FTABLES Block

4.5 FTABLES Bl ock
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Layout
*kk Kk k%
FTABLES
FTABLE <t >
<----ftab-parns---->
A row-of-values --------mmmm e e >

i ne above repeats until function has been described through desired range

END FTABLE<t >
Any nunber of FTABLES may appear in the bl ock

END FTABLES
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Details
Synbol FORTRAN For mat Conment
Nanme( s)

<t> NUVBR 3 User's I D nunber for this FTABLE

<ft ab- par ns> Fpar ns(4) 41 5 Up to 4 control paraneters may be
supplied for an Ftable, e.g. nunber of
rows, nunber of columms, etc. Exact
detail s depend on the FTABLE concer ned.

<r ow of - val ues> VAL(*) variable Each colum is dedicated to one of the

variables in the function. Each row
contains a full set of corresponding
val ues of these variables, e.g., depth,
surface area, volunme, and outflow for
a RCHRES.
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FTABLES Block
Expl anati on

An FTABLE is used to specify, in discrete form a functional relationship between
two or nore variables. For exanple, in the RCHRES nodule, it is assunmed that there
is a fixed relationship between depth, surface area, volunme, and vol unme- dependent
(F(vol)) discharge conponent. An FTABLE is used to docunent this non-analytic
function in nunerical form Each colum of the FTABLE is dedicated to one of the
above vari abl es, and each row contai ns correspondi ng val ues of the set. That is,
each row contains the surface area, volune, and discharge for a given depth. The
nunber of rows in the FTABLE will depend on the range of depth to be covered and
the desired resolution of the function

4.5(3) FTABLES for the RCHRES Application Mdul e
4.5(3).1 FTABLE for HYDR section

The geonetric and hydraulic properties of a RCHRES are summarized in a function
table (FTABLE). Every RCHRES nust be associated with one FTABLE; the association
i s done in Tabl e-type HYDR- PARM2 (Section 4.4(3).2.2 above). Usually, every RCHRES
will have its own FTABLE, however, if RCHRES' s are identical they can share the
same FTABLE. FTABLE s nmay be included in the user's input (FTABLES Bl ock) or they
may be stored in a WOMFile
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FTABLE <t >
<-nr><-nc>
<-depth--><--area--><-volune-><-------------- f(vQL)-values ------------------- >
The above row repeats until values have been supplied to cover the entire
cross-section at the desired resolution

END FTABLE<t >

Exanpl e

kkhkkkkhk*x

FTABLE 103

rows cols *xx
3 5
dept h ar ea volume outflowl outflow2 ***
(ft) (acres) (acre-ft) ( ft3/s) ( ft3/s) ***
0.0 0.0 0.0 0.0 0.0
5.0 10.0 25.0 20.5 10.2
20.0 120.0 1000.0 995.0 200.1

END FTABLE103
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Details
Synbol Nanme( s) For mat Conment
<t > see Sect. 4.5 13 I D No. of FTABLE
<nr > NROWS 15 Nunber of rows in FTABLE
<nc> NCOLS 15 Nunber of columms in FTABLE
<dept h> Dept h F10.0 Dept h of RCHRES
Units: English = ft; Metric = m
<ar ea> Surface area F10.0 Surface area of RCHRES
Units: English = acres; Metric = ha
<vol unme> Vol une F10.0 Vol une of RCHRES; The volune in the
first row nust be 0.0; Units:
Engli sh= acre.ft; Metric= MB (10**6 nB)
<f(vol)- F(V) (NCOLS- 3) * Units: English = ft3/s; Metric = nB/s
val ues> F10.0

Expl anati on

This FTABLE lists depth, surface area and, optionally, one or nore other val ues
(typically discharge rates) as functions of volunme. HSPF interpol ates between the
specified values to obtain the geonetric and hydraulic characteristics for
i nternedi ate val ues of vol une.

The FTABLE must satisfy the foll ow ng conditions:

(NCOLS* NROAS) nust not exceed 100

NCOLS nust be between 3 and 8

There nmust be at | east one rowin the FTABLE

The first row must have volune = 0.0

No negative values are permitted

The depth and volune fields nay not decrease as the row nunber increases

oo kwnE

In the exanpl e given above, we have a reach with two outflows, both of which are
functions of volume. Thus, there are 5 colums in the FTABLE

The values for this type of FTABLE can either be supplied directly by the user or
generated by a subsidiary programfromnore basic information (e.g., by backwater
anal ysis or Manning's equation for assumed uniformflow).

WDM FTABLES are stored in WOM "tabl e" data sets, and accessed directly by HSPF
These data sets may be created and nodified through the use of the ANNI E program
WDM FTABLES follow the sane structure, and nust satisfy the same conditions as
FTABLES contained in the UC .
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Time Series Linkages

4.6 TIME SERI ES LI NKAGES

4.6.1 Ceneral D scussion

I n the EXTERNAL SOURCES, NETWORK, EXTERNAL TARGETS, and SCHEMATI C/ MASS- LI NK bl ocks,
the user specifies those tine series which are to be passed between pairs of
operations in the same | NGRP or between i ndivi dual operations and external sources/
targets (WOM Data sets, DSS Data records, or sequential files). The blocks are
arranged in the formof tables, each containing one or nore entries (rows). Each
entry contains source information, a multiplication factor, a transformation
function, and target information

The entries in these bl ocks may be in any order

When a tine series associated with a data set in a WbOMfile is referred to, the
user supplies the data-set nunber and the data-set nane. This information nust
agree with data supplied when the data set was created. WM data sets and
associated attributes are created using the interactive program ANNI E.  The user
shoul d refer to the ANNIE User's nmanual for additional information

Time series may al so be associated with DSS data records in up to five different
DSS files. Each record, or group of records, is identified by a pathnanme, which
is specified in the PATHNAVES bl ock, where it is associated with a data-set nunber
in the context of the current UCI file. No data-set name is specified.

If a DSS record is accessed as an external target, it is not necessary that the
record, or even the file, exist before the run. DSS records used as externa
sources, however, mnust be already present in the specified DSS file.

The user specifies time series which are input to, or output from an operating
nodul e by supplyi ng a group name (<sgrp>, <tgrp>) and a nenber nane plus one or two
subscripts (<snenmp<m#>, <tnmenp<n#>). The nenber information nust be conpatible
with data given in the Tine Series Catal og for the applicabl e operating nodul e and
group (Section 4.7).

The user may route the same source to several targets by maki ng several separate
entries in a block, each referring to the same source, or by making use of the
"range" feature provided in the <tvol ><range> field. This latter feature does not
apply to entries in the EXT TARGETS Block. In either case the inplication is that
data fromthe source will be used repetitively, and each tine will be multiplied
by the specified factor and added to whatever el se has already been routed to the
specified target. Conversely, several sources may be routed to a single target,
except in the EXT TARGETS Bl ock. Thi s happens when several entries specify
di fferent sources but the same target. Here, the inplication is that the data
obt ai ned fromthe several sources nmust be accunul ated (added) before bei ng used by
the target.
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4.6.1.1 WM File Concepts

The WoM file is a binary, direct-access file that is organized into discrete data
sets. Each data set consists of data as well as "attributes" that describe the
data. Disk space for a WoMfile is allocated as needed in 40, 960-byte i ncrenents.
Space from del eted data sets within a WoMfile is reused as new data are added to
the file. Thus the WOMfile needs no special nai ntenance processing.

HSPF accesses WM files for both input and output tine series data. HSPF requires
that a data set be created in an existing WDMfile prior to any run that wites to
the data set. Mai ntenance of WM files and creation of new data sets is
acconpl i shed using the USGS's ANNIE program (Flynn, KM, P.R Humel, A M Lunb,

and J. L. Kittle, Jr. 1995. User *s Manual for ANNIE, Version 2, a Conputer Program
for Interactive Hydrol ogi c Data Managenent. WR Report 95-4085. U.S. Geol ogi cal

Survey, Reston, VA).

Wthin the HSPF UCI file, a WoMdata set is referred to by its data-set nunber and
its nane (i.e., its TSTYPE attribute), which is a four-character al pha-nuneric
identifier. As stated above, WDMdat a-set attributes are created when the data set
is first created using the ANNIE program The attributes that are associated with
time series data sets can be divided into two types: 1) those that describe howthe
data are stored in the data set, and 2) those that are purely descriptive or
provide information about the data. Exanples of the second type are station nane
(STANAM), station ID (STAID), latitude and | ongitude (LATDEG LNGDEG, and dat a- set
description (DESCRP). Attributes of the first type are nore critical, and are
considered "required" attributes for tine series data sets. These attributes are
defi ned bel ow

TCODE Time units code for defining the time interval of the data set (1-seconds,
2-mnutes, 3-hours, 4-days, 5-nonths, 6-years); valid values in HSPF are
2, 3, 4, and 5.

TSSTEP Time interval of data set in TCODE units (used in conbinati on wi th TCCDE)

TSFORM Form of data; valid values in HSPF context are: (1-nean over time step, 2-
total over tine step, 3-instantaneous); 1 and 2 correspond to "nmean" tine

series, and 3 corresponds to "point" time series.

TSBYR Starting year of data set; defaults to 1900; generally should be set to a
year just prior to start of data.

TGROUP Unit for group pointers (3-hours, 4-days, 5-nonths, 6-years, 7-centuries);
it my affect speed of data retrievals and total anount of data storage
available in data set; see table in ANNIE manual for recomended val ues.

TSFILL Filler value for mssing data; default = 0.0.

COWFG Conpression flag (1-data are conpressed, 2-data are not conpressed)

TOLR Conpression tol erance; data values within TOLR are conpressed.

VBTIME Variable tine step flag; nust be 1 (all data at same tine step) for HSPF.
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4.6.1.2 DSS File Concepts
DSS Pat hnanes

DSS files access tine series data in a sonewhat different nmanner than WDM fil es

The latter refers to a time series by a single data-set nunber. DSS files refer
to time series by "pathnames", which follow different conventions for different
ki nds of data. HSPF uses only one of the allowed kinds, i.e., "Regular" Tine
Series. The PATHNAMES bl ock is used to temporarily assign or associ ate a dat a-set
nunber with each tinme series needed in the run. (See Section 4.6.6.)

An entire DSStime series is not necessarily stored in one | ogical piece in the DSS
file. Data are broken up into separate records with definite sizes and starting
dates, which depend on the tine step of the data. For instance, hourly data is
stored in records each contai ning one nonth of values and starting with the first
hour of the nmonth. Daily data, on the other hand, is stored yearly, in records
starting on January 1st.

The pat hnane can consi st of up to 80 characters; because of limtations on UCl |ine
l ength, HSPF only allows 64 characters in DSS pathnames. Pathnanes are separat ed
into six parts (delimted by slashes "/"), which are referenced by the characters
"A" through "F'. For a "regular"” tinme series, the conventions for the contents of
the six parts are:

Ri ver basin or project name

Location or gage identifier

Data variable, e.g. FLOWN PREC P

Starting date for block of data in the format 01JAN1980.

This part is not used by HSPF, and should be left empty.

Tinme interval - valid values are

5M N 10MN, 15M N 30MN, 1HOUR 2HOUR 3HOUR 4HOUR 6HOUR,

12HOUR, 1DAY, 1WVEEK, 1MON, 1YEAR

F Addi tional user-defined descriptive information, e.g. OBSERVED, PLAN A

o0 w>

m

Any single part may contain up to 32 characters, but the total including slashes
must remain | ess than 80 for general DSS use, and | ess than 64 characters for HSPF
(leaving the D part enpty). A typical HSPF pathnane m ght be:

/ PATUXENT/ BRI GHTON DAM DI VERSI ON/ / 1DAY/ CBSERVED- CFS/

Not e t he doubl e sl ash indicating the enpty Dpart. A Dpart may be provi ded by the
user, but HSPF ignores it; this allows the DSS systemto generate it, as needed,
based on the starting and ending dates of the run. For additional information
users should refer to the HECDSS Users @Qui de (US Arny Corps of Engi neers Hydrol ogic
Engi neering Center, April 1990).
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DSS Data Types

Each DSS data record al so may have a data type string and/or a units string stored
with it. Units strings are ignored by HSPF. Data type strings are used to
determ ne whether the tinme series is point-valued or nean-val ued in the context of
HSPF. Valid values of the data type string are:

I NST- VAL - point-val ued: instantaneous at end of interva
PER- AVER - nean-val ued: average over interval
PER-CUM - mean-val ued: total over interva

Afourth type, INST-CUM which is used for mass curves, is not valid for HSPF. The
data type string for each tine series (input or output) nmust be specified in the
PATHNAMES bl ock

The data type shoul d not change over tinme (i.e. between subsequent records) for a
given tine series. If a data record already exists before the run, any val ue
specified in the PATHNAMES bl ock must match the stored value, if it exists. If a
data record is created by the run, it is stored with the value given in the
PATHNAMES bl ock, if any. If neither the record itself nor the PATHNAMES bl ock
specifies a data type, the data is treated by the program as a nean-valued tine
series.
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4.6.2 EXT SOURCES Bl ock (External sources)

In this block the user specifies those tine series which are to be supplied to
operations in a RUN from sources external to it; external sources are WM data
sets, DSS data sets, and sequential (SEQ files.
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EXT SOURCES
<svol ><s#> <exsmpqf <ss><sg><-nfact--><tr> <tvol >< range> <tgrp> <t menp<n#>
or
<sfmt >f#

Above line repeats until all external sources have been specified

END EXT SOURCES

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

EXT SOURCES

<- Vol ume- > <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Nane> # <Name> # tem strg<-factor->strg <Name> # # <Name> # # ***
SEQ 3 HYDDAY ENGL 1.0 RCHRES 1 EXTNL | CON

VDML 22 PREC VETRZERO SUM |IMPLND 2 EXTNL PREC

DSS 132 ENGL SAME PLTGEN 10 INPUT PO NT 1

END EXT SOURCES
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Details

Time Series Linkages

FORTRAN Start
Col umm

Nare( s)

<S#>

<exsne

<sfnt>

gf

f#

<SS>

<sg>

<nf act >

<tr>

<tvol >

SVOLNO

SMVEMN

SFCLAS

QFG

SFNO

SSYST

SGAPST

MFACTR

TRAN

TVQL

12
12

12

18

18

21

25

29

39

44

A6

A6

F10.0

A6

Ext ernal source volune. Valid values are
VWDvh (WAt er shed Data Managenent System Fil e,
where n is 1-4 or blank), DSS (Data

St orage System), and SEQ (sequential file).

Dat a- set nunber if SVOL = WDvh, or DSS;
file unit nunmber if SVOL = SEQ

Dat a-set TSTYP attribute if SVOL = WDWVh;
bl ank for SVOL = DSS

SFCLAS is a string indicating the class of format
used in the sequential file.

Quality-of-data flag if SVOL = WDWVh; specifies
the mnimumquality of WOM data which will be
accepted by HSPF; valid values = 0-31; default =
31

SFNO identifies an object-tinme format supplied in
the FORMATS Bl ock. Default: standard format.

Unit systemof data in the source if SVOL = SEQ
WDWh, or DSS; valid values: ENG and METR
default = ENGL

String indicating how mssing lines in the
sequential file, mssing data in a DSS file, or
WDM data of insufficient quality will be
regarded; used if SVOL = SEQ WDWh, or DSS.

Valid val ues are ZERO (assign value 0) and UNDF
(assign undefined value). Defaults to UNDF. See
bel ow for expl anati on.

The factor by which data fromthe source will be
multiplied before being added to the target.
Default = 1.0

String indicating which transformation function to
use in transferring tinme series fromsource to
target. See Section 4.6.7 for valid val ues and
defaul ts.

TVOL is the Operation-type of the target.
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< range> TOPFST 51 3 TOPFST & TOPLST specify the range of operations
TOPLST 55 I3 which are targets (e.g., PERLND 1 5). |If TOPLST
field is blank, the target is a single operation
<tgrp> TGRPN 59 A6 Goup to which the target time series belong(s).
<tmen»  TMEMN 66 A6 Target time series nenber nane.
<m#> TMVENMBB(2) 72 2A2 Target time series nenber nane subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwi se. See Tine Series Catal og.

Expl anati on

If an entry specifies the source volune as SEQ it is referring to a tine series
coming from a sequential file. The entry nust therefore supply the file unit
nunber and format information for the file.

If an entry specifies the source volune as WDvh or DSS, the user is referring to
atinme series contained in the corresponding direct access data file: a Watershed
Data Managenent System file, or an HEC Data Storage System file. If the "n"
portion of a WoMfile reference is left blank, the program (by default) |ooks in
the first WDMfile only.?

Note: TSS functionality is not included in the documentation.

VWen data are read from a WM data set, the user may optionally supply a data
quality flag (QLFG, which will be conpared with the data quality "tag" associ at ed
with all WOMtine series data. Any data having | ower quality than specified (value
greater than QLFG w Il be rejected and assigned the value specified by the WM
attribute TSFILL (if defined for the data set), or alternatively, if TSFILL is not
avai |l abl e, by SGAPST.

VWen data are read froma sequential file the user supplies:

1. A "format class code". It fixes the nature and sequence of data in a typica
record (e.g. day and hour, followed by 12 hourly val ues).

2. The nunber of an object-tine format, situated in the FORMATS Block. It fixes
the exact format of the data in a record. A default format can be sel ected by
suppl ying the nunber 0, or leaving the field bl ank.

The format cl asses and associ ated default formats presently supported in the HSPF
system are docunented in Section 4.9.

Note: Al character strings nmust be left-justified intheir fields except WOMdat a

set names (<exsnp) which nust be justified in the sanme way that they were when the
dat a-set | abel or WOM attribute TSTYP was creat ed.
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4.6.3 NETWORK Bl ock

In this block the user specifies those tinme series which will be passed between
operations via the internal scratch pad (INPAD). If there are no such |Iinkages the
bl ock can be omitted. For many applications, particularly large or conplex

wat er sheds that have many entries in the NETWORK bl ock, the alternative use of the
SCHENMATI ¢ MASS- LI NK bl ocks may provide a sinpler and nore conceptual format for
speci fying the linkages in the NETWORK bl ock.
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NETWORK
<svol ><o#> <sgrp> <snenp<m#><-nfact--><tr> <tvol >< range> <tgrp> <t menp<n#>

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

NETWORK

<-Vol ume-> <- G p> <- Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Nane> # # <Name> # # ***
RCHRES 1 HYDR ROVOL 0.5 RCHRES 2 EXTNL | VQL

RCHRES 2 HYDR ROVOL RCHRES 5 EXTNL | VQL

RCHRES 4 HYDR ROVOL RCHRES 5 EXTNL | VQL

END NETWORK
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Details
Synbol  FORTRAN Start Format coment

Narme(s) Col um
<svol> SV 1 A6 SVOL is the Qperation-type of the source operation
<o#> SVOLNO 7 | 4 Source Qperation-type nunber (e.g., PERLND 5)
<sgr p> SGRPN 12 A6 G oup to which the source time series belong(s).
<smene SMEMN 19 A6 Source tine series nenber nane;

see Tinme Series Catal og.

<m#> SMEMSB(2) 25 2A2 Sour ce nenber nane subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwise. See Tine Series Catal og.

<nfact> MACTR 29 F10.0 The factor by which data fromthe source will be
multiplied before being added to the target.
Default (blank field)= 1.0

<tr> TRAN 39 A4 String indicating which transformation function to
use in transferring tinme series fromsource to
target. See Section 4.6.7 for defaults, etc.

<tvol> TVQL 44 A6 Qper ation-type of the target.
< range> TOPFST, 51 3 TOPFST & TOPLST specify the range of operations
TOPLST 55 I3 which are targets (e.g. PERLND 1 5). [If TOPLST
field is blank, the target is a single operation
<tgrp> TGRPN 59 A6 Goup to which the target time series belong(s).
<tmen»  TMEMN 66 A6 Target nenber nane; see Tinme Series Catal og.
<m#> TMVENBB(2) 72 2A2 Tar get nenber nane subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwise. See Tine Series Catal og.

Expl anati on

The exanpl e above shows howthis block is used to specify the connectivity of a set
of reaches of stream channel (RCHRES 1 flows to RCHRES 2, RCHRES 2 and 4 flowto
RCHRES 5). It can also be used to specify the flow of time series data from
utility operations to sinulation operations and vice versa. The network can be
extrenely conpl ex, or non-existent (e.g., if the RUNinvolves only one operation).

Because the tine series are transferred via the | NPAD, each source and target pair
nust be in the sanme | NGRP

653



Time Series Linkages
4.6.4 SCHEMATI C and MASS- LI NK Bl ocks

The SCHEMATI C and MASS- LI NK bl ocks work in tandemto all owthe user to specify the
wat er shed structure and Iinkages in a nore efficient and conceptual manner than is
possi bl e usi ng the NETWORK bl ock.

The SCHEMATI C bl ock contains global specifications of the watershed structure
i.e., connections of |and segnents to streamreaches and reach-reach connecti ons.
This block pernmits the user to input the area of a | and segnent that is tributary
to a streamreach in a single entry, instead of including the area in multiple
entries in the NETWORK bl ock. Each entry in the SCHEMATI C bl ock refers to a table
in the MASS-LINK bl ock where the detailed tinme series connections for that entry
are specified.

The MASS-LINK bl ock contains the specific time series to be transferred from one
operation to another. This block also contains any required units conversion
factors or other multiplication factors that nay be needed in addition to the area.
For exanple, when runoff froma |land segnent is transferred to a streamreach, a
conversion factor of 1/12 (0.08333) is needed to convert the runoff frominches to
acre-feet if the area units are acres. (The corresponding factor for netric units
is 10° if the area units are hectares.) Each MASS-LINK table contains the set of
time series transfers that are to be associated with one or nore of the |inkages
i n the SCHENVATI C bl ock. The HSPF program conbi nes the schematic |inkages with the
mass tine series transfers and automatically generates all of the necessary tine
series connections; these time series connections are automatically includedinthe
NETWORK bl ock by the program

The exanpl e shown belowillustrates the use of these blocks. In this exanple, the
wat er shed consi sts of three pervious | and segnments and two streamreaches. One of
the land segnents contributes |oadings to both reaches. Loadi ngs of flow,

sedi nent, heat and one di ssol ved pesticide are being transferred fromthe land to
the stream and the sedinent |oading fromthe |land surface is assuned to consi st
of 10% sand, 35% silt and 55% cl ay. The SCHEMATIC and MASS-LINK blocks to
acconplish the required connections are shown bel ow
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SCHEMATI C

<- Sour ce- > <--Area--> <-Tar get - > MBLK  ***

<Name> # <-factor-> <Name> # Thl#  ***

PERLND 1 200. RCHRES 1 1

PERLND 2 120. RCHRES 1 1

PERLND 2 235. RCHRES 2 1

PERLND 3 360. RCHRES 2 1

RCHRES 1 RCHRES 2 2

END SCHENMATI C

MASS- LI NK

<Vol une> <-G p> <-Menber-><--Mult--> <- Target > <- QG p> <- Menber->***

<Name> <Nanme> # #<-factor-> <Name> <Name> # #***
MASS- LI NK 1

PERLND PWATER PERO 0. 0833333 RCHRES I NFLOW | VCL

PERLND SEDWNT SCSED 1 0.10 RCHRES INFLOVISED 1

PERLND SEDWNT SCSED 1 0.35 RCHRES I NFLOVISED 2

PERLND SEDWNT SCSED 1 0.55 RCHRES I NFLOVISED 3

PERLND PWIGAS PCHT RCHRES | NFLOW | HEAT

PERLND PEST  TOPST RCHRES | NFLOW | DQUAL 1
END MASS- LI NK 1
MASS- LI NK 2

RCHRES ROFLOW RCHRES | NFLOW

END MASS- LI NK 2

END MASS- LI NK

hkhkhkkhkhhkhkhkhhkhhhhhhhhhhhhhdhhhhdhdhdhdddhdhdhddhdhdddhdhdddhdhdddhdhddhdhddrhdrdrdhdrrddrxsx

The SCHEMATI C bl ock contains the gl obal watershed |inkages, i.e., PLS 1 provides
| oadings to Reach 1, PLS 2 provides loadings to Reaches 1 and 2, PLS 3 provides
| oadi ngs to Reach 2, and Reach 1 is upstreamof Reach 2. The areas of PLS s 1 and
3 are 200 acres and 360 acres, respectively, and the area of PLS 2 is 355 acres,
of which 120 acres are tributary to Reach 1 and 235 acres are tributary to Reach
2.

The MASS- LI NK bl ock contains details of the individual tinme series connections that

need to be specified for each of the watershed |inkages. Each of the four PLS-to-

Reach entries in the SCHEVATI C bl ock refers to MASS-LINK Table 1, which contains

six tinme series connections fromthe PLS to the Reach. The Reach 1-to-Reach 2
entry refers to MASS-LINK Table 2; this table contains the ROFLONINFLONV
connection, which is automatically expanded by the program to generate all

necessary tinme series connections fromone reach to another.

The time series connections in the MASS-LINK bl ock are conbi ned with the SCHEVATI C
i nkages to generate the full set of connections needed in the sinmulation. Inthis
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process, the programsets up a set of connections for each [ SCHEMATI C entry] /[ MASS-
LINK table] pair. The multiplication factor for each connection is obtained by
conbining the '"area' factor from the SCHEMATIC block and the 'units/other
conversion' factor fromthe MASS-LINK bl ock. The explicit tine series connections
generated by HSPF and included in the NETWORK Bl ock for this exanple are shown
bel ow

NETWORK

**** PIS1to RCH 1

PERLND 1 PWATER PERO 16.66 SAME RCHRES 1 | NFLOW | VOL
PERLND 1 SEDWNT SCSED 1 20. SAME RCHRES 1 | NFLOWISED 1
PERLND 1 SEDWNT SCSED 1 70. SAME RCHRES 1 | NFLOWISED 2
PERLND 1 SEDWNT SCSED 1 110. SAME RCHRES 1 | NFLOWISED 3
PERLND 1 PWIGAS PCHT 200. SAME RCHRES 1 | NFLOW | HEAT
PERLND 1 PEST  TOPST 200. SAME RCHRES 1 | NFLOW | DQUAL 1
****x PIS 2 to RCH 1

PERLND 2 PWATER PERO 10. SAME RCHRES 1 | NFLOW | VOL
PERLND 2 SEDWNT SCSED 1 12. SAME RCHRES 1 | NFLOWISED 1
PERLND 2 SEDWNT SCSED 1 42. SAME RCHRES 1 | NFLOWISED 2
PERLND 2 SEDWNT SCSED 1 66. SAME RCHRES 1 | NFLOWISED 3
PERLND 2 PWIGAS PCHT 120. SAME RCHRES 1 | NFLOW | HEAT
PERLND 2 PEST  TOPST 120. SAME RCHRES 1 | NFLOW | DQUAL 1
**** PSS 2 to RCH 2

PERLND 2 PWATER PERO 19.58 SAME RCHRES 2 | NFLOW | VOL
PERLND 2 SEDWNT SCSED 1 23.50 SAME RCHRES 2 | NFLOWISED 1
PERLND 2 SEDWNT SCSED 1 82.25 SAME RCHRES 2 | NFLOWISED 2
PERLND 2 SEDWNT SCSED 1 129.25 SAME RCHRES 2 | NFLOWISED 3
PERLND 2 PWIGAS PCHT 235. SAME RCHRES 2 | NFLOW | HEAT
PERLND 2 PEST  TOPST 235. SAME RCHRES 2 | NFLOW | DQUAL 1
**** PSS 3 to RCH 2

PERLND 3 PWATER PERO 30. SAME RCHRES 2 | NFLOW | VOL
PERLND 3 SEDWNT SCSED 1 36. SAME RCHRES 2 | NFLOWISED 1
PERLND 3 SEDWNT SCSED 1 126. SAME RCHRES 2 | NFLOWISED 2
PERLND 3 SEDWNT SCSED 1 198. SAME RCHRES 2 | NFLOWISED 3
PERLND 3 PWIGAS PCHT 360. SAME RCHRES 2 | NFLOW | HEAT
PERLND 3 PEST  TOPST 360. SAME RCHRES 2 | NFLOW | DQUAL 1
**** RCH 1 to RCH 2 (HYDR, HTRCH, SEDTRN, and GQUAL sections are active)
RCHRES 1 ROFLOW ROVOL 1.0 SAME RCHRES 2 | NFLOW | VOL
RCHRES 1 ROFLOW ROHEAT 1.0 SAME RCHRES 2 | NFLOW | HEAT
RCHRES 1 ROFLOWRCSED 1 1.0 SAME RCHRES 2 | NFLOWISED 1
RCHRES 1 ROFLOW RCSED 2 1.0 SAME RCHRES 2 | NFLOWISED 2
RCHRES 1 ROFLOW RCSED 3 1.0 SAME RCHRES 2 | NFLOWISED 3
RCHRES 1 ROFLOW RODQAL 1.0 SAME RCHRES 2 | NFLOW | DQAL 1
RCHRES 1 ROFLONW RCSQAL 1 1 1.0 SAME RCHRES 2 INFLOWISQAL 11
RCHRES 1 ROFLONW RCSQAL 2 1 1.0 SAME RCHRES 2 I NFLOWISQAL 2 1
RCHRES 1 ROFLOW RCSQAL 3 1 1.0 SAME RCHRES 2 I NFLOWISQAL 3 1
END NETWORK
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4.6.4.1 SCHEMATI C Bl ock

In this block the user specifies the global |inkages of |and segnents with stream
reaches and between stream reaches. Each of these |linkages is conbined with the
detailed tine series connections specified in one of the MASS-LINK tables to
generate a conplete set of tine series connections for the |inkage.

hkhkhkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhhdhhhddhdhddhdhdhddhdhdhddhdhdddhdhddhhdhddrhdhrdhhdhdrdhdrdrdhdrdrddrrdxixx
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hkhkhkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhdhhddhhddhdhdddhdhdhddhdhddhdhddhhdhddrhdrdrhdrdhhdrdrdhdrrddrrdxixx

Layout

*kkkk*k

SCHENMATI C
<svol >< #> <-afact--> <tvol >< #> <M#>

Above line repeats until all network entries have been made

END SCHEMATI C

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

SCHEMATI C

<- Sour ce- > <--Mult--> <-Target > MBLK *xx
<Name> # <-factor-> <Name> # Thl# *xx
PERLND 1 200. RCHRES 2 1

PERLND 2 300. RCHRES 5 1

RCHRES 4 1. RCHRES 5 2

END SCHEMATI C

hkhkhkkhkhhkhkhkhhhhhhhhhhhhhhhdhhhhdhdhhddhhddhdhdhddhdhdhdhdhdddhdhddhhdhddrhdrdrhdhdrhdrhdhdrrddrrdxixx
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<af act >

<tvol >

< #>

FORTRAN Start
Nare( s)

SvVaL

SVOLNO

AFACTR

For mat Comment
Col umm
1 A6 SVOL is the Operation-type of the source operation.
7 | 4 SVOLNO i s the source Qperation-type nunber
(e.g., PERLND 5)

29 F10.0 The area factor by which data fromthe source
will be multiplied before being added to the
target. This factor will be conbined with the
factor in the MASS-LINK Bl ock.

Default (blank field)= 1.0

44 A6 TVOL is the Operation-type of the target.

50 4 TVOLNO is the target Qperation-type nunber
(e.g., RCHRES 5)

57 | 4 MASS- LI NK tabl e nunber that will be used to

generate the NETWORK entries for this |inkage.
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4.6.4.2 NMASS-LINK Bl ock

In this block the user specifies those tinme series connections which will be
conbi ned with the |inkages in the SCHEMATI C Bl ock to generate a set of tine series
connections in the NETWORK Bl ock

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhdhhhdhhhddhdhdhdhdhdhddhdhdddhdhddhhdhddrhdrdrhdhdrdhdrhdhdrrddrrdix
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Layout
*kk Kk k%
MASS- LI NK
MASS- LI NK #
<svol > <sgr p> <smenp<n#><-nf act - - > <tvol > <t grp> <t menp<n#>

Above line repeats until all mass-link entries have been made

END MASS- LI NK #

END MASS- LI NK

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

MASS- LI NK

MASS- LI NK 1
<-Vol ume-> <-G p> <-Menber-><--Mil t--> <-Target vols> <-G p> <-Menber-> ***
<Nane> <Nanme> # #<-factor-> <Name> # # <Name> # # ***
PERLND PWATER PERO 0. 08333 RCHRES | NFLOW | VOL
PERLND SEDMNT SOSED RCHRES | NFLOWISED 1
PERLND PQUAL POQUAL 1 RCHRES INFLOWOXIF 2

END MASS- LI NK 1
END MASS- LI NK

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhhdhdhhdddhdhddhdhddhdhdhdhdhdddhdhddhhdhddrhdrdrhdrdrhdrdrdhdrrddrrdxixx
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<svol >
<sgr p>
<snene

<>

<nf act >

<tvol >
<t grp>
<t nenp

<>

FORTRAN Start

Narme(s) Col um

svaL 1
SGRPN 12
SMVEWN 19
SMEMBB(2) 25
MFACTR 29
TVOL 44
TGRPN 59
TVEWN 66
TMVEMBB(2) 72

A6

A6

2A2

F10.0

A6

A6

A6

2A2

For mat Comrent

SVOL is the Operation-type of the source operation
G oup to which the source time series belong(s).
Sour ce nmenber nane.

Sour ce nmenber name subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwise. See Tine Series Catal og.
The factor by which data fromthe source will be
multiplied before being added to the target.
Default (blank field)= 1.0

TVOL is the Operation-type of the target.

Goup to which the target time series belong(s).
Tar get nenber nane.

Tar get nenber nane subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwi se. See Tine Series Catal og.
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4.6.5 EXT TARGETS Bl ock (External targets)

In this block the user specifies those time series which will be output fromthe
operations in a RUN, to data sets in the WoMor DSS Files. |If there are no such
transfers the block may be omtted.
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Layout

*kkkk*k

EXT TARGETS
<svol ><o#> <sgrp> <snenp<m#><-nfact--><tr> <tvol ><t#> <extmpqf <ts> <ag> <anp

Above line repeats until all external targets have been specified

END EXT TARGETS

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

EXT TARGETS

<- Vol ume-> <- G p> <- Menber-><--Milt-->Tran <-Vol unme-> <Menber > Tsys Aggr And ***
<Name> # <Name> # #<-factor->strg <Name> # <Name>qf temstrg strg***
RCHRES 6 GQUAL DQAL 3 1. AVER WDV 25 CONC ENGL AGGR REPL
PERLND 301 NNTR PON TR SUM DSS 122 ENGL REPL

END EXT TARGETS

hkhkhkkhkhhhkhkhhhhkhhhhkhhhhhhhdhhhdhhhdddhdhddhdhdddhdhdhddhdhdddhdhddrhdhddhhdhdrhdrdrdhdrdhdhdrrddrdrdixx
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Details
Synbol  FORTRAN Start Format coment
Narme(s) Col um
svol> sl 1 A6 SVOL is the Operation-type of the source operation.
<o#> SVOLNO 7 | 4 SVOLNO i s the source Qperation-type nunber
(e.g., PERLND 5)
<sgr p> SGRPN 12 A6 G oup to which the source time series belong(s).
<smene SMEMN 19 A6 Sour ce nmenber nane.
<m#> SMEMSB(2) 25 2A2 Sour ce nenber nane subscripts;

may be 2-character CATEGORY tag if applicable;
must be integer otherwise. See Tine Series Catal og.

<nfact> MACTR 29 F10.0 The factor by which data fromthe source will be
multiplied before being added to the target.
Default (blank field)= 1.0

<tr> TRAN 39 A4 String indicating which transformation function to
use in transferring tinme series fromsource to
target. See Section 4.6.7 for defaults.

<tvol> TVQL 44 A6 External target volume. Valid values are Whvh
(Wat ershed Data Managenent Systemfile, where n
is 1-4 or blank) and DSS (Data Storage System.

<t #> TVOLNO 50 I 4 Dat a- set Nunmber (if TVOL = WDMWh, or DSS).

<extm>  TMEWN 55 A6 Data-set TSTYP attribute (if TVOL = WDMh).
A4 (Blank if TVOL = DSS.)

gf QFG 61 |2 Quality-of-data (if TVOL = WM ; specifies the
quality tag to be attached to data placed in a
WDM dat a set; valid values = 0 - 31; default = 0.

<ts> TSYST 64 A4 Unit systemof data to be witten to WM or DSS
data set; valid values = ENGL and METR;, default =
ENGL.

<ag> AGGST 69 A4 String indicating whether the data should be

aggr egat ed when placed in a WOM data set havi ng
atine step greater than the source time step;
valid value is AGER, default is no aggregation.

<anp ANDST 74 A4 String indicating how the target data set is to be
accessed. Valid values are: ADD or REPL for a
WDM or DSS file. See bel ow for explanation.
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Expl anati on

This block is simlar to the EXT SOURCES Bl ock, but serves the opposite purpose.
Thus, the entries have simlar formats (but are reversed). 1In addition, each entry
in the EXT TARCGETS Bl ock has the <an» field, which indicates how the target data
set will be accessed. The user should be aware of the differences between these
options when the target data set isina WMor DSSfile. The valid values and the
meani ng of each are:

ADD For a WDM data set, this option is designed to add data when no pre-
existing data are present for any period after the starting tinme of the
run, including tinmes after the tine span of the run

For a DSS data record, this option preserves pre-existing data before and
after the beginning of the run, and requires that no data pre-exist during
the time span of the run

REPL For a WM data set, this option will result in the overwiting of any
exi sting data which follows the starting time of the run, including data
after the time span of the run

For a DSS data record, pre-existing data during the tine span of the run
is overwitten, but pre-existing data before and after the run are
preserved.

In summary, for a WDM data set, the ADD option is used to add data when no
pre-existing data are present after the starting tine of the run, while the REPL
option results in overwiting existing data, both during and after the time span
of the run.

Data placed in a WoMdata set will normally have a tinme step equal to the time step
of the run, even if the data set has a different time step than the run. However
the user may optionally specify that aggregation occur if the target data-set tinme
step is aninteger nultiple (2 or greater) of the run time step. The tine step of
a WoM data set is specified by the TCODE and TSSTEP attributes of the data set.
Di saggregation is not permtted when placing data in WOM data sets

For a DSS data record, only data during the actual tine span of the run are

af fected. The ADD option specifies that such data cannot pre-exist, while the REPL
option allows any pre-existing data to be overwitten

663



Time Series Linkages
4.6.6 PATHNAMES Bl ock

In this block the user associates data-set nunbers with the tinme series to be
accessed fromthe DSS (HEC Data Storage System files, and specifies the data types
of the tinme series.
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Layout

*kkkk*k

PATHNAMES
<ds>f# <ctype-> <-----------mmmmia o pathname--------------------------- >

Above line repeats until all external targets have been specified

END PATHNAMES

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

PATHNAMES

<ds>f# <Ctype'> <***************************pat hnarm***************************>

41 1 PER-CUM /TEST/ FARM COOP W5/ EVAP/ / 1DAY/ OBSERVED- | NCHES| DAY/
END PATHNAMES

hkhkkkhkhhkhkhkhhhdhhhhhhhhdhhhhdhhhhdhdhhddhhdddhdhdhddhdhdhdhdhdddhdhddhhdhddhhdrdrhdhhdrhdrhddrrddrrdxix

Details
Synbol FORTRAN Start Format Conment
Narme(s) Col um

<ds> DSSDSN 1 I 4 DSSDSN i s the tenporary data-set nunber assigned to
the DSS record(s) which nake up the tinme series.

f# DSSFL 5 2 DSSFL is the index nunber for the DSS file
contai ning these data record(s); it is assigned
to each DSS file in the FILES bl ock

<ctype-> CTYPE 8 A8 Data type string for the data record(s). Valid
val ues are: |NST-VAL, PER-AVER, PER-CUM

pat hnane CPATH 17 A64 Pat hnanme for DSS record(s). It is recomended

that the D part be left enpty, as it is generated
by HSPF as needed.
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Expl anati on
This sectionis requiredif any tine series data are to be accessed fromDSS fil es.
In this section, unique I D nunbers are assigned to "data sets” in the DSS fil e(s);
these 1D nunbers are used in the EXT-SOURCES and EXT- TARGETS bl ocks to specify
(i.e., identify) the data sets.

See Section 4.6.1.1 for further discussion of DSS concepts.

4.6.7 Tinme Series Transform Functions

VWenever time series are transferred froma source to a target, a "transformation”
takes place. The user can specify the transformation function in field <tr>; if
it is blank the default function is supplied. The range of perm ssible functions
is:

I nterval Sour ce Tar get R Functions --------- >
relation Type Type Defaul ts Q hers
SDELT = TDELT Point to Point SAVE none
Mean to Mean SAVE none
Point to Mean AVER none
SDELT > TDELT Point to Point | NTP/ AVER ( a) none
(b) Mean to Mean DV SAVE
Point to Mean AVER none
SDELT < TDELT Point to Point LAST/ AVER ( a) none
Mean to Mean SUM AVER, NVAX, M N
Point to Mean AVER SUM MAX, M N

Key: SDELT Tinme interval of source tinme series
TDELT Time interval of target tinme series
(a) Second default keyword applies to WDM source tine series and all DSS
external tinme series.
(b) This interval relation is invalid for WDMtarget; i.e., output
di saggregation is not permtted to WOM data sets
Not es:

1. See below (Note 2 and next page) for explanations of the transform keywords.
2. For WM data sets, TDELT and SDELT refer to the time step defined by the WM

attri butes TCODE and TSSTEP; however, data may be stored in the data set at
other tinme steps.
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3. For WDM or DSS data sets, the functions AVER and SAME inply either AVER or
SAME; and the functions SUM and DIV inply either SUM or DIV, whichever is
appropriate for the actual tine step of the data.

4. The type of WbM data sets is determned by the attribute TSFORM |If TSFORM =
1 or 2, the type is MEAN, if TSFORM = 3, the type is PO NT.

5. The type of sequential (SEQ tine series is not defined; consequently, these
time series are assunmed to have the same type as the target tinme series.

6. The type of DSS data records is determned fromthe data type string. (See
Section 4.6.1.1 above for discussion.) |If none is specified, the tine series
is assuned to be nean-val ued.

7. Keywords less than 4 characters long nust be left-justified in the field.

8. For further information, see Appendix V and Tine Series Catalog (Section 4.7
of this part).

The time series transform functions given above are conpleted before the
mul tiplication factor given in the EXTERNAL SOURCES, EXTERNAL TARCGETS and NETWORK
bl ocks are applied. These transformfunctions are defined as foll ows:

AVER Conpute the integral of the source tinme series over each target tinme step
divide by the target time step and assign the value to the tine step in the
target tine series. See Appendi x V for definition of the integral of atine
series.

DV Di vi de each nmean val ue of the source tine series by the ratio of the source
time step to the target tinme step and assign the results to each of the
target time steps contained in the source tine step

| NTP Interpolate linearly between adjacent point values in the source tine
series and assign the interpol ated values to each time point in the target
time series.

LAST Take the value at the last time point of the source tinme series which
bel ongs to the time step of the target time series and assign the value to
the time step of the target tinme series. See Appendix V for a definition
of the meaning of "bel ongi ng"

MAX Fi nd the maxi mum val ue of the source tine series for all points bel onging
tothe target time step (point-value tinme series) or find the maxi numval ue
of the source tine series for all time steps contained within the target
time step (nmean-value tine series). Assign the maxi mumvalue to the tine
step of the target time series. The definition of "belonging” (given in
Appendi x V) was notivated by the desire to nake MAX and M N uni que for
poi nt-val ue tine series.
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M N Find the m ni mumval ue of the source tine series for all points bel onging
tothe target time step (point-value tinme series) or findthe m ni numval ue
of the source tine series for all time steps contained within the target
time series (mean-value tine series). Assign the mininumvalue to the tine
step of the target tinme series.

SAVE Take the value at each tinme step or time point of the source time series
and assign the value to the corresponding tine point (point-value tine
series), the corresponding tine step (nmean-value tinme series), or all the
contained time steps (nmean-value tinme series with time step |l ess than the
source time step) of the target tine series.

SUM For point-value source tine series: Conpute the sum of the values for al
points in the source time series belonging to the target series tinme step
pl us the val ue of the source tine series at the initial point of the target
time step and assign the sumto the target tinme step. For mean- val ue
source tine series: Conpute the sumof the values for all tine steps in the
source time series contained within the target series time step and assign
the sumto the target tinme step

4.6.8 \Warning

1. In this block it is not permssible to route several sources to the same

external target. If you want to conbine several tinme series and wite the
result to an external target, first use a utility operation (COPY) to conbine
the data, and then use this block to route the result to the external target.
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4.7 Tinme Series Catal og

Thi s section docunents all the time series which are required by, and which can be
out put by, all the operating nodules in the HSPF system

The time series are arranged in groups. Thus, to specify an operation associ ated
time series in the EXT SOURCES, NETWORK or EXT TARGETS Bl ocks, the user supplies
a group nane followed, optionally, by a nmenber name and subscripts.

The tinme series docunented in this section can be separated into three categories:

1. Input only. Sone tinme series can only be input to their operating nodul e (e.g.
menber PREC of group EXTNL in nodul e PERLND).

2. Input or output. Sone time series can either be input to their operating
nmodul e or output fromit, depending on the options in effect. For exanple, if
snow accunul ati on and nelt on a Pervious Land-segnment (PLS) is being simlated
inagiven RUN, time series WIELD in group SNONcan be output to the WDMfile.
Then, if section SNOWNis inactive but section PMATER i s active in a subsequent
RUN, the same tinme series WYlELD may be specified as an input to the PERLND
modul e. This feature nakes it possible to calibrate an application nodule in
an i ncrenental manner. First, the outputs fromsection 1 are calibrated to the
field data; then the outputs fromsection 2 are calibrated using outputs from
section 1 as inputs, etc. Sections calibrated in earlier runs need not be
re-run if the needed outputs fromthem have been stored.

3. CQutput only. Sone time series can be conputed by and output from their
operating nodul e, but never serve as inputs to it (e.g. menber ALBEDO of group
SNOW i n nodul e PERLND) .

To run an operating nodule, the user nust ensure that all the input tinme series
which it requires are made available to it. This is done by maki ng appropriate
entries in the EXT SOURCES or NETWORK bl ocks. To ascertain which tinme series are
requi red, one should consult the Tine Series Catalog for the appropriate nodul e.
For exanpl e, assune that sedi nent production and washoff/scour froma PLS are bei ng
simul ated using the snow and water budget results froma previous RUN. In this
scenari o, section SEDVNT woul d be active, but sections ATEMP, SNOWand PWATER woul d
not be active. Then, Table 4.7(1).5 shows the follow ng:

1. nmenber (time series) PREC of group EXTNL is a required input time series
(menber SLSED is optional)

2. nmenbers RAINF and SNOCOV of group SNOW are required inputs, because section
SNOW i s inactive

3. nenbers SURO and SURS of group PWATER are required inputs, because section
PWATER i s inactive
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The user can obtain further details on the above time series by consulting the
table for the appropriate group (e.g. Table 4.7(1).1 for group EXTNL).
Table 4.7(1).5 shows which tine series are conputed in the SEDWNT section of the
PERLND nodul e and may therefore be output (menbers DETS through SOSDB).

Thus, in the EXT SOURCES and/or NETWORK bl ocks, entries nust appear which specify
menbers PREC, RAINF, etc (groups EXTNL, SNOW PWATER) as targets to which source
tinme series are routed. Also, in the NETWORK and/or EXT TARGETS bl ocks, entries
may appear which specify one or nmore of menbers DETS through SOSDB (of group
SEDWNT) as source tinme series, which are routed to other operations or to the WM

The tabl es whi ch foll ow are ot herw se sel f expl anatory, except for the abbreviation
"ivld" which appears frequently in the "Units" fields. It means "interval of the
data" (to distinguish it fromthe internal, or simulation interval). Thus, if a
WDM or DSS data set containing 1-hour precipitation data is input to an operation
with a DELT of two hours, ivld is 1 hour.

4.7.1 Connection of Surface and I nstream Applicati on Mdul es

In HSPF, the operational connection between the |and surface and instream
simulation nodules is acconplished through the NETWORK Block and/or the
SCHENATI ¢/ MASS- LI NK Bl ocks. Time series of runoff, sedinent, and pollutant
| oadi ngs generated on the land surface are passed to the receiving stream for
subsequent transport and transformation instream This connection of the | MPLND
and/ or PERLND nodules with the RCHRES nodule requires explicit definition of
corresponding tinme series in the linked nodules. A one-to-one correspondence
exi sts between several |and segnment outflow tinme series and correspondi ng stream
reach inflowtine series (e.g. runoff, sedinment, dissolved oxygen, etc.); however
in order to maintain flexibility, sone of the tinme series are nore general, and no
uni que correspondence exi sts. Al so, in sone cases, a process or material sinulated
in the streamw || have no corresponding | and surface quantity. For exanple, the
i nfl ow of plankton to a stream occurs only from upstream reaches and not froma
| and segnent.

4.7.2 Atnospheric Deposition of Water Quality Constituents

Input tinme series are available in HSPF to aid in the simulation of atnospheric
deposition of quality constituents. Atnospheric deposition inputs can be specified

in tw possible ways depending on the form of the available data. If the
deposition is in the formof a flux (rmass per area per tinme), thenit is considered
"dry deposition”. |If the depositionis inthe formof a concentration in rainfall,

then it is considered "wet deposition", and the program automatically conbines it
with the input rainfall time series to conmpute the resulting flux. Either type of
deposition data can be input as a tine series, which covers the entire simulation
period, or alternatively, as a set of nonthly values that is used for each year of
the sinmulation. The specific atnospheric deposition tine series for each
operational modul e (PERLND, | MPLND, RCHRES) are documented in the EXTNL table of
the Time Series Catal og for that nodul e.
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An additional use of these atnospheric deposition time series is the specification
of agricultural chemical and fertilizer inputs to the soil. These input time
series thus provide an alternative to the SPEC ACTIONS block as a neans for
changing soil storages of chemicals in the AGCHEM sections of the program  For
thi s purpose, "deposition” to the upper soil layer in addition to the surface soi

| ayer is available in PERLND sections NITR PHOS, and TRACER  (Section PEST has
time series only for the surface layer, since pesticides are not normally
i ncorporated into the soil as are fertilizers.) Depending onthe conplexity of the
agricultural practices being nodel ed, the user should decide whether the SPEC
ACTIONS or the time series inputs are sinpler to construct.
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4.7(1) Catalog for PERLND nodul e

Catalog for PERLND Module

The tinme series groups associated with this nodule are shown in Figure 4.7(1)-1.

The menbers contained within each group are docunented in the follow ng tabl es.

4.7(1).1 Goup EXTNL

<---- Menber ----> K
Max subscr i

Narmre val ues n
1 2 d

Units

Time series al ways external

GATMP
PREC
DTMPG
W NMOV
SCLRAD
CLAUD
PETI NP
SURLI

| FWLI
AGALI
SLSED

RPRRRPRPRPRPRRRER
PR RPRRPRPRRPRPRRRR
1

PQADFX

B

PQADCN

B

PEADFX NPST 3 -

PEADCN NPST 3 -

NI ADFX 3 2 -

NI ADCN 3 2 -

Deg F

infivld
Deg F

m/ivld
Ly/ivld
tent hs
infivld
infivld
infivld
infivld
t ons/

ac.ivld
qty/

ac.ivld
qty/ft3

| b/
ac.ivld

g/ |

| b/
ac.ivld

g/ |

(input only) to

Deg C
mivld
Deg C
knlivlid
Ly/ivld
tent hs
miivld
miivld
miivld
miivld
t onnes/
ha.ivld
qty/

ha.ivld

qty/l

kg/
ha.ivld

ng/ |

kg/
ha.ivld

ng/ |
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nodul e PERLND:

Measured air tenperature
Measured precipitation
Measur ed dewpoi nt tenperature
Measur ed wi nd novenent
Measured sol ar radiation

C oud cover (range: 0 - 10)

[ nput potential E-T

Surface lateral inflow
Interflow | ateral inflow
Active groundwater lateral inflow
Lateral input of sedinent

Dry or total atnospheric deposition
of QUALCF

Concentration of QUALOF in rain

for wet atnospheric deposition

Dry or total atnospheric deposition
of pesticide. The first subscript

i ndi cates the pesticide; the second
i ndi cates the species: crystalline,
adsor bed, or solution

Concentration of pesticide in rain
for wet atnospheric deposition.
Subscri pts sane as above.

Dry or total atnospheric deposition
of nitrogen. First subscript indi-
cates species: NOG3, NH3, organic N,
the second subscript indicates the
affected soil layer: surface or
upper .

Concentration of nitrogen in rain
for wet atnospheric deposition.
Subscri pts as above.



PHADFX 2 2 - 1b/ kg/
ac.ivld ha.ivld

PHADCON 2 2 - ng/l mg/ |

TRADFX 2 1 - 1b/ kg/
ac.ivld ha.ivld

4.7(1).2 G oup ATEMP

<---- Menber ----> K Units
Max subscr i (external)
Nane val ues n
1 2 d Engl Met r

Catalog for PERLND Module

Dry or total atnospheric deposition
of phosphorus. The first subscript
i ndi cates species: PO4, organic P
the second subscript indicates the
affected soil |ayer (see above)
Concentration of phosphorus in

rain for wet atnospheric deposition
Subscri pts as above.

Dry or total atnospheric deposition
of tracer substance. Subscript in-
di cates affected soil |ayer (see
above)

Concentration of tracer in rain.
Subscri pt as above.

Time series conmputed by nodul e section ATEMP:

AIRT\M 1 1 - DegF Deg C

Estimated surface air tenperature
over the Land-segnent

Input tinme series required to conpute the above:

G oup EXTNL
GATMWP
PREC
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D E— EXTNL

«—> ATEMP

<€ > SNOW

< > PWATER

< »| SEDMNT

<«—»| PpsTEMP

»|  PwTGAS

PERLND Module

e PQUAL

P  MSTLAY

—»|  PEST

> NITR

— PHOS

»| TRACER

KEY:
4— Group containing time series which are always input
—> Group containing time series which are always output
<—> Group containing time series which can be input or output

Figure 4.7(1)-1 Goups of tinme series associated with the PERLND Mdul e
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4.7(1).3 G oup SNOW

Catalog for PERLND Module

<---- Menber ----> K
Max subscr i

Narmre val ues n
1 2 d

Units

Time series conmputed by nodul e section SNOW

PACK 1 1 *
PACKF 1 1 *
PACKW 1 1 *
PACKI 1 1 *
PDEPTH 1 1 *
RDENPF 1 1 *
SNOCOV 1 1 *
ALBEDO 1 1 *
PAKTMP 1 1 *
SNOWF 1 1 -
SNOVE 1 1 -

WYl ELD 1 1 -
MELT 1 1 -

RAI NF 1 1 -

Input time series requi

G oup EXTNL
PREC
DTMPG
W NMOV
SOLRAD

G oup ATEMP
Al RTMP

in
in
in
in
in
none
none

none
Deg F

in/ivld
in/ivld
in/ivld
in/ivld

in/ivld

nm Total contents of pack (water equiv)

nm Frozen contents of pack, ie. snhow +
ice (water equivalent)

nm Liquid water in pack

nm Ice in pack (water equival ent)

nm Pack depth

none Rel ati ve density of frozen contents
of pack (PACKF/ PDEPTH)

none Fraction of Land-segnment covered by
pack

none Al bedo of the pack

Deg C Mean tenperature of the pack

mivld Snowf al |, wat er equival ent

mivld Evaporati on from PACKF
(sublimation), water equival ent

mivld Water yielded by the pack (rel eased
to the I and-surface)

mivld Quantity of melt from PACKF (water
equi val ent)

miivld Rai nf al

red to conpute the above:

al ways required
precipitation
dewpoi nt tenperature
wi nd novenent
sol ar radi ation

required if section ATEMP inactive
air tenperature
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4.7(1).4 G oup PWATER

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PWATER

Land- segnent - wi de val ues:

PERS 1 1 *in nm Total water stored in the PLS

CEPS 1 1 * in nm I nterception storage

SURS 1 1 * in nm Surface (overland flow) storage

uzs 1 1 * in mm Upper zone storage

| FW5 1 1 * in nm Interfl ow storage

LZS 1 1 * in mm Lower zone storage

AGNS 1 1 * in nm Active groundwat er storage

RPARM 1 1 - inlivld m i vld Current val ue of maxi num | ower zone
E-T opportunity

SURO 1 1 - inlivld m i vld Surface outfl ow

| FVWWO 1 1 - inlivld m i vld Interflow outflow

AGND 1 1 - inf/ivld mivld Active groundwater outflow

PERO 1 1 - inlivld m i vld Total outflow from PLS

| G 1 1 - inf/ivld mivld Inflow to inactive (deep) ground-
wat er

PET 1 1 - inf/ivld mivld Potential E-T, adjusted for snow
cover and air tenperature

CEPE 1 1 - inf/ivld mivld Evap. frominterception storage

UZET 1 1 - inf/ivld mivld E-T from upper zone

LZET 1 1 - inlivld m i vld E-T from | ower zone

AGNET 1 1 - inf/ivld mivld E-T from active groundwat er storage

BASET 1 1 - inf/ivld mivld E-T taken from active groundwat er
out fl ow (basefl ow)

TAET 1 1 - inlivld m i vld Total simulated E-T

| FW 1 1 - inf/ivld mivld Interflow inflow (excluding any
lateral inflow)

uzl 1 1 - inf/ivld mivld Upper zone infl ow

I NFI L 1 1 - inlivld m i vld Infiltration to the soil

PERC 1 1 - inf/ivld mivld Percol ati on from upper to | ower
zone

LZI 1 1 - inlivld m i vld Lower zone infl ow

AGN 1 1 - inf/ivld mivld Active groundwater inflow
(excluding any | ateral inflow)

SURI 1 1 - inf/ivld mivld Surface inflow (including any

lateral inflow)
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Input tinme series required to conpute the above:

G oup EXTNL
SURLI opt i onal
I FWLI opt i onal
AGNLI opti ona
PETI NP
PREC required if snow not considered
(CSNOFG= 0)
G oup ATEMP
Al RTIVP only required if section ATEMP
is inactive and CSNOFG= 1
G oup SNOW only required if section SNONis
RAI NF i nactive and snow i s considered
SNOCOV (CSNOFG= 1)
Wyl ELD
PACKI only required if I1CEFG= 1
G oup PSTEMWP only required if section PSTEMP
LGTMP is inactive and | FFCFG= 2
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4.7(1).5 G oup SEDWNT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on SEDWVNT:

Land- segnent - wi de val ues:

DETS 1 1 * tons/ac tonnes/ha Storage of detached sedi nent

STCAP 1 1 * tons/ t onnes/ Sedi ment transport capacity
ac.ivld ha.ivld by surface runoff

W5SD 1 1 - tons/ t onnes/ Washof f of detached sedi nment
ac.ivld ha.ivld

SCRSD 1 1 - tons/ t onnes/ Scour of matrix (attached) soi
ac.ivld ha.ivld

SCOSED 1 1 - tons/ t onnes/ Total renoval of soil and sedi nent
ac.ivld ha.ivld

DET 1 1 - tons/ t onnes/ Quantity of sedinment detached from
ac.ivld ha.ivld soil matrix by rainfall inpact

Input tinme series required to conpute the above:

G oup EXTNL al ways required
PREC
SLSED opti ona

G oup SNOW only required if section SNOW
RAI NF is inactive and snow i s considered
SNocov (CSNOFG= 1)

G oup PWATER only required if section PWATER
SURO is inactive
SURS
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4.7(1).6 G oup PSTEMP

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PSTEMP:

Al RTC 1 1 - Deg F Deg C Air tenperature on the PLS
SLTMP 1 1 - Deg F Deg C Surface | ayer soil tenperature
ULTMP 1 1 - Deg F Deg C Upper layer soil tenperature
LGTMP 1 1 - Deg F Deg C Lower and groundwater |ayer

soi |l tenperature
Input tinme series required to conpute the above:

G oup ATEMP only required if section ATEMVP is
Al RTMP i nactive

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PWGAS:

SOTmP 1 1 * Deg F Deg C Temperature of surface outflow

| OTMP 1 1 * Deg F Deg C Temperature of interflow outfl ow

AOTMP 1 1 * Deg F Deg C Tenperature of active groundwater
out fl ow

SODOX 1 1 * g/l ng/ | DO concentration in surface outfl ow

SOCce 1 1 * g/l ng/ | CO2 concentration in surface
out fl ow

I ODOX 1 1 * g/l ng/ | DO concentration in interfl ow
out fl ow

| OCO2 1 1 * g/l ng/ | C2 concentration in interflow
out fl ow

ACDOX 1 1 * g/l ng/ | DO concentration in active

groundwat er outfl ow
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(conti nued)

AOCO2 1 1 * g/l ng/ | CO2 concentration in active
groundwat er out fl ow

SCHT 1 1 -  BTU kcal / Heat energy in surface outfl ow
ac.ivld ha.ivld (relative to freezing point)

| OHT 1 1 -  BTU kcal / Heat energy in interflow outfl ow
ac.ivld ha.ivld

ACHT 1 1 -  BTU kcal / Heat energy in active groundwater
ac.ivld ha.ivld out f | ow

PCHT 1 1 -  BTU kcal / Heat energy in total outflow from
ac.ivld ha.ivld PLS

SODOXM 1 1 - 1Ib/ kg/ Flux of DO in surface outflow
ac.ivld ha.ivld

SOC2M 1 1 - 1Ib/ kg/ Flux of GO in surface outfl ow
ac.ivld ha.ivld

| ODOXM 1 1 - 1Ib/ kg/ Flux of DOin interflow outflow
ac.ivld ha.ivld

| OCO2M 1 1 - 1Ib/ kg/ Flux of G2 in interflow outflow
ac.ivld ha.ivld

ACDOXM 1 1 - 1Ib/ kg/ Flux of DO in active groundwater
ac.ivld ha.ivld out f 1 ow

AOCCO2M 1 1 - 1Ib/ kg/ Flux of CO2 in active groundwater
ac.ivld ha.ivld out f 1 ow

PCDOXM 1 1 - 1Ib/ kg/ DO in total outflow from PLS
ac.ivld ha.ivld

POCO2M 1 1 - 1Ib/ kg/ CX®2 in total outflow fromPLS

ac.ivld ha.ivld

Input tinme series required to conpute the above:

G oup SNOW only required if section SNONis

Wyl ELD i nactive and snow i s considered
(CSNOFG= 1)

G oup PWATER only required if section PWATER i s
SURO i nactive
| FVWD
AGND

G oup PSTEMWP only required if section PSTEMP
SLTMP is inactive
ULTMP
LGTMP
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4.7(1).8 G oup PQUAL

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section PQUAL:

SQO NQOF 1 * qtyl/ac gty/ ha St orage of QUALCF on the surface

PQADDR  NQ 1 - qty/ qty/ Dry or total atnospheric deposition
ac.ivld ha.ivld of QUAL

PQADWI  NQ 1 - qty/ qty/ Wet deposition of QUAL
ac.ivld ha.ivld

WASHQS NQSD 1 - qty/ qty/ Renmoval of QUALSD by association
ac.ivld ha.ivld with detached sedi nent washof f

SCRQS NEBD 1 - qty/ qty/ Renmoval of QUALSD by association
ac.ivld ha.ivld with scour of matrix soil

SO NSD 1 - qty/ qty/ Total flux of QUALSD from surface
ac.ivld ha.ivld

SOQO NQOF 1 - qty/ qty/ Washof f of QUALCF from surface
ac.ivld ha.ivld

SOQUAL NQ 1 - qty/ qty/ Total outflow of QUAL fromthe
ac.ivld ha.ivld surface

IOQUAL NQF 1 - qty/ qty/ Qutflow of QUAL in interflow
ac.ivld ha.ivld (QUALI F)

AOQUAL NQaw 1 - qty/ qty/ Qutflow of QUAL in active ground-
ac.ivld ha.ivld wat er outfl ow (QUALGW

POQUAL NQ 1 - qty/ qty/ Total flux of QUAL fromthe PLS
ac.ivld ha.ivld

SOQCC NQOF 1 - Qgty/ft3 qty/l Concentration of QUALOF in surface

out fl ow
SOQC NQ 1 - qty/ft3 qty/l Concentration of QUAL ( QUALSD+
QUALCF) in surface outfl ow
POQC NQ 1 - qty/ft3 qty/l Concentration of QUAL (total) in

total outflow from PLS

Input tinme series required to conpute the above:

G oup EXTNL
PQADFX only required if dry or total
at nospheri c deposition is being
si nul at ed
PQADCN only required if wet atnospheric
PREC deposition is being sinulated
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G oup PWATER only required if PWATER is inactive
SURO only required if one or nmore QUALS
are QUALOFs, or if SOQC is required

for one or nore QUALS

| FWO only required if one or nmore QUALS
are QUALIFs

AGND only required if one or nmore QUALS
are QUALGN

PERO only required if POQC is required
for one or nore QUALS

G oup SEDWNT only required if section SEDVNT
WESD is inactive and one or nore QUALS
SCRSD are QUALSD s
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4.7(1).9 G oup MBTLAY

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on MSTLAY:

MST 5 1 * | blac kg/ ha Water in surface, upper principal
upper auxiliary, |ower, and
groundwat er storages

FRAC 8 1 * |ivl /ivl Fractional fluxes through soil
FSO, FSP, FI |, FUP, FI O, FLP, FLDP, FAO

Input tinme series required to conpute the above:

G oup PWATER only required if section PWATER
SURI, LZS, | GAF, AGW , AGAS, AGAD, is inactive
SURS, SURO, I NFI L, | FW, Uzl , UzZS
PERC, | FW5, | FWD
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4.7(1).10 Goup PEST

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section PEST

SPS 3 NPST * |Ibl/ac kg/ ha Amount of pesticide in
surface storage

UPS 3 NPST * |Ibl/ac kg/ ha Amount of pesticide in upper
princi pal storage

| PS NPST 1 * | blac kg/ ha Amount of pesticide in upper
auxiliary (interflow) storage

LPS 3 NPST * |Ibl/ac kg/ ha Amount of pesticide in | ower
| ayer storage

APS 3 NPST * |Ibl/ac kg/ ha Amount of pesticide in active
groundwat er | ayer storage

TPS 3 NPST * |Iblac kg/ ha Total anount of pesticide in the
soi |

Not e: SPS, UPS, LPS, APS and TPS gi ve the storage of each pesticide by species. The
first subscript indicates the species: crystalline, adsorbed, or solution, The
second indicates the pesticide. For exanple, UPS(2,3) is the quantity of adsorbed
pesticide in the upper |layer principal storage, for the 3rd pesticide. The second
subscript for IPS has a maxi mum val ue of one because only solution pesticide is
nodel ed in the upper layer auxiliary (interflow) |ayer

TOTPST NPST 1 * | b/ ac kg/ ha Total anount of pesticide in the
soil (sumof all species).
PEADDR NPST 3 - I b/ kg/ Dry or total atnospheric deposition
ac.ivld ha.ivld of pesticide. The second subscri pt

i ndi cates the species: crystalline,
adsor bed, or solution

PEADWI NPST 3 - I b/ kg/ Wet deposition of pesticide form
ac.ivld ha.ivld Subscri pts as above.
SDPS 2 NPST - I b/ kg/ Qut fl ow of sedinment-associ at ed
ac.ivld ha.ivld pestici de (SDPSY and SDPSA for each
pesti ci de)
TSPSS 5 NPST - I b/ kg/ Fl uxes of solution pesticide for

ac.ivld ha.ivld the topsoil |ayers: SOPSS, SPPSS
UPPSS, | | PSS, | OPSS

SSPSS 3 NPST - I b/ kg/ Fl uxes of solution pesticide for
ac.ivld ha.ivld the subsoil |ayers: LPPSS, LDPPSS
ACPSS
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SDEGPS NPST
UDEGPS
LDEGPS
ADEGPS
TDEGPS
SOSDPS

NPST
NPST
NPST
NPST
NPST

PCPST  NPST

TOPST  NPST

Not e:

For exanpl e,
pesticide (in solution).

N e

| b/
ac.ivld

POPST( 2, 1)

kg/

ha.ivld

Catalog for PERLND Module

Ant. of degradation in surface |ayer

Amount of degradation in upper |ayer
Amount of degradation in |ower |ayer
Amount of degradation in groundwater
Total anount of degradation in soi
Total outflow of sedinment-associated
pestici de (SDPSY + SDPSA)

Total outflow of solution pesticide
fromthe PLS

Total outflow of pesticide from

the PLS

The subscript wth maxi mum val ue NPST sel ects the particul ar pesticide.
is the outflow fromthe PLS of the second

Input tinme series required to conpute the above:

G oup EXTNL
PEADFX

PEADCN
PREC

G oup SEDWNT
SOSED

G oup PSTEMP
SLTVWP
ULTMP
LGTMVP

G oup MSTLAY
VST
FRAC

only required if dry or tota

at nospheri c deposition is being
si nul at ed

only required if wet atnospheric
deposition is being sinulated

only required if section SEDVNT
is inactive

only required if section PSTEMP
is inactive and ADOPFG = 1

only required if section MSTLAY
is inactive
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4.7(1).11 Goup NITR

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section NI TR

AGPLTN 1 1 * | blac kg/ ha N i n above-ground pl ant storage
LI TTRN 1 1 * " " Nin litter storage

The above tinme series are available only if ALPNFG= 1

SN 8 1 * | blac kg/ ha N in surface |ayer storage

UN 8 1 * " " N i n upper |ayer principal storage
LN 8 1 * " " N in |l ower |ayer storage

AN 8 1 * " " N i n groundwater |ayer storage

TN 8 1 * " " Total Nin soil, by species

In the above, the first subscript selects the species of NN 1 nmeans particul ate
| abile organic N, 2 neans adsorbed amoni um 3 neans sol ution anmoni um 4 neans
nitrate, 5 neans plant N, 6 nmeans solution labile organic N, 7 neans particul ate
refractory organic N, 8 neans solution refractory organic N

IN 4 1 * | blac kg/ ha N in upper layer auxiliary
(interflow) storage

In the above, the first subscript selects the species of N 1 means sol ution

amonium 2 means nitrate, 3 means solution labile organic N, 4 nmeans sol ution

refractory organic N (only soluble species are nodelled in this storage)

TOTNI T 1 1 * | blac kg/ ha Total N stored in the PLS (all
speci es)

NDFCT 5 1 * | blac kg/ ac Deficit in yield-based plant uptake
of N fromthe each soil |ayer

1-surface, 2-upper, 3-lower,
4-active groundwater, 5-total

NUPTG 4 1 - 1Ib/ kg/ Yi el d- based pl ant uptake target for

ac.ivld ha.ivld N from each soil l|ayer: 1-surface,
2-upper, 3-lower, 4-active groundwater
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NI ADDR 3 2 - 1Ib/ kg/ Dry or total atnospheric deposition
ac.ivld ha.ivld of nitrogen. The first subscript
i ndi cates the species: NGB, NH3,
organic N, the second subscri pt

i ndicates the affected soil |ayer
surface or upper.
NI ADWI 3 2 - " " Wet at nospheric deposition of

ni trogen. Subscripts as above.
SEDN 3 1 - " " Qutfl ows of sedi nment-associated N

In the above, the first subscript selects the flux: 1 means labile organic N

renoval, 2 means adsorbed ammoni umrenoval, 3 nmeans refractory organic N renoval
SOSEDN 1 1 - 1Ib/ kg/ Total outflow of sedi nment-associ ated
ac.ivld ha.ivld N (organic N + adsorbed amoni um
TSANVS 5 1 - " " Fl uxes of solution ammoni umin
the topsoil
TSNO3 5 1 - " " Fluxes of nitrate in the topsoi
TSSLN 5 1 - " " Fl uxes of solution |abile organic N
in the topsoi
TSSRN 5 1 - " " Fl uxes of solution refractory

organic N in the topsoi

In the above, the first subscript selects the flux:

1 nmeans outflow with surface water outfl ow

2 nmeans percolation fromsurface to upper |ayer principal storage

3 neans percol ation fromupper |layer principal storage to | ower |ayer storage

4 means flow from upper |ayer principal to upper layer auxiliary (interflow)
st orage

5 neans outflow fromPLS with water from upper |ayer auxiliary (interflow)
st orage

SSAMS 3 1 - Ib/ac.ivld kg/ha.ivld Fluxes of solution amoniumin
t he subsoi |
SSNO3 3 1 - " " Fl uxes of nitrate in the subsoi
SSSLN 3 1 - " " Fl uxes of solution |labile organic
N in the subsoi
SSSRN 3 1 - " " Fl uxes of solution refractory

organic N in the subsoi

In the above, the first subscript selects the flux:

1 neans percolation fromthe |lower |layer to the active groundwater storage
2 neans deep percolation, fromthe |ower |ayer to inactive groundwater

3 neans outflow fromthe PLS with water fromthe active groundwater storage
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PONC3 1 1 - Ib/ac.ivld kg/ha.ivld Total outflow of NGB fromthe PLS

PONH4 1 1 - " " Total outflow of NH4 fromthe PLS

POORN 1 1 - " " Total outflow of ORGN fromthe PLS

PONI TR 1 1 - " " Total outflow of N (NO3+NH4+ORGN)
fromthe PLS

TDEN F 1 1 - " " Total denitrification in the PLS

NFI XFX 5 1 - " " N fixation flux to the PLS

AWCOL 5 1 - " " Amoni a vol atilization fromthe PLS

In the above, the first subscript selects soil layer: 1-surface, 2-upper, 3-I1ower,

4-active groundwater, 5-total

Input tinme series required to conpute the above:

Sane as for section PEST, except N ADFX and NI ADCN are required for atnospheric
deposition. An input time series need only be supplied if section PEST and the
section which conputes it (SEDWNI, PSTEMP or MSTLAY) are inactive.
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4.7(1).12 Goup PHOS

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Pane val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PHOS:

SP 4 1 * | blac kg/ ha P in surface |ayer storage

uP 4 1 * " " P in upper layer principal storage
LP 4 1 * " " P in |lower |ayer storage

AP 4 1 * " " P in groundwater |ayer storage

TP 4 1 * " " Total P in soil, by species

In the above, the first subscript selects the species of P
1 means organic P, 2 neans adsorbed phosphate, 3 means sol uti on phosphate, 4 neans
plant P derived fromthis |ayer

I P 1 1 * | blac kg/ ha P in upper layer auxiliary storage
(interflow) (solution PO4)
(only soluble species are nodeled in this storage)

TOTPHO 1 1 * | blac kg/ ha Total P stored in the PLS (all
speci es)

SPDFC 1 1 * | blac kg/ ac Deficit in yield-based plant uptake
of P fromthe surface soil |ayer

PDFCT 5 1 * | blac kg/ ac Deficit in yield-based plant uptake
of P fromthe each soil |ayer

1-surface, 2-upper, 3-lower,
4-active groundwater, 5-total

PUPTG 4 1 - 1Ib/ kg/ Yi el d- based pl ant uptake target for
ac.ivld ha.ivld P fromeach soil layer: 1-surface,
2-upper, 3-lower, 4-active groundwater

PHADDR 2 2 - 1Ib/ kg/ Dry or total atnospheric deposition
ac.ivld ha.ivld of phosphorus. The first subscript
i ndi cates the species: PO4 or
organic P; the second subscri pt

i ndicates the affected soil |ayer
surface or upper.
PHADWI 2 2 - 1Ib/ kg/ Wet at nospheric deposition of
ac.ivld ha.ivld phosphorus. Subscripts as above.
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SEDP 2 1 - Ib/ac.ivld kg/ha.ivld Qutflows of sedinent-associated P

In the above, the first subscript selects the flux: 1 neans organic P renoval
2 neans adsor bed phosphate renova

SOSEDP 1 1 - Ib/ac.ivld kg/ha.ivld Total outflow of sedinent-associated
P (organic P + adsorbed phosphate)

TSP4S 5 1 - Ib/ac.ivld kg/ha.ivld Fluxes of solution phosphate in the
in the topsoil.

In the above, the first subscript selects the flux:
1 nmeans outflow with surface water outfl ow
2 nmeans percolation fromsurface to upper |ayer principal storage
3 neans percol ation fromupper |ayer principal storage to | ower |ayer storage
4 means flow from upper |ayer principal to upper layer auxiliary (interflow)
st orage
5 means outflow fromPLS with water fromupper |ayer auxiliary (interflow) storage

SSP4S 3 1 - Ib/ac.ivld kg/ha.ivld Fluxes of solution phosphate
in the subsoil.

In the above, the first subscript selects the flux:

1 neans percolation fromthe |lower |layer to the active groundwater storage
2 nmeans deep percolation, fromthe |ower |ayer to inactive groundwater

3 neans outflow fromthe PLS with water fromthe active groundwater storage

POPHOS 1 1 - Ib/ac.ivld kg/ha.ivld Total outflow of P fromthe PLS

Input tinme series required to conpute the above:

Sane as for section PEST, except PHADFX and PHADCN are required for atnospheric
deposition. An input time series need only be supplied if sections PEST and NI TR
and the nodul e section which conputes it (SEDVNT, PSTEMP or MSTLAY) are inactive.

689



Catalog for PERLND Module

4.7(1).13 Goup TRACER

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on TRACER

STRSU 1 1 * | blac kg/ ha Tracer in surface |ayer storage

UTRSU 1 1 * " " Tracer in upper principal storage

| TRSU 1 1 * " " Tracer in upper auxiliary storage

LTRSU 1 1 * " " Tracer in |ower |ayer storage

ATRSU 1 1 * " " Tracer in groundwater |ayer storage

TRSU 1 1 * " " Total tracer stored in the PLS

TRADDR 2 1 - 1Ib/ kg/ Dry or total atnospheric deposition

ac.ivld ha.ivld of tracer. The subscript indicates

the soil layer: surface or upper

TRADW 2 1 - " " Wet at nospheric deposition of
tracer. Subscripts as above.

TSTRS 5 1 - Ib/ac.ivld kg/ha.ivld Fluxes of tracer in topsoi

In the above, the first subscript indicates the flux:

means outflow with surface water outflow

means percol ation from surface to upper |ayer principal storage

means percol ation from upper |ayer principal to |ower |ayer storage

means flow from upper principal to upper auxiliary (interflow) storage
means outflow fromthe PLS from upper layer transitory (interflow) storage

GO WNPEF

SSTRS 3 1 - Ib/ac.ivld kg/ha.ivld Fluxes of tracer in subsoi
In the above, the first subscript indicates the flux:

1 neans percolation fromlower |layer to active groundwater storage

2 neans deep percol ation, fromlower |layer to inactive groundwater

3 neans outflow fromthe PLS fromthe active groundwater storage

POTRS 1 1 - Ib/ac.ivld kg/ha.ivld Total outflow of tracer fromthe PLS
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Input tinme series required to conpute the above:

G oup EXTNL
TRADFX only required if dry or tota
at nospheri c deposition is being
si nul at ed
TRADCN only required if wet atnospheric
PREC deposition is being sinulated
G oup MSTLAY only required if MSTLAY, PEST, NI TR
VBT and PHCS are all inactive; else
FRAC these tinme series will already

have been suppli ed
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4.7(2) Catalog for | MPLND nodul e

The tinme series groups associated with this application nodule are shown in Figure
4.7(2)-1. The nmenbers contained within each group are docunmented in the tables
whi ch foll ow

4.7(2).1 Goup EXTNL

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series always external (input only) to nmodule | MPLND:

GATMP 1 1 - Deg F Deg C Measured air tenperature

PREC 1 1 - inf/ivld mivld Measured precipitation

DTMPG 1 1 - Deg F Deg C Measur ed dewpoi nt tenperature

W NMOV 1 1 - ml/ivld km'ivld Measur ed wi nd novenent

SOLRAD 1 1 - Lyl/ivld Ly/ivld Measured sol ar radiation

CLOUD 1 1 - tenths tent hs C oud cover (range: 0 - 10)

PETI NP 1 1 - inf/ivld mivld [ nput potential E-T

SURLI 1 1 - inlivld m i vld Surface lateral inflow

SLSLD 1 1 - tons/ t onnes/ Lateral input of solids
ac.ivld ha.ivld

| QADFX 10 1 - qty/ qty/ Dry or total atnospheric deposition
ac.ivld ha.ivld of QUALCF

| QADCN 10 1 - Qgty/ft3 qty/l Concentration of QUALOF in precip

for wet atnospheric deposition

4.7(2).2 G oup ATEMP

I dentical to group ATEMP i n nodul e PERLND. See Section 4.7(1).2 for docunentati on.

4.7(2).3 G oup SNOW

Identical to group SNOWin nmodul e PERLND. See Section 4.7(1).3 for docunentation.
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— EXTNL
L)
=
S |€—»| atemp
=
g < > SNOW
-~
% <“—»| |wATER
< SOLIDS
»|  IWTGAS
»|  JQuAL
KEY:

4— Group containing time series which are always input
—> Group containing time series which are always output
{—} Group containing time series which can be input or output

Figure 4.7(2)-1 Goups of tinme series associated with the | MPLND Modul e
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4.7(2).4 Goup | WATER

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section | WATER:

I MPS 1 1 *in nm Total water stored in the ILS

RETS 1 1 * in nm Retention storage

SURS 1 1 * in nm Surface (overland flow) storage

SURO 1 1 - inlivld m i vld Surface outfl ow

PET 1 1 - inf/ivld mivld Potential E-T, adjusted for snow
cover and air tenperature

| MPEV 1 1 - inlivld m i vld Total sinmulated E-T

SURI 1 1 - inf/ivld mivld Surface inflow (including any
lateral inflowif RTLIFG=1)

Input tinme series required to conpute the above:

G oup EXTNL
PETI NP
PREC required if snow not considered
(CSNOFG= 0)
SURLI opt i onal
G oup ATEMP
Al RTIVP only required if section ATEMP
is inactive and CSNOFG= 1
G oup SNOW only required if section SNONis
RAI NF i nactive and snow i s considered
SNOCOV (CSNOFG= 1)
Wyl ELD
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4.7(2).5 Goup SOLIDS

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section SOLI DS:

SLDS 1 1 * tons/ac tonnes/ha Storage of solids on surface

SOSLD 1 1 - tons/ t onnes/ Washoff of solids fromsurface
ac.ivld ha.ivld

Input tinme series required to conpute the above:

G oup EXTNL al ways required
PREC
SLSLD opti ona
G oup | WATER only required if section | WATER
SURO is inactive
SURS
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4.7(2).6 Goup | WIGAS

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section | WGAS:

SOrTmP 1 1 * Deg F Deg C Temperature of surface outflow
SODOX 1 1 * g/l ng/ | DO concentration in surface outfl ow
SOCcae 1 1 * g/l ng/ | CO2 concentration in surface
out fl ow
SCHT 1 1 -  BTU kcal / Heat energy in surface outfl ow
ac.ivld ha.ivld (relative to freezing point)
SODOXM 1 1 - 1Ib/ kg/ Flux of DO in surface outflow
ac.ivld ha.ivld
SOC2M 1 1 - 1Ib/ kg/ Flux of CO2 in surface outflow

ac.ivld ha.ivld

Input tinme series required to conpute the above:

G oup ATEMP only required if section ATEMP
Al RTIVP is inactive
G oup SNOW only required if section SNOW
WYl ELD is inactive and snow i s considered
(CSNOFG= 1)
G oup | WATER only required if section | WATER
SURO is inactive
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4.7(2).7 Goup | QUAL

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section | QUAL:

SQO NQOF 1 * qtyl/ac gty/ ha St orage of QUALCF on the surface

| QADDR  NQ 1 - qty/ qty/ Dry or total atnospheric deposition
ac.ivld ha.ivld of QUAL

| QADAM NQ 1 - qty/ qty/ Wet deposition of QUAL
ac.ivld ha.ivld

SO NSD 1 - qty/ qty/ Total flux of QUALSD from surface
ac.ivld ha.ivld

SOQO NQOF 1 - qty/ qty/ Washof f of QUALCF from surface
ac.ivld ha.ivld

SOQUAL NQ 1 - qty/ qty/ Total outflow of QUAL fromthe
ac.ivld ha.ivld surface

SOQCC NQOF 1 - gty/ft3 qty/l Concentration of QUALOF in surface

out fl ow
SOQC NQ 1 - qty/ft3 qty/l Concentration of QUAL in surface

out f | ow ( QUALSD+QUALOF)

Input tinme series required to conpute the above:

G oup EXTNL
I QADFX only required if dry or total
at nospheri c deposition is being
si nul at ed
I QADCN only required if wet atnospheric
PREC deposition is being sinulated
G oup | WATER only required if section | WATER
is inactive
SURO only required if one or nmore QUALS
are QUALOFs, or if SOQC is required
for one or nore QUALS
G oup SOLI DS only required if section SOLIDS
SCSLD is inactive and one or nore QUALS

are QUALSDs
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4.7(3) Catalog for RCHRES nodul e

The tinme series groups associated with this application nodule are shown in Figure
4.7(3)-1.

The menbers contained within each group are docunented in the follow ng tabl es.

Note: exit-specific, output time series are conputed (avail able) only when NEXITS
is greater than 1.

4.7(3).1 Goup EXTNL

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series external to nmodul e RCHRES (input only):

PREC 1 1 - inf/ivld mivld Precip on surface of the RCHRES
(requires AUX1FG = 1)

POTEV 1 1 - inf/ivld mivld Potential evaporation fromthe
surface (requires AUXIFG = 1)

COLIND NEXITS 1

none none Time series indicating which
(pair of) columms in RCHTAB are
used to eval uate f(VOL) conponent
of outfl ow demand

QUTDGT NEXITS 1 - ft3/s n8/s g(t) conponent of outflow demand if
no CATEGORY bl ock is present.
COTDGT NEXITS CAT - ft3/s n8/s g(t) conponent of outflow demand by
category if CATEGORY bl ock is present
| VOL 1 1 - ac.ft/ w8/ Inflow to the RCHRES if no CATEGORY
ivlid ivlid block is present (M8 = 10**6 nB)
cl vao CAT 1 - ac.ft/ M8/ I nfl ow of water bel onging to each
ivlid ivlid category if CATEGORY bl ock is present
| CON NCONS 1 - qty/ivlid qty/ivld I nfl ow of conservative constituents
SOLRAD 1 1 - Lyl/ivld Ly/ivld Sol ar radiation
CLOUD 1 1 - tenths tent hs Cl oud cover (range 0 - 10)
DEWIVP 1 1 - DegF DegC Dewpoi nt
GATMP 1 1 - DegF DegC Air tenperature at net. station
W ND 1 1 - mles/ ki W nd novenent
ivlid ivlid
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PHVAL

Bl O
COADFX

COADCN

GQADFX
GQADCN

NUADFX
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qty/
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concu/ |

kg/
ha.ivld

ng/ |

kg/
ha/ivld

ng/ |
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Tenperature of ground beneath
stream bed

pH (used in Section GQUAL)

Free radi cal oxygen concentration
(used in Section GQUAL)

Bi omass active in bi odegradation
(used in Section GQUAL)

Dry or total atnospheric deposition
of conservative

Concentration of conservative in
rain for wet atnospheric

deposi tion

Dry or total atnospheric deposition
of qual

Concentration of qual in rain for
for wet atnospheric deposition

Dry or total atnospheric deposition
of inorganic nutrient. Subscript

i ndi cates: NG3, NH3, PX.
Concentration of nutrient in rain
for wet atnospheric deposition

Dry or total atnospheric deposition
of organics. Subscript indicates:
ni trogen, phosphorus, carbon
Concentration of organic in rain
for wet atnospheric deposition
Subscri pt same as above.

CAT =

one of the two-character
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D SE— EXTNL

> HYDR

< ' CONS
o |[€—> HTRCH
3
§ <€ »| SEDTRN
v
% —>»| GaQuAL
S
© > OXRX
—> NUTRX
> PLANK
—»| PHCARB
< INFLOW
—»| oFLow
»| RORLOW

KEY:
{— Group containing time series which are always input
—> Group containing time series which are always output
<—> Group containing time series which can be input or output

Figure 4.7(3)-1 Goups of tinme series associated with the RCHRES Mdul e
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4.7(3).2 Goup HYDR

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on HYDR

VOL 1 1 * ac.ft M8 Vol ure of water in the RCHRES
AUX1FG nust be 1 for next 5 nenbers to be conputed:
DEP 1 1 * ft m Depth at specified | ocation
STAGE 1 1 * ft m St age ( DEP+STCOR)
AVDEP 1 1 * ft m Aver age depth (vol une/surface area)
TW D 1 1 * ft m Mean topwi dth (surface area/l ength)
HRAD 1 1 * ft m Hydraul i c radi us
SAREA 1 1 * o ac ha Surface area
AUX2FG nust be 1 for next 2 nenbers to be conputed:
AVWVEL 1 1 * ft/s ns Average velocity (RO VQL)
AVSECT 1 1 * ft2 n2 Aver age cross-sectional area of

RCHRES (VOL/ | engt h)
AUX3FG nust be 1 for next 2 nenbers to be conputed:

USTAR 1 1 * ft/s ns Shear velocity
TAU 1 1 * | b/ft2 kg/ n2 Bed shear stress
RO 1 1 * ft3/s nB8/s Total rate of outflow from RCHRES
CRO CAT 1 * ft3/s n8/s Rates of outfl ow of each category
O NEXI TS 1 * ft3/s n8/s Rat es of outfl ow through i ndividual
exits (available only if NEXITS > 1)
CO NEXITS CAT * ft3/s n8/s Rat es of outfl ow through i ndividual
exits of each category
CDOFVOL NEXITS CAT * ac.ft M8 Current cumul ative deficit of each
category denmand by exit
PRSUPY 1 1 - ac.ft/ M8/ Vol unme of water contributed by
ivlid ivlid precipitation on surface
VOLEV 1 1 - ac.ft/ M8/ Vol ume of water |ost by evaporation
ivlid ivlid
ROVCL 1 1 - ac.ft/ w8/ Total volunme of outflow from RCHRES
ivlid ivlid
CROVOL CAT 1 - ac.ft/ w8/ Total volunme of outflow from RCHRES
ivlid ivlid of each category
ovaL NEXI TS 1 - ac.ft/ M8/ Vol ume of outfl ow through individual
ivlid ivlid exits (available only if NEXITS > 1)
covaL NEXITS CAT - ac.ft/ M8/ Vol ume of outfl ow through individual
ivlid ivlid exits of each category

Notes: 1. MiB = 10**6 nB
2. Exit-specific time series are conputed only if NEXITS > 1
3. CAT = nust be one of the two-character tags fromthe CATEGORY bl ock
rather than an integer
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Input tinme series required to conpute the above:

G oup EXTNL

IVOL (also in group | NFLOWY

CVOL (also in group | NFLOWN

PREC
POTEV
CCLI ND
ouTDGT

COTDGT

optional - not used if CATEGCORY
bl ock i s present

optional - used only if CATEGORY
bl ock i s present

opt i onal

opt i onal

required only if ODFVFG is negative
for one or nore outfl ow denands
required only if ODGIFGis >0 for
one or nore outfl ow denands
required only if ODGIFGis >0 for
one or nore outfl ow denands

If there are any active categori es,
all category inflows.

then the total inflowto a reach is the sum of

These inflows are input as tinme series VO, and IVQL is
calcul ated (by the program as their suminstead of being input.
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4.7(3).3 G oup ADCALC

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on ADCALC

None of the conputed time series are outputtable; they are passed internally to any
active "quality" sections of the RCHRES nodul e

Input tinme series required to conpute the above:

G oup HYDR only required if section HYDR
VOL is inactive
O
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4.7(3).4 Goup CONS

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on CONS:

CON NCONS 1 * concid concid Concentration of conservative
constituents

COADDR NCONS 1 - qty/ivlid qty/ivld Dry or total atnospheric deposition
of conservative

COADWI NCONS 1 - qty/ivlid qty/ivld Wet at nospheric deposition of
conservative

ROCON NCONS 1 - qty/ivlid qty/ivld Total outflow of conservatives

OCON NEXITS NCONS - qty/ivlid qty/ivld Qutfl ow of conservatives through
i ndividual exits; available if
NEXITS > 1

Input tinme series required to conpute the above:

G oup EXTNL
CQADFX only required if dry or total
at nospheri c deposition is being
si nul at ed
CQADCN only required if wet atnospheric
PREC deposition is being sinulated
I CON (al so in group | NFLOW opt i onal
G oup HYDR
SAREA only required if atnospheric

deposition is being sinulated
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<---- Menber ----> K Units
Max subscr i (external)
Nane val ues n
1 2 d Engl Met r

Catalog for RCHRES Module

Time series conmputed by nodul e secti on HTRCH:

W 1 1  * DegF DegC
AIRTMP 1 1  * DegF DegC
HTEXCH 1 1 - BTUivld kcal/ivld

RCOHEAT 1 1 - " "

CHEAT NEXITS 1 - " "

HTCF4 7 1 BTU ft 2/ kcal / n2/

ivid ivid

Sinul ated water tenperature

Air tenperature, adjusted for elev.
di fference between gage and RCHRES
Net heat exchanged wi th at nosphere
and stream bed

Total outflow of thermal energy
through active exits

Qutfl ow of thermal energy through

i ndi vidual exits

Conponent s of heat exchange per
unit area of surface: 1) total,

2) solar radiation, 3) |ongwave
radi ation, 4) evaporation, 5)
conduction, 6) percipitation

7) bed exchange

(positive = gain of heat).

Input tinme series required to conpute the above:

G oup | NFLOW
| HEAT

G oup EXTNL
SOLRAD
PREC
CLOUD
DEWI VP
GATMWP
W ND

G oup HYDR
AVDEP
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4.7(3).6 @ oup SEDTRN

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on SEDTRN

SSED 4 1 * g/l ng/ | Suspended sedi nent concentrations

RSED 10 1 * ton t onne Sedi ment st or ages

BEDDEP 1 1 * ft m Bed depth (thickness)

DEPSCR 4 1 - ton/ivld tonne/ivld Deposition (positive) or
scour (negative)

ROSED 4 1 - " " Total outflows of sedinent
fromthe RCHRES

OSED NEXI TS 4 - " " Qutfl ows of sedinent through

i ndi vi dual exits

Note: In the above, the subscript with maxi num value =4 selects the sedinent
fraction - 1 for sand, 2 for silt, 3 for clay, and 4 for the sumof sand silt and
clay. The subscript with maxi num value =10 selects the foll ow ng: 1 suspended
sand, 2 suspended silt, 3 suspended clay, 4 bed sand, 5 bed silt 6 bed clay, 7
total sand, 8 total silt, 9 total clay, and 10 total of 7,8,09.

Input tinme series required to conpute the above:
G oup | NFLOW

I SED( *) inflows of sand, silt, and clay
to the RCHRES; optional

G oup HYDR only required if Section HYDR is
TAU i nactive
AVDEP
AVVEL
RO ---
HRAD | only required if SANDFG = 1 or 2
TWD

G oup HTRCH only required if Section HTRCH is
TW i nactive and SANDFG = 1 or 2
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4.7(3).7 G oup GQUAL

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e section GQUAL:

DQAL NGQUAL 1 * concu/ | concu/ | Di ssol ved concentration of qual.
SQAL 6 NGQUAL concu/ mg concu/ ng Concentration of qual on sedinent.
First subscript selects:
1 susp sand 2 susp silt 3 susp clay
4 bed sand 5 bed silt 6 bed clay

*

RDQAL NGQUAL 1 *oqty qty Total storage of qual in dissolved
form
RSQAL 12 NGQUAL * qty qty St orage of sedi ment-associ ated qual .

First subscript selects:

1 susp sand 2 susp silt 3 susp clay
4 susp total 5 bed sand 6 bed silt

7 bed clay 8 bed total

9 total on sand 10 total on silt

11 total on clay 12 grand tota

RRQAL NGQUAL 1 *oqty qty Total storage of qual in the RCHRES

PDQAL NGQUAL 1 - qty/ivlid qty/ivld Input to this qual in this RCHRES,
fromdecay of parent quals

GQADDR NGQUAL 1 - qty/ivlid qty/ivld Dry or total atnospheric deposition
of qual

GCQADWI NGQUAL 1 - qty/ivlid qty/ivld Wet at nospheric deposition of qual

DDQAL 7 NGQUAL - qty/ivlid qty/ivld Decay of dissolved qual. First
subscript selects decay path:
1 hydrolysis 2 oxidation
3 photolysis 4 volatilization
5 bi odegradation 6 general (other)
7 total of 1-6 .

RODQAL NGQUAL 1 - qty/ivlid qty/ivld Total outflow of dissolved qual
fromthe RCHRES
DSQAL 4 NGQUAL - qty/ivld qty/ivld Deposi tion/ scour of qual. First

subscript selects carrier:

1 sand 2 silt 3 clay 4 total
ROSQAL 4 NGQUAL - qty/ivld qty/ivld Total outflow of sedi nment-associ ated

qual from RCHRES.

First subscript selects carrier:

1 sand 2 silt 3 clay 4 total
SQDEC 7 NGQUAL qgty/ivld qty/ivld Decay of sedinment-associ ated qual

on: 1 susp sand 2 susp silt

3 susp clay 4 bed sand

5 bed silt 6 bed clay 7 total
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ADCQAL 7 NGQUAL - qty/ivld qty/ivld

ODQAL  NEXI TS NGQUAL- qty/ivid qty/ivid

OSQAL NEXITS NGB - qty/ivid qty/ivid

Catalog for RCHRES Module

Adsor pti on/ desorpti on between

di ssol ved state and: 1 susp sand

2 susp silt 3 susp clay 4 bed sand
5 bed silt 6 bed clay 7 total

Qutfl ow of dissol ved qual

through individual exits.

Qutfl ows of sedinent-associ ated

qual through individual exits.
Second subscript selects:

1 sand, first qual

2 silt, first qual

3 clay, first qual (NGC®B=

4 sand, second qual NGQUAL* 3)
et c.

Input tinme series required to conpute the above:

G oup | NFLOW
| DQAL
| SQAL(*)
G oup EXTNL
GQADFX
GQADCN
PREC
PHVAL
RCC
BIAI)
CLOUD
W ND

G oup HYDR

AVDEP
AVVEL

SAREA
G oup HTRCH
TW

G oup PLANK
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opt i onal
opt i onal

only required if dry or total

at nospheri c deposition is being
si nul at ed

only required if wet atnospheric
deposition is being sinulated

if there is hydrolysis, PHFLAG=1,
and Section PHCARB is inactive

if there is free radical oxidation,
and ROXFG=1

i f qual number | undergoes

bi odegradati on and GQPM2(7,1)=1

if there is photolysis, and CLDFG=1
if there is volatilization and water
body is a | ake (LKFG=1)

only required if Section HYDR

is inactive

See bel ow

if volatilization is on and water
body is a fl ow ng stream (LKFG=0)
only required if atnospheric
deposition is being sinulated

only required if Section HTRCH
i nactive and TEMPFG=1

only required if Section PLANK is
i nactive or PHYFG=0
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PHYTO if there is photolysis and
PHYTFG=1
G oup SEDTRN only required if Section SEDTRN is
i nactive
SSEIX 4) if there is photolysis and SDFG=1

Note: AVDEP is required if Section HYDR is inactive and:
1. There is photolysis
or 2. There is volatilization and
a. The water body is a | ake
or b. The water body is a free-flow ng stream and REAMFG1
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4.7(3).8.1 Goup OXRX

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on OXRX

DOX 1 1 * g/l ng/ | DO concentration

BCD 1 1 * g/l ng/ | BOD concentration

SATDO 1 1 * g/l ng/ | Saturation DO concentration
OXCF1 2 1 - Ibl/ivld kg/ivld Total outflows of DO (OXCF1(1,1))

and BOD (OXCF1(2,1)) fromthe RCHRES

OXCF2 NEXITS 2 I b/ivlid kg/ivld Qutfl ows of DO and BOD t hrough
i ndi vidual exits
In the above, the first subscript selects the exit. The second selects the

constituent: 1 neans DO, 2 neans BQCD.

Input tinme series required to conpute the above:

G oup | NFLOW

| DOX opt i onal
| BOD opt i onal

G oup EXTNL
W ND only needed if LKFG=1 (I ake)

G oup HYDR only required if section HYDR
AVDEP is inactive
AVDEP

G oup HTRCH only required if section HTRCH
TW is inactive
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4.7(3).8.2 Goup NUTRX

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on NUTRX

DNUST 6 1 * g/l ng/ | Di ssol ved nutrient concentrations;
Subscript 1: 1=NGB, 2=TAM 3=NC2,
4=POX4, 5=NH4+, 6=NH3.

SNH4 3 1 * gl kg ng/ kg Particul ate NH4-N concentrati ons;
Subscript 1: 1=sand, 2=silt, 3=clay

SPO4 3 1 * gl kg ng/ kg Particul ate PO4-P concentrati ons;
Subscript 1: 1=sand, 2=silt, 3=clay

DNUST?2 6 1 * | bs kg Di ssol ved nutrient storages; same
subscript val ues as DNUST

RSNH4 12 1 * | bs kg Particul ate NH4- N storages; 1-3=

suspended sand, silt, clay, 4=total
suspended, 5-7=bed sand, silt, clay,
8=total bed, 9-11=total sand, total
silt, total clay, 12=grand tota

RSPO4 12 1 * | bs kg Particul ate PO4-P storages; sane
subscript val ues as RSNH4
NUST 4 1 * | bs kg Total nutrient storages in RCHRES,

(dissolved + particul ate);
Subscript 1: 1=NGB, 2=TAM 3=NX2, 4=POX4

NUADDR 3 1 - Iblivld kg/ivld Dry or total atnospheric deposition
of nutrient; Subscript 1: 1=NG3,
2=TAM 3=PO4

NUADWI 3 1 - Iblivld kg/ivld Wet at nospheric deposition of
nutrient; Subscript same as NUADDR

NUCF1 4 1 - Iblivld kg/ivld Total outflow of dissolved nutrient;
Sane subscript val ues as NUST

NUCF2 4 2 - Iblivld kg/ivld Total outflow of particulate NH4 and

POX4; Subscript 1: 1=(on) sand,

2=silt, 3=clay, 4=total

Subscript 2: 1 = NH4, 2 = PO4
NUCF3 4 2 - Iblivld kg/ivld Scour/ deposi tion fluxes of

particul ate NH4 and PO4;

+ = scour, - = deposition

same subscript val ues as NUCF2
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NUCF4 6 1 - Iblivld kg/ivld Process fluxes for NGCB;
Subscript 1: 1=nitrification
2=denitrification, 3=BOD decay,
4=phyt opl ankt on growt h/respir.,
5=zoopl ankt on deat h/respir.
6=bent hi c al gae growt h/respir.

NUCF5 7 1 - Iblivld kg/ivld Process fluxes for TAM
Subscript 1: 1=nitrification
2=vol atilization, 3=benthal release,
4=BCD decay,
5=phyt opl ankt on growt h/respir.,
6=zoopl ankt on deat h/respir.
7=bent hic al gae grow h/respir.

NUCF6 1 1 - Iblivld kg/ivld Nitrification flux for NOZ;
(net gain (+) or loss (-) of NO2)
NUCF7 5 1 - Iblivld kg/ivld Process fluxes for PO4; Subscript 1:

1=bent hal rel ease, 2=B0D decay,
3=phyt opl ankt on growt h/respir.,
4=zo0pl ankt on deat h/respir.
5=bent hi c al gae grow h/respir.
NUCF8 4 2 - Iblivld kg/ivld Adsorption (+) or desorption (-) of
NH4 and PO4; Subscript 1: 1=sand,
2=silt, 3=clay;
Subscript 2: 1=NH4, 2=PO4
NUCF9 5 4 - Iblivld kg/ivld Qutfl ow of dissolved nutrients
through individual exits;
Subscript 1 selects exit,
Subscript 2: same as NUCF1
CSNH4 5 3 - Iblivld kg/ivld Qutflows of particul ate NH4;
Subscript 1 selects exit,
Subscript 2: 1=sand, 2=silt, 3=clay
osPAA 5 3 - Iblivld kg/ivld Qutflows of particul ate PX4-P;
Subscri pt val ues sane as OSNH4

Input tinme series required to conpute the above:
G oup | NFLOW

I NGB, | TAM | N2, all optiona
| PO4, | SNH4, | SPO4

G oup EXTNL
NUADFX only required if dry or tota
at nospheri c deposition is being
si nul at ed
NUADCN only required if wet atnospheric
PREC deposition is being sinulated
G oup HYDR
SAREA only required if atnospheric

deposition is being sinulated
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G oup HTRCH only required if section HTRCH
TW is inactive

G oup SEDTRN only required if Section SEDTRN is
RSED, SSED, OSED, inactive and if particulate NH4 or
ROSED, DEPSCR PO is sinulated

NOTE: Ammoni a, nitrite and ortho- phosphate may, or may not, be sinul ated, dependi ng
on the values the user assigns to TAMFG NX2FG and PAFG If a constituent is not
simul ated, those tine series associated with it in this Iist should be ignored.
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4.7(3).8.3 Goup PLANK

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PLANK

PKST3 7 1 * g/l ng/ | A group of state variables
In the above, the first subscript selects the state variabl e:

1 for dead refractory organic N (ORN)

2 for dead refractory organic P (ORP)

3 for dead refractory organic C (ORQ

4 for total organic N (TORN)

5 for total organic P (TORP)

6 for total organic C (TORC

7 for potential BOD (POTBOD)

PHYTO 1 1 * g/l ng/ | Phyt opl ankt on concentrati on

Z00 1 1 * organi sm | organi snil Zoopl ankt on popul ation

BENAL 1 1 * gl nR ng/ 2 Bent hi ¢ al gae

PHYCLA 1 1 * ugl/l ug/ | Phyt opl ankt on as chl orophyl | a

BALCLA 1 1 * ug/nR ug/ n2 Bent hi ¢ al gae as chl orophyl| a

PLADDR 3 1 - Iblivld kg/ivld Dry or total atnospheric deposition
of organics

PLADWI 3 1 - Iblivld kg/ivld Wet at nospheric deposition of
or gani cs

In the above, the first subscript selects the constituent:
1 for ORN, 2 for ORP, 3 for ORC

PKCF1 5 1 - Iblivld kg/ivld Total outflows fromthe RCHRES
In the above, the first subscript selects the constituent:
1 for phytoplankton, 2 for zooplankton, 3 for ORN, 4 for ORP, 5 for ORC

PKCF2 NEXITS 5 - Iblivld kg/ivld Qutflows through individual exits
In the above, the first subscript selects the exit, the second selects the
constituent -- same code as for PKCFI1.

Input tinme series required to conpute the above:
G oup | NFLOW

| PHYTO, 1Zz00, | ORN, all are optiona
I ORP, IORC
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G oup EXTNL
SCLRAD required
PLADFX only required if dry or tota
at nospheri c deposition is being
si nul at ed
PLADCN only required if wet atnospheric
PREC deposition is being sinulated
G oup HYDR
SAREA only required if atnospheric
deposition is being sinulated
G oup HTRCH only required if section HTRCH
TW is inactive
G oup SEDTRN only required if section SEDTRN
SSEIX 2) is inactive
SSED( 3)

NOTE: Phyt opl ankt on, zoopl ankt on and bent hi c al gae may, or may not, be sinul at ed,
depending on the values the user assigns to PHYFG ZOOFG and BALFG If a
constituent is not sinulated, those tine series associated with it in this [|ist
shoul d be i gnored.
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4.7(3).8.4 G oup PHCARB

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series conmputed by nodul e secti on PHCARB

PHST 3 1 * see bel ow State vari abl es

In the above, the first subscript selects the state variabl e:

1 for total inorganic carbon (TIC) -- units ng/l

2 for carbon dioxide (CQ2) -- units ng/l

3 for pH

PHCF1 2 1 - Iblivld kg/ivld Total outflows of TIC and CX2

In the above, the first subscript selects the constituent:
1for TIC 2 for CO2

PHCF2 NEXITS 2 - Iblivld kg/ivld Qutflows of TIC and CX2 through
i ndi vidual exits

In the above, the first subscript selects the exit and the second the

constituent -- sanme code as for PHCF1

Input tinme series required to conpute the above:

G oup | NFLOW

ITIC opt i onal
| CO2 opti ona
G oup CONS only required if section CONS is
i nactive
CON( ALKCON) concentration units nust be ng/l as
CaC3
G oup HTRCH only required if section HTRCH
TW is inactive
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4.7(3).10 Goups I NFLOWN ROFLOW and COFLOW

The nenbers in these groups represent the total inflow, total outflow and outfl ow
t hrough i ndividual RCHRES exits of every sinulated constituent. These groups were
included in the catalog to nmake it easier for users to specify the |inkages
representing tine series passed fromone RCHRES to another. For exanple, assune
the RCHRES's in a run have sections HYDR, HTRCH and OXRX active, and the NETWORK
Bl ock contai ns:

hkhkhkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhdhhddhhddhdhdddhdhdhddhdhddhdhddhhdhddrhdrdrhdrdhhdrdrdhdrrddrrdxixx

NETWORK

<-Vol ume-> <- G p> <- Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Nane> # # <Name> # # ***
RCHRES 1 ROFLOW RCHRES 2 | NFLOW

RCHRES 2 OFLOW 2 RCHRES 3 | NFLOW

hkhkhkkhkhhkhkhkhhhhkhhhhhhhhhhhdhhhhdhhhddhhddhdhdhddhdhdhddhdhdddhdhddhhdhddrhdhdrhdhhdrdhdrhdhdrrddrrdxixx

These entries nmean that the entire outflow fromRCHRES 1 goes to RCHRES 2, and t hat
the outflow through exit 2 of RCHRES 2 goes to RCHRES 3. Because the "nenber nane"

fields have been left blank, HSPF will automatically expand the above entries,
generating an entry for each menber which is active in this run. In this case,
there will be 4 generated entries because 4 constituents are being sinulated

(water, heat, DO and BOD). The second set of generated entries would be:

hkhkhkkhkhhhkhkhhhdhhhhhhhhdhhhhdhhhhdhhhddhdhddhdhdhddhdhdhdhdhdddhdhddhhdhddrhdrdrhdddrdhdhhdhdrrddrrdxixx

NETWORK

<-Vol ume-> <- G p> <- Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Nane> # # <Name> # # ***
RCHRES 2 OFLOW ovOL 21 1.0 RCHRES 3 INFLOWIVOL 11
RCHRES 2 OFLOW OHEAT 2 1 1.0 RCHRES 3 | NFLOW I HEAT 1 1
RCHRES 2 OFLOW OXCF2 2 1 1.0 RCHRES 3 INFLOWOXIF 11
RCHRES 2 OFLOW OXCF2 2 2 1.0 RCHRES 3 INFLOWOXIF 21

SRR S S S S R R S Ik Sk R R S S Sk S S S Rk Sk kb S R Sk Sk S Rk S S b

Thus, the user can specify the |inkage between two RCHRES's with a single entry,
i nstead of having to supply an entry for every constituent passed between them
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4.7(3).10.1 GROUP | NFLOW
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The nmenbers in this group represent the inflows to a RCHRES. Note that each nenber
listed belowis "available" for use only if the nodul e section to which it bel ongs

Modul e
section

is active.
<---- Menber ----> K
Max subscr i
Nane val ues n
1 2 d
| VOL 1 1 -
Cl VOL CAT 1 -
| CON NCONS 1 -
| HEAT 1 1 -
| SED 3 1 -
| DQAL NGQUAL 1 -
| SQAL 3 NGQUAL -
Xl F 2 1 -
NUI F1 4 1 -
NUI F2 3 2 -
PKI F 5 1 -
PH F 2 1 -

HYDR

HTRCH

SEDTRN

GQUAL

GQUAL

kg/ivlid OXRX

Units
(external)
Engl Met r
ac. ft/ M8/
ivlid ivlid
ac. ft/ M8/
ivlid ivlid
qty/ qty/
ivlid ivlid
BTU kcal /
ivlid ivlid
t on/ t onne/
ivlid ivlid
qty/ qty/
ivlid ivlid
qty/ qty/
ivlid ivlid

Ib/ivlid

| b/ kg/
ivlid ivlid
| b/ kg/
ivlid ivlid
| b/ kg/
ivlid ivlid
Ib/ivlid

NUTRX

NUTRX

PLANK

kg/ivlid PHCARB

718

Wt er
(Note: MB=10**6 nB)

Water, by Category
(Not e: CAT=Cat egory tag)

Conservati ves

Heat (relative to
freezi ng)

Sand, silt, and clay

Di ssol ved general
quality constituents
General quality const-
ituent associated with:
1 Sand, 2 Silt, 3 day
1=DO, 2=B0D

1=NC8, 2=TAM 3=NC2,
4=PO4

l=particul ate NH4,
2=particul ate PO4 on
l=sand, 2=silt, 3=clay

1=Phyt o, 2=Zoo, 3=0ORN,
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4.7(3).10.2 G oup ROFLOW

The menbers in this group represent the total outflow froma RCHRES. Note that a
menber is "available" for use only if the nodule section to which it belongs is
active.

<---- Menber ----> K Units
Max subscr i (external) Modul e Consti t uent
val ues n section
1 2 d Engl Met r

ROVOL 1 1 W\t er

CROVOL CAT 1 Water, by category
(CAT=Cat egory I D tag)

ROCON  NCONS 1 Conservati ves

ROHEAT 1 1 Heat

ROSED 3 1 Sand, silt, and clay

See data for
RODQAL  NGQUAL 1 correspondi ng D ssol ved general qual
menber in group

ROSQAL 3 NGQUAL I NFLOW Sedi nent - associ at ed qual

OXCF1 2 1 DO, BOD

NUCF1 4 1 NG3, TAM N2, PO

NUCF2 3 2 Particul ate NH4 and PO4
(sand, silt, clay)

PKCF1 5 1 Phyt o, Zoo, ORN, ORP, ORC

PHCF1 2 1 TIC, O
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4.7(3).10.3 Goup OFLOW

The menbers in this group represent the outflows through the individual exits of
a RCHRES. Note that a nenber is available for use only if the nodule section to
which it belongs is active. Also, these tinme series are available for use only if
the nunmber of exit gates (NEXITS) is greater than 1.

For each nmenber, the RCHRES exit is selected by the value given to the first
subscri pt.

<---- Menber ----> K Units
Max subscr i (external) Modul e Consti t uent
Nare val ues n section
1 2 d Engl Met r
ovaL NEXITS 1 Wat er
CROVOL NEXI TS CAT Water, by category
(CAT=Cat egory I D tag)
OCON  NEXI TS NCONS Conservati ves
OHEAT NEXITS 1 Heat
CSED NEXITS 3 Sand, silt, and clay
CDQAL  NEXI TS NGQUAL See data for D ssol ved general qual .
cor respondi ng
CSQAL NEXITS NE&RB menber in group Sedi nent - associ at ed qual .
| NFLOW
OXCF2 NEXITS 2 DO, BOD
NUCF9 NEXITS 4 NGB, NH3, N2, PO4
OSNH4 NEXITS 3 Particul ate NH4
(sand, silt, clay)
osPO4 NEXITS 3 Particul ate PO4
(sand, silt, clay)
PKCF2 NEXITS 5 Phyto, Zoo, ORN, ORP, ORC
PHCF2 NEXITS 2 TIC, CXR2
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4.7(11) Catalog for COPY nodul e

The menbers contained within each group are docunented in the tables which foll ow.

4.7(11).1 Goup | NPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series input to nodul e COPY

PO NT NPT 1 * anyt hi ng Poi nt - val ued i nput tine series
MEAN NW 1 - anyt hi ng Mean- val ued input time series

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series output by nodul e COPY:

PO NT NPT 1 * anyt hi ng Poi nt - val ued output time series
MEAN NW 1 - anyt hi ng Mean- val ued output tine series

Input tinme series required to produce the above:

G oup | NPUT
PO NT required if NPT> 0O
VEAN required if NMN> O
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4.7(12) Catalog for PLTGEN nodul e

There is only one tine series group associ ated with this nodul e; group | NPUT, which
contains all point-val ued and/ or nean-val ued nenbers that are to be plotted. This
nodul e does not have an output group because all its output goes to the "plot
file", which is docunmented in Section 4.4(12) of Part E

4.7(12).1 Goup | NPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series input to nodul e PLTGEN

PO NT NPT 1 * anyt hi ng Poi nt - val ued i nput tine series
MEAN NW 1 - anyt hi ng Mean- val ued input time series
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Catalog for DISPLY Module

4.7(13) Catalog for DI SPLY nodul e

There is only one tine series group (INPUT) with one nenber (TIMSER) associ ated
with this nodul e since the nodul e displays only one tinme series at a tine. This
nodul e does not have an output group because all its output goes to the "display
file" (printed).

4.7(13).1 Goup | NPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series input to nodul e DI SPLY:

TI MSER 1 1 - anyt hi ng A mean-val ued input time series
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4.7(14) Catalog for DURANL nodul e

There is only one tine series group (INPUT) with one nenber (TIMSER) associ ated
with this nodul e since the nodul e anal yzes only one tinme series at a tine. This
nodul e does not have an out put group because all its output is printed. The fornmat
is docunented in Section 4.2(14) of Part E

4.7(14).1 Goup | NPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series input to nodul e DURANL:

TI MSER 1 1 - anyt hi ng A mean-val ued input time series
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Catalog for GENER Module

4.7(15) Catalog for CGENER nodul e

Thi s nmodul e has both input and out put groups, |ike nodul e COPY

The menbers contained within each group are docunented in the tables which foll ow.

4.7(15).1 Goup | NPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series input to nodul e GENER
ONE 1 1 - anyt hi ng First input tine series
TWD 1 1 - anyt hi ng Second input time series

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Ti me series output by nodul e GENER
TI MSER 1 1 - anyt hi ng Qutput time series (nean-val ued)

Input tinme series required to produce the above:

G oup | NPUT
ONE Al ways required, unless OPCODE=24.
TWD Only required if generation option

needs two inputs.
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4.7(16) Catalog for MJTSI N nodul e

The menbers contained within each group are docunented in the tables which foll ow.

4.7(16).1 G oup OUTPUT

<---- Menber ----> K Units
Max subscr i (external) Descri pti on/ coment
Nare val ues n
1 2 d Engl Met r

Time series output by nodul e MITSI N

PO NT NPT 1 * anyt hi ng Poi nt - val ued output time series
MEAN NW 1 - anyt hi ng Mean- val ued output tine series
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FORMATS Block

4.8 FORVATS Bl ock

hkhkkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhhhddhdhdddhdhdddhdhdhddhdhdddhdhddhhdhddrhdddrhdrdrdhdhdrddrdrddrdrdixx

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhdhhhdhhhddhdhdhdhdhdhddhdhdddhdhddhhdhddrhdrdrhdhdrdhdrhdhdrrddrrdix

Layout

*kkkk*k

FORVATS

* k *

*** |ine immed above repeats until all formats have been covered

END FORVATS

hkhkkhkhhkhkhkhhhhkhhhhhhhhkhdhdhhhhdh dohhddhdhddhddhdhrdhdddhhhdhhhddrdhddhdddhddrdddhddrdrhddrdrdxdxdrxdx*x

Details
Synbol FORTRAN For mat Conment
Narme( s)
<ft> FMIrcob | 4 I dentifyi ng nunmber which corresponds to
format nunber in EXT SOURCES or TARCETS
Bl ocks.
<obj -fmt> FORM 19) 19A4 St andard FORTRAN obj ect-tine fornmat.

Expl anati on

This block is only required if a user wi shes to override the default format for
readi ng data on a sequential file (see Section 4.9).
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Sequential File Formats

4.9 Sequential and PLTGEN MJUTSIN File Formats

Two types of ASCII file formats are available for transfer of data into/out of
HSPF. "Sequential" files allow transfer into HSPF, and PLTGEN MJTSIN files al |l ow
transfer into and out of HSPF. These file formats are docunented bel ow

4.9.1 Format class HYDFIV - Sequentia

It is used for the input of 5-mnute data. The sequence of information is:

1. Al pha-nuneric station nunber or identifier (this field is not read)
2. Last two digits of cal endar year

3. Month

4. Day

5. Card nunber for mdnight to 3 am

for 3 amto 6 am

for 6 amto 9 am

for 9 amto noon.

for noon to 3 pm

for 3 pmto 6 pm

for 6 pmto 9 pm
for 9 pmto mdnight.
6. 36 fields for 5-m nute data.

1
2
3
4
5
6
7 i
i

n nnununononon

The default format is: (1X 312,11, 36F2.0)

4.9.2 Format class HYDFIF - Sequentia

—

is used for the input of 15-m nute data. The sequence of information is:

Card nunber (same as for HYDFIV above)
12 fields for 15-m nute data

1. Al pha-nuneric station nunber or identifier (this field is not read).
2. Last two digits of the cal endar year

3. Month

4. Day

5.

6.

The default format is: (1X 312,11, 12F6. 0)

728



4.09.

It i

Sequential File Formats
3 Format class HYDHR - Sequenti al

s used for input of hourly observations. The sequence of information is:

1. Al pha-nuneric station nunber or identifier. (This field is not read)
2. Last two digits of cal endar year
3. Month
4. Day
5. Card no: 1 is for a.m hours
2 is for p.m hours
6. Twelve fields for hourly data
The default format is: (10X 12,1X12,1X12,1X 11, 12F5.0)
4.9.4 Format class HYDDAY - Sequentia
It is used for input of daily observations. The sequence of information is:
1. Al pha-nuneric station nunber or identifier. (This field is not read)
2. Last two digits of cal endar year
3. Month
4. Card no: 1 is for days 1-10
2 is for days 11-20
3 is for days 21-
5. Ten fields, for the daily data (11 fields for card nunber 3)
The default format is: (7X 212,11, 11F6.0)
4.9.5 Format class HYDSMN - Sequentia
It is used for input of sem -nonthly observations.
The sequence of information is:
1. Al pha-nuneric station nunber or identifier. (This field is not read)
2. Last two digits of cal endar year
3. Card no: 1 for January through June
2 for July through Decenber
4. Twelve sem -nonthly fields
The default format is: (7X12,11,12F5.0)
Sem -nonthly values are distributed to daily values with a transformation function
of SAME
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4.9.6 Format class HYDMON - Sequentia
It is used for input of nonthly observations. The sequence of information is:

1. Al pha-nuneric station nunber or identifier. (This field is not read)
2. Last two digits of cal endar year
3. Twelve nonthly fields

The default format is: (6X12,12F6.0)

Mont hly values are distributed to daily values with a transformati on function of
SAME

Note that the user can override the above default formats with his own fornat,
supplied in the FORMATS BLOCK. However, the sequence of information within each
record cannot be altered.

4.9.7 PLTGEN MJTSIN Fil e For mat

Time series data can be transferred to or fromASCI| files having the PLTGEN MJTSI N
format, i.e., the format of files created by the PLTGEN nodul e and readabl e by the
MJUTSIN nodule. This file contains a header, which is 25 lines for PLTGEN and at
| east one line for MUTSIN. Each Iine of data contains a date-tinme and between one
and ten data values (curves). The sequence of information for each data line is
as follows:

1. ldentifier (four characters)

2. Year

3. Month

4. Day

5.  Hour

6. Mnute

7. Value for curve 1, for this date/tinme

8. Value for curve 2, for this date/tinme

etc (repeats until data for all curves are supplied)

For mat : A4, 1X, 15, 41 3, 10(2X, GL2. 5)
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4.10 SPEC- ACTI ONS Bl ock

hkhkkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhhhddhdhdddhdhdddhdhdhddhdhdddhdhddhhdhddrhdddrhdrdrdhdhdrddrdrddrdrdixx

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhdhhhdhhhddhdhdhdhdhdhddhdhdddhdhddhhdhddrhdrdrhdhdrdhdrhdhdrrddrrdix

Layout

*kkkk*k

SPEC- ACTI ONS
Action line:

<addrss>------- ----<uvqgn>
dc ds dt or or tc ts num
<oper ><f ><-| ><>< ><yr ><np<d><h><np<><>  <vari ><1><2><3><a><-val ue--> <> < >< >

Distribute |line:
ds ¢t tc ts
<kwd>< > < > <> < > <dff> <fre><fre><fre><fre><fre><fre><fre><fre><fre><fre>

User-defined/nultiple variable |ine:

cnt act act
<kwr d> <unanP< > <vari ><1><2><3> <frc> < > vari ><1><2><3> <frc> < >
or
<addrss>-------

User-defined variable quantity line:

Ic I's ac as agfn
<kwr d> <uqnne <oper> <#> <vari ><1><2><3><t><multfact> <>< > <>< > < >
or
<addrss>-------

Condition line (free format):

IF ( ( <quan> <conp> <quan> ) <l ogop> ( <quan> <conp> <quan> ) ) THEN
ELSE | F ( <quan> <conp> <quan> ) THEN

ELSE

END | F

(repeats until all special actions have been specified)

END SPEC- ACTI ONS
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Exanpl e

*k k) k k%

SPEC- ACTI ONS

*** Dystributions

*** kwd ds ¢t tc ts df f f1l f2 f3 fa f5 f6 f7 f8 fo f10

T T P T T T T T T e T T o
DISTRB 1 3 DY 7 ACCUM 0.25 0.5 0.25

*** User-Defined Target Variable Nanmes

*rx addr addr

* kK <--m--- > <e-em-- >

*x* kwd varnamct vari sl s2 s3 frac oper vari sl s2 s3 frac oper
SHEFX S Kol DKeD> Ke - - e DK-DK-DK- D> K-> K-> <----2Z-2Z-><-> <---> <Z-->
UVNAME NMANURE 3 SAMBU 0.7 QUAN SNG3 0.2 QUAN

SCRGN 0.3 QUAN

*** User-Defined Variable Quantity Lines

*rx addr

* k% Lmmm e = >

*** kwd varnamoptyp opn vari sl s2 s3 tp multiply Ic Is ac as agfn ***
SHEF*S Comie> Kemno> K-> K- - - D<K D<K e - - - - > <><-> O<K-D> <--> FRF
WQUAN puncom RCHRES 2 CVCL tx 4

*** Action Lines

*xk addr uvquan

* KK <--mm-- > <---->

***optyp range dc ds yr no da hr tmm d t vari sl s2 s3 ac value tc ts num
SFEFX S > - DO D<K - D<= D<K D<= D<K DKOKS K- - - = D<K DK DK D<K- D<K m e - - > <> < > >
PERLND 1 DY 11991/03/15 16:00 1 3 MNANURE += 1000 YR 1 5

| F (puncom > 10000) THEN
RCHRES 2 4 CVQL pw += puncom

END I F

END SPEC- ACTI ONS

hkhkhkkhkhhkhkhkhhhhhhhhhhhhhhhdhhhhdhdhhddhhddhdhdhddhdhdhdhdhdddhdhddhhdhddrhdrdrhdhdrhdrhdhdrrddrrdxixx

Expl anati on

In the SPEC- ACTI ONS bl ock, the user can change the val ues of programvariabl es at
specified dates and tines. This pernmts one to nodel such things as: 1) human

intervention, i.e., plowing or application of fertilizer and pesticide; 2) changes
to paraneters in ways not possible with the standard inputs; and 3) conditional
actions, i.e., those that are dependent on the val ue of another programvariable.

Speci al Actions can be performed on variables in the PERLND, | MPLND, RCHRES, COPY,
PLTGEN, and GENER nodul es. The user's input is contained in the SPEC ACTI ONS bl ock
of the UCI file. It is specifiedinthe five different types of |ines shown above
and described fully in the followi ng sections. Qutput is printedinthe Run Inter-
preter Qutput (echo) file, and consists of two types: 1) a listing of all Specia
Actions as interpreted by the program and 2) a summary of each Special Action
(value of affected variable before and after the action) as it is inplenented
during the run.
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Details of Action line (including REPEAT function)

nanme(s)

<oper >

<f>
<-|>

dc

ds

<yr>

<np

<d>

<h>

<np

d

t

<vari >
<1><2><3>

<addr ss>

<a>

<val ue>

<uvgn>

tc

TSTEP( 1)

DATI M 1)

DATI M 2)
DATI M 3)
DATI M 4)
DATI M 5)
DSI ND
TYPCOD
VNAVE
CSUB( 1- 3)

ADDR

ACTCOD

RVAL or
| VAL

UVQNAM
CTCODE( 2)

TSTEP( 2)

A6 operation type - valid values are
PERLND, | MPLND, RCHRES, or PLTGEN

3 first operation to act upon

| 4 | ast operation to act upon, 0 or bl ank
means use first operation only

A2 code specifying time units of deferral of

action when an applicable |ogic condition
fails - (M, HR DY, MO, YR

3 nunber of CTCODE(1) intervals to defer
the action
| 4 year (see starting date field in GLOBAL

bl ock for nmore information) if the date
is left blank, then the action is performnmed
every interval of the run

1X, 12 nont h

1X,12  day

1X, 12 hour

1X, 12 m nut e

|2 I D nunber of "DISTRB" line, blank if none
|2 2- 1 NTEGER, 3-REAL, 4- DOUBLE PRECI SI ON

A6 variable to act upon, left-justified

3A3 subscripts for VNAME, blank if none

may be 2-character CATEGORY tag if applicable
nmust be integer otherw se
I8 menory location (in the O8V) of variable
(optional method to specify vari abl e)
A3 action code: id nunber (#) or character
(ch). T= target variable, A= action val ue:
ch effect # ch effect
T= A 2 += T=T+ A
=T A 4 *= T= T*A
=T/ A 6 MN T= Mn(T,A
T= Max(T,A) 8 ABS T= Abs(A)
T= Int(A 10 ~= T= TrA
11 T= Ln(A) 12 LOG T= Logl0(A)
13 T= Md(T, A
F10.0 "val ue" of the action to be taken -
10 see notes bel ow
A6 nane of User-defined variable quantity
contai ning the "value" of the action
A2 code specifying time units of "repeat”
action - (M, HR DY, MO YR
3 nunber of CTCODE(2) intervals to skip
bef ore repeating the action
3 nunber of tinmes to repeat action

© N w3
~ 1

5=32
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Details of Distribution line

Synbol Fortran Format  Comment
nanme(s)

<kwr d> - A6 keyword (DI STRB) - specifies current |ine
as a "Distribution" Iline

ds DSI ND 3 i ndex nunber - corresponds to the val ue
specified on the standard |ine

ct CNT 3 nunber of separate actions or applications
to divide the total application into

tc CTCODE A2 code specifying time units of the interva

bet ween separate applications or actions -
(valid values: M, HR DY, MO YR

ts TSTEP 13 nunber of CTCCDE interval s between separate
applications (see CTCCDE bel ow)
<df f > CDEFFG A5 deferral flag - indicates howto treat

deferral of the action(s) under a conditiona
situation - (valid values: SKIP, SH FT,
ACCUM default = SKIP)
<frc> FRACT( CNT) 10F5 fractions for each of the separate
appl i cations

Synbol Fortran Format  Comment
nanme(s)
<kwr d> - A6 keyword (UVNAME) - specifies current |ine
as a "User-defined variable nane" |ine
<unanp UNANME A6 user -defi ned vari abl e nane
cnt CNT I3 nurmber of actual variables included in

aggregate group

Fol I owi ng i nputs repeat CNT tinmes (continuation lines if CNI>2)
<vari > VNAVE A6 actual variabl e nane
<1><2><3> CSUB( 1- 3) 3A3 subscripts for VNAME, blank if none
may be 2-character CATEGORY tag if applicable
nmust be integer otherw se

<addr ss> ADDR | 4 address of actual variable

<frc> FRAC F5.2 fraction of total application allocated
to each of the actual variables

act ACTCD Ad action code - QUAN, MOVT, MOV1, MOV2

(see notes on UVNAME action code options)
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Details of User-defined Variable Quantity |ine

Fortran
nanme(s)

Format Commrent

<ugnne

<oper >

<#>

<vari >

<1><2><3>

<addr ss>

<t >

<mul t fact>

I c

I's

ac

UVQNAM
OPTYP
OPTNO
VNAVE

CSUB( 1- 3)

ADDR
TYPCCD
UVQMUL

CTCODE( 1)

TSTEP( 1)

CTCODE( 2)

TSTEP( 1)

CTRAN

A6 keyword (UVQUAN) - specifies current |line
as a "User-defined variable quantity” |ine

A6 user-defined variable quantity nanme

A6 operation type of base variable

3 operation type nunber of variable

A6 actual variable nane of variable

3A3 subscripts for VNAME, blank if none

may be 2-character CATEGORY tag if applicable
nmust be integer otherw se

I 4 address of actual variable

12 2-1 NTEGER, 3-REAL, 4-DOUBLE PREC SI ON
F10.0 multiplier to apply to base variable

A2 code specifying time units of the period

to |l ag base variable
(valid values: M, HR DY, MO YR

3 nunber of CTCCODE intervals to | ag
base vari abl e
A2 code specifying time units of the period

to aggregate base variable
(valid values: M, HR DY, MO YR

3 nunber of CTCCODE intervals to aggregate
base vari abl e
AL transformati on function to use for

aggregation of base variable
(valid values: SUM AVER, MAX, M N.)
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Details of Free-Fornmat Conditiona

SPEC-ACTIONS Block

i nes

Fortran
nanme(s)

Comrent

<quan>

<conp>

<l ogop>
THEN
ELSE

ELSE I F

END | F

CLOXP

Keywor d speci fying the beginning of a
| ogi cal condition
May be either a UYQUAN name (format A6)
or a nuneric value (format up to F10.0)
Nuneri cal conparison operator. Valid
val ues are:

= equa

/= not equa

> greater than

>= greater than or equa

> | ess than

>= | ess than or equa
Logi cal operator: AND or OR
Keyword specifying the end of a | ogical
condi tion
Keyword specifying that follow ng special
actions are an alternative to previous |IFs
and ELSE | Fs
Keyword specifying that follow ng special
actions are an alternative to previous |IFs
and ELSE | Fs, provided that the additional
condition is also satisfied. Exactly one
space must occur between the two words.
Keyword specifying the end of a | ogical

bl ock. Exactly one space nust occur between

the two words.

*** free(N) denotes that the field may be any length up to N characters, and may
appear in any col um,

subject to a maximumline | ength of 80 characters.
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Not es:

The <value> field contains quantitative data for the action to be taken. If the
variable or array elenent to be acted on is an integer (TYPCOD=2) <value> is read
as an integer (IVAL); If it is REAL or DOUBLE PRECI SION ( TYPCOD=3 or 4), <value>
is read as a real nunber (RVAL). Note that the value nust be given in the units
used internally for the quantity concerned, because no conversion is performed when
it isread in. You can find the internal units by |ooking up the quantity in the
Qperations Status Vector (for the nodul e concerned), contained in the Programmer's
Suppl ement.  For exanpl e:

1. Pesticide storage (nmodule PERLND) has wunits of Ib/ac (English) and kg/ha
(Metric); the same units are used internally and externally.

2. Sedinment storage (nodule PERLND) has internal units of tons/acre (in both
English and Metric systems) but the external units (English and Metric) are
tons/acre and tonnes/ha respectively.

Repeat definition

This feature allows a single Special Action to be repeated at regular intervals.

The i nput that defines the repetition is contained entirely on the standard action
line. The date-tine specified on the line is the starting date-tine. The
repetition is specified by: 1) CICODE(2), which defines the tinme units of the
i nterval between repetitions, 2) TSTEP(2), which defines the nunber of CTCODE(?2)

time steps between repetitions, and 3) NUMNC, which is the nunmber of tinmes to
performthe action (for exanple: if NUMNCis 3, the action will be perforned three
times, i.e., on the specified date-tine and two repetitions).

Distribute definition

This option allows a single Special Action to be split into nultiple actions. The
primary purpose is to distribute a chem cal application over time sothat it is not
all applied to the land segnent at once. The additional information needed to
define the distributionis specified on an "associated” line in the Special Actions
bl ock. An I D nunber (DSIND) is included on the standard Speci al Actions |ine which
points to the associated line. This line contains: 1) the keyword "D STRB", which
identifies the line as a "distribution"” definition line, 2) DSIND, the ID nunber
corresponding to the value on the standard line, 3) CNI, the nunber of separate
applications to divide the total application into, 4) CITCODE and TSTEP, which
define the time interval between applications (see discussion of REPEAT definition
above), and 5) FRACT(CNT), the fraction of the total application represented by
each of the separate applications. Note, the total applicationis given by <val ue>
(or RVAL), which is specified on the standard Special Action |ine.

User-defined variable (UVNAME)

This option allows the user to define a single nane (UYNAVE) for one or nore
standard variables to be used as the target of a Special Action. If a UYNAME is
applied to multiple standard variables, then any action line referring to that
UVNAME as a target will cause multiple Special Actions to occur. This line
contains: 1) a user defined name (UNAVE), limted to six characters; 2) the nunber
(count) of standard variables that are included in the set; 3) the variabl e nanes;
4) the fractions of the total Special Action quantity that will be applied to each
vari able; and 5) and an optional action code. (See bel ow.)
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UVNAME action code options

QUAN

MoVl
Mov2

Specify multiple Special Action variables in one Iine. Each quantity
specified in the UNAME line is nultiplied by the quantity in the
correspondi ng standard line to generate the final quantity applied to each
of the variables specified in the U/NAME |ine. This option is designed
primarily to allow a total chem cal anmount to be applied to nultiple soi
layers with a single line. This is the default.

Redi stribute current total quantity contained in multiple variables using
predeterm ned factors. Each quantity specified in the U/NAME line is
multiplied by the total quantity obtained by summ ng the current val ues of
the individual variables specified in the UYNAME line. This option is
designed to simnmulate a pl ow ng operation that conpletely mxes all materia
intw or nore zones. This would be acconplished by using quantities that
are the fractions of soil or depth in the individual |layers. (This option
does not use the "quantity" or Action Code specified in standard line.)

Redi stribute two quantities in foll owi ng manner: Variable No. 1is conputed
by mul tiplying current value of variable No. 2 by quantity associated with
Variable 1 in the U/NAME line. Variable No. 2 is conputed by multiplying
current value of Variable No. 2 by quantity associated with Variabl e No.
2 in the U/NAME |ine plus the current value of Variable No. 1. This option
is designed to sinmulate a plowi ng operation that transfers the material in
the surface zone to the upper zone, and results in the new surface zone
having the original concentration of the upper zone. This would be
acconpl i shed by using the following two quantities: 1) ratio of anount of
soil (or depth) in surface |layer to amount in upper |ayer, and 2) subtract
surface layer soil amount from upper layer soil anmount and divide the
result by the upper layer soil anount. (This option does not use the
"quantity" or Action Code specified in standard line.)
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User-defined variable quantity (UVQUAN)

This option creates a variable quantity which can be used either as an action val ue
for a Special Action or as a value to be conpared in a condition. A UVQUAN refers
to a single "base variable" in a single operation. By default, the UYQUAN cont ai ns
the last-cal cul ated value of that base variable. Optionally, it may contain a
| agged value (e.g. 5 hours ago); an aggregated value (e.g. the average over the
previ ous day); or a conbination (e.g. the sumover three days endi ng 24 hours ago).
The resulting value can also be nmultiplied by a constant factor. It is inportant
to note the difference between a UVQUAN and a UVNAME. A WQUAN is a value, just
like a constant. A UWVNAME is a target address for a special action

Logical conditions

Speci al Actions may depend on whether a user-specified |ogical condition is true
or false, and can be either skipped or deferred if it is false. They can be
grouped into logical blocks by placing IF, ELSE IF, ELSE, and END IF lines
appropriately among the action lines. For exanple, actions placed between an IF
line and the next logical delimter are executed only if the condition specified
on the IF line is true on the date and tinme of the each action

A sinple |l ogical conditionis defined as a conpari son between two nuneri cal val ues.
Ei ther or both of these values may be UWQUANs. For exanple

nmonth <= 2
6226.0 <= tstage
tfish < farad,

are all sinple logical conditions. Conpl ex conditions are built by connecting
simple conditions together with the |ogical operators AND and OR

[month = 10 OR (tstage >= 6226.0 AND {nonth >= 11 OR nonth <= 2} )]

Par ent heses are used to specify the order of evaluation, just as in a programm ng
| anguage. By default, the | ogical operators are evaluated fromright to left, but
it is good practice to use themin all cases to ensure clarity. There are three
types: round (), square [], and curly {}. They are equivalent, but the program
requires that matching left-right pairs nmust be of the same type, in order to help
the user prevent unintended effects in conplicated conditions.

I F lines consist of the keyword I F, a |l ogical condition, and t he keyword THEN. The
| F keyword nmay appear anywhere on the line, as long as it is the first non-bl ank.
The condition may be sinple or conpl ex, and may span nul tipl e physical |ines. Wen
an IF line is found, HSPF keeps reading lines until the THEN keyword is found
ELSE IF lines are processed in the same manner. ELSE and END I F are expected to
appear alone on a line, and anything after the keyword is ignored. Note that the
"ELSE I'F' and "END I F' keywords nust contain exactly one space between the two
wor ds.
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The followi ng exanmple illustrates how HSPF deci des whet her
action. Each condition may be sinple or conplex. Note the
END I F bl ocks. They may be nested up to ten | evel s deep.

*** Condition A
IF nonth >= 9 THEN
**% Action 1

RCHRES130 4 CvOL pw +=
**% Action 2
RCHRES130 4 CvOL t x -=

*** Condition B

|F (tstage > 6226.0) THEN

*** Action 3

RCHRES100 4 CvOL t X +=

*** Condition C

ELSE | F (tstage > 6225.0) THEN

*** Action 4

RCHRES100 4 CvQL pw +=

ELSE

*** Actionb

RCHRES130 4 CvQL na -=
*** Action6

RCHRES130 4 CvQL ac +=
END | F

**% Action7
RCHRES130 4 CvOL sp +=

*** Condition D
ELSE | F nonth >= 6 THEN
*** Action8
RCHRES130 4 CvOL tc +=

*** Condition E
ELSE I F (tfish <= 0.0) THEN
*** Action9
RCHRES130 1991/ 04/ 29 12:00 4 CvQL pw +=
*** ActionlO
RCHRES130 1991/05/01 12:00 4 CvQL t X -=

ELSE
**x Actionll

RCHRES130 4 CvQL na -=
END | F

**% Actionl2
RCHRES130 4 CvOL ac +=
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to perform a speci al
effect of nesting IF-

TAVLQ

TAVLQ

PUNCOM

PUNCOM
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PUNCOM

TAVLQ
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In this case

Actions 1, 2, and 7 are performed only if Condition Ais true.

Action 3 is perforned only if Conditions A and B are both true.

Action 4 is performed only if Conditions Aand C are true and Condition Bis fal se.
Actions 5 and 6 are performed only if Condition Ais true and Conditions B and C
are fal se.

Action 8 is perforned only if Condition Ais false and Condition Dis true.
Actions 9 and 10 are performed only if Conditions A and D are fal se and Condition
Eis true.

Action 11 is perfornmed only if Conditions A, D, and E are fal se.

Action 12 is always perforned.

Evaluation Order

Each IF or ELSE IF line is evaluated a maxi mum of once per interval, at the tine
of execution of the first Special Action that depends on it in that interval. The
UVQUAN val ues used for the nunerical conparisons are conmputed from the base
vari abl es at the point of evaluation, taking into account Special Actions appearing
before the Condition line, but not those after it.

Assume that in the exanpl e above, month = 10, tstage = 6224.5, and tfish = 0. HSPF
will:
1) Fetch the val ue of month.
2) Evaluate Condition A as true.
3) PerformAction 1, since Ais true.
4) Perform Action 2, since Ais true.
5) Fetch the val ue of tstage.
6) Evaluate Condition B as fal se.
7) Skip Action 3, since B is false.
8) Re-fetch the value of tstage.
9) Evaluate Condition C as false.
10) Skip Action 4, since Cis false.
11) Perform Actions 5 and 6, since Ais true, while B and C are both fal se.
12) Perform Action 7, since Ais true.
13) Skip Action 8, since Ais true. Note that Condition D does not need to be
eval uat ed because the action is skipped regardl ess of D s val ue.
14) Ignore Actions 9 and 10, since they do not occur on this date.
15) Skip Action 11, since Ais true. Conditions D and E can be ignored.
16) Perform Action 12, which is unconditional

The use of dated special actions within |ogical blocks requires caution. For

i nstance, for Actions 9 and 10 above, it is possible that the value of tfish
changes between April 29 and May 1 such that one of the Actions is performed while
the other is not, even though they have the sane | ogical conditions. The user nust

make sure that this is the intended result.

Anot her situation requiring care is a Special Action that alters one of the
vari abl es whi ch define the | ogical conditions upon which that Action depends. For
instance, if Action 4 above changed the value of the UVQUAN tstage to 6224.0 by
altering its base variable, then Actions 5 and 6 will still not be executed that
interval, since Condition Cis not re-evaluated until the follow ng interval
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Monthly Data Block

4.11 MONTH DATA Bl ock

hkhkkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhhhddhdhdddhdhdddhdhdhddhdhdddhdhddhhdhddrhdddrhdrdrdhdhdrddrdrddrdrdixx

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhdhhhdhhhddhdhdhdhdhdhddhdhdddhdhddhhdhddrhdrdrhdhdrdhdrhdhdrrddrrdix

Layout

*kkkk*k

MONTH- DATA

MONTH- DATA <t >
<val - ><val - ><val - ><val - ><val - ><val - ><val - ><val - ><val - ><val - ><val - ><val - >
END MONTH- DATA <t >

Up to 50 MONTH DATA tabl es nmay appear in the bl ock

END MONTH- DATA

*kkhkkkkhk*x

Exanpl e

*kkhkkkkhk*x

MONTH- DATA

MONTH- DATA 3

*** atnospheric deposition fluxes (kg/ha/nonth) of NO3-N

1.3 1.5 2.0 21 2.2 2.2 30 2.3 20 2.0 1.7 1.4
END MONTH DATA 3

END MONTH- DATA

hkhkkkhkhhkhkhkhhhhhhhhhhhhhhhdhhhhdhdhhddhhdhdhdhdhddhdhdhdhdhdddhdhddhhdhddrhdhdrhdhddrhdrdrddrrddrrdix

Details
Synbol FORTRAN For mat Conment
Nanme( s)
<t> NUVBR 3 Users identifying number for this
MONTH- DATA t abl e
<val - > MIHVAL( 12) 12F6.0 Mont hl'y val ues

Expl anati on

A MONTH- DATA table is used to specify nonthly-varying values for paraneters that
do not have specific input tables for that purpose. Currently, MONTH DATA tabl es
are inplemented for atnospheric deposition inputs. See descriptions for table
types PQ.- AD- FLAGS, PEST- AD-FLAGS, etc. for further details.
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Monthly Data Block

4.12 CATECCRY Bl ock

hkhkkkhkhkhhkhkhhhhhhhhhhhhhhhdhhhdhhhddhdhdddhdhdddhdhdhddhdhdddhdhddhhdhddrhdddrhdrdrdhdhdrddrdrddrdrdixx

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

hkhkhkkhkhhhkhkhhhhhhhhhhhhhhhdhhhdhhhdhhhddhdhdhdhdhdhddhdhdddhdhddhhdhddrhdrdrhdhdrdhdrhdhdrrddrrdix

Layout

*kkkk*k

CATEGCRY
<cat> <----catnam--->

Above line repeats until all categories have been specified
END CATEGORY

Exanpl e

*kkhkkkkhk*x

CATEGORY
tag *k*
<> <----catnham---> ***

UN UNCOWM TTED

WP WESTPAC CREDI T

CU CQU-U CREDT

CA CALIF CREDI' T

TX TAHCE EXCHANCGE
END CATEGORY

hkhkhkkhkhhkhkhkhhhhhhhhhhhdhhhhdhhhhdhhhddhhdddhdhdddhdhdhdhdhdddhdhddhhdhddrhdddrhdrdrhdrdhddrrddrrdixx

Details
Synbol FORTRAN Start Format Conment
Narme(s) Col um

<cat > CAT 4 A2 Category tag: a two-character identifier
used wherever a subscript is called for.
First character nust be a letter. Tags are
case-sensitive, and nust be uni que.

<cat nanm> CATNAM 7 Al6 Cat egory nane

Expl anati on

In this block the user declares and nanmes active water categories.

The CATEGCRY block is used to facilitate the nodeling of water rights in the HYDR
section of RCHRES. Each RCHRES in the run tracks the categories of all inflows,

storages, demands, and outflows. Up to 100 categories may be specified. (See the
di scussion of Water Rights Categories in Part E, Section 4.2(3).1).
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