Identifier
0, ¢ 3 | C3 b Option 1: Universal
assignment for all nodes
N Option 2: individual node
assi gnment
NODE Corner 1D node nunber
W DTH Channel width at zero depth
SS1 Left side slope
SS2 Right side slope
W DS Storage w dth associated
with zero depth
GV GW RVA4- 14 Gv/ GW
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HD Card Water Depth (optional)
Field Vari abl e Val ue Descri ption
0, cI-2 | C1 HD Card group identifier
1 LOC1 + Starting node nunber at
which this gl obal
assignment wll be nade
2 VEL( 3, LOC1) Depth of water at node
LOC (nmeters)
HU Card X-Vel ocity (optional)
Field Variabl e Val ue Description
0, c 1-2 | C1 HU Card group Identifier
1 LOC1 Starting node nunber at
which this gl obal
assignment wll be nade
2 VEL(I, LOC1) X- velocity at node LOC
(met ers/sec)
HV Card Y- Vel ocity (optional)
Field Variabl e Val ue Description
0, cl-2 | C1 Hv Card group identifier
1 LOCL Node nunber
2 VEL( 2, LOC1) Y- velocity at node LOC
(et ers/ sec)
HDY HU/ HV RVA4- 15 HDY HU HV
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HS Card Hydrodynami ¢ Scale Factors (optional)
Field Variabl e Val ue Description

0, ¢ -12 | C1 | C Card group identifier

1 USCALE X velocity scale factor.

May be used to convert
input to M SEC.
Default = 1.0

2 VSCALE Y velocity scale factor.

May be used to convert
i nput to M SEC.
Default = 1.0

WSCALE Depth scale factor. My be
used to convert input to
M SEC. Default = 1.0

*NOTE: Set scale to .3048 to convert English to metric.

HS RVA4- 16 HS
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|IC Card Initial Quality Concentration (required for
COLDSTART)
Field Vari abl e Val ue Descri ption
0, ¢ I-2 | Cl IC Card group identifier
0, ¢ 3 | C3 b/ Option 1: universal
assi gnment
0, ¢ 3 | C3 T Option 2: for material
type
0, ¢ 3 | C3 E Option 3: for elenent
nunber
0, ¢ 3 | C3 N Option 4: for node nunber
1 | START t Option 1. Starting node
nunber for universal
assi gnment
Qption 2: the material
type (IMAT)
Qption 3:  the elenent
nunber
Option 4: the node nunber
2 TOLD + Initial quality
concentration, | ]
Enter from 1l to the
maxi num nunber of quality
constituents (NQAL)
HS RvAd- 17 HS
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RE Card Re- Sol ve Sol ution Techni que
Field Vari abl e Val ue Description
0, ¢ 1-2 | C1 RE Card group identifier
1 | SAV Re-solve save switch
= -1 do not save gl obal
matrix for resolution
= 0 act on value of IRESL
= 1 save global matrix for
resol ution
| RESL Re-solve restore swtch
= 0 act on value of |SAV
= N use resolve file saved
during time step N
DELT Tine step for this solution
step (hours). Value used
only when |SAV is active.
Time step from resolve file
is used if IRESL is active.
NOTE: skip this card if delt = 0.0, ie, steady state
RE RVA4- 18 RE
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TC Card Tine Control (required)
Field Variabl e Val ue Description
0, ¢ 1-2 | C1 TC Card group identifier
TSTART Starting time for
si mul at 1 on( hours)
2 DELT Time step (hours)
3 NTI ME Total nunber of time steps
4 TMVAX Maxi mum simulation time
(hours)
5 SSF Steady state flag
-1 > ALPHA is 1.0 and tine
terns are on
O -->time terms are omtted
otherwise ALPHA = 1.5
(2nd order in tinme)
TH Card Timng for Hydrodynam cs (required)
Field Variabl e Val ue Description
0, ¢ -2 | C1 TH Card group identifier
1 TCORR Hours to be subtracted from
input velocity file
generated by RVA2.
2 TEND Time of last step on input
velocity file
NOTE:  Upon reaching 'TEND, the RVA2 velocity file will rewnd
to be used again.
TC/ TH RVA4- 19 TC/ TH
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TO Card Timng for Binary Qutput File Wite (optional *)
Field Vari abl e Val ue Descri ption

0, ¢ 1-2 | C1 TO Card group

1 T™MCD -,0 Save all conputed tine steps
(ie TMOD = DELT, see
TC- Card)
Deci mal hour frequency to
save final results.
Exanpl e: 0.25 will save at
/4 hours

BEGQ NT Save all tines satisfying
TMOD
0, + Deci mal hour to begin
saving final results
ENDT Save all times satisfying
TMOD
t Deci mal hour to stop saving

final results

*NOTE: All conputed tine steps are saved if this card is

m ssi ng.

Example: TO O 100 200 will

save all conputed time steps

bet ween 100 and 200, i nclusive.

TO RVA4- 20

TO



Vari abl e

Trace by Constituents for

Val ue

RVA4 draft
Al'l Nodes

APPENDI X C
(required)

Descri ption

0, cl-2 | C1
1 | PRT

NTSEG

| ECHO

| TRACE

OHGOSH

TP

TP
0-2

0-1

0-1

0-4

RVA4- 21

Card group

Print
= 0

= 1

Print
= 0
= +

| nput

Echo Print

0
1

0

identifier

option:

suppress node/ el enent
print

print all input data
& expanded form of
results

suppress node and

el ement data and print
short form of the
results

interva

no print

use nodulo function to
determ ne print

I nterval

Card
= 0 Suppress
= 1 Print

no subroutine trace
trace program |logic as
each subroutine Is
cal |l ed

i nt ernal
trace

no detail
print

1-4 diagnostic debug print

trace

TP
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TQ Card Trace by Qality (optional)
Field Vari abl e Val ue Description

0, ¢ 1-2 | C1 TQ Card group identifier

0, ¢ 3 | C3 1 Constituent 1

0, ¢ 3 | C3 2 Constituent 2

0, ¢ 3 | C3 3 Constituent 3

0, ¢ 3 | C3 4 Constituent 4

0, ¢ 3 | C3 5 Constituent 5

0, ¢ 3 | C3 6 Constituent 6

1 JSPRT(J, ) Node numnber(s)

end the list with a (-1)

TR Card Trace the Following Nodes for All Active (optional)
Constituents

Field Vari abl e Val ue Descri ption
0, cl-2 | C1 TR Card group identifier
0, c 3 1C3 N trace for all active
constituents at node
JSPRT
1 JSPRT(J, 1) Node nunber (s)

End the list with a -1

TQ TR RVA4- 22 TQ TR
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BCC Card Boundary Condition Type (optional)

The paraneters on this card are necessary if and only if the
user wishes to revise the boundarK condition update parameters
bet ween dynam c time St eps. is card is present for steady
state, the boundary cond|t|on paraneters specified on previous
cards ( TZ, d, and BW wll be overruled.

Field Vari abl e Val ue Descri ption
0, c 1-2 I C1 BC Card group identifier
0, ¢ 3 | C3 C Card group identifier
1 DELTN The delta time step length

in deciml hours ( DELT is
revised only if the value
is > 0)

2 | QF The nunmber of tine steps to

be skipped off the boundary
condition input file.

BCC RVA4- 23 BCC
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BCN Card

Field

RVA4 draft
Nodal

Vari abl e

Boundary Conditions

Val ue

02/ 93

(optional)

Descri ption

0, c 1-2
0, ¢ 3

2, NQAL+

NQAL+2

NQAL+3

BC

| C1
| C3

TBC(JBX, | )

NQAL
| BCFCT( JBX)

BCFCT( JBX)

BC

N

RVAA- 24

Card group identifier
Boundary

specification
by node

(B9

Boundary specification by
continuity check 1ine.

Node/line number at which

a global boundary condition
is to be specified. If
negative the nodel holds
outflow to constant value
specified in TBC array.

BC for quallty constituent 1
at node/line

BC is exactly equal to the
constituent's concentration
when flow is into the nodel.
Potential shock gdefault)

if direction of flow

reverses with tine.

A factor will be applied to
the BC concentration to
allow a gradual change in

t he |nflow BC after a flow
reversal

A factor between 0 and 1 is
g ied to BC i f
SPCLBC(J) =

Factor

close to one is very
gr adual

BC
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BL Boundary Loadi ng (Mass) (optional)
Field Vari abl e Val ue Description
0, ¢ 1-2 IC1 BL Card group identifier
0, ¢ 3 1 G3 b/ Option 1. global
0, ¢ 3 T Option 2: Dby material
: type
0, ¢ 3 E Option 3: by el enent
nunber
0, ¢ 3 N Option 4: by node nunber
1 | START node, element or | MAT
number,
Note for Option 1:
Negative |START |oads all
nodes 2 ABS(| START)
Positive |START |oads all
el ements 2 | START
2 PBCX(I, 1) Mass | oading (units see
bel o for constituent 1 at
| STAI
3 PBCX( I, 2) Mass loading for constituent
2 at | STA
4 PBCX( I, 3) Mass |oading for constituent
3 at | STA
5 PBCX( I, 4) Mass | oading for
constituents 4 at |START
6 PBCX(I, 5) Mass |oading for
constituents 5 at |START
1 PBCX( I, 6) Mass |oading for

constituents 6 at |START

UNITS: Total mass/sec in the appropriate units of the sinulation

Example, wuse ppt for salinity

BL RvA4- 25

BL



APPENDI X C RWA4 draft 02/ 93

END Card Used to Separate Tinme Steps (required)
Field Variabl e Val ue Description

0, c -2 | C1 EN Card group identifier

0, ¢ 3 | C3 D Card group identifier

l-1.0 FLD A may be used for comments

This card signals the end of boundary condition input for a given
time Step.

STOP Card Stop Sinulation (required)
Field Variabl e Val ue Description

0, cl-2 | C1 ST Card group identifier

0, ¢ 3 | C3 0 Card group identifier

2-10 FLD A may be used for comments

This card will override any previous control concerning the

l ength of the RMA4 sinulation.

ENDY STOP RVA4- 26 ENDY STOP
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