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TECHNI CAL RELEASE :..',

COMPUTER PROGRAM FOR PRO~T' ~T FORMULATION

HYDROLOGY

CHAPTER 1. INTRODUCTION

This chapter describes the Computer Program for Project Formulation,

Hydrology (TR-20) ip terms of the purpose, computer requirements, and

availability of the program. The remaining chapters describe in detail:

the program organization, capabilities, and limitations; input preparation;

and output description. The appendices contain five sample jobs showing

different levels of complexity, blank input forms, a descrjption of the

reach routing procedure and guidelines for rating curve coefficients and

reach lengths.

1.1 PROGRAM PURPOSE

The TR-20 computer program assists the engineer in hydrologic evaluation

of flood events for use in analysis of water resource projects. The

program is a single event model which computes direc~ runoff resulting

from any synthetic or natural rainstorm. There is no provision for

recovery of initial abstraction or infiltration during periods of no

rainfall. It develops flood hydrographs from runoff and rqutes the flow

through stream channels and reservoirs. It combines the routed hydrograph

with those from tributaries and computes the peak discharges, their

times of occurrence and the water surface elevations at any desired

cross section or structure. Anyone of the above items can be printed

out as well as discharge hydrograph elevations, if requested. The

program prOVides for the analysis of up to nine different rainstorm

distributions OVer a watershed under various combinations of land

treatment, floodwater retarding structures, diversions, and channel

work. Such analysis can be performed on as many as 200 reaches and 99

structures in anyone continuous run. The program uses th~ procedures

described in the SCS National Engineering Handbook, Section 4, Hydrology

(NEH-4) except for the reach flood routing procedure. The reach routing

is described in Appendixes G, & H until Chapter 17, NEH-4 can be revised .

The program was originally developed by the Hydrology Branch of the Soil

Conservation Service (SCS) in cooperation with the Hydrology Laboratory,

1
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Agricultural Research through a contract with C-E-I-R, Inc. Modifications

and additions hsve since been made both through the Economics, Statistics,

and Cooperations Service (ESCS) and by the SCS.

1.2 COMPUTER REQUIREMENTS

TR-20 is written in FORTRAN IV computer language for an IBM S360 cr 5370

computer. It has been compiled using the IBM Gl compiler. The stbroutine

DATE is written in IBM assembler language and is available in a special

library for link ed~ting. TR-20 has been adapted to other computer systems.

The program requires about 320 kilobytes of core storage and 3 temporary

data files. TR-20 programming documentation is being developed bv the

SCS Hydrology Unit of the Engineering Technology Development Staff to

aid in implementing, understanding, debugging, and modifying the ~rogram.

1.3 PROGRAM AVAILABILITY

The TR-20 program may be obtained by others outside the SCS from the

National Technical Information Service and is supplied on magnetic tape.

Specific information about the data files and sample operating system

control language statements used to compile, load, and run the program

are on comment statements at the beginning of the magnetic tape listing.

The program is available from:

National Technical Information S~rvice

U.S. Department of Commerce

5285 Port Royal Road

Springfield, Virginia 22161

The program is available to Federal Government agencies from:

Management Services Staff

Soil Conservation Service

10000 Aerospace Rd.

Lanham, Md. 20706

.
~-.". ~.....

(

,



•

•(. :
~

The program is usually available to Slate and local public agencies by

contacting the SCS State .Conservationist in t.he particular State that

the- agency is in .

1-3
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COMPUTER PROGRAM FOR PRuJECT FORMULATION

HYDROLOGY

CHAPTER 2. PROGRAM DESCRIPTION

This chapter provides an understanding of the TR-20 computer program

organization and features. Terminology in general usage by engineers is

used without definition. Terminology and acronyms used solely for this

computer program are defined the first time they are used and in the

Glossary .

To use this program effectively, an understanding of the procedures

described in SCS National Engineering Handbook, Section 4 (hereafter

referred to as NEH-4) is suggested.

2.1 METHODOLOGY FOR HYDROLOGY AND HYDRAULICS

Subwatershed Delineation

The watershed should be divided into as many subwatersheds as required

to define hydrologic and alternative structural effects. Hydrologic

effects are influenced by entrance of tributaries, watershed shape,

valley slope changes, homogeneity of the runoff curve number and existing

or proposed water impoundment structures. Each subwatershed is assumed

to be hydrologically homogeneous. See Chapter 6, NEH-4.

Rainfall Distribution

Either actual or synthetic cumulative rainfall distributions may be

used. Rain)!all distributions (mass time-depth data) must be represen-
.."

tative of the watershed area under study. This could be individual

subwatersheds or the entire watershed.

Runoff Volume

A mass curve of runoff is developed for each subwatershed. The runoff

curve number (CN), rainfall volume and rainfall distribution are the

input variables needed to determine this mass curve. CN's are determined

by the user for each subwatershed based on soil, land use, and hydrologic

condition information, as described in Chapters 7, 8, and 9, NEH-4.

J0
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The runoff volume (Q) in inches is computed using the SCS runoff

equation outlined in Chapter la, NEH-4. If the user requests, the CN

will be adjusted for the antecedent moisture condition limits (AMe) I

or III according to Table 10.1 NEH-4. If the user needs to adjust the

runoff volume within the AMC limits, either the CN's or rainfall will

need to be adjusted.

Hydrograph Development

An incremental unit hydrograph is developed for each subwatershed as

shown in Chapter 16, NEH-4. The unit hydrograph time increment C~I) is

calculated as a function of the time of concentration CTc)' Coorcinates

of the incremental unit hydrograph are determined as shown in Example

1, Chapter 16, NEH-4 using ~, T and the drainage area. The incremental
c

runoff volume C6Q) is determined for each~. The composite flood

hydrograph is computed by summing the incremental hydrograph ordinates
.r... 10"- t ....,.f;~ .t••• ~., ..l'I' ,..,).,

as shown in the same Example. The time incrementA~ is the main
.. ~ ~;t) ..

tlme lncrement as speclfled by the user on the INCREM statement.

"
A maximum of 300 ordinates (discharge values) can be stored for any

composite flood hydrograpb. The peak flow value of the composite flood

hydrograph is computed by a separate routine that utilizes the

Gregory-Newton forward difference formula for fitting a 2nd degree

polynomial thru the three largest consecutive hydrograph values sa'red

at the main time increment. (Wylie, p~ 94). In multiple peaked

hydrographs up to ten peaks may be computed.

The primary concern when selecting the 'main time increment is to

provide an adequate definition of the hydrograph. Composite flood

hydrographs from subwatersheds are developed using 6D as a time in~erval,
(td:)

but are con'Terted to the ain time increment"sped tied by the user

before being stored for subsequent use. The main time increment
~""."'+f:st Tc

should be about 0.1 to O. 2 ~ of the,,81Iualle9t S,*8'Netershea. Hydro)~raph

definition decreases when the time increment is larger than this runge

of values. Generally, the main time increment need not be smaller

than O. I hour.

Several factors must be considered by the user when selecting the main

time increment. The user must consider the longest hydrograph, with

IJ

(

". ,:,"".,., . s:.. -.-.
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respect to time, that is developed during the analysis of a watershed.

For example, if a ten day outflow hydrograph is needed, a main time in

crement of 0.8 hour would provide the necessary 240 hours (300 x 0.8 =240).

Howe~~r, fcr a small watershed with a time of concentration of 0.25 hour,
"0 'fftCI"'~ +ka'"

a main time increment of~at lesst 0.1 hour is needed to define the composite

hydrograph. The user must also consider, when selecting the main time

increment how much of the hydrograph volume at the end of the watershed is

needed to develop the peak outflow. The maximum of 300 ordinates applies

to all hydro graphs that are generated by the operations in the program.

Reservoir Routing

The composite flood hydrograph is routed through a reservoir using the

storage-indication method as described in Chapter 17, NEH-4. The working

curve is not used; instead the working equation is solved during a

process in which interpolations are made in the elevation-discharge-storage

data for the structure. The starting elevation for routing or the pool

elevation when runoff begins must be specified by the user. The outflow

hydrograph in cfs and/or elevation can be printed at multiples of the

main time increment (subject to the 300 point limit). The peak discharges

and associated elevations are determined using the peak flow routine

described in the previous Hydrograph Development section. The following

criteria applies to the main time increment, ~t, for reservoir routing

Cpg. 17-22, NEH-4):

where ~t=the main time increment in hours

S2=storage volume at end of time period

02=outflow rate at end of time period

RE.ACH ROVTI~G

The composite flood hydrograph is routed through a valley reach using a

Modified Attenuation-Kinematic (Att-Kin) method as described in Appendix

G. The routing time interval is the main time increment. The routing

reach length (L) is specified by the user.

The routing coefficient (C) is developed from the valley storage-discharge
m

curve (Q = kS , where S = valley storage) that represents the reach and

f~
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the maximum inflow hydrograph peak coordinate and volume. The user

~t provide either a cross section rating curv~ (Q vs. At where Q =
discharge and A =cross sectional area) or the "x" and "II" values

which describe a rating curve (Q =xAm, where A =S/L). See Appendix

G & H.

2.2 PROGRAM ORGANIZATION

A brief description of the functions of the program and of some of its

characteristics will help to better understand the organization of the

program operations and the instructions for the preparation of input

data sheets. A simplified processing sequence for TR-20 is given in

Figure 2-1. It shows the sequence in which the various major functions

are performed. Data described on the input data sheets are entered at

a computer terminal or punched onto computer cards. Input data can be

tabular data (structure data, stream cross section data, cumulative

rainfall data, and dimensionless hydrograph data), Standard Control

data, and Executive Control data. Briefly, the Standard Control data

is used to describe the physical watershed ccnditions and the Executive

Control data is used to describe the meteorological conditions and to

control processing.

2.3 CAPABILITIES AND LIMITATIONS

Anyone TR-20 job can:

1. Route through up to 99 structures and an unlimited number of

variations for each structure.

2. Route through up to 200 stream reaches and an unlimited

number of channel modifications for each reach.

3. Compute up to 300 coordinates of a hydrograph at selected

points in a watershed and print out the discharge and elevation for

each coordinate.

/~

•

(
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o....
001....
"'0
"'0
<

Beginninlit of Job

Print 80/80 listing of all input

Read & store physical watershed
& meteorological characteristics

(Tabular data and standard control)

Plot X-sections (optional)

Read control records that define
limits and instructions for computation

(Executive Control

Develop & route hydrographs through
s ecified section of watershed

Print results of computations

Restore hydrographs to zero

Print Summary Tables

Generate ECON2 output file including
Intenn~diatt:! I't:!aks

Enn of Job

Yes

Read & Insert
ne\o1 changes
Plot ne\o1

x-sections

2-5

Figure 2-1. Simplified Proc~ssing Sequence in TR-20

14
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4. Do as many as 99 alt~rnates in a watershed, excluding

variations in rainfall amounts, rainfall starting times and duration

and antecedent moisture condition.

S. Develop and route the runoff from as many as 9 different

rainfall distributions and 10 different storms for each rainfall

distribution. Runoff depths and durations will be developed and routed

for a rainfall distribution defined in either dimensionless units or

actual time units.

6. Combine hydrographs from an almost unlimited number of tributaries

and reaches (the limitation being the total numb~r of standard control

operations) .

7. Divide hydrographs into two separate hydrographs.

8. Read a discharge hydrograph and route it through a watershed.

9. StOI'l~ up to seven computed hycirographs aL anyone time.

A further limitation of 600 Standard Control records will be described

in Section 3.6. There is also a limit of 24,000 peaks that can be

stored in Swmna ry Table No.1. The number of peaks is equa I to the

product of the number of storms times the number of alternates times

the sum of the number of cross sections and the number of structures.

No. Peaks = (Storms x Alternates x (cross section + Structures)). The

only restriction to those items described as being unlimited is the

processing cost and the practicability of dealing with too much output

data.

The program has been developed with strict adherence to a policy of

haVing it: (1) as flexible as possible in the use of input data; (2)

provide for the maximum use of engineering judgment; (3) engineer

oriented rather than machine ~riented; and (4) written in the FORTRAN

IV language to provide for ease in future extensions, alterations and

recompilation for other computer hardware. The input data sheets are

in a user oriented format with headings familiar to field engineers.

The program output is arranged for ease in reading and is identified

/S...

,: .. :'.
....j;
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with notations consist~nt with SCS puhlications. No effort was made to

save processing time at the expense of engin~er tim~.

A complete TR-20 routing for an average watershed ~3n be processed

within 3-4 seconds on an IBM 5370. However, the processing time and

the total cost is increased each time an error in input data has to be

searched out, corrected and the data returned to the computer.

2.4 INPUT DATA STRUCTURE

The input data for a TR-20 run consists of the following six general

statement types: job control, tabular data, Standard Control statements,

Executive Control statements, Modify Standard Control statements and

Inte~ediate Peaks statements.

The job control statements are the JOn statement, the two TITLE statements,

the ENDATA statement, the ENDCHP statement ~nd the ENDJOB statement.

The JOB and TITLE statements ~st appear rirst, second and third,

respectively, in a run and the ENDJOB statement must appear lasl. The

ENDATA statement separates the Standard Control and tabular data from

the Executive Control statements. The ENDCHP statement is used to

signify the end of a pass thru a watershed or a subwatershed thereby

alloWing conditions to be changed by the user before further processing.

The tabular data, which follows the TITLE statements, can be subdivided

into the folloWing: Structure Data, Stream Cross Section Data, Cumulative

Rainfall Data, and the Dimensionless Hydro~raph Data. For example,

one of the operations in the program may rC4uire a hydrograph to be

routed through a specific structure. In order to perform this function

the computer will recall the Structure Data as the necessary input for

routing through the particular structure.

The Standard Control statements describe the hydrologic configuration

of the watershed. They prescrihe the exact sequenc~ in which hydrographs

are to be developed for subwatershed areas, routed through structures

and stream reaches and combined at trihuLlry junctions and reach

If,
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termini. The St~ndard Control thus est~blishes a series of consecutive

.tep. ~rough which any number of hydrologic events can be routed for

analysis. The Standard Control.input form is illustrat~d in Appendix F.

The Executive Control statements: (1) initiate and control the

computational process, (2) describ~ the meteorological charact~ristics

of each situation to be applied to the watershed, (3) prOVide base flow

data, and (4) modify the Standard Control for various alt~rnate conditions.

This modification includes rainfall depth, duration and distribution,

baseflow, and the portion (all or part) of the wat~rshed to be analyzed,

including structures through which the storm is to be routed. The

standard input form is displayed in Appendix F.

After an initial computational pass through the watershed, the Modify

Standard Control statements may be used to modify the Standard Control.

This may be done to describe an alternative watershed situation to be

analyzed. Executive Control statements must then be provided for sub

sequent analysis.

/1

(
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TECHNICAL RELEASE 20

COMPUTER PROGRAM FOR PROJECT FORMULATION

HYDROLOGY

CHAPTER 3. INPUT PREPARATION

3.1 MINIMUM DATA REQUIREMENTS

TR-20 can handle complex as well as very simple problems such as

developing the hydrograph for one watershed. A simple problem can be

done with as few as ten statements, including data. Complex problems

can require many pages of input data. An example of the required

input data for a small watershed is summarized in Table 3-1.

3.2 INPUT REQUlREl1ENTS AND FORMS

A blank form for listing each type of input data is included in Ap

pendix F~ Each line of data on the form is a record to be entered at a

computer terminal or on a single computer card. The 80 columns across
. .

the top of the form represent the 80 positions on a record. Each

statement is used to perform a specific operation. The ordering of

the records determines the sequence in which the operations are to be

performed. There can be up to 600 Standard Control statements (records

or cards) for each TR-20 job.

The "Data Code" heading (Input forms, Appendix F, Column 2), indicates

the type of data on that line. For example, "8" signifies that the

line contains tabular data. The data code is a required entry and is

preprinted on most of the forms.

A name appea~s in Columns 4 through 9 of all lines except those containing

tabular data. These names identify for the user the type of operation

performed or typ~ of data entered. The digit in column 11 is the

operation number and identifies the type of operation. It must be

entered unless it is a blank. The rest of the entry on each line is

described in the following sections.
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Table 3-1. -- EXAMPLE INPUT DATA FOR SMALL WATERSHED
(

Item

To develop a hydrograph:

Subwatershed (at least one required)

drainage area

runoff curve number

time of concentration

Rainfall (required)

antecedent moisture condition

rainfall depth

or rain table

Hain time increment for hydrographs, etc.

(default = 0.5 hour)

For each valley reach:

length of reach

cross section data (elevation, discharge,

end area)

or rating curve coefficients x and m

For each structure:

elevation, discharge, storage

Example of Data

1.2 (sq. mi.)*

75.

0.33 (hours )~':

2

5.2 (inches )~':'

2

O. 1 (hours)*

5400. (feet)~':

table

0.5, 1.3

table

•

· ..~
· ~.'"

':.;.": ; .
. ....

*Items in parentheses are units and are not input data.

Where "table" is given, the input is a complete table consisting of

several lines of input data.

J ()

•

(
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Great care should be taken to assure that decimal points are included

in all of the label~d data fjelds. Omission of these decimal points

is the most common source of error. Commas must not be used to signify

t~ousands. Preprinted data must be crossed out on all unused lines.

A list of TR-20 input data forms is given in Table 3-2.

Schematic drawings, completed input data sheets, computer listing of

input data, and computer output for five sample jobs are shown in

Appendices A through E.

Preparation of input data can be divided into the following requirements

and functions:

1. Prepare a schematic drawing that conveniently identifies the

locations, drainage areas, CNs, T , and reach lengths for the watershed.
c

It should display all alternate structural systems together with the

routing and evaluation reaches through which they are to be analyzed

(Appendix A, page A-2) .

3-3

2. Establish a Standard Control list for the watershed. (Appendix A,

page A-S).

3. Compile the tabular data to support the requirements of the

Standard Control list. This may consist of Structure Data, Stream

Cross Section Data, Cumulative Rainfall Data, and the Dimensionless

Hydrograph Table.

4. Establish the Executive Control statements that describe each

storm and alternative situation that is to be analyzed through the

Standard Control list. (Appendix A, page A-6).



3-4

Tabl@ 3-2. -- LIST OF TR-20 INPUT DATA FORMS (.

Form Title

Job and Titl@ - JOB, TITLE

Dim@nsionless Hydrograph Table - 4 DIMHYD:

Structure Da~ - 3 STRUCT

Stream Cross Section Data - 2 XSECTN

Cumulative Rainfall Tables - 5 RAINFL:

Standard Control for Watershed - 6 RUNOFF 1,

6 RESVOR 2, 6 REACH 3, 6 ADDHYD 4,

6 SAVMOV 5, 6 DIVERT 6, ENDATA

Ex@cutiv@ Control - 7 LIST, 7 BASFLO 5,

7 INCREH 6, 7 COHPUT 7, ENDCHP 1, ENDJOB 2

Form

Numb@r App@ndix F

(SCS-ENG) Page No.

264 F-2

265* F-3

269 F-5

270 F-6

271* F-7

273 F-14

& 273A t ;:.,,,
.~.. ~ ::.

"~ ... ~.J

274 F-17

Modify Standard Control - 7 INSERT 6, 7 ALTER 3,

7 DELETE 4

275 F-19

Read Discharge Hydrograph - 7 READHD 8, 7 READHD 9 276 F-21

Int@rmediate Peaks - PEAKS 277 F-22

* Standard Tables are preloaded in the program. How@ver, the user may

ov@rride them by entering another DIMHYD or a RAINFL table with the same

number. The preloaded standard tables are listed in Appendix F. Brief

instructions for the preparation of input data are print@d on each form.

•

(



3.3 JOB CONTROL

·3.3.1 Operating System Control Language

The operating system control language necessary to initiate a TR-20

job varies with different computers. To assist users that may want to

run TR-20 on various computers, file descriptions and specifications

are given in Table 3-3.

3·

3.3.2 JOB and TITLE Statements (Figures 3-1 and 3-2)

•

The input data begin with the JOB and one or two TITLE statements.

The JOB statement and one TITLE statement are required for each job.

The letters "JOB" in columns 1-3, is the only required entry in the

JOB statement (Figure 3-1). There are seven additional fields that

are optional in the JOB statement. These fields are for processing
ONfI"

options. ~rwo TITLE statements (Figure 3-2) follow the JOB statement_crT
providing a~two line title that is printed at the top of each page of

output. The word "TITLE" is the only required entry in these statements.

If the user desires to number successive runs to facilitate keeping

track of various runs or to ,maintain a file number system, a file

number may be entered as a three-digit integer in columns 7-9 of the

first TITLE statement. The titles are entered in columns 11-80.

The processing options in the JOB statement and the TITLE statements

remain in effect through all alternates and storms until reset by

another JOB statement at the beginning of another TR-20 job. The JOB

statement options are discussed in Section 3.3.3 through 3.3.8.

~+ or·.....}'"';])
3.3.2.1 HOLDOUT option -- Preliminary investigations in large watershed~

may result in the identification of numerous floodwater retarding

structure sites in tributary areas. Shortcut procedures are required

to estimate the effect of the structures on the flow of the tributaries

and main stem and for possible coordination with the evaluation of

proposed flood control structures by others. The development and

routing of holdout hydrographs can be a useful method to estimate the

downstream effects.



Table 3-3. -- TR-20 JOB CONTROL FILE DESCRIPTIONS

w
I
()\

File Specifications!/

File Na.e Req'd RECFH

FTOIFOOI Yes VBS

FT02FOOI Yes FB

FT04FOOI Yes VBS

FT05FOOI Yes FB

BLOCKSIZE~I SPACE~/

924 200

~

lu

FT06FOOI

FT07FOOI

Yes

1/

FBA

FB

LRECL

92

80

60

80

133

80

800

604

3600Y
or 4560

Track~/

3600~/

60

200

50

5

Disposition

New, Delete

New, Delete

New, Delete

User directed

User directed

-
User directed

Description

Te.p. - Data for Su.. Table 2

Temp. - Stores Standard Control

Temp. - Data for Su. Tables 1 & l

Read Input Unit file

Print file - normally directed to

printer.

Stores peak discharge input data

for ECON2 or URBI and

bydrograph data.

!I As used on IBH 360, 370 or 3033

~/ Blocksizes shown are for IBH 3350 diski sizes ••y vary according to .yate.

~I Suggested Hinimum

~I Multiple of LRECLi 3600 is 45 records, 4560 ia 57 records per block

~I Hultiple of LRECL - full track size = 19019 on IBH 3350 disks (143 print lines per track)

~/ Multiple of LRECLi 3600 is 45 recordsi Need 1 record per cross section, for 1-5 stormsi 2 records

per cross section for 6-10 storms.

II Only if ECON is requested on JOB statement or hydrographs requested under

FILE option

~ •
I •.

\~ ;~~:.: !

..
""
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Col. No. Value Description

3-7

1-3

5-9

11-11

21-25

31-39

41-48

51-51

61-67

JOB Required data code signifying a TR-20 job

follows

TR-20 Program identifier

b or HOLDOUT Used to request a holdout bydrograph~+ Cfot'.h<;".. j}

b or ECON Used to request that a peak discharge

data file be created for ECON2/URBI

b or FULLPRINT Used to request FULLPRINT option

b or PASS=XXX Used to assign a pass number other than

1. XXX is three digit integer, right
justified.

b or SUMMARY Use only if Summary Tables 1 and 3 are to

include all Standard Control operations

(except SAVMOV).

NOPLOTS No cross section discharge-area plots are

desired.

11-80

ENDPLOT

b

b or var.

Request cross section discharge-area plots

only routings through watershed will not

be done.. 1. •

I).{..... I+ - ,,"ov,clt."~ ,lotTed C'''''U s(,!cf,.,..,s

Optional user information, printed at top

of input data listing

Note: var. - variable data entered by the user

b - denotes blank

Example:

Reproduced from
best availa ble copy.

This statement causes a TR-20 job to be initiated. A HOLDOUT hydrograph

will be developed. A data set containing peak discharge data will be

createdfor later input to ECON2 or URBI program. The FULLPRINT optiou for

the output will be invoked. The pass number is four indicating that three

other passes were made preViously. A summary will include all Standard

Control operations encountered. No plots of any stream cross section data

will be made.

Figure 3-1. -- JOB Statement
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Col. No.

1-5

7-9

11-80

Value

TITLE

b or var.*

b or var.

Description

Required data code signifying a
TITLE statement

An optional right justified integer for
run number or a user file number

Optional ~itle of any characters to be
listed at the top of each output page.

Note: var. - variable data to be entered by the user
b - denotes blank
* - Used only on the first TITLE statement

Example:

Thi. TITLE statement has prescribed a file number of 3. Both lines of the
job title, columns 11-80, will appear at the top of each page of output.
The statement numbers, 20 and 30, will appear as part of the title since
they are within the title field.

Figure 3-2. -- TITLE Statement

." .
'.:-:'<-
... ;7~

•

(
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The holdout hydrograph at a flood control structure site is a discharge

hydrograph consisting of the difference between the inflow and outflow

hydrographs. The discharge values will be negative when the outflow

exceeds the inflow. At present, the holdout hydrographs can be obtained

only at the structure sites. This version of TR-20 will not allow the

negative portion of the holdout hydrograph to be reach routed downstream.

Furthermore, the routing coefficient in the Modified Att-Kin reach

routing method varies with the magnitude of the inflow hydrograph peak

and volume (See theory in Appendices G and H). Thus, the holdout

portion of a storm hydrograph cannot be routed downstream separately

with any degree of consistency to compare with tbe unmodified total

storm hydrograph. The amount of attenuation and kinematic translation

will vary with magnitude of the hydrograph being routed. Additional

study will determine what shortcuts or improvements may be needed to

continue use of this routing technique commonly called tabular routing.

The holdout procedure must be completed by other means at this time.

The holdout procedure is to route the holdout hydrographs from structure

sites for a particular storm downstream without adding any uncontrolled

area. This entails a separate set of Standard Control statements that

develop the inflow hydrographs above the structures, reservoir routes

through the structures, then reach routes through consecutive reaches

generating output files for evaluation at selected points of interest.

The holdout hydrographs from the structures must be combined algebraically

with the proper timing at all stream junctions to form a composite

holdout hydrograph. The modified storm hydrograph at any point of

interest may be obtained by subtracting the composite holdout hydrograph

from the total storm hydrograph obtained by the regular TR-20 procedure.

The advantage of the procedure is that individual site or group of

site holdout hydro graphs can be develop~d and routed downstream and

subtracted from the composite holdout hydrograph to analyze their

separate effect.

To properly evaluate the ,downstream effect of the combined structure

release rates and their timing, the main time increment should be

small enough to adequately define the hydrograph peak yet large enough

so that the entire hydrograph will fit within the 300 elements of the

hydrograph.

3-9
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To cause a holdout hydrograph to b~ developed at a structure site,

enter HOLDOUT in columns 11-17 of th~ JOB statement. The procedure

will not work with null structures.

3.3.2.2 ECON~on -- The SCS computer programs, ECON2 and URBl,

require percent chance versus discharge data. A peak discharge data

file can be created by the TR-20 program with the ECON option. The

peak discharges can be related to runoff volumes and percent chance.

The ECON option is invoked by entering ECON in columns 21-25 of the

JOB statement. The user can select cross sections and structures that

are to be included in this data by placing a "1" in the SUM column

(71) of the output options on the standard control statements. The

SUMMARY option (Section 3.3.2.5) can also provide the peak discharge

data but at each cross section and structure. Peak discharges for

each alternate and each storm will be provided. Summary Tables 3 and

4 contain the peak discharge information prepared for the ECON option.

3.3.2.3 Print opti~~ -- The Print option field is columns 31-39 of

the JOB statement. The default option, called Noprint, provides a

reduced printing of output if the field is left blank. To obtain the

FULLPRINT option, enter FULLPRfNT in the data field.

•

.-.,

(

The FULLPRINT option will generate considerable output that can effec

tively conceal pertinent data. However, Standard Control or other

input errors may be overlooked without checking the FULLPRINT data at

least once on every job. It is suggested that the first pass through

a water~hed be made using FULLPRINT. The bulk of this output is the

step-by-step list of each Standard Control instruction warning messages

and some basic data printed as the operations are ~xecuted. This

detailed printout including multiple peaks is suppressed if the FULLPRINT

option is not specified unless individu~l options on the Standard

Control statements are on. All changes to tabuldr data and Executive

Control statements are printed as hcfor~ with Noprint. Exceptions to

this are that requested hydrogra'phs peaks and volumes (columns 61, 63

and 67 in the Standard Control statements) will continue to be printed.

Summary Tables are not dffected by the Print option. An example of

the default Noprint output is shown in Appendix B. Noprint can reduce

:') /

•

(



• cost of the job by up to 30 percent.

is shown in Appendix A. The. Standard

discussed in Section 3. 6 .1~

An example of FULLPRINT output

Control output options are

3-11

•

.C··

3.3.2.4 PASS option -- Generally, a pass is the processing one time

through a complete watershed. A pass is usually represented by the

results of a particular set of conditions within a watershed such as a

specific rainfall over the watershed or a certain set of alternatives.

The pass number is incremented by one when an ENOCHP Executive Control

statement is encountered.

The default value for the initial pass number is 1 for each TR-20 job.

The user may change the initial pass number with the PASS option by

placing PASS=XXX in columns 41-48 of the JOB statement. The XXX is a

right justified integer. The pass number is printed in the top, right

corner of each page of output, except the summary pages .

3.3.2.5 SUMMARY option -- The SUMMARY option field is columns 51-60

of the JOB statement. By placing SUMMARY in this field the user will

not have to enter individual SUM options on the Standard Control

operations to obtain the summary tables described in Section 4.1.6.
V

All operations (except S~OV for all alternates and ~torms) will be

included in Summary Tables 1 and 3. If the user wants to control what

operations are displayed this field should be left blank and the user

.ust specify the desired individual SUM options described in ,ection

3.6.' If both the SUHttARY and a 11 the SUM options are left I.lank no

SWIIIIlary Tables 1 or 3 or Intermediate Peaks output wi 11 be pr.,vided.

Combined with the Noprint option and no other Standard Contro options

on, this will result in a run with no computational results pi'inted

out.

2.,,,"

3.3~ PLOT option The PLOT option can be used to have plots made
<l'nd.

of discharge vs.~area for cross sections having tabular data. This

option is controlled by control words placed into the field ir columns

61-67 of the JOB statement. There are three options when usirg PLOT.

These are:
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1. The default option, obtained by leaving the control word field
• 6is,,,-,a ~ "i& o.n. ".+.(~ (.'M~

blank, provides ple ••~e~cross section~ before processing and

printing of the results of routings. It is good practice to

obtain the plots with the output to facilitate checking of the

results.

(

2. The plots may be obtained without any other processing by entering

ENDPLOT in Columns 61-67. The 80/80 listing of input data and

the plots will be printed, but routings will not be done nor any

other output printed. The ENDPLOT option can be used to check

the cross section data separately prior to processing.

3. The plots will not be made if NOPLOTS is entered in columns 61-67

of the JOB statement.

3.4 WATERSHED SUBDIVISIONS

A watershed is subdivided into hydrologically homogeneous subwatersheds.

A flood hydrograph is developed for each of these subwatersheds. The

attenuation and translation of these hydrographs, due to structures

and to floodplain storage and hydraulics, are determined by flood

routing.

Section 2.1 briefly de~cribes these procedures and gives specific

references to the applicable portions of NEH-4.

The major considerations in delineating subwatersheds are also described

in Section 2.1. The sizes of the subwaLersheds should be relatively

uniform. Unless a hydrograph is needed for a subwatershed that is very

small in comparison to the other subwatershed, there is usually little

advantage to include it as a separate subwatershed.

The difficulty comes from defining the hydrographs with the main time

increment. This is discussed under hydrograph development in Section 2.1.

For example, a hydrograph developed by combining hydrographs from

drainage areas of 0.1, 2.1, and 15.2 square miles is only as accurate
,S,'ncc i-+ ., .,II<\' 1."~T f~..n ~( j ..... I/~) t 'lrCJ.' .... 5" Of~1'I.

as the hydrograph from the lS.2-squar~-mile area. Therefore, unless
.l . 1\

_J 4

.' -
....... '

•

(
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there is a need for the hydrographs for the two smaller subwatersheds

(e.g., a potential structure site), only one hydrograph should be

developed for the total drainage area of 17.4 square miles.

Another consideration in subdividing watersheds is the rea.:h length

used in routing. A cross section is generally used to represent the

stream or valley reach through which hydrographs will be flood routed

using the Modified Att-Kin routing procedure. The reaches should be

as long as practical when considering the detail for which the watershed

hydrology is analyzed. In general, each reach will extend from one

.ajor tributary to aDother. See Appendix H for further explanation.

3.5 . SCHEMATIC DRAWING

A schematic drawing is a flow diagram that shows subwatershed delineation

and the relationships of subwatersheds, structures, and reaches. The

schematic drawing for the watershed is an important aid in compiling

input data and is especially important to those checkin~ and handling

the data through processing and documentation. A sample schematic

drawing including a legend showing suggested symbols is shown in

AppendiX C, page C-2. A schematic drawing should be completed before

preparing the input data.

The location of all potential structures to be considered should be

shown together with all cross sections that represent reaches and

junctions. The structures and cross sections should be numbered in

the sequence in which they will be routed. This sequence facilitates

setting up the job, c~ecking and verifying. The drainage area above

each structure and the area of local drainage to each reach are inserted

as shown on page C-2. The reach length, time of concentration (T ),
c

drainage area and the runoff curve number should also be included for

ready reference.

A cross section representing a rating section for a reach should be

shown at the downstream end of the reach, even though the surveyed

section may be at another location. The rating section gives the

average cross-sectional flow and end area of a routing reach. If more

than one rating is available for a reach, the ratings may be averaged
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by th~ us~r. Cross 5~ctio"s C3n also b~ a m~ans of d~noting reference

loc3tions in the syst~m. This is illustrated on pag~ C-2, wh~re 001

and 002 repr~sent rating s~ctions while 004 .erely d~notes a reference

location or 3n expedient for designating a location. The use of

reference locations can aid greatly in describing the Standard Control

for th~ watersh~d.

The sample schematic drawing on page C-2 shows that a hydrograph is to be

developed for the area of structure 1 with a drainage area of 1.10 square

ailes, a runoff curve numb~r of 75, and a time of concentration of 0.33

hours. This hydrograph is to be routed through structure 1 and then

through reach 1 with a reach length of 5400 feet, an end area coefficient,

x, of 0.4; and an exponent, _, of 1.33. Each reach is referred to by the

number of the cross-section at the downstream end of the reach on the

schematic. Another runoff hydrograph is to be developed for the inter

vening area (0.46 mi 2 ) between structure 1 and cross section 1 and added

to the reach routed hydrograph at the downstream end of reach 1. This

combined hydrograph is to be reach routed through reach 2~

Another runoff hydrograph is to be developed upstream of structure 2

(D.A.=0.44 mi 2), routed through structure 2, and then through reach 3.

A runoff hydrograph for the interv~ning area (D.A.=0.31 mi 2 ) is to be

developed and combined with the hydrograph routed through reach 3.

The bydrographs at sections 2 and 3 are then to be combined at location

number 4, shown on the schematic drawing as a dashed line. The hydrograph

at location 4 is to be routed through reach 5. Since a section rating

table (elevation-discharge-endarea data) will be prOVided for reach 5,

no values are given for x and m.

A diversion structure is located at the downstream end of r~ach 5 that

will divert part of the hydrograph out of the watershed. The remaining

portion of the hydrograph is to be routed through reach 6 and combined

with a runoff hydrograph for the intervening area (D.A.:1.30 mi 2).

This schematic drawing would normally b~ used for all alternatives,

even those not including structures land 2 and th~ diversion structure

at section 5. In cases where structures are not to be included in an

alternative, they would be shown in the input data as null structures.

~j

•

(
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3.6 STANDARD CONTRuL STATEMENTS

The Standard Control (see form, Appendix F, pages F-14 and F-15) is used

to set forth the sequence in which flood routings through the reaches

and structures of a watershed will be performed. The statements on the

completed form cause a runoff bydrograph to be developed, to be routed

through a structure or routing reach, and to be added to hydrographs for
I

intervening areas. They aay also be used to move a hydrograph to a

different location in computer storage, or to divide it into 2 separate

hydrographs.

A "6" Blust be inserted in column 2, the "Data Code", for all St.andard

Control statements except ENDATA. The "Operation" (Columns 4 through

11) is described by a code name and a number. The code names are RUNOFF .

.RESVOR, REACH, ADDHYD, SAVMOV, DIVERT. and ENDATA. These names are for

the convenience of the us~r while the corresponding number in ·column 11

identifies to the computer the operation to be performed. Appendices A

through E show completed Standard Control instructions for five related

sample jobs. For example, in Sample Job Number 1 (Appendix A, page A-5

and repeated below for the readers'convenience) the first statement,

RUNOFF 1 causes an inflow hydro graph to be developed for the area above

structure 1. The statement, RESVOR 2, causes the inflow hydrograph to

be routed through structure 1. The statement, REACH 3, causes the

outflow from structure 1 to be routed through the next stream reach (1).

The ENDATA card signifies completion of the Standard Control.

'·'0 I '1.'0 ".)0 ,..4/1 I 41.~0 "·'0 ".to ., ••0
'Il,! .:,.;III~l"oIldl 11':1 011" 0 , 2 •• "'1.1.194011121,1-111' ,lel,loh12111.fll,I,', ,Toli 121~f_I,ld.I.I,1o , z ] ~ ~ , ,"0' 2 ,1-1,1'/11,1,10

~ 4l1iifi
[ -""'"

1.2 -75: fi~.3 II· J'tJ

~~ ~_.1
5'1.1.5 II ~ .1.711

~. ~~ :~:
5'4nO. 11 . .1. 1.-~3 II . flUJ

14tl

In Sampl.~ Job number 2 (pa.ge B-5), continuing downstream the RUNOFF 1

statemen: for c'ross section ·1 causes a l1ydrograph t'o be developed for

the loca~ inflow to the reach previously routed. The ADDHYD 4 statement

cause!s tILe! fe!ach routed hydrograph to be combined with the local inflow

hydrograph. The REACH 3 operation instructs the computer to do the

3
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reach routing through reach

from one reach to tbe next.

explained in sections 3.6.6

2. Thus. the routing sequence can be directed

The SAYnOV 5 ind DIVERT 6 statements will be

and 3.6.7.

The ~xsection/structure" heading (Columns 13 thru 18, page A-5) contains

blank spaces that are to be filled in with either the cros:. section

DUmber or the structure number. A cross section and structure number'-.us~·:never both be used on the same line. Leading zeros do not need to be

. insekted in the number field. The largest numbers that can be expressed for
I

any;·structure or cross section are 99 and 2~O, respectively. The smallest
i

number, in either case, is 1. Ways in which cross section/structure numbers

are associated with the statements in TR-20 are given in Table 3-4.

The "Hydrograph Number" heading (Columns 19 through 24) provides spaces in

which a hydrograph storage location is designated by numbers I through 7.

Up to three hydrograph storage location numbers are specified on each

Standard Control operation in these columns. One or two of the hydrographs

aay be required to be available to perform the Standard Control operation

and the third hydrograph storage number to save the resultant operation

hydrograph. DIVERT is different in that it has one source hydrograph and

two resultant hydrographs. All seven storage locations are similar and

aay be used inter-changeably for inpu~ and output hydrographs of any

operation. However, in order to keep track of hydrographs and assist in

error detection the user should standardize storage locations by selecting

three locations for the "operating" hydrograph storages. The user might

generally use locations 5, 6, and 7 as the "operating" storage locations.

For example, 6 ADDHYD 4 5 6 7 would take the hydrographs in locations 5

and 6, add them, and place the resulting hydrograph in location 7. lJ.sc .~,".w""I'"

( I ••i) ~, 4-4'''' ro"."" ~",....,. Iau.+i_ ~ -hi S.wc "'T&~c"l""'fl.~ ",,,of; ( "t:d..d..

The cardinal rule to remember is that only one hydrograph can occupy

anyone storage location at a time and that there must be a bydrograph

in the storage location from which an operation is "calling it up." A

bydrograpb remains in a storage location ready for use until new data

is placed into that locati.on. It is recolllllended that all storage

locations be cbecked for I~ompliance with these rules before field

input data are submitted for data entry. The same storage location

must not be used in the input and the output for a single operation.

For example, 6 ADDHYD 4 7 2 7 should be 6 ADDHYD 4 7 2 5.

(



• Table 3-4. Association of cross section/structure

numbers with TR-20 Standard Control statements
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•

Statement

6 RUNOFF 1

6 RESVOR 2

6 REACH 3

6 ADDHYD 4

6 SAVMOV S

6 DIVERT 6

Number of

Cross section

or structure

Structure

Cross section

Cross section

or structure

Cross section

or structure

Cross section

or structure.

What the number designates

Drainage area for which the

hydrograph is .A.evl:lope.d.

Structure through which routing

is performed

Terminal point to which the stream

reach routing is performed

Point at which the two

hydro graphs are combined

Hydrograph being moved internally

between storage locations

Output hydrograph number 1

,e
J •

L·

The three "Data Field" headings (Columns 2S through 36, 37 through 48,

and 49 through 60) are filled with data according to the individual

headings as explained below. Data entered in each of these field

must have a decimal point. If no decimal point is entered its location

is assumed but probably not where the user intended. No ~rror message

is printed for this error, however, any time such data are printed and

exceeds the number of print positions, asterisks are printed in the

edited listing of Standard Control instructions. Commas must not be

used within data fields to indicate thousands.

Different output options may be specified in columns 61-72. These

options are discussed in Section 3.6.,.8
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3.6.1 RUNOFF (Fig. 3-3)

The RUNOFF statement causes a runoff hydrograph to be developed for a

subwatershed. : The input data is drainage area, eN and time of concen

tration. Determination of the CN is described in Chapters 7, 8, and

9, NEH-4. Techniques in NEH-4, Chapter 15 may be used for estimation

~f time of concentration.

i
3.6.2 RESVOR (Fig. 3-4)

The RESVOR statement causes an inflow hydrograph to be routed through

a structure such as a reservoir, starting with the outflow discharge

rate at the elevation corresponding to the beginning of the storm. The

"Surf. Elev. at T =0, Ft." is the water-surface elevation at the

structure at the beginning of the storm (See page A-5, record 170).

The routing continues until the outflow rate returns to zero or until

the 300 ordinate limi t for a hydrograph is reached. I f "Surf. Elev.

at T =0, Ft." is left blank, routing begins at the first elevation on

the structure data table (page A-4). There are three ways to start

routings=0)Normally the starting elevation will be thp lowest crest of

the principal spillway, with outflow discharge equal to zero. The

storage associated wilh the starting elevation can be equal to or

greater than zero. 'F'we 81tcdllste ways '9 it. ..'t rs"tiA8ii are:

2
(l') Below the principal spillway crest with zero discharge. The

second data cird on the structure data table must have a discharge

greater than zero and must increase in storage. Therefore, a small

discharge may have to be shown, even though it is not the case.

'3
(2) Above the principal spillway crest where discharge is greater

~~ 1 +....~.t TOl..:+t"., E"I_", i ..~ o."J;..
than zero. Routing starts at .8 .. 0 gi.lWAIlP~@- 8t:tl !Ii II ilMleaialely

continues until the outflow discharge returns to zero or where it ends

because of 300 point storage limitation. The volume of the outflo~

hydrograph will include the volume between the starting elevation and

the elevation at zero discharge or when it ends because of the 300

point storage limitation.

:; 1
~ rO.' .
.;, ..' .....

..

(
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Time of concentration, hours

Record/statement identification, optional

Ope ra t ion name

Runoff curve number

{

must enter one
but not both

runoff volume

discharge hydrograph"

"

generate discharge hydrograph
file

save results for summary tables

"

"

"

"

"

"

"

Operation number

~escription

DaLa code signifying Standard Control statement

Output hydrograph storage location no.,
1 thru 7

Cross s~~tion number, 1 thru
200, right justified

Structure number, 1 thru 99,
right jus t i tied

**Output option, print peak discharge

Drainage area, sq. miles

Col. No. Value

~e
-2--· --6-

.....
4-9 RUNOFF

1 1

13-15 h or val".

16-17 b or var.

1~'21 h
23 var.

25-36 *var.

37-48 *var.

49-60 *var.

61 b or

63 b or
Gt5 b
67 b or

• 69 b or

71 b or

73-80 b or var.

Notes: * Decimal required in these fields, omitted in all others

~~~ Enter 1 to turn the option on, otherwise leave it blank

var. - variable data to be entered by user
b - denotes blank

Example:

The RUNOFF statement shown above would cause an inflow hydrograph to be

developed for structure 1. The subwatershed has a drainage of 1.20 square

miles, a RCN of 75 and a time of concentration of 0.33 hours. The hydro

graph is placed in storage location 6. The hydrograph will be printed out

and the results will be printed in Summary Tabl~s 1 and 3. The p~ak

discharge and volume of runoff will also be printed.

Figure 3-3. -- RUNOFF Statement
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Col. No. Value

2 6

4-9 RESVOR

11 2
13 -'5 b
16-17 var.

19 var.

23 var.

25-36 *var.
17-'0 b

61 b or

63 b or

65 b or

67 b or

69 b or

71 b or 1

73-80 b or ..YWl.....

~...:scription

Ditta cocie signi.fyiug SlandJrd Conlro] statement

Operation name

Operation number

Structure number, 1 through 99, right justified

Input hydrograph storage location no., I thru 7

UUlput hydro graph storage location no., 1 thru 7

Surface £'levation in feet, that routing begins

~~~Output option, print peak discharge

" " " d i scha rge hydrograph

" " " el.evation hyrlrograph

" " " runo f f volume

" " generate discharge hydrograph file

" " savp re5lJ 1ts tor SUITUna ry tables

Record/statement identification, optional.

•

,- ~

.: ~ ~.-.

(

Notes: * Decimal required in these fields, omitted
~~ Enter 1 to turn the option on, otherwise
var. - variable data to be entered by user.
h -denotes blank

Example:

in all others
leave it bl.1nk

Reproduced from
best available copy.

· .

--,~

~~J:O:
r' T

~~f.'

1·'0 I 1I.2n I 2'.)0 I ),.40 I -'·50 I 51·CO ".,~ ~ ".

llzl] _lsl,lll,ltJol dl ]1-lsleI1In ~lolll;1 ]1- slcI1f,lvI0!llzl]I-I,jr, ,t,I,loldzl3l-I,I,11b )loII121~1·lsl,111'I.ir 'l.::l.JJ: :,.L·l+? ,~
x SEC T I II Y(J1l O. (luTPuT O~ll(1,,~

p.c.n. <r.'EAATION STAIJCT. tIU~AOEA C,(

~
... ... 0" DATA 'IEL.D

.,
DATA rlElD ~ 2 DATA nlLD • ;) --_.

10UUlr~ ,.", rr:l.., T
tIAIA( HO. '"'' ....' ., ::'1". ,.. '" ., T.j .."I·.I'I'·;

..~ l"e:""/l.ll tzr ' .t.: I~ I t71. 'UJ.S till! "I lIJ 1 {

The RESVOR statement shown above woulct cause the hydrograph in computer
storage location 6 to be routed through structure I and the routed
hydrograph to be placed in storage location 7. The routing would begin
in the structure at elevation 521.5 feet. Th~ output hydrograph and water
surface elevations will be printed and the results will be printed in
Summary Tables 1 and 3. The peak discharge and the _volume under the
outflow hydrograph will aLso be printed.

•

Figure 3-4. -- RESVOR StalenWlIl
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A RESVOI{ statl!'mE'nt should be indud~d in the Standard Control for all

potential and existing reservoir sites. This will eliminate modifying

the Standard Control for alternative structural combinations. This is

done by specifying 3 null structure for the alternative without a

structure. Null structures are discussed in section 3.7.4.

3.6.3 REACH (Figure 3-5)

The REACH statement causes the computer to route an inflow hydrograph

to be routed through a stream reach.

The reach length should reflect the flood plain length if the flow is

primarily overbank or the channel length if the flow is primarily in

the channel. The respIts 2r'i 'IlQF'i 2t;£WF2~'i IltlliA 2 F@ileR hflg.h i!l

In short reaches, attenuation is lost as the Modified Att-Kin routing

procedure ~ends toward a kinematic routing. Guidelines for selecting

reach lengths are ill Appendix H.

It should be recognized that entering data in the XSECTN table, in

general, will result in more accurate routings than entering "x" and

"m" coefficients on the REACH statement. In usual cases, one power

curve as described by a single pair of x and m values will not adequately

fit the rating curvp for a cross section with channel and floodplain~f~wJ.

However, it may be convenient in some cases to provide a cro~s section

rating in the form of coefficients for rating curves. Data Fields #2

and #3 in the REACH statement prOVide the option of specifying cross

section coefficients (x and m) for a rating curve equation. If cross

section parameters have been estimated for one reason or another,

corresponding coefficients from the ~qualion Q = xAm (where Q =
discharge anu A = cros~ section end-ar~a representative of the reach)

can be inserted as shown 011 pagE' A-S, rt'coro 180).

Guidelines for t'stimating "x" and "m" for trapezoidal and triangular

cross section shapes are given in Appendix H. Use of these guidelines

requires a minimum amount of topographiC" and roughness information .
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Col. No. Value ~escriptio~

2 6 Data code si.gnifyi.ng Standard Control statement (

4-8 REACH Operation name •

11
13-15
19
21
23

3
" 0...,.
var.
b

var.

Operation numbp.r ,
C"fOS~ Hctlfl'" ",,',""'De'Y, 1 ttuu '::'00, YJOlj).+ Ivst,fy•
Input hydrograph storage location nu., 1 thru 7

Output hydrograph storage location no., 1 thru 7

25-26

37-48

49-60

*var.

~~b or var .U"

~'~b or var.~

Reach length, feet

Coeffici~nt, x in Q = XA
m

}
must be positive number

Exponent, m, in Q =xAm {

if both are blank
actual cross sec
tion will be used

61 b or **Output option, print peak discharge

63 b or 1 " " " discharge hydrograph

65 b or " " " elevation hydrograph

67 b or " " runoff volume above baseflow

69 b or " " generate discharg~ hydcoRraph file

71 b or 1 " " save results for s~nary tables

Reproduced from
best available copy.

73-80 b or var. Record/statement identification, optional .
....,. X~ "" " .. L....~ O"t";,~. c.'YDH Sf'ctum J.. to.

Notes: * Decimal required in these fields, omitted in ~ll other
-!.-1. Enter 1 to turn the option on, othenolise leave it blank
var. - variable data to be entered by user.
b - denotes blank

Example:

'.10 I 11·20 I 11. )0 1 ),.40 I .,. so I ".&0 61. '" I '1. F('

11213 .1~1,1?lel,loilI1 \1.t~I,llln ?Iolot,bh ,1,171,1,1011 121)141$'" 1101,1011 III sl.lsl,17b ?IOII111~1.lsl,lfl,I,le '1:1:1 :1~]R".tl!; lB.· ., ''-. ---j
x sec T I IITono

cut PUT ('PlIC';S
O:'T:' OPERATION STRUCT. "W.IOER I;~':O;O

~COE

NAME 1"0. UleT T_,
•• t....,_ DATA nELO -, DI.Tl "£LD • Z DATA FlELO - 3 Pr.IN r l(1(tlT
",I VI"..

..;:j ;:;;:;1~:;- ... 1 ~ ....
... 'I. AI, .f

~ "'~ACJl t ~ I 1171 I ~. ~+oo. II III I I III I II UP,!...9,'1Y.0 •

This REACH statement causes the hydrograph in ("omputt-r storage locatioll
7 to be routed through 5400 feet of channel or floodplain f"nding dt
cross section 1 with the hydrograph at that section stored in storage
location 5. The peak discharge, the output hydrograph, and the volume
under the outflow hydrograpb would oe printed out and these results would
be printed in Summary Tables 1 and 3.

c

Figure 3-5. -- REACH Statement



Th~ coefficient x is transformed to k, where k =x + L
m

and L is the

reach length spedfied in Data Field Ill. The reach routing is performed

using Q = kSm, which is a straight lint' log-log rt"lation between

discharge (Q) and r~ach storage (S =LA). Therefore, when coefficients

x and m ar~ entt'r~d in Data Fields 2 and 3, the actual cross section

discharge end-ar~a data as given on the corresponding cross section

table are not used.

Conversely, if the Data Fields 2 and 3 are left blank, a cross section

table must have been previously entered and will be used. An "m"

value will be determined for each flow listed in the table. The slope

of the line between each two consecutive data points is weighted by

the difference in flow between the two points. In this way, "m" can

be computed for each flow in the table based on flow from the lowest

flow to the flow in question.

The computation of "m" is described in Appendices G and H. This

method allows the "m" used in the reach routing to change when the

slope of thp discharge-area curve changes. In typical cross sections

(With channel and floodplain) the slope of the discharge-area curve

changes (becomes flatter) when the discharge exceeds channel capacity

and then changes (becomes steeper) again at a point where water fills

the floodplain and depth of flow increases in the floodplain.

Once the discharge-storage relation is established for the reach, the

routing coefficient is calculated that is used to perform the routing.

Details on how the routing coefficient is calculated and how the

Modified Att-Kin routing is accomplished are given in Appendix G.

3.6.4 ADDHYD (Figure 3-6)

-+
The 6 ADDHYD ! statement causes the hydrographs from two hydrograph

storage locations to be combined and places the resultant hydrograph

in a third storage location (See page 8-5, record 200). Only two

hydrographs can be combined at one time. For example, if 3 hydcographs

ire to be combined to describe a final hydrograph, two ADDHYD statements

are needed.
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Col. No. Value Description

2 6 Data eode signifying Standard Control statement c
4-9 ADDHYD Operation number

11 4 Operation name

13-15

16-17

b or var.

b or var.

Cross section no., 1 thru 200,
right justified

Structure no., 1 thru 99,
right justified

{

must enter
one but
not both

19 var. Input hydrograph storage location no., 1 thru 7

21 var. Input hydrograph storage location no., 1 thru 7

var.
b

b or 1

Output hydrograph storage location no., 1 thru 7

**Output option, print peak discharge

63 b or 1 " " " discharge hydro graph

65 b or 1 " " " elevation bydrograph

67

69

b or 1

b or

"

"

"

"

runoff volume

generate discharge hydrograph file

- '. '.

~ I(\~.:.;

71 b or 1 " " save results for summary table

73-80 b or var. Record/statement identification, optional.

duc:ed from
Repro .\ ble copy·
best a"a~la~~__-

Notes: ** Enter 1 to turn the option on, otherwise leave it blank
var. - variable data to be entered by user.
b - denotes blank

Example:

•

Tbis ADDHYD statement causes the hydrograph in computer storage location
. 5 to be combined (added) with the bydrograph in location 6 and the
resulting hydrograph placed in location 7. The peak discharge, the output
bydrograph, and the volume under the bydrograph will be printed out and
tbe results will be printed in Summary Tables 1 and 3.

(

Figure 3-6. -- ADDHYD Statement



• 3.6.5 SAVMOV (Figur~ 3-7)

The 6 SAVMOV 5 stal~ment causes the hydrograph in one computer storage

location to be placed in another storage "location. To facilitate

keeping track of hydrographs, the user may standardize on storage

locations 5, 6, and 7 as the "operating" locations and use the other

locations as temporary storage. In this case, 6 SAVMOV 5 will remove a

hydrograph from computer storage location 5, 6, or 7 and place it into

location 1, 2, 3 or 4 for safe keeping until called up as input for a

subsequent operation. The computer "operating" storage locations can

thus be vacated in order to transfer operations to a tributary (See

page C-7, record 480). When operations are completed for the tributary,

a 6 SAVMOV 5 can recall the hydrograph from its storage location 1, 2,

3 or 4 and place it back into an "operating" location 5 or 6 (See page

C-8, record 550).

3.6.6 DIVERT (Figure 3-8)

The 6 DIVERT 6 control statement is used to separate a hydrograph into

two hydrographs. An example of the use of DIVERT is where the maximum

flow in a channel must be limited and the excess flow diverted into a

floodway or bypass that mayor may not reenter the main channel at

some point downstream in the watershed.

There are three hydrographs involved in this operation - an input

hydrograph that is to be separated into output hydrograph #1 and

output hydrograph H2. These ou~put hydrographs cannot be stored in the

same storage location as the input hydrograph. For example, on page

C-8, record 580, the inflow hydrograph is in storage location 5.

Therefore, the outflow hydrographs must be placed in locations other

than 5. The cross section or structure number (columns 13-15 or

16-17) applies to the output hydrograph #1. The cross section number

for output hydrograph #2 is placed in Data Field #3. A structure

number is not permitted for output hydrograph #2.

Two procedures are available to divert a hydrograph. The first procedure

diverts all flow above a constant discharge provided in Data Field #1.

3-25 I



Operation name

Description

Record/statement identification. optional

•

{

must enter
one but
not both

Operation number

Data code sign~fying Standard Control statement

Cross section no., 1 thru 200,
right justified

Structure no., 1 thru 91. right
justified

"From" hydrograph storage location no .•
1 thru 7

"To" hydrograph storage location no.,
1 thru 7

3-26

Col. No. Value

2 6

4-9 SAVMOV

11 5

13-15 b or var.

16-17 b or var.

19 var.

2i 3 var.

25-'0 b
73-80 b or var.

Notes: var. - variable data to be entered by user
b - denotes blank

Example:

Reproduced from
best available copy.

I ~IO II .. 1n "·10 11. "0 .,. ~o "·'0 '1.1 ..' I '1:-;::--1
iliIi .h"17\II,jo\ oil 11.1~1_ '!In ~1""12131' slllrjlttlOi oIlI31.1,1_ 7Ialllol'lzhl'ht'171~ *10 Izl!I.lsl_I7\I"!c' 11=1:1:1!1,:I:b·'.'III:loI,..~

I
• SeCT.1 1!f(llIO.

(Iv I r'u r 0,'11';'" 5
pM' 0;' tIl/ITI0" ~'"UCT. NU:Autn r.::C:~Q

~
...
~i

..~ OATA "(lO -, DATA "ElO • Z DaTA "'(lO • 3 '""IT .+.. IC(,jT
NA,,( ',"I

,.
"" ~·,.r',.;~

NO. .."'.. 'I. ., .,
.~ 'AV,,,,O,v J51· .Z 115c' r'/I I I I I-I I I III 4ac

This SAVMOV statement causes the hydrograph in hydrograph storage loca
tion 5 to be moved to location 1. The associated cross section is 2.
No output options work with SAVMOV.

..

(

Figure 3-7. -- SAVHOV Statement

43
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• Col. No. Value--_ .._-
\.;." 2 6

4-9 DIVERT

11 6

13-15 var.

Operation name

Data'cod~ siKnifying Standard Control statement

{

Associated
with output
hyd ro gra ph 111

Operation number

Cross section no., 1 thru 200,
ri gh t jus t i f i ed

St ructure no., ) thru 99,
right justified

var.16-17

19 var. Input hydrograph storage location no., 1 thru 7

21 var. Output hydrograph #1 storage location no. ,

1 thru 7

23 var. Output bydrograph #2 storage location no.,

I thru 7

25-36 *b to vat" .

37-48 ':'V3 r .

e
49-60 ~';var.

Spf"cified dischargt"; cfs invok.~s procerlure 1,

blank invokes procedure 2

Decimal fraction of drainage area to be asso

ciated with output hydrograph #1 (used only

to split the drainage area.)

Cross section number associ<1Led with output

hydrograph #2 (1 thru 200). Required for

Procedur~ #2.

Rf"corc1/sl:ltement iJcntit lcal lOll, optional

~:'Output option, print peak discharge

S.JVt' n'sult~ lor summary Llbles

j(f'llt'!";J tt' (Ii sl"h;) rge hydro~raph ii Ie

runoff vol.ume"

discharge hydrograph

elevations associated
with hydrograph

"

"

"

"

"

"

"

"

"

"

"

"

"

b or

b or

b or

b or

b or

b or

b or .¥'Vc...T.

7\

61

65

63

69

67

7:\-80

e
0\

"

Notes: * Decimal required in these fielrls except when blank

,'.-:.. Enter 1 to turn Lhe option on, otherwise leave it blank

var. - variable data to be pntered by user.

h - denotes blank

Figure 3-8. -- DIVERT Statement
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Example for DIVERT Procedure #1

This DIVERT statement causes the bydrograph in hydrograph storage location
5 to be separated into two hydrographs. The hydrograph equal to and less
than 100 cis will be placed into computer storage locati~n 7 and will be
associated with cross section 5. The remainder of the hydrograph, all
discharges above 100 cfs, will be placed into computer storage location 1
as output hydrograph #2 and it is associated with cross section 8. Output
hydrograph #1 represents 40~ of the drainage area. Therefore, 40% of the
drainage area will be associated with cross section #5 and 60% with cross
section #8. The peak discharges, the hydrographs, and volumes will be
p~inted out and the results will be printed in Summary Tables 1 and 3.

•

Example for DIVERT Procedure #2 Reproduced from
best available copy.

This example is similar to the example for procedure #1. The primary
difference is that since data field #1 is blank procedure #2 is invoked.
The input bydrograph will be split proportionately using the data in cross
section tables number 5

J
page E-6 and number 8 page E2/'(App. E). Ninety

percent of the drainage area (90~) will be associated with cross section
number 5. The hydrograph will be printed and results included in Summary
Tables 1 and 3.

Figure 3-8. -- DIVERT Stat~ment (Continued)

. . ':~.... "

(

)
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•

If this data field is left blank, the second procedure is assumed and

flow is divided based on ~l~vation-discharge data.

To divide the drainage area betwe~n the two output hydrographs, place

the portion of the drainage area, in decimal fraction form, in Data

Fi~ld 02 that is to be associated with the output hydrograph #1. The
".c~ 410\t'''l' ....te. c1a-'{~IJ .. 1. ;...

balanceAwil be associated with output hydrograph #2. If~left blank,

the entire drainage area goes with output hydrograph #2. The drainage

areas are not used for separating the hydrographs but are used to

compute the output hydrograph runoff volumes in wa~~rsn~~_ incb~~ and

the peak flows in csm in Summary Table 1. .... . __

The cross section identification number for output hydrograph #2 must

be followed by a decimal (e.g., 008.) in Data Field #3. This data

field cannot be blank or zero for procedure #2.

Output hydrograph #1 can be moved downstream by using its hydrograph

storage location number as the input to the next Standard Control

operation. Output hydrograph #2 would then be diverted and may be

brought inlo the Standard Control sequ~nce at some downstream loc(ltion.

However, the user can reverse the diversion by using the hydrograph

storage location number for output #2 as input to the next Standard

Control'operation and output #t1would then be diverted.

Procedure 1 --This procedure separates a hydrograph into two hydrographs

where one hydrograph contains that portion of lhe inflow hydrograph

below a specified discharge (Data Field #1, outflow hydrograph #1) and

the second hydrograph contains that portion above the specified discharge

(outflow hydrograph #2) as shown below.
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The most conunon use of procedure 111 is where a control structure

blocks the channel and allows flow down the channel only through one
or more:pip~s. The remaining flow is over a w~ir at or above the

elevation n'4uired for Cui I pipe flow into either off-channel storage

or a floodway. See Sample Juh J, Appendix C for an ~xample of procedure

1111.(""( (-R,"fC'C01J ~M).

Procedure 2. --

This procedure is used wh~re a stream branches into two streams or

into a stream and a fLoodway. Datd field #1 is left blank or zeco.

All discharges will be proportioneu \Ising an elevation versus discharge

rating table representative of each bran~h. The elevation>... d~scharge ~~
4l\""' lL'(~'" . hft"d ~.. boo c-f",j~J.· )
~columns of the cross sect~on gf 8L,wP~&te data tablesAaae 6sca. The

elevations of the two output hydrographs are assumed to be equal,

therefore it is essenti.JI that thE" eLl"vations lor thE" two r3tings be

based on the same ddtum anu be 10c.Jted near the physical control that

determines the flow split. It is not npC"essary that the Lowest elevations

of the two tables be the same. See Sam!lle Job S, Alternate 4, Appendix

E fJr an eX<Jmple of proceuure 112~( p4,e C,Z3, T<cpd 1-' SO) •

3.6.7 ENDATA (Figure 3-9)

The ENDATA statement must be entered at the end of the Stiind.1Ld Control

input data list.

3.6.8 Output Options

The spaces under the "Output Options" hCiJding (Columns 61-71) on the

Standard COlltr::>l permit OllE" to choosc thp typE" ,HId killd of hydrograph

data to b~ obtained as outpUl.

'~'. :". "f

Output

Opt]~

PEAK

Use "1" in

Column /I

61 Peak Dischargl:, Peak TilliE" anJ, if a rating

table is available, lilt' Ppak Elc-vation are

printect. UJ.l to 10 higlwst llIulliple peaks for

each hydrograph wi II II(' prilltE"d. If the

1.t1

(



• Col. No .
L

4-9
11-7Z
73-80

Value
b

ENDATA
. b
~ .. var.

Q.t:scri ption

Operation name

Record/statement identification, optional
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•

Note: var. - variabl~ data to be' p.nl(>r~d by user.

Example:

1.10 I 11·20 !;jOI;riTiI,21.30 I 31 •.• 0 I 4'."0 I "·~O (I,'~, .:~

0121) .1~,,"hl~I!II,,'ld2 )f.I~I.I~1ii " l 3 ;;{~f;I.ltlotI(ZI31.ht. 7111'101112131.;31'171' ~fol' Izl:I-131,11111,lo ,,:m!1~:::~;> .:~
x SEC T./ IIT('no. Ol'TPUT (II'T:C';S

"'TA OPERATION STAUCr. HU!AOF.n
,,~C;:.:

~OE
.. .. lllI' CATA ntL.D #1 DATA 'IHO • 2 DATA "ELO • 3 pr;,,, T Ict'/T

I,"'
,..

"" !"wINAIAE NO. ..., (,~l ""f' r:: l~' \.,
.• I ,.....,.. 1& ., .,

.11. lEJffiiTJ oiL L I t· L 1 1111 11 I I I 190

The ENDATA statement signifies that the Standard Control sequence and all

tabular data for a job have been read in and the Executive Control will

follow .

Figure 3-9. -- ENDATA Statemt"'llt
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HYD

ELEV

VOL

FILE

63

65

67

69

FULLPRINT option is specified in the JOB
~ arbOn

statement'APEAKAwill be automatically set to

1. The maximum. peak data only is printed in

the Summary Tables if one of the summary

options is requested.

Discharge versus time in tabular form. The

main time increment is the time interval

between tabulated discharges. Only that part

of the hydrograph above zero flow or above

baseflow if there is baseflow, is printed out

(subject to the 300 point limit).

Elevation versus time in tabular form. An

elevation value will be printed that corresponds

to the HYD option discharge value. The ELEV

option is requested only at cross sections

and structures and then only if a rating

table is available. For example, the ELEV

option would not be selected on the RUNOFF

statement.

Volume of water above constant base flow under

the hydro~raph in inches depth, acre-feet and

cfs-hours and the constant baseflow value in

cfs are printed. If the FULLPRINT option is
~ c,tJ<I'n

specified in the JOB statement'AVOL~will be

automatically set to 1. The volume will be

printed in Summary Table 1 if one of the

summary options is requested. Triangular

base flow is included in the volume of the

hydrographs.

A discharge hydrograph file is generated

in a "Read-Discharge-Hydrograph" format

for use as input to a subsequent TR-20 run.
~ 'felt_'!.,., ~

See page B-13, App. B. Therfile is~
~~r 5f-<' I:.TR ,,,.. .,..,,b .... .....c.

identified by ~Q~apA AWlJl~ilU dli.l:l
1\

...

"·t.~

~ ..;:'" ";:.... ..:

..

(

. /
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SUM 71

~...1+nY'4tc --.;1 st,,,,,,,, "u," ~~'T.s ;'1\ COlol"HU 73-8ti>
iocreases by ooe for eaiA aYQ5Q8Waph S••••••• i
.-l iN .(I:'.~ t--o He.,... S
£5.. a jQ8. To print the hydrograph for

'"identification comparison the HYD option must

also be set to 1. The discharge hydrograph

file .ay be saved and/or printed if the user

alters the system control language to change

the output form.

The Standard Control operation results are

saved for Summary Tables 1 and 3 and ECON2/URB1

generated files. Each entry in the summary

is identified by alternate~ storm number (when

used) and the cross section or structure

identification number. Only the largest peak

discharge for each hydrograph is listed in

the summary. If Summary is called for more

than once for the same cross section or

structure, only the last summary location

will be printed in Summary Tables 3 and 4 .

If the SUMMARY option is specified on the JOB

statement, the SUM output option on individual

operations is not needed. One of these

options ~ust be on to save peak information

if the ECON option is specified on the JOB

statement.

If none of the output options or FULLPRINT or SUMMARY are selected the

respective operation will be completed without providing any printout.

3.7 TABULAR DATA

There are five tabular data formats to support the Standard Control

statements. The tabular data formats are: (1) Dimensionless Hydrograph

(2) Cumulative Rainfall, (3) Stream Cross Section Data, (4) Structure

Data, and (5) Read Discharge Hydrograph. Each tabular data set has a

header line speciFying the type of data that is entered before the

tabular data. Each line of tabular data has an 8 in column 2 and five

l2-column data fields. Decimal points must accompany all figures in
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the data fields. Commas must not be used with figurt's tv dellot"

thousands. All unused lint's must bf' crossed out.
(

Each tabular data set must be followed by a 9 ENOTBL statement. One

of the most common errors in preparing input data is to omit the 9

ENDTBL line.

3.7.1 Dimensionless Hydr~!~Table - 4 DIMHYD - (Form SCS-ENG-265,

Page F-3)

The standard SCS dimensionless unit hydrograph is contained in the

program and is not required in the input. This input data sheet is

required only if another dimensionless hydrograph is required. The

dimensionless unit hydrograph described in Chapter 16, NtH 4 is used

jn the RUNOFF operation for developing runoff hydrographs from subwatersheds.

The data lines on page F-4 contain the ratio of discharge to peak
cl, "'~si-"" frJ.s

discharge for each D.D2 increment of theAtime scale. Any dimensionless

distribution graph may be used but the number of entries must not

exceed SS. The product of the number of non 7.f'ro entries plus one and .~:.

the dimensionless' time increment (Data Field No.2) of the 4 DIMHYD

statement (first Itne of page F-4) must equal I.D. The standard SCS

dimensionless hydrograph peak factor is 484. See Chapter 16, NEH 4.

3.7.2 Cumulative Rainfall Table -5 RAINFL - (Form SCS-ENG-271, Page

F-7)

TR-2D was designed to allow almost complete freedom for input of

rainfall and its distribution.

There are four methods to input rainfall distributiolls. They differ

in the specification of the rainfall volume and duration with both

actual and dimensionless values available for use. The four methods

are:

a. cumulative rainfall in inches - time increment in hours

b. c\~ulative rainfall in inches - dimensionless time increment
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c. l-umulativt> t1inlt'uslonl('ss rainLdl - timt· iuc!"t"nll'ul ill h(lun;'

d. (·uDlul:JLivt· dimensoionless rainfiJn - dimensionless lime incn'mt-nL

A lotal of nine actual or synth~ti~ rainfall distributions can be used

in any run. Tht·y ('an be input usinR Cumulative-Rainfall Table form

SCS-271 (page F-7). Appendix C, page C-4, shows how an actual rainfall

can be described. The values from Left to right in the five data

fields are accumulated rainfall depths, in inches, for I-hour time

increments. Any time incremenL can be selected to describe an actual

storm. The time increment is specified in the space in which the 1.0

appears on line page C-4, record 40. The numher of entries in the

body of the format cannot exceed 20 1ines (100 entries). This means

that if a I-hour time increment is specified, storms up to 99 hours

duration can be used. All. five data fields must be completed on each

line or the entire line crossed out. Note that 12.16 inches, at 42

hours, in Data Field No.3 of record 130 is the end of rainfall,

however, the value of 12.16 inches is repeated in Data Fiplds 4 and 5

to complete -the line. The 9 ENDTBL line must 10110w each RAINFL table.

Each cumulative rainfall table must he labeled with a separate table

number between I and g, inclusive, for its identific:ltiull. The actual

storm in Appendix C, pa~e C-4 is ~dentified as Table Number 7 on the

header in column II of. record 40. When it is desired to route this

storm through the watershed, Rainfall Table Number 7 is specified in

the Executive Control COMPUT statement as shown on pa~e C-9, record

640. Note further that a 1.0 appears under both the rainfall depth

and rainfall duration data fields in the ExecutiVE" Control hecause

Table 7 contains the time increment in hours and l:umulative rainf:lll

depth in inches.

The SCS has six standard synthetic rainfall distributions. The standard

distributions are listed as in Tables 1 through 6 on pages F-8 to F-13

in Appendix F. Lie'h standard table has been desi~ned to be used for.)

distinct purpose and has certain limitations. They are designed to

adapt the rainfall distributions over a wide range of drainage areas

and times of concentration. The user is offered a choice of the six

standard distributions due to the wide range of climaLic and watershed

'1- 1')
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conditions. If none of the standard distributions is suitable the

user may choose to ~nter other distributions.

5+~,,4o.'c\
The '-six rainfall distribul ions as shown in Tables 1 through 6 in

1\
Appendix F have been preloaded into TR-20. The user does not need to

enter these tables, but needs only to use the proper raintable number

on the COMPUT statement. The user may override any of these tables by

entering a new RAINFL tahlero{ H~ 5A~ t .."lc l"lumJ,cy.

The 24-hour typ~-I d~stribution (Table 1), which is shown on page F-8,
~.cl j", , .. I. ley"'" __ .-'

is~accepted in some areas because it approximates peaks resulting from

less severe short duration intensities. The time increment used for

this distribution is 0.5 hour.

The 24-hour type-II distribution (Table 2), which is shown on page

F-9, is generally used east of the Cascade and Sierra-Nevada Mountains.

The time increment of 0.25 hours gives good definition of the resulting

hydrograph for the short duration intensities.

The 24-hour type-IA distribution (Table J), which is shown on pages

F-IO, is recommended for watersheds subject to low intensity storms

normally associated with frontal storms such as on the coastal side of
_~ ~ ..."'" ( .. I:-4oy". ....

the Cascade Mountains in Oregon,'" Washington~ The time increment

used for this distribution is 0.5 hour.

The 48-hour type-I and II storm distributions, (Tables 4 and 5), which

are shown on pages F-ll and F-12, are similar to the 24-hour storms of

the same types. These 48-hour distributions can be used in watersheds

where times of concentration for the entire watershed exceed 24 hours.

The storm distribution used should most nearly match the precipitation

pattern. The time increment used for these distributions is 0.5

hours. The 48 hour distribution should he evaluated by the user for

applicability, especially in relation to peaks and runoff volume.

Note that these 24- and 48-hour distribution tables are dimensionless

rainfall vs. time increment in hours (0.25 or 0.5) tables. Each entry

in the table is the ratio of the storm an'umlllilLioll to totJl storm depth.

53
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When any of these five 24 and 48 hour distribution tables are specified

in the COMPUT Executiv~ Control statement, a storm rainfall depth in

inches must be shown in Data Field 02 of that COMPUT statemc!nt because

these units are dimensionless, and a 1.0 for duration in DaLa Field #3

because time increment is in hours (See page A-6, record 210). There

is no limit to the number of storm rainfall depths that can be routed

through the watershed when these tables are used. (There is a limit

of ten storms if the output data is to be used in ECON2.)

The cumulative rainfall table for the SCS standard emergency spillway

and freeboard hydrograph distribution (Table 6) is shown on page F-13.

This table is a dimensionless rainfall vs. dimensionless time table.

Both depth and duration must be supplied in Data Field Nos. 2 and 3,

respectively, on the COMPUT statement when this rainfall table is

specified. It is the same as the design storm distribution in Figure

2-6, TR-60. There is no limit to the number of storm depths and

durations that can be routed when specifying this rainfall table.

Storm duration or areal corrections to design rainfall amounts must be

made before data are entered .

Runoff o~tion. -- The runoff option, invoked by placing a one in column 17
S AINn

of the ~~record, is used only when the dota to be entered are for a

cumulative runoff table. When the Rainfall (Runoff) Table Number is

requested on the COMPUT operation, the program will use a RUlIoff Curve

Number of 100 for all hydrograph development in that pass in place of the

curve numbers entered in the Standard Control. Use of a dif:"erent rainfall

table with a blank in column 17 wi 11 revert the curve number: back to

their original values.

The runoff option will allow the us~r to change all the curVE numbers

in the Standard Control at once within a job without using Modify

Standard Control operations. It should be used with caution, however,

since the runoff distrihution will be used for development of all

hydrographs specified within the FROH/THRU fields on the COHPUT operation.

3-37
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3.7.3 Stream Cross St'l·tiun DaLI Tahlt' - 2 X~r:CTN - (FlII"lU SCS-ENl;-~/(l,

Page F-6)

The stream ~ross section table relat~s the water surface elevation to

dischar~e in c:ubic-fp('l-p('r-seconc:l-per-sqllarp-milp (csm) or cfs and to

the cross-s«·c-t i 01l;1I :3rf".1 in slJlla rp feet. These dil t a may bfO from 1)

water surfac(' profiles, :!) a user weighted aVt'ra~p of flow and arpa at

two or more cross spctions or 3) solution of Manning's equation assuming

normal flow. The important consideration is that the cross section

data should represent the hydraulic conditions for the reach through

which reach routing is to be performed. It is ~~~~;ft~8@8 that the
1\

user enter flow and area data for elevations below channel bank as

well as data for flows up to or larger than those expected to be

routed in order to define the compLete ratin~ ("lIrvp accurately.

The number of the cross section must correspond with the cross section

number on the REACH statf"mPIlt. The cross spction [0 number must be

between Land 200, inclusive. If dischar~e is given in csm the total

drainage i1rf"a abovp the cross st'clion musl be shown in Oat,) Fit·ld No.

1 on the 2 XSECTN rpcord, Appendix C, pa~e C-rl. The fiJ.;lIrt· shown in

this space is multiplied by the discharge in csm in order to convert

to cis. Usually thp dischargp in Dala Field No.2 of cross section

input data is given in cfs and a figure of 1.0 is put in the drainage

area field of the 2 XSECTN record. The number of coordinates describing

each cross section cannot exceed the data records on a single input form

(20 elevations).

The discharge-end area data in Data FielJ-S No.2 and 3 are used to

compute thp discharge-storage eqU4tion representat ive of the rf'dch.

(See section 3.6.4.) The first data point must bp at zero discharge

and zero end area. All other data points (minlmum of 2 anci a maximum

of 19) must be greater than zero and increase in magnitude with elevation.

If the channel represented by a cross section is to be modified as an

alternative consideration, a new cross section data table is made up

for the modified cross section and inserted ahead of the Executive

Control stat~ments for that alternate. Any numhp.r of allt'rnalive

channel conditions for anyone section or sections can he compared by

•
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inserting each new cruss spction data table ahead of the respective

Executive Control stat~ments. If two cross sections are entered with

the same cross section numher~ the last one pnter~d will be used.

The numbering of cross sections need not be in consecutive order.

Similarly, the cross section data tables can be in any order when

inserted in the runstream. However, chances of error will be minimized

if they are number~d and placed in thE" runstream in the order in which

they appear in the Standard Control routing sequence. The elevations,

discharges and end areas in Data Fields I through 3 must increase

between successive lines of data; however, they need not increase by a

constant increment. Linear inLerpolation is used between data for the

elevations and discharges shown. Also, a linear extension through the

last two values of elevation and discharge is used to extrapolate

discharge beyond the highest elevation given in the table when the

cross section has insufficient capacity.

3.7.4 Structure Data Table - 3 STRUCT - (Form SCS-ENG-269, Page F-S)

Structure data tables r~latp the water-surface elevation to spillway dis

charge and reservoir storage. The numbering of structures must correspond

with the structure number on the RESVOR Standard Control statement.

Structure numbering need not be consecutive, and the data tables preceding

each respective set of Executive Control statements can be inserted into

the runstream in any order. However, chances of .error will be minimized

if the structures are numbered and placed in the runstream in the order

in which they appear in the Standard Control routing sequence.

The first line in Data Field No. 2 should always begin with zero

discharge. This usually corresponds to the crest elevation of the low

stage outlet in the principal spillway. See the explanation of "Surface

Elevation at T =0, ft. ," Data Field No.1, 'of the RESVOR statement,
Z

Section 3.6.~ if routing begins above or below crest elevation of the low

stage outlet. The elevations, discharges, and volumes in Data Field

Nos. 1-3 must increase between successive lines of data; however, they

need not increase by a constant increment. A linear interpolation is used

between data for the elevations shown. Also, if needed, an extrapolation

3-39
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of data above the highest elevation is performed by extending a line

linearly through the last two data entries.

The main lime increment (in the Executive Control) and the discharge

and storage (from the structure data table) must be such that the

following inequality holds true (See p. 17-22, NEH-4):

<

where 60 = the incremental outflow in cis between two successive lines

in the table,

OC'f' ~~,-i
~ =the incremental storage in ~i8 RES between two successive

lines in the table,

~t = the main time increment in hours.

If this inequality is not true oscillations will occur in the descending

limb of the hydrograph including negative discharges. The usual need
"~C"'''''l~ +lo-t 4 t.

is to ~8j~., ehe .'.US:"•• II tsele, nee 6t.

Null structure.-- There are usually two structure conditions described

for each site. One is the Null structure, and the other is for the

structure as it would be designed or constructed. The null structure

condition represents the present condition in a watershed where a

structure is proposed to be located. The Null structure is used to

avoid having to modify the Standard Control sequence between processing

for "present" and for "with project" conditions. This can be done

using Modify Standard Control statements which will be discussed

later. Any number of structure conditions can be processed for each

nUlllbered site.

A Null structure is indicated by one of two methods. The .~8!e.~ed ~~s~

method is placing a 3 STRUCT statement followed by a 9 ENOTBL statement

without any intervening "8" data statements. A second method is leaving
~ S TRue'"

out all ~Astatements referring to a structure. To use the,....
Null structure, the two statements (3 STRUCT and 9 END T8L) are inserted-
into the runstream just prior to thp Executive Control statements to

5'7

~. - r .
~;~'. )'
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which they pert~in (See page E-20, record 1330-1340). When a new

.tructure table is entered, the new .tructure table replaces any

previous dat~ for that table. When a .tructure table, including a

null table, is entered, it remaina in effect until replaced. When

only 2 st~tements for a Null structure are found ( or no .tructure

cia ta as in the second llethod) the RESVOR inflow hydrolraph is IIOved

into the RESVOR outflow hydrolraph storage location without any routing.

For "with project" conditions, the cOllplete structure data table is

inserted ahead of the Executive Control statements to which it pertains.

Each structure data table must have a structure number and a 9 ENDTBL

statement. The number of coordinates describins a structure cannot

exceed the data records on a single input form (20 elevations).

3.7.5 Read-Discharge-Hydrosraph Data Table - 7 READHD - (Form SCS-ENG-276,

Page F-21)

Although the 7 READHD is a t~ble and is discussed here with the other

tables, it ia in the Executive Control series as denoted by the 7 and

.ust be placed after the ENDATA state.ent and before the COMPUT statement

in which it will be used.

The Read-Discharge-Hydrograph table prOVides a .eans of introducing

hydrographs at any desired point in the water'hed. Time must be in

hours and discharge in cfs. The t~ble enables the user to insert

stream-gage data where appropriate. In addition, the table makes it

possible to break the processing of large watersheds into two or more

parts for easier handling. The table further enables the u.er to

reprocess a lower portion of the water.hed with outflow hydrographs

fr~ the upper portion of a previous run. The two latter cases require

.ubsequent TR-20 jobs to be run.

The Read-Discharge-Hydrograph data differ from other tabular data in

two respects. First, they are actual hydrographs that 10 directly into

one of the seven hydrograph atorale locations described in Section

3.5.1. Second, each table is inserted into the runstream ahead of the

COHPUT statement that will require the data.

341
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For example, a "6" ill ('olumll l7 of the 7 RF.ADHD 8 statement would plac~

the hydrograph in slorag~ locaLion 6. The hydrograph would then be used

the next time storage location 6 was called in the Standard Control.

The second line on the Read-Discharge-Hydrograph format provides

appropriate spaces for entering any of the following: (1) the time in

hours at which the zero point of the hydrograph is to be related, (2)

the time increment in hours, (3) the drainage area in square miles

associated with the hydrograph and (4) the baseflow in cfs, if any,'"
)"d.. d<! a ,n
88 a.see ~e the hydrograph. The table is unlike other tabular data

"formats in that it can be continued on additional sheets using no more

than 300 coordinates ~y crossing out the 9 ENOTBL line on all but the

last sheet. The body of the table is similar to the other tables in

that each line must be complete or crossed out, decimal points must be

shown and commas denoting thousands must not be used.

3.8 EXECUTIVE CONTROL STATEMENTS (Form SCS-ENG-274, Page F-I7)

The Executive Control has two functions: (1) to cause the Standard Con

trol statements to b~ ~xccuted and (2) to provide additional data neces

sary for processing. The Executive Control consists of six types of

statements. They are LIST, BASFLO, INCREH, COMPUT, ENDCMP and ENDJOB.

The Executive Control statements are placed after the Standard Control

statements and tabular data to which they pertain.

The Standard Control is used to describe the physical characteristics

of the watershed. The Executive Control is used to prescribe the

hydrologic conditions of the watershed including the baseflow. The

workhorse of the Executive Control statements is the COHPUT statement.

Its purpose is to prescribe the rainfall that is to occur and the part

of the watershed over which that rainfall is to occur.

All Executive Control statements except ENDCMP and ENDJOB must have a

7 in column 2. Columns 4-9 are used for the Executive Control statement

name which is for the convenience of the user. Column II is used for

the Executive Control operation number which is used by the computer

to identify the type of operation.

•
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An example is ,iven in Appendix A, page A-6 and is repeated below for

the reader's convenience. The four Executive Control sUtements ill

the uallPle are the !Rin;m,,?, required for a 'l'R-20 computer run. The 7

INca:M 6. st.atement prescribes the lIain time increment to be used in

the run. The 7 CO~ 7 st.atement causes coarput.ations to begin at

structure 1 of the S~udard Control and proceed ~ough cross section

1 u.ug the hydrologic dau given in the remainder of the line. The

ENDCMP 1 sUtement causes coarput.ations to end and the DmJOB 2 causes

the whole job to end .• ..,...,.,Lt ·
'.4~ rr.l:J ~'.3'3 i 31.-0 ·~I.~: ~I."~ I ~I.:: 't .. !,,:

Il1fll ..'1'::11.j~"I"!I!t4:~III71':~~III:;)J~! ~: ~i~ lTOI: ,2 ';;;0'11 ~.4, "et;l2! ~' ~' ~I" -, ~·'I.:J!I i ll~' <i~", ~ I~:"?I: 1:1:'·:' ~:.: ,. ",!~: I Z'~l ,,:~:;; ,; ,'~' ~:..... I I I I ";"t.,,~O I
;; QJt(.8&::l;:.I !)AU Fltu • I OA':'A F1IH,,~ 4' t OAr" "(~Q • 3 i !:AU rttl.Q ~"! I;;;~. I

Tff.IHC:;;!:!J~ Ii;.:":' :,~'":' -: t1 f : ....---..;,...;...,.-.~•• --._-..,-_.- .....~.. !'f'O,(J:

::l1:: \CQ.:....U.Tl' '''i I .. i .11"0. 1 ~2 . I / 0 ~12~ I '1 :" ~
::i;':""!!:l.C~~~r1,1'.::":'":;':'"_ '.:oo~ •.~" ..... , "' ....... ~_-.....__• 01'." _., _ •• C:=::"J~ '- .:·coo.·· ~~

:::·.~~;:;!E'IJ).:.¢Ii~I~r~~~: ..:.:·...::·?·.:·~:· ~.nift·:;'I._1""·,~C~.'" ~"t.. "(~s.""'''''. .1''. :"":': ...:.. :.... ;:t~

3.8.1 LIST (Figure 3-10)

The LIST Execu~ive Con~rol s~atemen~ causes a lis~ing of all current

tabular da~a and Standard Control !:~atemen~s (including ou~put options

in effec~) to be prin~ed. The LIST sta~ement also permanen~ly saves

the current Modified Standard Control in the Standard Control operation

sequence. The LIST s~a~ement will normally be placed prior to the first

COMPUT statement and after changes in tabular data and Standard Control.

3.8.2 BASFlO (Figure 3-11)

The BASFtO Executive Control statement causes a baseflow to be added

to a flood hydrograph.. Two procedures are available to do this·. For

both procedures, the BASFlO precedes a COMPO!. The COMPUT will govern

the reaches or subwate~h.eds in which baseflow will be add~d. Only

one BASn.O st.atement uy be used ahead of a COMPUT" If IDOre t.h.an one

is entered, the last one entered will be used. Both baseflow procedures

:lay be used in the same job providing the above restrictions are met..

The two procedures are:
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Procedure 1 A uniform or constant rate of baseflow can be added to

hydrographs by entering the total ",•••1 baseflow in cfs in Dat.a
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Col. No.

2

4-7 .

73-80

Value

7

LIST

var.

Description

Data cod~ signifying Executiv~ Con~rol

s~a~ement..

Operation name

Record/statement Identi£ication r optional.

(

. .

Note: var. - variable dat. to b~ entered by the user

Example:

This LIST s~atement causes all the tabular data and Standard Control
(including output options in effect at the time the LlST statement is
encountered) to be printed.

Figure 3-10.--LIST Statement

{,; I

i'::;. t
~:~.

•

(



Col. No. Value Description

2 7 Data code signifying Executive Control
statement

4-9 BASFLO Operation name

11 5 Operation number

Procedure 1 - Baseflow is constant

3-45

25-36 *var. Baseflow, cfs, to be added to next reach
inflow hydrograph

37-48

49-60

b or O.

b or O.

Procedure 2 - Baseflow is triangular hydrograph

25-36

37-48

49-60

73-80

*var.

*var.

*var.

var.

Volume of baseflow in watershed inches

Time, in hours, that baseflow hydrograph
peaks (measured from beginning of storm)

Time, in hours, of triangular hydrograph

Record/statement identification, optional

Notes: * Decimal required in thes~ fields, omitted in all other
var. - variable data to be entered by the user
b - denotes blank field

Figure 3-11.--BASFLO Statement
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EX;lInp It's:
Prol:l'dure I (Collstallt hast'! low)

This RASFLu sl.ltt~mt'nt wi II cause .i lJiisC'tlow uf 10.0 cfs to bp :ldeled tu
Uw next rPiilll rllutt'rl hydrC)~r.tph. It will relllain tile samt' ill all
downstrc:ll11 hyelrographs .1ssllciatt'd with lht' COHPLJT slatt~mf'nt following
this BASFLO statemt'nt uni('s5 :1£1 ENDCMP is t~ncounlf'r~d or tht' b<lsetlow
is changed hy a succeedin~ BASFLO and COHPlJT stalf'mf'nl.

Proct'dur<' :2 (triangular hyJrograph)

Reproduced from
best availa ble copy.

The BASFLO sl.1tf'ment wi 11 causi~ a hydro~raph in the shape of a triangle
to be adJpd to rUlIoff hydrogr:lphs. It will be aJJC"d to all hyelr0graphs
associatp.d With the next and all subst'quent C()~IPlJT statements until :111

ENDCHP is t>n .. ou/lterf'd or the hasefJow is l:hangecl hy a slIcceecling BAS FLO
stalemf'nl. Th€' haspflow hydro~raph wi II hav(' ;l lolal vollUne (arC"ii under
the triangJI') of 0.26 walershf'd inchf's. 1'11(' hydrll~raph ...'ill bC"gin at
zpro hours, !'f':lk :It 17.H hours and havp a bdse of 20.2 hours.

Figurf' J-ll.--BASFLO Sttttemf'nt (n>ntinut'd)

..... ~.."- .'

(
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Field #1 of the BASFLO statement. This procedure is invoked by leaving

Data Fields #2 and #3 either blank or zero. The baseflow will be

combined only with the inflow hydrograph in the next reaCl routing

following the COHPUT. The baseflow will remain tbe same ::hrough

subsequent reaches that are in a downstream sequence unti .. the ENDCMP

•• QIT)£R! is encountered or a new BASFLO is entered. The new baseflow

can be greater or less than the one previous. The previous baseflow

tbat was in use is dropped when a new BASFLO statement is entered. A

new BASFLO of zero or a ENDCMP will eliminate the constant. baseflow in

tbe next reacb. Tbe baseflow can be cbanged at any downstream reach

by breaking the COMPUT series into appropriate FROM-·THRU segments and

inserting a new BASFLO statement. Tributaries need to have separate

BASEFLO and COHPUT statements if constant baseflow is to be included

in tributary bydrograpbs. Baseflow from tributaries will be added to

main stem baseflow when hydrographs are added.

Procedure 2--A triangular baseflow hydrograph can be added to any

subwatershed runoff hydrograph. The volume of baseflow in watershed

inches is entered in Data Field #1. The time in hours from the begin

ning of the storm that the base flow hydrograph peaks is entered in Data

Field #2. The time in hours for the triangular hydro~raph base is

entered in Data Field #3. This'base time must be less than or equal to

the time associated with the maximum 300 hydro graph coordinate points

to avoid a fatal computer error. The triangular baseflow will be com

bined with the next and all subsequent runoff hydrographs until a ENDCMP

statement is encounlpred or a new or zero BASFLO statement is added.

3.8.3 INCREM (Figure 3-12)

The INCREM Executive Control statement specifies the main time increment

in hours. It remains in affect until superseded by the insertion of a

new INCREM card.

All hydrographs generated will be stored and printed at time intervals

given by this main time increment with a maximum of 300 coordinates

(See Figure 3-13). It is important that the main time increment be made

short enough to adequately describe the hydrographs for the smaller
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Col. No. Value Description

2

4-9

11

25-36

73-80

7

INCREM

6

*var.

var.

Data code signifying Executive Control
statement

Operation nalDe

Operation number

Main tilDe increment in hours, usually
in the range of 0.1 to 1.0

Record/statement identification, optional.

Notes: * Decimal required in this field, omitted in all others
var. - variable data to be entered by the user

Example:

'.10 It.tO '1.10 ".40 ".!Il ""0 11·'0 l ". ". 1
11'11 al!"I, ,llolofiT, ,lar.r.lrlal.toliTifil4r!of.I1Tal~loli lIJt·I!I~ '~~'Jtl:'~I~t:I~~ ::loltl",~I.I·.T,: , ~ .•~, ~ .. IoU, ~1"!I·i.:·I' I: ~I.I ...·~-::=

~~ OfIE'U.TION OATA FIELD. 1 DATA FI[LO ;:J Z OArA rJELD .. ~ DAtA rI[LO ~. n ::c·; ~ 1
I""""~ IC(~'T.

This INCREM statement causes all hydrographs created within the TR-20
program to have ~~me increment (6t) of 0.1 hours unless the main time
increment is changed by a subsequent INCREM statement. Since there are
300 hydrograph ordinates, the hydrographs will have a length of 30 hours.
The user should select the time increment to the nearest tenth of an hour
as this will facilitate reading the hydrographs in the output listing.

Reproduced Irom
best Ivaila ble copy.

Figure 3-12.--INCREH Statement

;1.

'.~':'<:: i

•

•
(
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Instantaneous peak is determined
by curvilinear interpolation

l50149

Max. Coordinates • 300
Main-Time Increment = 0.5 hr•
300 x 0.5 hr.=150 hr.
•~Half-hour coordinates will

be computed for 150 hours
of discharge .

144
EI~psed time in hours.

....-+--~-+-....,..- 0.5 hour :nain-time increments

zo

.:

1:
FIGURE 3-13" Hydroqraph coordinates determined hy computer for 1::.'1. 0.5 hours

.ubwatershed and large enough that, when multiplied by the number of

coordinates, will extend past the peak periods of larger hydrographs so

as not to significantly truncate the hydrograph volume used in reach

routing. Increments of 0.5 ~r. will not adequately define the hydrograph

for a small subwatershed having time of concentration of less than one

hour (See Hydrograph Development). Conversely, a main time increment of

0.1 hr. with 300 coordinates will define only 30 hours of a hydrograph.

In some cases this requires that less accuracy in runoff hydl"ograph

definition be tolerated to obtain enough of the larger hydrographs.

An INCREM statement must precede the first COMPUT statement cf any

series of COMPUT statements. (See page A-6, record 200). The main

time increment may vary but is recollllllended that it be held ccnstant

during the entire pass through a watershed. The main time increment

is also the time interval used in the storage indication method of

reservoir routing and in the Modified Att-Kin method of reach routing.

In the REACH operation the inflow hydrograph is delayed a minimum of

one time increment even if the kinematic travel time is less than one

time increment. For more accurate reach routings the time increment is

recommended to be less than the reach travel time. Details concerning
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time increments and travt.>l limes an' in Appendix II. H.·adl 1.1'11):11\

Guidelines.

3.8.4 COMPUT (Figure 3-14)

The COHPUT Executive Control statement controls the processing within

a watershed. It specifies the cross section and/or structure locations

where routings are to begin and end. It also gives the rainfall

starting time, depth and duration, rain table number and antecedent

moisture condition that is to apply between the beginning and eliding

locations. A single COHPUT statement may extend over the Standard

Control statements of an entire watershed or of a part of a watershed.

The starting point for computation is specified by a cross section or

structure number (but not both). This number must correspond to a

cross section or structure that appears in the x-section/structure

coiumn of a statement in the Standard Control. Computations will

commence with the first cross section or structure number specifierl

under "from" in the COMPUT statement and continue through the sequence

of St;lOdard Control operations until the end of the first consecutive

occurrence of the the cross section or structure specified under

"thru" has been reach~d and completed. The computation stops when a

statement is encountered with a cross-section or structure number

different and beyond that under "thru". The next Executive Control

statement is executed. Thus, if a COHPUT statement for Sample Job 113,

pages C-7 and C-B, instructed processing from structure thru cross

section 4, computation would stop after record 560 of the Standard

Control data. The next instruction could be another COHPUT card

commencing with the next statement in the Standard Control list with

or without changes in one or more data fields; or it could be ENDCH?,

resetting the Standard Control list to the first state~ent and to

make changes in the tabular or Standard Control dala as directed by

other Executive Control statements and then continue with another

COMPUT series.

The rainfall that is to apply to the area covered by the COMPUT statement

is specified by giving a Rain Table number (column 61) and starting

~ {,

'e

•



Co 1. No. Va(ul'

e 2 7
.... #.

4-1) COMPlJT

II 7

lJ-IS h or var.

16-17 b or var,

19-21 b or var.

22-23 b or var.

25-36 h or var.~':

37-48 .',
VOl r , ..

Operation name

Startin~ time in hours; zero if left blank.

{

must enter one
but not both

{

mus t enter one
but not both

Oa t t' '("CHit, S i ~n i fy i II~ EXt'cut i ve l:lllll I'll I
statt-ml'lIt

"From" ('ross s~ct i on no., 1
thru 200, right justifieci

Operation number

"From" structure no" I
thru 99, right justified

Th-fu
"1:0" cross section 110" 1

thru 200, right justified
-n....v

",1:00" strul'lure £10'1 1
thru 99, right justified

Rainfall depth. It" a unit RAINFL table is used,
entt>r l".Jin dC'pth in inches or if cumul.Jtive
rainfoJlI in inchf"s is IJst>d in I<AfNFL Lciblp,
entC'r 1.D.

{~tl
I<ain kii>le! duration, If d unil I<AINH. t:lhlf'

is"used, ('nler total duration in hours or if
time in("remt'nt in hours is used ill RAlNfL
tablt", enLt'r J.O.

VOl r . ,'..49-60•
t> 1 va r, I<ain tahlt> numbt"r, I thru 9; saint> ;JS Column 11

of 5 I<AINFL sLalt>me.nl

t> I va r. Antecedt'nt moisturp condil inn, I, 2, ill' 3;
no.rma I IY L.

66-67 va r. Altcrnal/' llumtH' I' , 01 thru 99; assi~n('d hy ll~er

to a particular altprni:ltiv(' condition. Usually
re'flt>cts ditfert>nt structural configurations

b<J-70 va r . Storm numbe'r, 01 thru 10; assigllt'd hy USCI'.

n-fW va r. I<eeord/statement identificatiun, optiullnl

Noles: ,:.. Ol"t"im.l1 rt'l]uirt.'d in this field; omitted in all utht'rs
var. - variabl/' data enLered by tht' USl"r
h - denoles blank

•f .
~; Fi~lIn' 1-14.--COMPllT Stall'lIIC'nt
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Example:

This COMPUT statement causes hydrographs to be determined and routings
tIl be performed beginning at structure number 1 through cross section 1
Ciee sample Job Number 1). This is one pass through the complete water
shed. The starting time is zero hours (since Data Field lil is blank).
The unit RAINFL table number 2 is to be used with 5.2 inches of rainfall
to create the runoff bydrographs. Since 1.0 is entered in the rainfall
duration field (Data Field #3), the duration of the rainfall will be as
prescribed in the RAINFL table, (96 increments at 0.25 hours =24 hours).
The antecedent moisture condition is 2. The alternate number and storm
number are both 01.

Reproduced from
best availa ble copy.

Figure 3-14.--COMPUT Statement (Continued)

I r I

•

•

• (



time (Dat,1 Fit'ld 1) llli tht' COt-tPlIT sLllc'ml'lIl. PI'ope'I' mulll\d il'rs .11'('

entert"d ill Data fit'lus 1 anu J for Rainfall Depth and Rainfal I Dur;ltion.

S~_4..J.
In Rain Tables 1 through 5 the rainfall depth is dimensionless and the

"time increment is in hours giving a duration of 24 or 48 hours .
.,Q;,,{.' I

Therefore, the~ depth ill inches must be inserted as a multiplier
st..... -J

under Rainfall Depth, and a 1.0 under Ra infal! Duration. Int/ain

Table 6, both the rainfall d~pth and the time are dimensionless.

TGi",411 .. .. .

Therefore, the ........ depth 10 Inches and duratlon 1n hours are lnserted

as multipli~rs under both Rainfall Depth (Data Field #2) and Rainfall

Duration (Data Field n3), respectively, on the COHPUT statement.

Natural storms usually defined as cumulative rainfall depth in inches

and time increment in hours may be assigned any unused table numbers

from 1 through 9. In these cases a 1.0 should be inserted under both

Rainfall Depth and Rainfall Duration on the COHPUT statement.

An Antecedent Moisture ~ondition of I, 2, or 3 must be specified under

AMC (co I umll 6J 0 f tht> COMPUT s ta lemt'n t ) . They rep resen t the three

antecedent moisture l'Ollditions (AIK) I, II, and !II described in

Chaptt>r 4, NEH-4, ....ht>re AMC I ann III are moisture condition limits.

The runoff rurve Ilumhers in lhe RUNOFF operations on the Standard

Control formal are fur an AMC 1 coridition (the average condition ....hen

rainfall OlTurs is AMC 2). When a dry conditioll limit, 1, or a ....et

condition limit, 3, are specified under AMC, the curve number is

adjusted according lo Table 10.1 of NEH 4. When using a natural storm

where the runoff curve number falls bet ....een AHC 1 and AMC 2 or bet....een
~4J..)~~J. .

AMC 2 and AMC 3, the user should ~nter the runoff curve numbers on the

'"
RUNOFF Standard Control records and enter AMC 2 on the COMPUT record.

In many cases, a uniform rainfall .... ill be applied over the entire

....alrrshell so that only a single COHPUT statement is required. Ho....ever,

a series of COMPUT Slalrments may he ~iven with different rainfall

depths extending over differenl parts of the ....atershed. Normally,

these COMPUT statem~ots ·.... ill extend over successive parts of the

Standard Control list. ~'or a ~iven COHPtlT statement, the cross section

or structure appl>aring under lhru must al ....ays be farther down the

Standard Control list than the cross section or structure appearing

3-53
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Col. No.

4-9

11

73-80

Example:

Value

F.NDCMP

b or var.

ENDCMP

0l't'"raLion namE'

Operation number

Record/statement identificatioll optional.

=====I§--

1.10 I 11.20 I 2'· )0 I )1 ••0 I -,. ~o I ~,·,o I'· '0 I 'I. ~: I
I Ill! -1~1~I'I.I~loII12 )I.I~I,1'1."101'121 )\- ~16I'I.I.loIII11 )I-hl~ ,I. ,lohhj)I_I~I,171,9101, I~ill':*I' 1~1910 1111)1.1~1. d~lnl, I! ~ I ~ ~ .
~TA

OPERATIOII DATA FIELD .\ DATA rlELD ::2 n(LD -3 r1ELn "'4
l:E.CC. 1Jl

OArA DATA
COOl II:EI;" I

.. ' !:"Dcloolpl Ill:' :/: ... .,~,fl;.., ..' ,.~ ••".J "~··tJ· ~'.~. II .., f......" ..... CO.,"Uf ..,tu,., 2~.":',. .... : .

The ENnCNP statement is required at tht> end of a s€'ries (orle or more)
COMPUT statements. The user may run through tht'" watershed any number of
times, each time using the ENOCHP statement to end a series ot CONPUT
statements. The COHPUT statt>ment ~us~ ~.l....ays hI> followt>d by another
C:Ot-1PliT statc'lOent or an ENneMP statement.

ENDJOB

4-9

1;

7 ~ - HO

ENDJOR

:2

b or var.

Operation name

Operation number

Rccord/statemt.'nt ic1f'lItificatiurl, oplional.

Note': vnr. - v:lriable oat;) to bE' E"lItcn'd by IISf'f
b - denoLes blank

F.xample:

'-10 I ".11) I 11·10 I ]1,'0 1 .'·)0 I )1·60 (.1 .. , J ., ~.

, 111~ .I~ 1~lll.I~lol Ii2 JI.I~I' I'1~191011121 )1- ~l' 1,1"'>101 "21]I-hl~ ,1. ;rold zbl-hl.1 71, 1101.1 ~I d-bl..1"'.ll·li~ i1!J;r:;·~+H;.:i~_~~
c,rA OFoERAllOIl DaTA FIELD .# I DATA 'I(LD :: 2 DATA nELD - 3 DATA rlEl-O "411;~~:,~:
~O~E

.' EN,C JQ 81 121 :.... :.:./.;:.'../.:.... ~t f.e.,i t';~~."·'·:~~-•.~..•hj.lt..... .,.cUn I'. "(&.$ 'tc.... ,., •• ., I 2'.I !

The ENDJ()B st.Jtement is required at the end ot :1 TR-20 nlll. It is
also requi red before the PEAKS stat('nl(·nt. Thus;1 PEAKS stoltt'lllf'lIl
will have an ENDJOB statE'ment before and .1fU'r it.

Figure 3-15.--ENDCHP and ENDJOB St.JtE"ment

10

•

. (
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under from. Like~ise th~ cross section or structures ~ppearing in one

of a series of COMPUT st~~ments (not separated by an ENDCMP statement)

.ust also b~ farther down on the Srandard Control list than the cross

section or structur~ given for a previous COMPUT instruction. A series

of COMPUT statements may also be used for changing baseflow, starting

time of rainfall, rain tables and runoff condi tions (AMC) within a single

pass through the Standard Control list.

3.8.5 ENOCMP (Figure 3-15)

An ENDCMP statement signifies the end of one or mor~ COMPUT statements

in a series. Normally thi:i completes a "P3SS" through the entire

watershed (See page £-11, record 680). At this point additional

Executive Control statements may be used, such as LIST, INCREM or

RASFLO to identify any modifications to the Standard Control or tabular

data for further processing, or the ENOJOB slatement may be used to

end the job. There is no limit on the number of passes that can be

made through a watershed. The Pass Number will be sequentially increased

by one each time an ENOCMP statement is encountered.

3.8.6 ENOJOB (Figure 3-15)

An ENDJOB statement is required following the last ENDCMP statement

(See page E-25, record 1610) and also following the last PEAKS statement

(record 1630). For a discussion on the PEAKS statement, see Section

3.10. When an ENDJOB statement is encountered a check is made to see

if a PEAKS statement follows. If there is none, the job is ended.

Any PEAKS statements found are processed until a second ENDJOB statement

is found. Then the TR-20 jo~ is ended. A check is made to see if

there is another JOB statement to initiate another TR-20 job. If

there is none, control returns to the computer operating system.

3.9 MODIFY STANDARD CONTROL STATEMENTS

(Form SCS-ENG-275, Page F-19)

Having preViously described the Standard Control list as a means of

establishing a fixed sequence of operations, the means of modifying

7/
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}

this fixed sequence tar sw:casaive- paases is described here. The Mo<1Uy

Standard Cottt.ro:l settemtmU ca IN'SEltI, ALTER, and DELE'l'E. 'l'he Modiiy

Standard Con~ro~ provides for tn8erting ney s~ae~es ineo ehe Standard

Conttol list, aleering d.at:.a in ex:L.s~ing statemenu and deleting any seate

I*1t in tile~. When lIIadifying ~he standard Control, processing begiils

. a~ the tap of the Sc.ndard Conuol list and passes one time sequentially

through ue ~t. ~ new Sundard Control staeements lIlUse appear in the

ume sequence. as· tile1r corrt!Sl'onding s~aeement appears in the Standard

Control list. Modified Standard Control changes are permanently saved in 1
the Standard Control operaeion sequence when followed by a LIS! statement.

Thera is no liJll:ir to me number 0.£ msn!, ALn:R., and DELEn: statements

_ dta~ IDIlY be used excepe- tiJat the numb~ 0.£ Standard Control statements at

any time c.am1~ exceed. 600. Subjecr eo th:is constraint, there is also no

li..mi.J: to tha IIWDber o£ ~-m:s eha~ can follow a single Modify Standard

3.9.1 I3sur cn,ure 3-16)

The !ISERT sbt It is used' to p~ Olle' or .are new SUDdard Control

s:aeemenes ~ the. ezi.tt:ina S.tandard CQl1trol list. It st'ecifies the

erosa section. or struc:ture ZWlDber after wtlicll the in.sertion is desir~.

The iaserti~ will be aade after ~ last cross section or structure

number in a C01l1:iguoua series. U there- are two series of the same

awaber (s~arated by so.e iJ:tt.er"1'el1iq a.mabers) the in.sertion will be

..de at the end of tJ1e. firs=t seri.es. All st.1tements following the

llISEltr sbtellent art puc~ a-e that. lootion. Nota that page E-17 I

record llSO, will. aus:e the d&.b 011 records 1160 and 1170 to be in.serted

fo.l.l.owing reJ:ord 410. The IIOdified sequence lIIUSt be a eontin.uous

sequence of st:atmleDa that fi.t inU) the overall SUDdard Control

sequence. !his often requires delet.ing or al terin.g some of the origin.al

sequence in. order to achieve a continuous sequence. An. IlfSERT st.1tement.

ms-e be used for each lo~tion at. which an in.sertion of lUN data is

desired, aDd any IBSE1l'1' S~elllmt ast be placed in the same order in

wbic:h these locations appear on the origin.al Standard Control list..

An IlfSD'I' uy DOt be used to plac~ a statement after the bst st.1tement.

in the Standard Conuol. In Sample Job 5 a SAVMOV (page E-10, record

620) W•• used to avo'id this· situation with the DlSDr! record 1510.

(

..
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Col. No

2

4-9

11

Value

7

INSERT

2

Description

Data code signifying Modify Standard
Control statement

Operation name

Operation number

3-57

13-15

16-17

b or var.

b or var.

Cross section number, 1 thru
200, right justified

Structure no., 1 thru 99,
right justified

[must enter onetDUt notbo-th -

73-80 b or var. Record/statement identification,
optional

•

Note: var - variable data entered by user
b - denotes blank

Example:
oduced Irom

Repr -, ble copy·
best ava 1a

l.tO 11.'0 Z1.)n I )1,'0 I '1·'0 I ".co ....0 "'!:d
I' 3.1!t.I7j.I,o I Z 31'hl'17.,0 I Z )' !1.17('ltloIllzI31'1'1"71.I;roI'lzIJI'I'I.IJl.I'101t1'1~I'h(.1'1,1'10Il3·~'71l~=' I ~ "*1,1:·',..':'

1 INSERT z ~ "." : ··.:::...·,'~.~_.. ___~ ...IRf.,•.....a"" ........ :., J/5d
,. 'fJIllfJFF,' I ,g'. t"J.7!r I 78. I 11, ~~ II,' .i.1M

This INSERT statement would cause ~ search of the Standard Control
list until finding the first occurrence of cross section 2, then insert
the above RUNOFF statement into the Standard Control list at a point
immediately following the first occurrence of statements containing
cross section 2. If there is a series of statements containing cross
section 2, the insertion will be made after the last statement in that
series.

Figure 3-16.--INSERT Statement

13
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3.9.2 ALTER (Figure 3-17)

The ALTER statement allows changes to be made in a statement in the

Standard Control sequence. The Standard Control statements folloWing

the ALTER statemf"nt co~le.l~JY r.t:Pl-.a~~ the statements to be changed.

See records 1210 and 1220, page £-18 and compare record 1220 with

record 500, page E-9.

Hwv 7
In locating these statements data given in columns 1 ~ 1$ must be

A

identical with the Standard Control statement being altered.

There are situations where two or more Standard Control statements
~f\I 7

will have identical data in columns 1 ~ 18. In this case the change

"would apply to the first occurrence of the statement. If alterations

were desired in the second statement, the cross section on th~ Standard

Control list would need to be changed to some unused cross section

number (control point). This affixes a control point to be recognized

as previously described in Section 3.8.4.

3.9.3 DELETE (Figure 3-18)
..'

,.4. : ...
: . ~~ .

The DELETE statement

statement. When the

statement follOWing

causes the deletion of the entire Standard Control
-+..~ ']

data in columns I ~ 11 of the Standard Control

"the DELETE statement is identical to that same

data in a statement in the Standard Control sequence, that statement

is erased from the Standard Control sequence. See page E-17, reco.rds

1180 and 1190, where record 1190 erases record 480 on page E-9.

3.10 INTERMEDIATE PEAKS (Figure 3-19)

Peaks can be computed for additional locations between xsections/structures

tabulated in Summary Table 3 using Intermediate Peaks control statements.

Such intermediate locations may be needed for economic evaluation of

the watershed but may not be necessary for development of the hydrology

and hydraulics. Using Intermediate Peaks can reduce the number of

Standard Control statements by eliminating some small subwatersheds

and short reaches.

•

.. (

)
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Cu I, No Valut'

l 7

4-8 ALTER

1 I .I

7:I-HO V;J r.

Da l a <"1111(' s i ~Il i fy i Il~ ~tocll / y Sl.lncl;1 rd
Conlrul slalC'mt'lIl

Up('raliull name'

Upf'r;ll iOIl Ilumh('r

R('corci/Slill('mPlIl icl('lIli fi(";ll iou,

opl i on:11

Nott':

~~1

Examp I t':

'·'0 11.20 21.)0 )1. <0 I ".'0 I , .. au ".'0 I 'I'!'g
I 1 1-I,'a"'_ 0' 2 11.t"-',

_[9
I 2 ) - ,I_ t'I~I.,loII17j]I-b I~l ,t_I,lol,lzl )1<hl~I!I~I'lol'I:I:I-".·Itl' 1~I~tC' I :1)1.1~' , • ~!~I' ,. ':. '. __,

~ TER ) , .-. .. .................. t ........ -.c..................... "' ......... : II I,t l :-fZ'~. .. 'I~'l' . rl ....... /.Qt PLJOi .3 ~ 2000. I 1.9 l--fl~_a'-- /1 .. /22.,

Thi:-; ALTER slatemenl ....ould ("<JUlH' a st·:Jl"ch ot l/w SL.lod,lrd (')lll,-ol J isL
unlil thc' R£ACH slaLcmc'nL having 1 in ("oillmlls 1"1-1'> is fOll/llJ. Thl-' uid
RF.ACH st-<JLemf'nl is lltPll rC'pLll'/'d Y..-ilh llw 1It'.... REACH sL.llt'nll'nl shll .... n

""above'. CO/limns l-l~'ill the ('xislillg REACH Sldll-'III('lll IIl1lSl 1)(' Idt'llt1\',JI

.... ILh thosl-' in the reopl:I('('mC'rll REACH sl,lll'merll,

Fi~Ul"(, 3-17.--ALTEH SL.ll,'ult'nt
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Col. No. Value Description

2 7 Data code signifying r10dify Standard
Control statement (

4-9 DELETE Operation name

11 4 Operation number

73-80 var. Record/statement identification, optional

Note: var - variable data entered by user

Example:

' .. '0 11.10 II· )0 I " .40 I 0,. '0 I 'I.CO CI. '0 TI .. :-C'~
I l ) .blcj,lab 0' I 1141,10 T.,101 n, 4 ,1~ITI.I,joh 1113/ol,l.l,I.I,lo'dll,I.I, -.l7lal,lol, hl~I.I,lcITI.I,lo I I 3., C 1 !I ~.(' I 2~(~·:··:·~

1 [LtTt . . . , .. . :...............~ .........--..~--- .......... I I~j
I -~ - . I .J.J9,a, .. . , .... . .. ~: .:' .. .:.....

This Delete statement would cause a search through the Standard Control
list until the first occurrence of a RUNOFF statement for structure 2
is found. The RUNOFF statement would then be deleted from the Standard
Control list.

•

"' (

Figure 3-18.--DELETE Statement
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A Col. No. Value'
:", . ~

4-8 PEAKS

13-15 b or var.

Description

16-17 b or var.

Operation name'

Cross section no. (1 thru 200)
just upstream of inteormediate
points, right justified

Structure no. (1 thru 99) just
upstream of intermediate point,
right justified.

{

must enter
one but
not both

19-21

22-23

b or var.

b or var.

Cross section no. (l thru 200) l
just downstream of intermediate
points, right justifie'd.

Structure no. (1 thru 99) just J
downstream of intermediate points,
right justified.

. {mus tenter
one but
not.both

Drainage area in square miles assoc1ated
with identifier in previous field.

Record identification (optional)

Identifier for intermediate points
(up to 4 on one statement).

alpha
meric

*var.

b or var.

Decimal point required if not blank.
b Denotes blank.

Example:

25-30,

37-42,

49-54,

8 61-66
'.

31-36,

43-48,

55-60,

67-72

73-80

Notes: *

OPEIUTlOlI
IO~'" r.

,~ .

U

--.:.nJoel"121 ',' ..; ,'. r••, ••( •••·I~;.....u ;...... c.-....,...... 'WI "f'·""-. "tAilS .""" ....,,., 1.6."':
,.::,:, 'E uSI .."::;:: I ,8 1·1 .71 I it ,3.Q ].a:J~4:L:..w.Q--JI__.J.-_-J.__C= ...........1.6/"'1
';:~:'; [H.o J 0 81·12t:·:·~:·::::/:.~::;:..:;:~~:. ·,',T", ,.c"~·I';.~~t.'·. f~"; ~~·....·,~~t ...... .,..~~." ,..... ,( ••• '·~~.I ...... ;.;~".;~.- ./ ~.~3

Intermediate point 7A, having a D.A. of 3.9 square miles, and intermediate
point 78, having a D.A. of 4.0 square milp.s, lip between cross sections
6 and 7 for which TR-20 computations have been compl~ted. Peak rates of
flow will be determined at these two intermediate points using the equations
in Section 3.10 with subscripts 1 and 2 r~vr~senting cross sections 6 and 7,
and the subscript 1 representing point 7A and then point 7B.

Figure 3-19.--PEAKS Statement

11
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Inlt>t-m('dia ttc" Peaks an' i III ('rpo I a tf!U !wlwl't'n lwo XS('ct i on/s t ruclures

bast>d on relative drailla~l' area sizt'o Thl' fullU\.. in~ rt'lationships are

used in lh(' InteqlOlalioll. C

•

EXpOIll'lIl
:: P(' a k I (I), A. l / U. A. 1)

and

Expont>nl =
log to.A2/D,A'1)

where:

Peak = pf'3k disdl;Jr~tc>, cfs

D. A. = d r;J i 1I;!!~t' .1 rea, sqU:1 n' mtI /:'s

subscript 1 and 2. = upstream alld downslrl'.llIl r~ference

secl ion or s l rllct u r(~

subscripl = inlt>rnlC'di;Jll' lucal iUII

Inlermediute peak lucations arC' delillt'd 011 PE,\l\:S control slJtt'mellts.

These statements an' pl.lced aftf'r the ENDJOH sLllt.'mt>lIl ;It the end of

the Executive Control. A S('COII<1 ENDJOH stall'mt'lIl is ust.'d :Jfll'r the

last Intermediate Pf'aks st:ttemenL. (Set,' P..J~(, ~:-2b, r("Lords 1620 and

1630;. Th~'f~;' no I,,,,,,'f 1-0 +h« Y\vI"\bn 0' ;,d4''fm"d; ..if Pf'.. \,(l Ht..f ("1"\

be , .. lc\ll ..+,cA in 0.. Job,

Computed intermt'diate peaks ;)re displayed ill SUIIIIII:lry Tuble 4. The

computalions are based 011 Sunvnary Tah](' J dl'.lillil~l· arc;):> and pe,lks.

Summary Tahle 4 is simi lar in format lo SUllulla/'Y T<iule.3. A machi.ne

readable intermediate peak file is generatt·d for ECON2/lJRBl if the

ECON option (C'olumns 21-25) was selected in lhl' JOB statement.

Figure 3-2.0 is an examp1t> of thc' ordt'r ill which lh~ inpul data should

be sequenC'ed for a lypic:d job ..

The space labeled "Rr.cord Identificalioll" umlt>r l'oliUJUIS 73 Lhrough 80

is usually not fillf'd ill Illllil all inpul dal.l IlIrms tor ....... Itershed

1i

.-'--'...'. '"
,',." f.'

'.~' /

•

(
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I INTfR"'~DlAT~- PEAKS (p£"HrS , ENOJ08)

I EXECUTIVE CONTROL. FOR lUoTERSHED (etoofP' .... EttDJOa)

I RE~D DISOfARGE HYDROGRAPH

: I EXECUTIVE CDHTROL. FOR ltATERSHED (wo'''' ,£"....'p~"*,,)

I EXECvTIV£ ;:OHTROL. • USFLO (&,~ ,.."'_ e-#~",~

I EXECUTIVE CONTROL. FOR WATERSHED

I eJtEC V TJ vt< CO~TROL.· USFLO (ks~,a.-.~-tJ

I EXECUTtVE cownOL. FOR WA'nIUHED (..,'~~ FAIP<:"'~

I EJ(~'lJrlVr CONTROL. • LJ:> T

I "'ODIFY STANDUO CONTROL.· CHANGES IN S. C. DATA

I STRUeTURE 04T A - MOO/~/r<:) 'j'

III

,...
I STREAM CROSS S&CTION DATA .,+1~DjFIGD

I EXECUTIVE CONTROL. FOR IUTERSHED (w;;'/t E~~"')

III
....

EX~CUTIVE CONTROL. . L.IST t :.VCt:lE:M

~
f-

I"";:J
I"

,...
"';1 :1

";j111 I" -
I ..:

STANDARD CONTROL. FOR WATERSHED (r'o' /ll ENDAT-"; II'" iii,:jil
I!:::I Ii

,::1 'H' II/ -
I STRUCTURE DATA (AS ~C(;"JI~et»

Iii! i:'!!l !II-1"'1l. II!'

IIi
:1, ilii II STREAI'l CROSS SECTION DATA 'j 'I'~ ~

~I '1 !~j
I s_ I(A, R,~..;...Di" "ICUMUL.ATIVE IUINFAL.L TABL.E ( Aental I: II! ...1;1

Ii: i~1

1'1
I

I (AS' i"!f1,i-eJ) &l ;,
1"1'1QlP"IUUTlvE RAINFAL.L TAILE , 1- 4f. II .1 i;:i

(Flit EYa'ua.'" Sf..... ) III ;1 l'l:i/ ,...

I TAaL.E.( As RI!~~'~)
1:1 Ii

I:'
DI",ENSIONLESS HYD~OGR"'PH IIIJI-

TO 10
,I

!P
., 1_

"__,
JUt.rlTlI. .. ---.-. - ........ ~!I

,
lil~... ~•• I., ...........-._ ..-..

~.., ;1
,_.... --,.~.--. __._...~. ..,_ .. _-_""':-. - --~'.'J-~~ '1 1, I

:r:i~H~fKlll.:!jjj::~·: ii·:::ill-ii. !r'l:':':: :~: t~:H':::lii{! l'!':::':'::~:~ hH~:~Li-:..:-·tl-l::.~!:F.._ p :1,...
·-·n . -n- ., -:J - r- -r --- l' - JT -~. 1 -_. lfuili'" ......... _... _..·.·.·.·~·.'·.I._ ......- - .__1.._-,--.- ,'J1:';-;':': ~ ·:;~':-::::-·l~.·,;;-;~~:'-·i:j~:"-;_-:;';:~-:':.;;..-;..u- -- :

I"J ).,
' ..........- ~,j...... ...... -- r'l. ._.'... .._... ....... _-----

-'..-. .... . .... ....... . -- ...... o •• ..... ............... .... ."-" . . ....... ...... ..........-. _ .• ' ••_..•0" _ _.. ....._. . - .._..• - - ...., - ..... _..•.-_.,... .. _...., -.. _....... ....... '0' ., _........ _.... ._. ,...
... ..... --........ _...... "-"'--"- . -_.-.._- .- .

.__ .... ._.-........__.... __ ...........- -._.--.. ' .. - .. ........- ........__.. _--
"-"- ....-_..-- ....- ........- .._-

[~eproduced from.... - ...._...._. _.... _.
._... '-'

"-" _.......... '" ...... est available COPY._........_.. - "-'-- .- _..-.-". ._._-------
_. -- --

FIGURE 3-20.-- Arrangement of data input sheets.
I;q
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have been completed and placed in order. Thp . umbering in the examples

starts with 10 for the first line on the first sheet in the stack and

Ulcrements by 10. Note that the numbering in. columns. 73 through 80

commences with 10 on Sample Job 5, Appendix E, page E-S, and continues

consecutively to 1630 at the end of the input data, page E-26. These

DWIIbers are used in the output to help identify records.

The numbers should be right justified. If there are less than a

thousand lines of input, columns 77 through 80 should be reserved for

this numbering and if there are one thousand or more, columns 76

through 80 should be reserved (assuming that the beginning number and

increment is 10). The remaining columns in the 73 - 80, Record

Identification field can be used for abbreviated words, letters, etc.

to assist in iden~ifying the data.

.~~~ .:,'
...~ ~i

..



TECHNICAL RELEASE 20

COMPUTER PROGRAM FOR PROJECT FORMULATION

HYDROLOGY

CHAPTER 4. OUTPUT DESCRIPTION

T~e type and amount of output can be controlled by input options on

the JOB record (Section 3.3.2) and by the output options on the Standard

Control records (Section 3.6.9). Examples of different types of

output are shown with the sample jobs in Appendices A through E. If

any input or computed value exceeds the number of allowed spaces,

asterisks are printed in the print field.

4.1 OUTPUT CATEGORIES

The TR-20 output can be grouped jnto seven categories for pUrpose of

~scussion: in£ut images, message page, page headings, cross section

~ata plots, ogeration results, summary tables, and output files

~enerated for other SCS programs. Each of these categories is

discussed below.

4.1.1 Input Images (80-80 List)

At the start of each run, the input is listed for all the jobs in

run. This is called the ".a0-80 List" because the entire 80 column

image of each input record is printed exactly as it was entered.

Vst is autprnatj c. No data checks are made.

the

This-
All characters will be printed exactly as they appear on the input

records. In later processing, if illegal characters are discovered in

any numeric data field the job will not run successfully. This means

user comments are not permitted except where specified on the JOB and

TITLE records.

4.1.2 Message Page

The message page is printed at the front of each job. It will contain

information the user should be aware of when using the program. The
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message page will change as needed in the official SCS version. Minor

revisions, modifications, or error corrections will be noted on this

page as they are inserted into the program. The user file number if

entered on the first TITLE record is also given on this page.

4.1.3 Page Headings

Headings are printed at the top of each page except for the 80-80

List. In the upper left corner is printed the current date the

program was executed (XEQ) and the last program revision (REV) date.

The title records are printed in the middle and the current job, pass

and page number printed in the upper right corner.

The job number starts at one and is incremented.Oy one when a new JOB

record is encountered within the same run. If the HOLDOUT option is
. -'--' .--

used the word HOLDOUT will appear under the job number.

The pass number is incremented within a job, starting at one or at the

PASS number entered on the JOB statement. On summary tables the word

SUMMARY appears in place of the pass number.

The page numbering is continuous within a run, starting with one on

the message page of job one.

4.1.4 Operation Results

The LIST operation generates a listing of input data that is current

for the alternate and storm to be processed next. This list represents

the machine interpretation of the input data including all preceding

data modifications. Most data checks have been made. Numeric values

aay vary one or more digits due to the number of significant digits

~isplayed. All program defined rainfall tables are listed each time.

The Executive Control records are not listed. It is recommended that

LIST be used primarily the first time all data are entered and then. .
.. whenever the Standard Control are modjfjed.-

Whenever a new COMPUT statement is encountered, the information associated

with it will be printed. If the FULLPRINT option is on, the information



•

•

will be printed at the top of a new page beneath the page heading. If

a new BASFLO or INCREH precedes the COHPUT, it will allo be printed.

The Record Identification field acco~anies each Executive Control

printed to help identify it.

The Standard Control operations used with a COHPUT can be followed

step by step if the FULLPRINT option on the JOB record is used. The

FULLPRINT option will print the input, give coefficients used in reach

routing and list the computed peaks and volume for each operation.

The hydrograph data, including both ~utflow hydrographs for a DIVERT

operation, can be obtained if the output options are requested. If

the FULLPRINT option is not used, the hydrograph data is printed only

if requested on the Standard Control records. Warning aessages will

be printed regardless of the print option. It is advisable to obtain

FULLPRINT the first trial pass throug~ a watershed and in complex

watershed situations. The reasons for multiple peaks should be analyzed

if they occur. They can be detected only by using FULLPRINT .

4.1.5 Cross-Section Data Plots

Log-log plots of input cross section data are provided to display the

discharge-end area curve used in calculating the coefficient m at each

cross section elevation. The bankfull discharge and end area are

plotted on the axis if the bankfull elevation is given. This elevation

may help determine the significance of any change in slope of the

plotted data. The computed m values are tabulated with the plot. The

actual value of m used in a 'reach routing is interpolated from this m

value table based on the routed outflow, providing m is within the

prescribed limits of the program. The plots are not obtained when the

X and m coefficients are entered in the REACH operation. The plots

are eliminated with the NOPLOlSoption on the JOB statement. If the

ENDPLOT option is used on the JOB statement the cross section data

will be plotted and the job will be terminated without further execution.

This enables the user to examine the plots for reasonableness before

committing the job for processing. It is advisable to obtain the plots

the· first time cross sections are used and the last time as job

documentation.



4.1.6 Summa~y Tables

The sWllDary tables providP. l'omplele documentation and easier comparisons

for checking ilno analyzin~ rt~sults. The SUI111ARY option on the JOB

statement wi II providt> information on each Standard Control operation

except SAYMOV without having to use the SUM output option (Col. 71) on

each operation. Of the 10 possible peaks, only the maximl~ peak

inforJntltion for each opt>ration is inr.:luded ill the Slinunary table's. If

SUMMARY is not used, oldy the operations with the SUN output option

designated ill the Standa~rl Control will be shown in the sununary tables.

Summary Table 1. -- This is a tabulation of the ~eslilts of the Standa~d

Control operations in the order in which t·hey are p~rformed. The

table is subdivided by alternate number and storm number, The rainfall

information associated with each operation is printe'd along with the

runoff volumt>, maximum peak Jisl.:harge, its time' ot occurrence ilnd the

walpr surface elevation if applicable, The aCl'llmulated dr:lillagp ,lfca

and th(' p(';lk r;ltl' ill ("Sill ;In' :tlsu l'omplltc>d aud displayt-d, P.I~1' ,\-IL

is an C'xo1mpl(' lit SlIlmllary T;lbll' I. All ollf'r,llillllS ((,xl'I'pL Si\\.'~!l)\-') Illr

all cro!'s Sf'l'L ions, strllctun's, storms and :1llc'rllalc's \"i J I bf' displolVed

if requestt>d hy the SUM or SUMMARY option.

Summary Table 2. -- This is a tahulation of the readl rOllling rt'SlILts

and parameters used in tht' routing, The major diffl'rell('t' betweell this

tab le and Swnma ry Tah] e 1 is tha t the peak d ischa rges and time. ;J rt~

based on the maximum hydrograph coordinate at i.I multipl£' of the main

time increment rather than the interpolaled Jlf"ak ust'd ill the lIorm.Jl

output. All reach routings are tabulated in lht' order lht,y arc' performed,

subdivided by .l1lt>rnatt' lIumber a/ld storm numbt'r, Thi.s lahle is .J [\-·.JVS

printed if reJch routing ....as pe~tormeJ. Sinn> tilt' ~l()difipd Att-Kill

reach routing is new to this program, the USt'r should hc'conlt.' familiar

with .the routing pilramrl~rs. The parameters are llisrussed in Appendil'es

G and H. The results of the rouling also include the eitects of

adding an intervening Jrainage area hydrograph, computed by the RUNOfF

operation, directly to tht' routed outflow hydrograph, l'ht'maximum

coordinate of the ADDHYD operation is tabulated under tht· Outflow +

Interv. Area column as the:' peak and time coordinatt', ft there is flO

intervening area, these columns will be zt'ro,

.~ .
. " .

•

.. (
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C.,
Th~ Au-Kin cot"ffi c-it"nt, )1:, should hr less than 1.0 (preferably less

than 2/3) to b~ c-onsisl~nt with r~ach l~ngth guid~Jin~s in Appendix

H. If the c-oefficient is Rreater than 2/3 the user can r~duce the

aain tim~ incr~menl or increasp the rcaC'h length to be consistent with

the guidelines.

An asterisk after the computed volum~ of the inflow hydrograph indicates

the hydrograph was truncated at some discharge above baseflow. A

significant truncation may affect the routing results and cause loss

of runoff volume and the job should be rerun with adjustments to

subarea size and the main time increment to kt"ep within the 300 point

limit if possible. Page A-l)2 is 'an example of Summary Table 2. Each

REACH operation is displayed regardless of the summary options specified.

Summary Table 3. -- This table is a listing of the maximum peak discharge

ordered by cross section or structur~ 10 number, by alternate number

and by storm number. Th~ peak discharges are sorted by 10 number with

structures listed before cross sections. If more than one Standard

Control operation is id~ntifierl with thE" same ID number, only the ,Peak

discharges from the last on~ in the Standard Control s~quence will be

'used in Table 3.

The format displayed is similar to the file generated when the ECON

output option is ~ntered on the JOB statement. Summary Table 3 is

obtain~d along with Summary Table I whenever the SUMMARY or individual

SUM output options are specified as described under th~ first paragraph

of Section 4.l.~ Page A-l,zis an example of Summary Table 3.

Summary Table 4. -- This is a tabulation of the intermediate peaks

data in a format similar to Summary Table 3. All intermediate peak

locations ent~red on the P~AKS records are listed in the sequence they

are entered and peaks are ordereJ by alternate number and by storm

numher. Pa~(> E-62 is an example of Summary Table 4.

4-:>
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4.1.7 Output Files Generated

Machine readable files for input into other SCS programs can be generated

for certain selected information computed in a TR-20 job: The files

can be written to any storage media available on the computer system

(i.e., disk, magnetic tape or punch cards). The media for each file

is specified with the operating system control language. Table 3-~~

contains the file names and general contents for such files.

The following describes the types of files that can be saved for

future use:

Discharge Hydrographs. -- These are generated in the format of th~
. 5

Read Discharge-Hydrograph Table (Section 3.7.6). For each job, each

hydrograph generated is numbered consecutively starting ~itb one. The

bydrographs might be processed and plotted by a graphics program,

re-entered into another segment of TR-20 or inserted into the DAHS2

computer program for furt.her process ing. To obtain this file, the

FILE output option (col. 69) on the Standard Control operation must be

let to 1. See page B-lj for an example of a discharg~ hydrogra~h
file.

Holdout Hydrograph. -- These are similar to discharge hydrographs

except the discharges are the difference between the inflow and outflow

hydrographs at the structure sites. The holdout hydrographs have

. positive values when inflow exceeds outflow and negative values when
~

outflow exceeds inflow.
~..,..
6 To obtain the downstream effects of a structure, the holdout hydrograph•
~
~ for a storm should be routed downstream and subtracted from the storm
o
~. hydrograph for the total watershed with null structures above each
\)

2 point of interest. The TR-20 Modified Atl-Kin program can produce the
'- -holdout hydrographs at the sites and the hydrographs for the entire

watershed with separate JOB statements and Standard Control for each.

However, the user may have to perform the reach routing for the holdout

hydrographs. The Modified Att-Kin method is not applicable to multiple

routings through the same reach where the individual hydrographs are

added together to produce the total flood hydrograph. The program

•

•
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will ~lso not perform the subtraction from the total hydrograph at
. t .•

selected downstre~ points. See Section 3.3.p for specific requirements

for holdout hydrographs. To obt~in holdout hydrographs the HOLDOUT

option must be on the JOB st~tement and the FILE output option (col.

69) on the St~nd~rd Control operation must be set to 1.

ECON2/URBI Flow-Freq. Data. -- These are generated from Summary Table
D" Cl(+"~M*.f

3 and Summary Table 4 peak discharge data. The storms are sor~edAand

ordered by ~gnitude of the peak V;'tAi.1l ,"Sea alte51l-te, so that the

largest peak val~ is generated first regardless of the storm number

and the lowest peak value is generated las~. This means s~orms 'Jithin

an alternate do not have to follow a set order of computation.

The d~t~ file is generated in the Flow-Freq format required as input

to the Project Formulation - Economics (ECON2) and the Urban Floodwater

Drainage Economic Evaluation (URB1) computer programs. The ECON

option on the JOB statement (col. 21-24) and either the SUMMARY option

(col. 51-57) on the JOB st~tement or the SUM output option (col. 71)

on the St~ndard Control operation ,must be used to s~ve the desired

information for Summary Table 3. See p~ge E-63 for an example of an

ECON peak discharge file.

4.2 INTERPRETATION OF OUTPUT DATA

Printouts of output data for Sample Jobs 1 through 5 are in Appendices

A through E. Output data should be checked for consistency, error or

warning messages and reasonable results. The following table (Table

4.1) is an alternate format to the summary tables for the user to

summarize output data if it is desired to look at the results in some

logical sequence on the main stream or a tributary. This example,

based on comparison of peak flow and alternates by storm from Sample

Job 5, is only one method that the many factors such as peak time,

peak discharge (csm) and runoff volume can be tabulated. Only the

structure sites and ADDHYD operations on the main stream were selected

for comparison in the example.
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•• Table 4.1

Alternatives Campa r.ed - Sample Job 5 - Main Stem Peak Discharge (cfs)

Alternatives 1/

ID I DA 1 2 3 4

(sq. IIi)

Storm #1 (5.2" Rainfall =_ yr. Frequency)

Structure 01 1.20 2095 923 923 2105
Addhyd 001 1.66 1681 1071 1067 1689
Reach 002 1.66 1397 980 976 1405

Structure (Lat. ) 02~1 . 0.44 817 246
Structure (Lat. ) 03 0.75 36 523

Addhyd 004 2.41 1587 1195 987 1675
Reach 005 2.41 928 801 599 948

etc.

Storm il2 (2.6" Rainfall =_ yr . Frequency)

• Structure 01 1.20 528 153 153 534
Addhyd 001 1. 66 360 190 187 362
Reach 002 1.66 305 175 173 307

Structure (Lat. ) 02 0.44 232 99
Structure (Lat. ) 03 0.75 13 144

Addhyd 004 2.41 395 247 176 398
Reach 005 2.41 244 193 144 251

etc.

1/ Alternative 1 No sites
" 2 Sites 1 and 2 in place
" 3 Sites 1 and 3 in place (Site 3 is downstream from

Site 2)
" 4 No sites

~/Ldt. is abbreviation for lateral

Note: Baseflow varies between alternates.

-. .
\-,.
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.';. 4. :1 CAL I BRAT ION OF THE I'IODEL

~~libr~tion of the r-~sulL~nt TR:~Q ~YQrQlQi~C ~~q~l w~t~ ~ stream gage

~n or downstream of ~~e ~i\lef~p~~ ~~n be ~c~g~pt~~~ed in s~veral ways.

One method is to compare the fr~qu.~ncy Q~~~~~fie rela~ionship developed

by TR~20 with the relationship developed f~om statistical analysis of

~he stream gage dat3. Another method ~s to run data from actual

storms through the model ~nd compare the peaks, volumes and hydrograph

shapes with stream gage data and high wa~er m~rk~. Sti~l another

method is to combine the two methods above. The ext~nt of calibration

depends on the purpose the ~yqrol08ic model ~erves. If no stream gage

da~a is available for calibrat~on, the mode~ sho~ld be verified with

~isto~ic~l f~ood info~atian such as rainfall data, highwater marks

and past flood h~story. Appl~c.ab~e stre~m 8~8~ information from

regional studies should also be used for comp~ri~ons.

4.4 ERROR DETECTION

Errors in the input data are the most serious problem especlally for

an inexperienced user. This ~ection is inc~4~ed to assist the user in

finding and solving error problems.

4:~. 1 TR-20 Output Error Messages

The followi~g expl~~~tion qf e~ror m~~sages ~ritte~ by the .TR-20

program sho~ld help to determine the cause of a particular problem.

Those messages deem~d self explanatory are not included here. This,. , . , . . - . . . ~ . . ' ..

list is alphabetized to help the user find a specific message.

BASEFLOW, HYD BASETlHE EXCEEDS 300 PTS ~~ BASEFLOW NOT ADDED, CALLING EXIT.. ..

HYD BASETlHE =XXX

The base time entered in Dat...l field 1J3 of th~ 7 BASFLO 5 .Hatement

divided by the m3in tim~ i.ncrement (Data Field r}l of the 7 INCREl1

6 statement) exceeds 300. The base flow hydrograph is truncated

at the JOOth point. Summary tables are printed to this point and

data is scanned for the next JOB statement.



CROSS SECTION NUMBER XXX EXCEEDS LIMIT OF 200. CALLING EXIT.

There is a limit of 200 cross sections and the greatest cross

section number cannot be greater than 200. Processing ceases

without further action.

4-9

***ERROR - FOLLOWING RECORD IS INCORRECT OR OUT OF PLACE.

»>Record Image is written here.

UNRECOVERABLE ERROR. CALLING EXIT

«<

For example, tabular data with no header statement will produce

this error. Summary tables are printed to this point and data is

scanned for another JOB statement.

The next error message to be discussed here consists of the following

lines:

ERROR IN MAIN PROGRAM AT STATEMENT NUMBER XXX. SEE USER MANUAL FOR

INTERPRETATION

CURRENT EXECUTIVE CONTROL RECORD FOLLOWS:

»>Record image is written here.

LAST RECORD READ IS:

»>Record image is written here.

UNRECOVERABLE ERROR. CALLING EXIT.

«<

«<

•

Calculations stop at this point and results are printed in the summary

tables. The type of error is indicated by statement number XXX of the

main program as shown above. Following is a discussion of the errors

signified by each number:

220 - A Standard Control statement (data code 6) was found mixed

with Executive Control statements (data code 7) or a Data Code

(col. 2) was found to be negative .
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320 - An Operation Code on an Executive Control statement is

negative.

360 - A READHD 8 or a READHD 9 statement occurs out of the proper

sequence in the input data.

410 - The cross section/structure on the INSERT record was not

found in the Standard Control list. It may have read past

the insert location from a previous ALTER or DELETE.

440 - In attempting to find the last cross section/structure in a

series in an INSERT operation, the ENDATA record was encountered.

An insert cannot be made after the last Standard Control

record.

500 - Same as 410, except it occurred during an ALTER or DELETE

operation.

600 - A COl1PUT statement has a negative "From" cross section

number.

620 - (1) an ENDCMP 1 statement was left out, or (2) the "From"

cross section on an Executive Control statement was not

found in the Standard Control file, or (3) the starting

cross section on the new COMPUT statement is the same as the

ending cross section on the previous COMPUT statement within

a pass.

640 - Both the "To" cross section and the "To" structure fields

were blank or zero on an Executive Control statement.

670 - The "From" cross section number on a COMPUT statement is

negative number.

690 - The "From" structure on an Executive Control statement was

not found in the Standard Control file.



L 730 - Both th~ cross s~ction and structure numbers

blank on a Standard Control statement. .

were zero or

4-11

***TABULAR DATA ERROR

CODE NOT EQUAL TO 8.

1) TOO MANY PO1NTS; 2) NO F.NDTBL: :3) DATA

.RECORD CAUSING ERROR FOLLOWS.

»>Record image is written here. «<

Either a 9 ENOTBL statement is omitted, no data statements were

included or more than the maximum number of data statements were

read. Summary tables are printed to this point and data is

scanned for another JOB statement.

IPEAKS - UNEXPECTED RECORD FOUND (I GNORED) .

»>Record Image is written here. «<

Program is looking for a PEAK or ENDJOB record, but th~ above

record was read and ignored.

HAIM - UNEXPECTED RECORD FOUND (IGNORED).

»>Record image is written her~. «<

Program is looking for a JOB or PEAK record, but the above record

was read and ignored.

RAINTABLE NUMBER XX· HAS NOT BEEN LOADED. JOB CANCELLED AND SUMMARY

PRINTED TO THIS POINT.

UNRECOVERABLE ERROR. CALLING EXIT

The raintable number specified on the COMPUT st~tement was not

loaded. Summary tables are printed to this point and data is

scanned for another JOB statement.

~~~RATING TABLE FOR INFLOW XSECTION/STRUCTURE XXX/YY OR OUTFLOW

XSECTION XXX HAS ONE POINT OR LESS -- ERROR~~n~
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OllC of lht> two r:JliJl,l( l:lhlt>s' ~I)('('died 1n pnKl'dur(' ~ of tilt" DIVI-:RT

subrouLint' h<ls only ont' point or has not been enLert"o. Inflow

hydrogr... ph l ransfern'd to outflow sLorag(' 10C"alioll (11.

* ':-'-"*RECORD OUT OF PLACE AT OR FOLLOWING RECORD PRINTED BELOW. CALLING

EXIT. ")>Rt'coru imagf' is wrillf'lI ht"re. «<

A statement with a data cooe (column 2) less than 7 is in the

indicated lahle. ENDATA is misspellf'd or slatement missing data

code. Sununary tables are printed to this point and data is scanned

for next JOB statement.

SUMMARY - TOO MANY COMBINATIONS OF ALTERNATES, STORMS, AND XSECTION/STRUC

TURI::S ONLY THE FIRST XX ALTERNATES ARE INCLUDED FOR THE YY STORMS

AND ZZZ XSECTIONS/STRUCTURE~.

The maxil'IUJn number of peaks that can bf' saved for the sununary tables

is 24,OO(). Too many pt"aks ....ere gf"neratpd. All peaks from combina

tions beyond the limit have been 19f1oreet.

...'-:~': WARNING - MAIN TIME INCREMENT MAY BE TOO LARGE. COMPUTED PEAK

(XXXXXXX.XX) AT XSECTION XXX (OR STRUCTURE XX) EXCEEDS MAX.

ADJACt::NT HYDROGRAPH COORDINATE BY YYio

The calculated peak discharge is more than 5 percent above the

largest adjacent tahular hydrograph valuf'. This message is printed

only for peaks that exceed 25% of the maximum hydrograph ("oordinale.

The hydrograph is automatically printed .... ith this message.

-;'-:'-": W'ARN I NG - 1NFLOW' F:XCEEDI::D MAX. FLOW IN XSECTN TABLE XXX BY YY. Y CFS.

II!flo.... dischurjlW tc'xn't>dt>d lhe maximum flo .... value in cross section

numhC'r XXX. Flo.... and an'a ....ere linearly extrapolated for the reach

roulilljr?, and processing continued.

*':r:'"\fARNING - LACK OF I.OW FLOW' DEFINITION FOR XSECT TABLE )(.XX. MAX. FLOW

LESS THAN TABLE VALUES.

oJ .. ; <0 ~

;.~'. :,:;.;
. . .

•
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e.....

e.

e.,
\.J

The peak discharge tried to be used is less than the first non-zero

point on the rating table. The m value below the second point is

based on the slope below the second and third points. Additional

data points below the peak flow under consideration will provide a

better estimate of m.

***\IARNING - REACH ZZZ INFLOW HYDROGRAPH VOLUME TRUNCATED ABOVE BASEnow

AT XX.X ers, Y. yy ~ OF PEAK.

The inflow hydrograph to the reach routing was truncated at 300

points, which affects the computed volume and the accuracy of

succeeding reach routings. At the point of truncation, the dis

charge minus baseflow was YYY percent of the peak flow.

***WARNING - XSECTION YYY (OR STRUCTURE Y'i) RUNOFF VOLUME TRUNCATED

WHEN ADDING HYDROGRAPHS STORED IN LOCATIONS XX AND XX

Hydrographs with different time increments are added together using

the current main time increment. In the process some volume was lost.

Fortran Diagnostic Messages

When input data do not conform to what are expected by the computer, the

computer may try to make a standard fixup. Depellding upon the seriousness

of the error, the results mayor may not be accurate. For. instance, an

error in the title will have little effect on the results, but an omitted

runoff curve number, time of concentration or reach length will signifi

cantly change the answer. If the fixup is performed, a value of 0 is

usually assumed. The user should carefully examine results that occur

after any diagnostic messages in the output.

Diagnostic messages are produced by the Fortran library for certain

errors occurring during execution of a TR-20 program. Different

computer systems will produce slightly different forms of these

diagnostic messages. The messages have the following form:

4-13
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IHNXXXI IBCOH - Description

where - IHNXXXI is an error code. The first three characters may be

other than IHN, and XXX is a three digit code number;

- IBCOH is the Fortran routine where 'the error occurred.

Those aessages most likely to occur during a TR-20 run are summarized

below:

IHN2071 IBCOH - Program Interrupt - Overflow

This indicates that an exponent overflow occurred and occurs when the

result of a decimal number arithmetic operation is greater than the

largest decimal number that can be represented in the computer

(approximately 7.2 x 1075 on IBM 5370). TR-20 execution continues

with the result of the arithmetic operation set to the largest

number possible on the computer.

IHN2081 IBCOH - Program Interrupt - Underflow

This indicates a similar problem as above, except that it results

in an exponent underflow (on IBH 5370, a number less than

approximately 5.4 x 1079 ). Execution continues with result set

to true zero.

IHN2091 IBeOH - Program Interrupt - Divide Check

This messages indicates an attempt was made to divide by zero.

IHN2151 CONVERT - Illegal Decimal Character X

An invalid character was found during an attempt to read a decimal

field. The record is displayed with the illegal character replaced

with a zero. The x represents the illegal character.

IHN2171 FlOeS - END OF DATA SET ON UNIT xx
An attempt to read past an end-of-file was made in input unit

number XX. This usually means that an ENDJOB statement was omitted

. at the end of the input data.

IHN2181 FlOCS I/O ERROR WRNG. LEN. RECORD

An attempt was made to read a variable length record file that

has no records in it.

17,...

•

)



• 4.4.3 Computer System Messages

The most frequent computer system messa.e occurs when the TR-20 execution

tiJIe exceeds the time allotted by the user. On an IBM S370thIs mes"s-a"ge .----. - -

is

ABEND S322

where - ABEND aeans the job ended (aborted) abnormally

- S322 is a system code meaning that allowable CPU time was

exceeded.

This means that the job was not completed within the time limit prescribed

by the user. There are two causes for this:

1. The user misjudged the time required for the job to execute.

2. The program went into a loop due to some error made in the

input data - usually statements omitted or out of order.

4.4.4 Checking Input <lnd Output

The user .ust always check input for accuracy Ind completeness and

check output for reasonableness. There are a nUlllber of precaut.ions to

be taken and checks to be made by" user to validate the output from

any TR-20 run.

1. Always put a decimal in a real number field such as Data Fields

1, 2, and 3 on the Standard Control statements and in all data fields

in tabular data. This is a very common input error. The user can

make this type of error easier to detect by left justifying data in

decimal fields. Therefore, if the decimai is omitted, the Fortran

format default decimal will cause the nUlllber read to be larger than it

actually is. This will frequently result in asterisks printed in

corresponding numeric fields in the output.

2. The first part of the output is a list of the input data. This

should be CAREFULLY checked for correctness.
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3. All tabular data and all Standard Control data, followed by an

INDATA statement must precede the Executive Control statements. There

are two exceptions to this:

a. The READHD table ~ust follow the ENDATA statement - otherwise,

the program will go .into a loop and ABEND with maximum time.

b. Standard Control statements that follow INSERT, ALTER or

DELETE Executive Control statements.

4. The statement identification field, columns 73-80, should always

be used. This field is printed in various places in the output to help

the user keep track of what is happening and is also printed with many

error messages so the user can locate errors faster.

5. The output should be examined for the occurrence of asterisks

filling a data field. This means that the number intended for that

field was larger than allowed by the Fortran format statement. This

applies to the 80-80 Listing of Input Data as well as the remainder of

the TR-20 output.

6. Check the cross section elevation-discharge-end area tables for

increasing values with successive elevations.

7. Check the structure elevation-discharge-storage tables for the

follOWing:

a. The warning in section 3.7.4 has not been violated.

b. Successive discharge and storage values ... must increase.

j~~

Unexplained multiple peaks or negative discharge values~outflow

hydrograph may be caused by errors in this table.

8. The "Surf. El at T=O" field on the RESVOR statement may contain an

elevation lower than the lowest elevation in the corresponding STRUCT

table, but it must not contain an elevation higher than any value in the

table. It also must not contain an elevation higher than the principal

spillway crest elevation or the pool elevation at the beginning of

routing - otherwise the apparent volume and discharges will be increased.

•

." .'':::..".
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4.5 SAMPLE JOBS

Five sample jobs are shown in the Appendices A through E. Each job

~egins with a sche.ati~ sketch and ends with the TR-20 output listing.

The features demonstrated in each job art' listed in Table 4.2 accordin~

to the first occurrence of a feature. A feature may also occur in

succeeding jobs.

Table 4.2 -- Features Demonstrated in Sample Jobs

4-17

SAMPLE JOB II

1

2

FEATURE DEMONSTRATED}

80-80 List of Input Data

JOB and TITLE Records

FULLPRINT

Dimensionless Rain Table (RAINFL)

(Using program defined table)

Structure Data Table (STRUCT)

Standard Control Operations

RUNOFF

RESVOR (Starting elevation =prin.

spwy. elev.)

REACH (x and m input data)

ENDATA

Output Options

HYD

ELEV

SUM

Executive Control Operations

INCREM

COMPUT

ENDCMP

ENDJOB

Summary Tables }, 2 and 3

JOB Statement

Noprint

SUl1l1ARY
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SAMPLE JOB /I

3

4

5

Standard Control Operations

RESVOR (Starting elevation left blank)

ADDHYD

Output Options

PEAK

VOL

FILE

FEATURE DEMONSTRATED 1

Actual Rain Table

Cross Section Data Table (XSECTN)

Standard Control Operations

SAVMOV

DIVERT (Procedure HI)

REACH (Using Cross Section Data)

Rainfall delayed 2~ hours on ~ of watershed

Plot of discharge vs. Cross Sectional Area

Read-Discharge-Hydrograph (READHD)

Tzero

JOB Statement

NOPLOT

Standard Control Operation

DIVERT (Procedure (12)

Modify Standard Control

INSERT

ALTER

DELETE

Peak Discharge File (ECON Option)

four alternatives with two storms each

Executive Control Operations

LIST

BAS FLO (Constant and triangular)

Intermediate Peaks - PEAKS

Summary Table 4 (For ECON2)

•

...

c
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CPU time on IBM 3033

Sample Job III = 0.49 seconds

Sample Job 112 = 0.66 seconds

Sample Job 113 = 1. 16 seconds

Sample Job !/4 = 0.81 seconds

Sample Job 115 = 7.97 se,:onds

IF" of feature; in subsequent sample jobs.
lrst appearance may appear

/01)
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GLOSSARY

A - cross ~ectional area, usually in square feet

, Acre - a unit of land area; equals 43,560 square feet.

Acre foot - A unit of volume equal to the amount of water that will

cover one acre to a depth of one foot. Equals 43,560 cubic feet.

Alternate - (1) A system of structural or non-structur.al measures

in a watershed; (2) Index or label number associated with the

identification of that system of .easures.

Antecedent moisture condition - The degree of wetness of the soil

in a watershed at the beginning of a storm.

AMC - See antecedent moisture condition

ATT-KIN - The Attenuation - Kinematic Flood Routing Method. See

Appendix G.

6-1

B Baseflow - The sustained or fair-weather discharge which persists

after storm runoff and associated quick return flow have been

depleted. It is usually derived from groundwater discharge or

gradual snow or ice melt over extended periods of time, but need

not be continuous flow. (It can be based on annual or seasonal

periods'depending upon when major floods usually occur.)

C CN - See runoff curve number

cfs - See cubic feet per second

cis-hours - A unit of volume equal to an average flow rate in cis

over one hour of time .. For example, 150 cis flowing for 30

minutes is (150)(.5) =75 cfs hrs. = (75 cis hrs)(3600
sec/hr) =270,000 cu. ft.

/ OJ-
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D

Composite flood hydrograph - The hydrograph resulting when two or

more hydrographs are added. It is computed by summing the

incremental hydrograph ordinates.

Cross section (stream or valley) - The shape of a channel stream

or valley viewed across the axis. In watershed investigations

it is determined by a line approximately perpendicular to the

main path of waterflow along which measurements of distance

and elevation are taken to define the cross-sectional area.

csm - A rate of flow; given as cubic feet per second per square

mile of drainage area (cfs/mi2).

Cubic feet per second - A rate of flow (cfs).

(d
(

~ - The unit bydrograph time increment, in hours. (l) lAlf' Gl~'o.·hC'~ C t

II •
u".+ tHt'SS "Cl...~ll.

Dimensionless hydrograph - Hade to represent many unit hydrographs

by using the time to peak and the peak rates as basic units and

plotting the bydrographs as ratios of these units.

Drainage area - The surface area draining into a stream at a given

point.

H Hydrograph - (1) A graph showing, for a given point on a stream cr

for a given point in any drainage system, the discharge, stage,

velocity or other property of water with respect to time.

(2) Also, the tabular data from which the graph can be plotted.

Hydrogiaph storage location - A location within the computer used

for storing a hydrograph. There are seven of these locations in

which the user may place hydrographs according to the storage

location numbers, 1 through 7.

/63
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J Joh - Th~ t'xcnllion ut' TR-20 from inilial izaLioll al lhl'- Ill'Kinllin~

throll~h (" Io~i' (lut at thl' f"ud; liMy i IIC Iud" allY lIulIIllC'r III J1;ISSI'~;

throu~h th~ rro~ram.

6-3

K k - cUf"fficif"lIl in th~ dischar~r valley storagp rrlation, Q = kS
m

,

thal is appliC';Jhle for lhE" veliley Lhrou~h ;) C'h;)lIneJ reach.

L Line - The collf"ction of horizontC1I' spaces across ;1Il inpuL data

sheet incLuding any data th;lt may havl' heen t'ntf'red in those

spaces: a line becomf's a record whl'n i IIplit to the computer.

M m - (1) ExponE"nt in the discharge val lpy stora~e relation, Q = kS
ffi

,

that is applicabl~ for the valley thr~ugh a channel reach.

(2) Exponent in the disch~rge cross sectional elrC3 rel.1tion,

Q = xA
m, that is applicahle for lht" vaJlI'Y thru a <:hanlld reach.

NEH-4 - SCS Neltional EnRineerinR Handbook. Sel'tioll 4, Hydn)logy.

See Refprenct's.
&if;,.; N

Null Slructllrt' A lIoll-functional Ill' dlllllmy slructul"p th;lt is us~J

to indicate a pol~ntial strllctllre' location lor llSe- in othf'r

alternatives.

Q toQ - Incremental runoff volumE', ill watl'rshf'd illcltes,

Q - (1) Total runoff volume, ill w.JU·rstll'd inchl·s.

in cfs.

q - Disch<Jrge, ill <:fs.

R Rainfall (depLh) - The av('r;I~(, dl·plll. ill IlIl'Ill'S. ot r;lilll,,1i1

ocnlrrin~ oVt'r a walerstll'd or suhwaLl·rshl·d.

Reach - A length of stn';IR1 or valley. sl'II'l'lt~d fill' ~l'l\t:'r;dly

('onstant hydrologic or hydraulic ch,'lracll'ristil'S fllr IISI' ill <I

study. See slream r~ach.

Record - A singl~ lin~ of dala for l"lIRlI't1tt'r prlll'f'SSillg,

%
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Reservoir - A pond, lake, tank, basin or other space. eilher

natural in its origin or created in whole or in part by the

building of en~ineering structures. which is used for storage,

regulation and control of water.

Run - A computer processing term; the placing of a program into

memory and execution of that program. In TR-20 one or more jobs

can be processed within a run.

Runoff curve number - A dimensionless number of 100 or less that

relates runoff to the soil-cover complex of the watershed.

Higher numbers mean greater runoff.

S S - A measure of volume expressed in acre-feet or watershed inches;

valley storage within a channel reach for a selected discharge;

Statement - A record consisting of a control word such as JOB,

COMPUT or DELETE together with the other data corresponding to

thal control word.

Storm - (1) A meteorological disturbance accompanied by such

phenomena as raii. snow. hail, thunder and lightning, and wind,

although wind storms may be described in accordance with the

material such as dust and sand which is carried in suspension

in the air. (2) A meteorological disturbance which is either

unusual or of great magnitude, rate or intensity.

Stream reach - A length of stream channel or valley selected for

use in hydraulic or other computations.

Subarea - See subwatershed.

Subwatershed - A watershed that is part of larger watershed. It is

analyzed separately when necessary in order to improve computa

tional accuracy for results on a whole watershed basis, or to get

results for that area only.

/ " .-
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"'Ie T"'h tl't~w" ..."WJ s·4...ftI 1."4 ,..,.,,~cl •
T - See time of concentration.C .

Time of concentration - the time, in hours it takes water from the

hydraulically most distant point to~reach a watershed outlet.

T
c

varies with discharge but is often used as constant.

TR-20 - (1) Technical Release number 20, a publication in the SCS

technical release series, which is the user manual for the

computer program of the same name; (2) the computer program

described in the user manual.

Travel time - The average time for water to flow through a reach or

other stream or valley length that is less than the total length.

A travel time can be part of a T but is never the whole T .c c

Unit hydrograph - A discharge bydrograph coming from one in~h of

direct runoff distributed uniformly over the watershed, with

tbe direct runoff generated at a uniform rate during the unit

storm duration. A watershed may have I-hour, 2-hour, etc. unit

hydrographs.

W Watershed - See drainage area'

Watershed inch - A unit of volume equal to one inch of water ov(~r

the watershed. Watershed inches are usually abbreviated as

inches. For example, one-half inch of runoff from a 600 aen:

watershed will be a volume of 0.5 inches or (0.5)(600)

(1/12) =25 acre-feet.

x x - coefficient in the discharge cross sectional area relation,

Q=xA
m

, that is applicable for the valley reach.

XSECTN - See cross section.

/ () (p



-tr:•. CONVERSIONS

--..;THE=~SE:;;.....;UN=I~TS=-:~ ....;HU~.;;;;L;,.;.T.;;.;IP;..;;L;;;.;;I;,.;;;;E.;;..D....;B;;...Y_: G;;;.;;I~VE_=.=...;..S: _

7-1

e
c

cis days
cis days

cfs days p~r square mil~

cis bours
cfs hours per square mile
cis
cfs
cfs
cis
csm
csm

inches per hour
inches per hour
inches depth
inches depth on 1 sq. mi
AF (acre feet)
AF
AF
AF
AF per day
AF per square mile
U. S. gallons per minute
million U. S. gallons per day
feet per second
cubic feet
imperial gallons

inches
inches
feet
acres
acres
gallons (U. S.)
pounds
cubic metres
acre-feet
cubic feet
square feet
square miles
cfs-hours
csm

*Exact conversion

1.983
0.03719

0.03719
0.08264
0.001550
].983

724.0
448.8

0.6463
0.03719

13.57

645.3
1.008

53.33
53.33
0.5042

12.10
0.01875
0.3258
0.5042
0.01875
0.002228
1.547
0.6818
1.481
1.200

*0.0254
*25.4

*0.3048
0.40469

4046.9
3.7854
0.45359

*1000.0
1233.5

0.028317
0.09290
2.590

101. 94
0.010933

AF (acre het)
inches depth on 1 square

mile .
inch~s depth
AF
inches depth
AF per day
AF per y~ar (365 days)
U. S. gallons per minute
million U. S. gallons/day
inches depth per day
inches depth per year

(365 days)
csm
cfs per acre
Ar' p~r square mile
AF
cfs days
cis hours
inches depth on 1 sq. mile
million U. S. gallons
c fs
inches depth
cis
cfs
miles per hour
U. S. gallons
U. S. gallons

metres
mi llimet re-s
metres
hectares
square metres
Ii tres
kilograms
litres
cubic m~tres

cubic metres
square metres
square kilometres
cubic metres
cubic metres/second/sq.

kilometre

/ () 1
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SCHEMATIC DRAWING OF SAMPLE WATERSHED

Sampl e Job No. I

LEGENO

(

..Jf.~·.
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m•

t
Structure Number I

CrolS Secllon Number I

(af down, t rlam end of reacll 1
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SCS-ENG. -264 DRAFT
REV. May 1982

e

TR - 20

JOB a TITLE

.e

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Watershed ~AM"'-E JOB I JEZ 5/24/82. I 4

J~ Record Crequi red)

Colu.n. 1-3 Je8

ColUllIn. ~-9

Colu.n.11-U

Colu..... 21-24

Col_. )1-39

Col_ 41-48

Col~n. 5l-~7

TR-20

HOLDOUT
U.e only if a holdout hydrograph i. de.ired.

!!COM

Use only if peak discharge output for ECON2/URBl i. desired. Locations for thia output .u.t
be .elected for inclusion in S~ry Table. 1 and J also. Such desiqnatiou can be ~de uaing
a_ary option eJlplained below leol\Bl'l. 51-57) or on Standard Control IcolWIUI 71).

FULLPRINT
Use only if ruLLPRINT option is desired.

,/lSS-Xllll

Use only if P/ISS nUMber, XXX, is greater than 1. XllX is an intQger, right ju.tified.

SU!'l"ARY
Use only if S-ary Table. 1 and 3 ara to include all standard Control operation. (meept SAVK>V).

Colu.n.6l-67 WOI'LO'I'S
Use if no eroa••eetion rating plots are desired.

EHOrtA)'l'
Use if only cross section rati"9 plot. are de~ired with no routing••

Columns 73-80 Optional user inforM~tion, print~ at top of input listinq.

TITLE R~ord. (one requirpd, lecond il optional)

Cohnns 1-5 TITLE

ColUlllna 7-9 XlIX (first TITLE record only) •
lin optional user file number, XllX, i. an integer, right justified.

Cohnn. ll-1lO Both titlo. _y be any eharactera deBired.

).
•\P
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RECORD
IDENT.

SHEET 2

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

DATA FIELD NO. 3 ,)t;f)g;im;i::;H;~i;';;::lDATA FIELD NO.2

TR - 20
5TRU CTU RE DATA

STRUCTURE No._.:.-/__

JEZ. Dot, 5/24/82.Hydrologlsl

:::'Y':Y'::;~:·';::'::I~),>~,:,:';,:.::::,r:,:',>:,::.:!,::,
:·:.::;,::;X,-:·;·;;,::'· ';'.::::: "·::':;'~':'::":;':'::::>";:';I DATA FIELD NO I
:·:~~:f\{~~~::·~:~t:}:: ~.:~:~~':.' ~~~:~·!?~;//·r~\·~::.\· .

DATAl TABLE
CODE NAME

Wot.r.h.d SAMPLE .JoB'

SCS. ENG•• 2., DRAFT
REV. May 1982

STRUCTURE IO.IMPORTANT: Line out unused lines. Doto fields require declmol points. I I
I I I (01-99) I I
[BJs,T,R,u,C~{:/:'::':-:~~::/:/:l~!:h~:t:,~f:E/:};~;:;)?t),:(}\::,::;::+,:\:::,::~\;:):~(;/:\~~;((;\;)!:::\;{/{:::~(n:;:{}:(;:.:~:~:{Y;ii:~(\6'~~:::.~(;(:;F}i~(;-Nn~:,\:~:f;>::.W:t/)!:/;';X;)J , ! I , ! 1Jt00l

NOTE: Maximum of 20 data records allowed.

ElevatIon, Ft.
52./.5'

Dischor98, CFS
0.0

StorOC)e, Acr., Ft.
/7.0 ./.~~:::;:.\?:.?::..{.::/:~<:~~gj t::i::{·~/·;:::::·:;:~\··~ I 5,0

52./. fD
52./.8
s'Z. 2. .0
5%2.2.

3.0
IS.

33.
54-.

/8.0
z. 0.2.
2. 2.. 5
1.5".0

·.:~;X'/~'i~{:~:{:: ~.:~:..::::~ ;·~:·.:.:/~/:::)i ~ ::.:::}:~:

~ ;:~>~..:~/.~~}...t:.::..:.~/.~~(:::~.f;:.:~\:~:/~:~?~~.\\
;' :;.~j•.::J/::'~ ::~~.: ;':':" ~::::.\i(/f.~·~:T{:,~::~~~:?/
·': :". ~:."::'i)~/'.::'.:~: ~:i(\~~~:::~~} j.~\:~~j~ ~:.:~::: ~ ~.\:I

! I

I

.60

.7lJ

40,

,9.0

:: ..... :....: .. :' .:.:::,:;: ..:,,::::~~;.:.:.::.:~ .,.
522..4-
52.'.2.
5t.~.4

1Cf •

Cf46.
1009.

2. 8.0
70.
15.

::: \i\\V:~~L~ \:):;~~.r:~{: ?:\.}f:l~\..:/:. ~

·'.: :.~,~ ~t ."~'.:.:\~(:~'.:: :':.::';~'::':~::~~ ~~~~: ~':,~ i:~ ~:,~.'~:,:: ~

'. ::~... ~'~:':.~\~:;:/~ .:;.;...\:~.. ~'~:~ ...;. ~"::: '::{}.~.::::}~'"

• I

I

1.0,0

/J.O

1.'1..0

I I ,1~,O51. ".f.
5z.. 7. 2.

/07' •

/2.fD5.
80.
95.

"

I':';:.{~) ~·~·~~,:~:.~i·~~·i ~.~:.{'::';~2/.~:~.\~ ~ :'.:':/:\:. • I 14.0

:;J,\\}i+(;~fT{Xd<~::·:::-::!.ig?T~;'~f~'~::}f.

~n~I·~~if.!!,~l!i,:,})'!!:~;';j;:&.~::fi5
, ~,;-.~.---;.';;-.---.

::-:i;·::.:·; .:--::.:.~ .... ;·.·:o:.;;~:/;;·::.:

I

I , •

'.: ...
., '.S··; .....; ".---:"-':~'~... ';,'... :;;.

S·'· _>·:·::·'.;·<·;:'·\:::·:·:~:::~::;:.\!.r·::(}/~:FI •• I

.' ~~: ~'::: ..~:(.:.~;.>~ (~:·:;):~·\{;·.~~L~\·:i;;.~:'~~::'

'.:." ·t:r·: ":'.:. >\.:.:=::.; ~<\~;~;:~~~)::

.:..:: ....

'. ::-":,:,.:,,,

----'. '::~;':\~~:::.: ..:-::>:':'::-':':

",:,1;''':,:.:",'' '.:':",

',." ,', ,I,::,::~'-:',l,' ,',','''

::j91':]E.N,D.T.B.LW;J;:,>?Ui~~~~1t~i~:;{:EGSXiYEi!(>\~~.~F~£(::I~;:'.~~~d.'~~~!'.bt~h.~'.i~'~,i:·/~~~N:·~}:,:~:~q:::~!~~i~,;::~,~~2L?/?f.V?~~~\~\D;?0,2?::{W+?{L,
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SCS· ENG. - 273 DRAFT
REV. May 1982

TR - 20
STANDARD CONTROL FOR WATERSHED

'I I \I I . I
U. S. DE .RhotENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

Hydrol09 i ll
..JEZ. .. 001. S-12-4-/82.

SI·60

.OF 4-

,

DATA
I OUTPUT OPTIONS I

RECORD

CODE
DATA FIELD '* I DATA FIE LD :# 2 DATA fiELD :# :3

<ILl I~u" I
IDENT.

EX AMPLES

00 NOT

ENTER

rn~t .
.1

Ra~. . I

.'.:. .'. ~Il""

'1 ----';1 I

~

~

~i: l--

.H.:l-

.~::::

&-:-

.:: ..:.:.:::....:

---

Tc ' HRS.

I OPTIONAL I
EXPONEtH ItA I

.......::.

-----

I OPTIONAL I
END AR[ A COUF I X I

RUNOFF CURVE NO.

~

I I I I I I I
I I I I I I I

I I I I I
I I I I I

LENGTH, FT.

ARE A, SQ. MI.

IMPORTANT: 0010 Fields No. 1,2, and :3 require decimal points.

:: :.:. .' '.. :: . :.:. ~.:.:.,. t .. ': :. . ~: :. ~ . '. ... ..

SURf EL. AT T'O, FT.

::>::";<:'::'.' .;~~~r ;;:':.:.:.:'.:.:::. -- c'.' -c -.~:·.t~~i.:r.;~: .~ .
DUll DISCHARGE,CFS OUT I, Decimol-I.D.A. OUT2,I.D. .0·'0;:0:·0 O·

..........:::/.::..\;".: This recOld is to be used only at end of all standard conlrol records.

r=---======
.c======----=

6

':',

·::·.HI I I II
l-
:........

I 1 I I I
I I I I I
IN'1.1 iv,li', I I I I
IIh". 1••"'1 I I I

, .

(. ': .:' 7
~ .

41 .... 0: 5 5JO wi Z
.... 6 t.DDHYD4· 7

<I 0 Z ...........L-.t-..L-f
)( OW 6 S.t. VP.141V . 5 :': . ~
.AJ . t-L-.L-.t--L.t

\ .. ~ .. ~~I~~~:":~:'···· ~.... • II •. '"

""'""'-
~

loOT(, Thl. , ~ ., , !' Il. " ".".



DATA
DATA FIELD :It I DATA FIELD :It 2

CODE
OPERATION DATA FIELD

TR - 20

EXECUTIVE CONTROL FOR

U. S DE PA RTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

~
I

6'4-4SHEET001. S /Z.4/8t

WATERSHED

..JEZHydrol09' "
JOB /Woler,t.• d SAMPLE

SCS·ENG· 214 DRAFT
REV. MdY 1982

. - ::l F LG :,"

.- gEM -.'.:;. .

FROM

(

. 1 LI,S Tr··:·~:.:-::i-"·. H,s .eCQ~4·,~ us-~d i~;-ilr,nloui of 10bui~; dolo and slondord contrOI.'I'I. IhOI Or' cUff."II, .ffecl •••

1 BA

7. I;.,\."
• I •

Jv

: RI(~hl jusll',lheu 'Ield, : IMPORTANT; Doto Fields No 1,2.ond 3 reQuire decimal points.

'7 IIJCft.E~ ~ 0./ . I-L- l-L I .. t.OlJ
f- .1-- .' .

!.. ~.o,H.PU,T J 10.1 00,' 5.2- 1.0 l. l. . 0 ,
~ I--~~~~

'E!/,D.CIV I
...J-L.. .. L -.LL _L --..1- _L _' , ' I IZ~l!.- -- --

l- IE.MDJ ,iUl l ~.~. ....LL ....L 1- >.-1- ~
• I 23.(--_..

I I--

, I. I I • , I I ,
. c-1--

..
r-L I- .-

I '- I - :~ ~ I
~:.' .

I '. - I- '. - .. ' I I- .:",
.. J ' .

\'....... Il\ •
...

\:>:
r.l\
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••••••••••••••••••80-80 LIST OF INPUT OATA FOR TR-20 HYOROLOGy··················

JQ8 TR20 FUlLPRINT oonooOlO
TITLE 001 SAMrL[ JOB i U:>.Nli Ll'Hk I y PI. II SIORH fROH STR I TO )(SECT 1 00000020
TI HE INCLUOES GIVrN R[ACII cour's. rULLPRINT/ALl OUTPUT OPTIONS ON 000000]0

3 STRUCT 01 0000001,0
8 521.5 0.0 17 .0 00000050
8 521. 6 3.0 18.0 000(1)060
8 521.8 15. 20.2 00000070
8 ~22.0 3]. 22.5 00000080
8 522.2 ~'1. 25.0 oonoo090
8 522.4 79. 28.0 0000U100
8 526.2 948. Ill. 0110001 10
8 526.4 1009. 75. 00000120
8 526.6 1071. 811. nonoo I]()
8 '>2' . ? 1265. 9~. llllnoo ,.,0
9 ENOTOl 00011(115(1
6 RUNOFf 1 01 6 1.20 75. U.33 I I I I 'lIlO00 160
6 RESVOR 2 01 6 7 52 I .5 1 I 1 I 1 1I00110170
6 REACH 3 no. 7 ~ 5·,no. 0.4. . I. 3l I 1 I I 11(11111) I80

[ NOATA 111l1l1l1ll90
INCR £11 6 n. 1 110000200
Cor"PUT 7 fl1 001 5.2 1.0 2 2 01 01 01111110210
r NIJr.t"P 1 011111111220

....... ENOJ08 2 OCIIHl02 ]0
......
~ •••• •••• ·······················[NO or 80-80 LiST································

)..
I

-1



TR20 ~[Q OS/25/82
R[V OS/211/82

SAHrLE JOB 1 USING 2 1111R TYP[ II STOR.., FROH S1R 1 TO ~S£CT 1 00000020
INCtUO£S GIV£N R[ACII corrr's •. IUllPRINT/ALL OUTPUT OPTIC'IS ON 00000030

JOB 1 PASS
PAG£

F II [ NO.

COMPUTER PROGRAM FOR PROJECT FORMULATION - HYDROLOGY USER NOHS

~,
m

.......
~

"\

Tllf USERS MANUAL FOR TIllS PROGRAM IS TH[ HAY 1982 ORAf T or TR-20. CHANG[S rROM THl 2/'11/1" V£RSION INCLUO£:

RrACH ROUTING - TIll: HOD IF 1[0 All-I<lN ROUTING PRocrDURr REPLACES TIt[ CONVEX H£TIIOD. INPUT DATA PR[PARED rOR
P'UVIOtlS rROGRAM VERSIONS USING CONVEX ROUTING COUFICI[NTS WILL NOT RUN ON TIllS VfRSION.

TlI[ PR£f[RR£O TYPE OF DATA ENTRY IS CROSS s[cr ION OATA REPRESFNrATlV[ OF A REACII. IT IS R[COMM[ND[D THAT
TII[ OPTIONAl CROSS SECTION OlSCHARGf-AR[A PLors B[ OBTAIN[O WH[N[VER NEW CROSS SECTION DATA IS [NT[R[D.
TlI[ PLors SIIOIIl.O 6E CllrCI<£O 'OR R£ASONA6UN[SS ANO AO[QUACY OF INPUT DATA FOR Tlf[ COMPUTAT ION OF "M"
VAIUFS IISLO IN TIlE ROUrlNG PROC[DURL

GUIOELIN[S FOR O[T[RMINING OR ANALYZING REACIt LENGTHS AND CO[FFICI[NTS IX.M) AR[ AVAILABLE IN THE USERS
IMNIIJ\I. SU"lI~ARY TAnu 2 OISPLAYS R[ACH ROUTING R[SULTS ANO ROUTING rARA..IEHRS FOR COMPARISON AND CIIECIUNG.

IlYOROGRAPII GrN[RATlON - TIlE PROCEDURE TO CAlCUlAH "I[ INHRNAL TlM[ INCR[MENT AND PEAK TIME OF TItE' UNH
1I'10ROGRAPIt IlAVr 6[[N IMPROV[O. P[AK OISCItARG[S AND rIM[S MAY OIHER FROM TH[ PREVIOUS V[RSION. OUTPUT
IIYOROGRAPHS AR[ STII.L INHRPOI.AHO. PRINTEO. AND ROUHO AT TlI[ USER S[LECHD ..,AIN TIM[ INCR[M(NT.

INlrR'~rOlAH PFAKS - METIIOD ADD[O TO PROVIO[ DISCIlARG[S AT IN1£RM[OIAI( POINTS WHHIN R(ACIlES WITHOUT ROUTING •

OTHfR - TIllS VfRSION CONTAINS SO'~E "OOIlIONS TO 1IIF INPUT "NO NUMfROUS MODifiCATIONS TO lItf OUTPUT. USER
Ol'II0NS IlAV[ II[[N MOI)lrl[l) ANO AUCHLNlLO ON IlIL JOO RICOIlD. IlAINIAOIES AOOlO. [RROR AND WARNING MESSAGES
[XpANnrD. ANO TlIF SU..,,.'ARY 'AULFS COt-1PLEHLY R[VISEO. IIIE IlGLOOUT OPTION IS NOT OP£RATIONAL AT THIS TIM£.

PROGRAM QII[SIIONS OR PR081 [MS SIIOULO D[ OIR[C1£O TO HYORAUlIC F.NGIN([RS AT TIl[ SCS NATIONAL TECHNICAL CENTERS:

DROO'·IALL, PA (UOR1I1EAST) -- 1189-3229 IITS). rORT WORTlI. TX (SOUTH) -- 31111-52112 (fTS)
LIIICOLN. NB ("\lOWEST) -- 5'11-5310 (FTS). rORllANO, OR (W[ST) -- 1123-2357 (FTS)
011 IlYUROLOGY liN IT , NATIONAL ENGIN[[RING STAfr, LANIIM., MO -- '136-7383 (FTS).

PROGRAIoI CItANGF S S I Ncr ''lAY 198?:

NOH[

..... , ;; .:-. ~.:..

.~ :.:,'
'""'"
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TR20 XEQ 0~/25/82

REV 0~/211/82

~

SAHPLE JOB 1 USING 2~IIR TYPE II STORH fROH STR 1 TO XSECT 1 00000020
INCLUDES GIVEN REACH COEff'S. fULLPRINT/All OUTPUT OPTIONS ON 00000030

JOB

~;....
c ~

PASS
PAGE

1
2

EXECUTIVE CONTROL OPERATION INCREH HAIN TIHE INCREHENT 0.10 HOURS RECORD 10 00000200

EXECUTIVE CONTROL OPERATION COHPUT fROH STRUCJURE 1 TO XSECTION
STARTING TIHE = 0.0 RAIN DEPTH = 5.20 RAIN OURATION=
ALTERNATE NO.= 1 STORH NO.= 1 HAIN TIHE INCREHENT =

1
1.00 RAIN TABLE NO.= 2
0.10 HOURS

RECORD 10 00000210
ANT. HOIST. CONO= 2

OPERATION RUNOff STRUCTURE 1
OUTPUT HYDROGRAPlI= 6
AREA= 1.20 SQ HI INPUT RUNOrr CURVE= 15. TIHE or CONCENTRAT 10N= 0.33 HOURS
INTERNAL HYDRDGRAPH TIHE INCREHENT: O.O~~O HOURS

PEAk TlHE( HRS) PEAK OISCHARGE(CfS) PEAK ElEVATION(fEET)
12.10 2091. O~ (RUNOff)
16 . .,6 16.1t0 (RUNOff )
11.66 61t. 19 (RUNOrf)

'. 19.66 51.9" (RUNOff)
2].66 39.51 (RUNOff)

TlHE( HRS) fiRS' HYOROGRAPH POINI = 0.0 HOURS TIHE I"CREHEN' = 11.10 HOURS DRAINAGE AREA = 1.20 SQ.HI.8.00 01 seliG 0.0 0.0 0.0 0.0 0.01 0.16 0.6f' 1.]0 2.11 1.029.00 01 SCIIG 1.93 1t.91t 6. 11 1.1t9 8.1/f 9.9] 11.2" 12.90 111.6/f 16.2210.00 01 seliG 11.61 19.27 21. ]" 23.62 26.66 30.~] 3".6'1 ItO.3~ '16. ~1 ')3 . .,211 .00 01 SCIIG 61.32 69.36 18.9(1 88.911 10 I. ~ 1 118.21 115.19 313 .20 556.81 '013.8912.00 01 SCIlG 1699.99 2096.98 1119.05 11 ~It .••0 168.99 551. 56 '112.0~ 359.65 311.,18 280.11113.00 OlSCIIG 250. 11 228.85 210.11 196.10 181. 98 172.16 161.~8 151. 15 llt".06 131.021".00 01 SCIIG 130.91 126.01 120.18 116.0" 111.31 106.20 101.68 96.55 92. 1~ 89.1115.00 OISCIIG 88.69 88.25 88.09 81. 1~ 85.38 81.35 18.~2 11.0~ 16.~2 16.1116.00 OlSCIIG 16.08 16.08 16. 11 16.16 16.23 16.29 15.23 11.56 61.16 65.6111.00 OISCIIG 6".13 6".31 6".12 6".06 6It.06 6It . 118 6".12 64.11 63.86 61. .. 318.00 OISCIlG ~1. 31 5".29 52.8" 52.15 51. 85 51.12 51. 61 51.66 51. 61 51.1019.00 OlSCIIC 51.13 5 1.15 51.18 51.81 ~ 1.8" 51.86 51.89 51.92 51.61 "9.1620.00 01 SCIIG ..... 95 .. 1. 81 ~O. 16 19.68 19.35 39.21 19.15 19.11 39.12 ]9. I"21.00 01 SCIIG 39.15 ]9.11 39.18 39.20 3~.21 39.23 39.2" 39.25 39.21 39.2822.00 OISCHG 19.30 ]9.31 ]9.33 39. 3~ 39.36 39.31 39.39 39.~0 39.ltl 39.1t323.00 OISCHG 39 ..... 39."6 39. 111 39.~8 39.50 39.51 39.53 39.51t 39.26 36.13
2~.00 OISCIIG 32.35 26.62 11.15 9. lit 1t.30 2.02 0.93 0.~2 0.16 0.0125.00 DISCIIG 0.01

RUNOff VOI.UHE ABOVE BASE HOW 2.61 W"TERSHEO. INClIES. 2025.05 crS-HRS. 161.35 ACRE-fEET; BASH LOW = 0.0 CfS

OPERATION RESVOR STRUCTURE
INPUT HYOROGRAPH= 6 OUTPUT HYOROGRAPH= 1
SURfACE rL[VA'ION= 521.50

PEAK TIH[(IIRS) PEAl< OlSCIIARGE(CfS)
12.36 926.61

PEAl< £lEVATION(fEET)
526. 11

~,
.J.)



TR20 X[Q OS/25/82 SAMPlE JOB 1 USINC 2~HR TYPf I I S10HH rROH STR 1 TO XSU:T 1 OOOlJ0020 JOB 1 PASS 1
R[V OS/24/82 INCI.UOfS GIVEN REACH corrr's. rUUPIIINT/All OUTrUT OPTIONS ON 001100030 PACE 3

).
ll"[(HRS) fIRST IIYOROGRAI'Il POINT = 0./1 1l0UHS r IHf INCR£HfNl = 0.10 II0UIIS ORAINAGf AREA '" 1.20 SQ. HI. I

8.00 OISCIIG O.U 0.0 0.0 0.0 0.0 0.0 0.01 0.03 0.08 O. III ...... II
8.00 ELEV ~;>1.50 521.5/J 521.50 521.5n '):?1.51) 5? 1 . ':l'~ 521.')(1 <.,:>1 ',f) 521.50 521.50 ()
9.1I0 OISCIIC 0.22 0.32 (L45 11.61 0.19 1. 00 1. ? 3 1. ~n 1.8n 2. I)

9.00 [L [V 521.51 571 . ') 1 521.51 ')21. ')2 '>21 . ~ 1 521.53 'j21 . ~'l 521. 5~ ')21.56 521.51
10.00 OISCIIC 7.511 2.89 3.56 'I . 'Ill 5.31 6.311 1."9 8.81 10.34 12.08
10.1111 Elrv ')21. 50 ')21.60 ':,21.61 ')21 . (,2 ',21 . ti', 521.66 '>21.61 521.10 nl.12 ':>21.7')
11.00 OISCIIG "1. 08 16.90 20.119 ZII. '1(, 28.69 34.01 41.59 55.84 85.50 195.15
1 1.110 EI.[V 521.18 ')21.62 521.86 521.91 571.9~ 522.1)1 ,)7.?.06 ')22.?1 522.43 522.91
12.1I11 OISCHG 318.67 618.08 821.28 911. '1'1 CJ23.62 882.31l 820.9'1 153.98 666.28 626.66
12.1.10 Hrv 523. 71 52".76 52').65 526.Ul ')26.09 '>25.91 ',25.6" 52').)') 525.06 524.19
13.nll OISCIlG 569.71 517.69 470.77 426.65 1l) 1. 117 )')1.')6 321.72 301.03 271.02 255.52
13.1I11 HlV ')2'1.5') ')2". 32 52'1. 1 I ')23.93 ')23.16 ');:>].62 ')23.'19 523.31 ')23.27 523. 17
14.011 OISCIIC 236.38 219.39 201'.27 190.1'1 118.60 161.60 151.57 ,·.8.36 139.85 132.1')
14.1HI EIEV '.23. 09 ')23.01 '.>22.9') ')72.89 ')22.6" ',22. 19 522. 14 ')22.111 ')22.67 522.ti3
15.011 OISCHG 125.J9 119.51 114.63 110.4? 1116.66 102.99 99.35 (15.9'1 9?n 90.3,)
15.1I1l (LEV ')22.60 ')22.58 522.56 522. ')11 ');>2. ':>7 ')<'7. '>Il 522.'19 ')2 2.'11 ')22.46 522.45
16.00 OISCIIG 66.06 66.18 8',. ')9 63. ;>6 6~. 111 61. 21 80.3') 79.26 76. ,,7 77 .69
16.110 H[V ')22. "~'I 522. '13 522.42 ',22 .•• 2 522.'" 522. '11 522.111 522.4n 522.40 522.J9
11.110 DISCIlG /6.86 16.03 75.2') ", . ')1) 73.81 73.16 72. ':>6 72.0n 71.46 70.88
17.00 £LEV ')22.36 522.J8 522.37 522.36 ~22. 36 522.35 522.35 522.34 522.3" 522.3J
18.IIU OISCIlG 70.11 69.16 68.12 61.08 66.07 65.12 64.23 63.39 62.61 61.88
18.00 [L[V 522.3J 522.32 522.31 522.30 522.30 522.29 522.28 522.27 522.27 522.26
19.110 OISCIIG 61. 21 60.58 59.99 ~9."'1 '.>6.9" 58.~6 56.U3 51.62 51.23 56.78
19.00 [LEV 522.26 522. <'5 522.25 522.2" 522.24 522.211 522.23 522.2J ')22.2J 522.22
20.IIU OISCHC 56. 1 J 55.28 54.34 ')3.36 52.45 51.56 50.13 '19.95 "9.23 48.55
20.00 EllV 522.22 522.21 522.20 57.2.19 522.19 522.16 57.2. 17 522.16 522. 15 522.15
21.00 OISCHG 41.92 47.3J "6.76 46.21 45.80 115.36 44.95 44.56 1t'1. 21 43.88
21.00 [LEV ')22.14 522. 14 522.1J ')72. 13 5;'2.12 522.12 522.11 522.11 522.11 522.10
22.00 DISCHG 41. 57 43.26 43.02 42. , 1 "2.54 42.33 42.1J 41.95 41.71 41.62
22.00 HEV 522.10 522.10 522.10 522.09 '.>?2 .119 522.09 522.09 522.08 522.08 522.08
2J.00 OISCHG 41.'17 41.33 '11.21 41.119 "0.96 40.86 40.79 40.71 40.62 40.114
23.110 [L[V 57.2.lJ6 522.08 522.06 ')22 .118 522.06 522.07 527.07 522.07 522.01 522.07
24.00 OISCIlG 40.U5 39.35 38.20 36.5" 3'1. 54 32.111 30.53 28.66 26.88 25.20
2".00 £lEV 522.07 522.06 522.05 522.03 522.01 521.99 521. 97 521.95 521.93 521 .91
25.00 OtSCIIG 21. 63 22.15 20.76 19.~6 18.2/' 11. 10 16.03 15.02 14.35 13.72
25.00 HEV 521.90 521.86 521.86 521.85 521.6'~ 521.62 521.81 521.60 521.79 521.18
26.00 OISCIlG 11. 12 12.5" 11.96 11.'16 10.95 Ill. 47 10.01 9.57 9. 14 8.74
26.00 [LEV 571.77 521.76 521.75 521. l'l 521.73 521.12 521. 72 521.11 521. 70 521.70
27.UO OISCIIC 8.36 1.99 7.63 1. HJ 6.98 6.67 6.37 6.09 5.63 5.57
27.00 £lEV 521.69 521.68 521.66 521. (, 1 521.67 521.66 521.66 521.65 521.65 521.64
26.00 OISCHG 5.32 5.09 4.66 /1. (,5 'I. '14 ".25 4.06 3.86 J. 71 3.55
26.00 [LEV 521.6'1 521.63 521.63 521 .63 521.62 521.62 521.62 521 .61 521. 61 521.61
29.00 OISCHC 3.39 3.24 3.10 2.98 2.91 2.83 2.77 2.70 2.63 2.51
29.00 fL rv 521. (,1 521.60 521. 60 521.6n 5?1.6n 521.59 521.59 521.59 521.59 521.59

RUNOff VOLUHf ABOVf BASErLOW = 2.60 WAT£RSII[O INCllfS. 2013.37 crs-'lRs. 166.39 ACRE-rE[T; BASlfLOW = 0.0 crs

" A , ",.: .. ',-~

.;~, ... ~', .:

~



.,,·e

TR20 XEQ OS/25/82
REV OS/24/82

e

SAMPLE JOB 1 USING 24HR TYPE II STORM FROM STR 1 TO XSECT 1 00000020INCLUDES GIVEN REACH COEFF'S, FULLPRINT/ALL OUTPUT OPTIONS ON 00000030
JOB

e

PASS 1
PAGE 4

OPERATION REACH CROSS SECTION . 1
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 5LENGTH = 5400.00 FEET INPUT = COEFFICIENTS RELATED TO CROSS SECTIONAL AREA, X= 0.40, M= 1. 33MODIFIED ATT-KIN ROUTING COEFFICIENT = 0.22
PEAK TIME(HRS)

12.84
PEAK DISCHARGE(CFS)

700.68

PEAK TRAVEL TIME = 0.43

PEAK ELEVATION(FEET)
(NULL)

TIME(HRS) FIRST HYDROGRAPH POINT = 0.0 HOURS8.00 D SCHG 0.0 0.0 0.0 0.0"9.00 D SCHG 0.04 0.08 0.13 0.2010.00 o SCUG 1.29 1. 55 1. 84 2.2111.00 o SCIIG 7.79 9.15 10.82 12.9112.00 o SCHG 76.73 141. 98 244.88 369.4513.00 D SCHG 681.88 657.64 627.39 593.5414.00 D SCUG 359.87 333.18 308.59 286.0415.00 D SCHG 175.04 16'1. 31 154.6'1 145.9916.00 D SCHG 105.65 101.85 98."6 95. '~617.00 D SCIIG 82.39 81. 19 80.08 79.0318.00 D SCHG 73.34 72.64 71.89 71.0719.00 D SCIIG 64.91 64.11 63.35 62.6220.00 o SCHG 58.57 58.04 57."4 56.7721.00 DISCUG 51. 31 50.58 49.88 49.2122.00 DISCHG "5./11 45.05 "4.61 44.3123.00 DISCHG 42.40 '12.20 42.01 41.842'''00 DISCHG 40.90 40.11 40.42 39.9"25.00 DISCIIG 30.94 29.36 27.80 26.2826.00 DISCHG 17.37 16.45 15.61 14.8227.00 DISCHG 10.57 10.09 9.64 9.2028.00 DISCIIG 6.69 6.40 6.11 5.8429.00 DISCHG 4.26 4.07 3.89 3.72
RUNOFF VOLUME ABOVE BASE FLOW = 2.60 WATERSHED INCHES,

TIME INCREMENT = 0.10 HOURS DRAINAGE AREA =0.0 0.0 0.0 0.0 0.010.29 0.40 0".53 0.68 0.852.68 3.25 3.92 4.69 5.5815.41 18.32 21.11 "26.01 32.45487.88 582.05 646.9" 684.54 699.55557.91 521.85 486.34 452.06 419.42265.44 246.67 229.58 214.02 199.83138.30 131.46 125.31 119.70 114.5792.82 90.52 88.50 86.74 85.1378.05 77.14 76.28 75.47 74.7270.21 69.31 68.41 61.50 66.6261.93 61.29 60.68 60.10 59.5656.0'1 55.26 5".46 53.65 52.8548.57 47.97 47.41 "6.87 46.37'13.98 "3.67 113.38 I. 3. 11 42.8541.66 41.53 41.39 41.26 41.1439.20 38.19 36.96 35.57 34.0724.80 23.38 22.02 20.73 19.4914.09 13.41 12.76 12.16 11. 618.79 8.40 6.02 7.67 7.335.56 5.34 5.10 4.88 4.663.56 3. '12 3.29 3.18 3.07
201.1.60 CFS-HRS, 166.24 ACRE-FEET; BASEFLOW =

1.20 SQ.M!.
0.02
1.06
6.61

43.92
697.11
388.64
186.87
109.69
63.69
74.02
65.75
59.06
52.07
45.90
42.62
41.03
32.52
18.38
11.06
7.00
4.45
2.96

0.0 CFS
EXECUTIVE CONTROL OPERATION ENDCMP

EXECUTIVE CONTROL OPERATION ENDJOB

COMPUTATIONS COMPLETED FOR PASS
RECORD 10 00000220

RECORD 10 00000230

»
\-



II

SUMMARY TABLE 1 - SELECTED R[SULTS or STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER TilE PEAK DISCHARGE TIME AND RATE (crs) VALUES INDICATES A FLAT TOP HYDROGRAPH.)

TR20 XEQ OS/25/82
REV OS/24/82

SAMPLE JOB 1 USING 24HR TYPE I I STORM FROM STR 1 TO XSECT 1 00000020
INCLUDES GIVEN REACH COEFF'S, FULLPRINT/ALL OUrpUT OPTIONS ON 00000030

PEAK DISCHARGE

~,
.....
~

RATE
(CSM)

SUMMARY
PAGE 5

JOB

RATE
(CFS)

TIME
(HR)

ELEVATION
( FY)

RUNOFF
AMOUNT

( IN)
AMOUNT DURATION

( IN) (HR)

PREClrlTATION

BEGIN
(HR)

MAIN
TIME

INCREM
(HR)

ANHC
MOIST
COND

RAIN
TABLE,DRAINAGE

AREA
(SQ MI)

STANOARD
CONTROL

OPERATION

SECTION/
STRUCTURE

10

lliERNATE
STRUCTURE 1
STRUCTURE 1
XSECTION 1

1 STORM 1
RUNOFF 1.20
RESVOR 1.20
REACH 1.20

2
2
2

2
2
2

0.10
O. ~o
0.10

0.0
0.0
0.0

5.20
5.20
5.20

24.00
24.00
24.00

2.61
2.60
2.60

526.11
12.10
12.36
12.84

2091.0'
926.81
700.66

1747.5
172.4
563.9

SUMMARY TARLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(*) AFTER VOLUME ABOVE BASE( IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10~ OF PEAK)

HYDR~GRAPH INFORMATION ROUTING PARAMETERS PEAK
OUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK S/Q ATT- TRAVEL TIME

XSEC REACH INFLOW . OUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EqUATION LENGTH RATIO @PEAK KIN STOR- KINE-
10 LENGTH PEAK TIME PEAK TIME PEAK--rIME FLOW BASE INCR , COEFF POWER FACTOR 0/1 ( K) COEFF AGE MATIr-

( FY) (CFS) (HR) (CFS) (HR) (CFS) (HR) (CFS) ( IN) (HR) (X) (M) (K* ) (Q*) ( SEC) (C) (HR) (HR)

ALTERNATE 1 STORM 1
1 5400 924 12.4 700 12.6 --- --- 0 2.60 0.10 1 .400 1.33 0.160 0.751 1466 0.22 0.40 0.43

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/
STRUCTURE

10

DRAINAGE
AREA

(SQ HI)
STORH NUMBERS .

1

STRUCTURE
ALTERNATE

XSEcrlON
ALTERNATE

1.20

1.20

926.87

700.68

END OF 1 JOBS IN THIS RUN

Note: Each Summary Table would nr 'lly start on a separate sheet.



APPENDIX 8

SAMPLE ~OB N0. 2

8-1

Cont..nt.. Page

",." .,( ,
'-"

Sch.matlc Drawing B-2

Input. Dat.a Sh•• t. B-3

Prlnt.out. B-7

READHD FI I. B-13

Ij, D



13-2.
SCHEMATIC DRAWING OF SAMPLE WATERSHED

Sample Job No. 2
(

0.46
76( 1.07)

'"'"o
o 0
~O

LEGEND

lTI
~ StruCfure Number I

-.- ..

t Cross Sechon Number I

(at downstream end 0' reach)
•

•

1.20 O,olnOQ • .4'hl. S..auQr. "'11.,
1~ l JJ) trrfV.,otf C",'we N,,"'Dt' p ..... 0' CO"C."ItOtIO"··lot"n~ I

--oII"~ IntervenrllQ Area

, ...c. •
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U. S. DEPARTMENT 0' AGRICULTURE
SOIL CONSERVATION SERVICE

SCS-ENG.-264 DRAFT
REV. May 1982

Wott""ed 5AMPI-~ ..Joe 2. .... E%.

TR - 20

JOB 8 TITLE

Dott 5/24/tJ~ I .,.

AI>l>HVbl REAC.H

Cola-n. 31-39

Col__ 51-51

Col_ 41-48

,J~ Itacord (requilredl

Co1a-n. 1-1 JOB

Co1_. 5-9 TR-20

Colan. 11-11 HOLDOU'l' .
U.. only if a holdout hydrOCjreph 18 deeired.

Col_. 21-24 ElCOM

U.e only if peak di.charga output for !COM2/UltBl i. deaired. Locationa for this output ...t
be aelected for inclueion in S_ry Table. 1 and ] aho. Such dad9NltiOQ can be ..de ..ai",
a_ary option el'plained J:oelow (col~a 51-57) or on Standard Control (col_ 71).

nJLLPRIIft'
Ulla only if nJLLPltIIft' option ia de.irad.

'ASS-XliX
Uee only if 'ASS nWlber, nx, ia CJnatar than 1. XXX ia an int4t98r, riCJht ju_tified.

SUMMAIlY
U.e only 11 su.ary Tabla. 1 and 3 are to include aU Btlllldar4 Control opention_ (except 8A1II)Y).

tit
I

WXXX (firat TI'I'L£ record only) •
An optional uller fUe· nWllber, xxx, i. an integer, right ju.tiUed.

Both title. _y be any characters deeired.Col_. 11-80

Colan. 7-9

Col_.61-61 MOPLOrS
U~e if no cr~.a aection rftting plota an deaired.

£tIOPlDI'
Uae if only cro•• section rating plot. ara dellired with no routing••

Col~. 7]-80 Optional u.er infOrMation, printed at top of input li.ting.

TITLE Re!=ord. (Olle req~ired. lecond is optional)

Col_n. 1-5 TITLE



Wat",.,.. SAM'-L. ..lOa ~ Hyd rolo9l,t ..JE%. Dati 5/2.4/e2. SHEET ~ 0F'-:1:.

I 1.10 I /1·20 1 21-30 ==r==31-40 I 41-50 I 51-60 I 61·70 I 71·80

SCS· fNG•• Z19 DRAFT
REV. May 1982 .

TR - 20 .

STRUCTURE DATA
STRUCTURE NO. /"---

U. S. DEPARTMENT CW AGRICULTUR!
SOIL CONSERVATION SERVICE oa,...

~~@\f.:jl.ttf) 't1,~!\ik\t,\~.~, DATA FIELD NO. I DATA FIELD NO.2 DATA FIELD NO. 3 r.{:\%r.;;i(i;~),!;·lii::Mi;lf'

5/J

,7/J

•

'.0

60

.fJ

1.4;.0
lAO

'-l!Q

12.0

I

1 ,

I L.I.LQ

I

I

, I

;';';:0"' " ~:':': '.: ::':;:,\:(:~:~::~:\.i/.:fJi ~,~:~~

:;.J:::':~.~:.::.:~,< :..:~ ::?'::.::::"::"~:';::.: :.;:::.~

~:;:?E~~~~/<:./[({Ji(:~:}U;, ~

~~..:;X·/;i!~;:~:: :::~.:: ~;:';:\;;,~'J//:~~~'~:~:~'~{:~:~\
~:~~.'~.I.:/;~;~.; ~:~~:;>}}~~:::;~~{~'~~:f~};'~{~{:~:~~i'~~/:

':'.; ~ ;:~::~~:.~~'~ ~~~'::~ ~[.;.) /()!,~/ /!:~,~.~::}~.~:

~/~~~~~\//~:?:/\~::}~gr.t~}~~~~/};~~~~.~:1 •_. I

:;~~:·~~~.(~:\~:·,:~:)):~r~~\:\~~~}:~::~~:~':~~:::J~:~ :~] •.• J

:·:~i·}~:;~:~~:~~{~:/:~~r~?J~.::}~~}~}}~{/::~~\

:~: /;~~:':'; .:..~:<.::}.:.{:~~ ~·/;·.~)X:~~)/ I:~:{~~:.

?:·~'~:\:~::;,i;~:\':~,:,;~;~)~;}:::.:/:~~·~:~~~);ii~·

.~\~~~·~o~,~.}.~'·~:~\/~~;: [~~~:~~:.:;~.-\~},~' ~~~,~:.~}/..

::\;t::X~?;::i:W:··:}/~:?(/.\WYI . , I

/T.O

e8.0

/8.0
2.0.2.

80.

2.~.5'
~:s-. 0

75.
70.

95.

StorQge. Acre. Ft.

~.O

0.0

33.
15.

79.
54.

'48.

Oischar9'. CFS

12."S:

/009.
1071.

52..2..0

51.. 7.2..
52.t.."
52.~.""

Sfl.5
5~ I ."

5t2.2..

5Z-1 .8

5'2. 2.4
S2".l..

EI.vatlon. Ft.

20 data records ollowed.

... \1\i~~Y(;~;:~~l!;r::·~::.":··;,::::"':' :.y .... ' ..

.:.. ,..;::.,.;t./.::V ::~:....~~: shJ.~:-;:;::::)U~:.it::}t::.:~tt
••• '_"0' ,•• : ••• :_: ....::.,:. \ ~..:5:·>:·;·:·:·;·!.::::;

·.•::tli~i~t~.f;:£;i;i~~jl;il,'~;~~m

:: ~ STRUCTURE 10.IMPORTANT: Line out unused lines. Data fields requlr. decimal points.

.';, ••• : '.: •• ', '. '-'. '.". '.1", ... 'o-.~. ".,: ,;.':.,T, '.':",'_'7.-;'" ;.,.:~/,. ,; ,-, ," '0 , ' ••• ,

::J91:]E.N,O.T.B.L rd;:~~:i~&0~j1.t:~1{d?]~nr?:iT8?i.~~·?!:~·,;:~"I~.ii·.~~··;~~!'.~.~~~.~')~·~~~Y~~:~:~~~·~(~~i·~:;";!~~~i~.~~~:ii3;0;~:?)ff.?fi2Y\·Y~W~H;mt;~D\/
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lei - ERG.· In DRAFT
It~V May 1982

•
TR - 20

STANDARD CONTROL FOR WATERSHED

•
u. S. O£PARTMENT Of' AGRICULTURE

SOil CONSERVATION SERVICE

DATA fiELD # I IDATA fiELD # 21 DATA f\ELD * 3
t-.........--r---r~,.,r ISv..

WoIIUII•• SAMPLE Jo8 ~ H,drolOllll J E%. ~

OUTPUT OPTIONS

Of .,.

RECORD

IDENT.

00 NOT

ENTER-~
-.,::

.: '. .,' ~:., '. ::: .... . -- --- --.- ---- -.. '.,

:~ t ;.: RU N ~ f,F :'. II,:, " :.\:: ;:): 6 ':. AREA. SO. MI. RUNOFF CURVE NO. TC • HRS. ~ ..:.-:.:.-~ , •.

~... :'~ ~,.;- RE.S V t.R):: 2 ··~X:.:(:: .;: ..:'.?~ j'i ;/~} ~ ::: SURfEl. AT T"O. fT. :/;;{.::~/~!~:~;~~[~:~:>.:i;iiJ(V:·~::!~:~~'~:~~;~~~(\;'::'::': '. .~;::: .' ::-t EX AMPLES

JoD:: ~:~ RE.ACHL:.:~ ...;,: .... 7.~ .. :.:..:.:~: LENGTH. fT. ENOAREAtOEFl •• ,1 E~PONENTI~~I : :;. :' . :..;
1. Z I&J: :~ '. ;. ::' ':' .: '.::::::.:;::'.:-:::':':::: :··::::i::;~:·-:':':-:':";'';:'·' '.:':.:';.:".::: :::~ ':<::'.:'::' i':':::': !':j.:.:: :::: .::'.:::.:' ,:.-': ::::.::>...:.!:;':.:: .' ': I- ..' '. '. .:2 I- ·.6 OD.D"' D . 4 ;; .• 5 •. e· 7 .•..•.......•..... ".-..•........; " .......•.......... > ,. .......•.•....'-........ . .. . ~ E·
: g~ ~:. '6 :: SA.V.M.~ V '.:- 5: • ,;:- ~ :::. ::::?: ~ ; ·:~~.;:~~;:·:'~::;.;i~i·~:i;:\~·;;::~ ..:~::·::;:::::i~ ..~.::,:.>~·;?iy·~(:~·:: ..ii;:,:i\·:·;i:;::;::.~:;.:.;;;;;;;~:::;;:: ..:\·i:;.~·:~;:;~.i~;·;~:·~~: ·.:·.\:;/~:~/:::.:;:~\:i:> ..:::!.~
:&J :: ~ :~ DIIV,ERT ';.6 ;:i.. , "i~ .~: ~>i .;:b~~·;·OI~~~~···O~~·I::~·~·~;~~;·~/.·~.·~f·······:I~~~:2::'~~~:" .'..':. "'::~[)":"'\O':I?:O''':~O'''::::''D'''')

\
'.:..~ ..:. ::.':7'.,:.: ; :.. : .. :: .,.':: l~r:I=::;' :: : :.... .' : '.: :: ~ .:.:;'
'.:'.::'::.::': ENID,A,TA :.:=:.:~':.:: . ';:,.::::...;.:-:; ::: ::<. '::.; :::'::: >::::".:.:.:\ :.'\::'::,:::,:::::':.'i: Thl, recOC'd 1'10 be used only ot end of oll,tondord control record,. y::~.<::::J

I • I I I I I I I • I I I I I •
I I I I I I I I I I I I I I I I
• Illit 1v,1I1, I I I I • 3 . . . I I I I • I I

1I~ 'i,'''1 I • I I IMPORTANT: Dolo F'teld, No. 1.2. and require deCImal pOln',. I . I I I I I I

::~ 'Alal/I'F·;.:.':':;' 01 .~' :: <I.I:.~ 1.1.0 7S. o.~3 ::~: ...• , "01
. . .. :.'. ". " ,I"'-. -.:f- .' ,~~~~

:.;, il.E~,VP," ::.'.~::, 0,1 :';,.; rl7:.:·: . ": I ..t~O
.'.- :. . .' ':'1-.' .' r--.'

·.:~.Jt.E.A,C.N. ::~:~·>O.o.,~~::;·j5:·:: S.f.OO. 0.4- J.3S ,: I:':I-':':!-' '.. . I, '80
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les· ENG.· 274 DRAFT
REV. Hay 1982

2.

TR - 20

EXECUTIVE CONTROL FOR

JEZ-

WATERSHED

Do', Slz..4/S2,.

U. S DEPARTMENT OF' AGRICULTURE
SOIL CONSERVATION SERVICE

4-

til,
G'

DATI..
DATA fiELD :# I DATA fiELD :# 2 DATA fiELD 41: 3

RECORD

CODE
OPERATION

IDENT,

i~;' pronloul 01" 'obui~r dOlO O~d "~IQ~dQrd"co'nlr~1 :(\~, ,hol are 'currenil, ,Iltclove .. ~.;
.". ....".. ',. 0' •• ' ' •• ,', ••••

HEw 8~SE flOW, US 11 '10lUI.![ IS IH OAU fl[lO ... I .::-.".: :;,;.;".;::.;:.::':::. ',:.r \'OlU r 1'/ III(H[ f(.\_ l:lolr IIOUllS sa ""'f HOUIlS ' ; ::: . . ' :":

II AIN TlII[ :T'~i~ ,~~; ~',;;~.l I~ ..qui,i. j~i ,~i;iol (~",.~......i Il.",.i..i·~ ';','" ~~i:;~i~·~~;~...';i " ·i~i .. i ,::
'.. . '. . :. . '., -' .' '. .' ~ .. ' .' ...' .'. ','" . ... '. . . .

~ 1 I I I I I I.., 1 I... I I
...J ~ ~ 1 II II II R I RAINFAll O'EPTH I RAINfAll OURATION I~ 1u I~ 12 I EXAMPLES
Q. z ... I STA liNG TIME et o z d IOd DO NOT
~ Z FROt' THRU I INCHES 1 HOURS I.... ZI 2 15 z ~ z< a I t1 HOURS z .. ... lut
)( 0 '" . 1 I Se' deplh and duro.ion 10 10"or ocluol ,olnlolll la I I <J EN TE R
w I I ,II: I I I

C~t,4P UT 1

. i~ ,~',:.~ ,~,: ~ .....'::.;".::: •.':. ,::·:.. :n~:;:·::~,do','d-'·: :~~ ~n~l:~~:H~[:I':~\'~'; o.::'::;:~;n::jn:~ ;,'~~:::~~Ol :e~ ;e~:: K
C
; r:~~;:,:':i:'=~d' ~. ': :~,.:':,:.: .• :.' '::~;.:: :/:::;'.::::.....:

: Ri9hl jusl,l, Iheu',elt.ls: I IMPORTANT: Dolo Fields No 1,2. and 3 require decimal poinl$. : : : :
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******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY******************

JOB TR·20 SUMMARY 00nOO010
TITLE 002 SAMPLE JOB 2 USING 24HR lYPE I I STORM FROM STR 1 TO XSECT 2 00000020
TITLE INCLUDES ADDHYD,REACH COEFF'S ,NOPRINT, SUM, HYD'S & FILE GEN.00000030

3 STRUCT 01 OOOOOO/~O
8 521.5 0.0 17 .0 00000050
6 521.6 3.0 16.0 00000060
6 521.8 15. 20.2 00000070
8 522.0 33. 22.5 00000080
6 522.2 54. 25.0 00000090
6 522.4 79. 28.0 00000100
8 526.2 948. 70. 00000110
8 526.4 1009. 75. 00000120
6 526.6 1071. 80. 00000130
6 527.2 1265. 95. 00000140
9 ENOTBL 00000150
6 RUNOFf 1 01 6 1.20 75. 0.33 00000160
6 RESVOA 2 01 6 7 00000170
6 REACH 3 001 7 5 5400. 0.4 1. 33 1 1 1 00000180
6 RUNOFf 1 001 6 0.46 76. 1.0( 1 00000190
6 ADDIlYD 4 001 567 1 00000200
6 REACIf 3 002 7 ') 3000. 2./' 1. 05 1 1 00000210

ENOA1A 00000220
1 INCREM 6 0.1 00000230
7 COMPUT 1 01 002 5.2 1.0 2 2 01 01 00000240

ENDCMP 1 00000250ENOJOB 2 00000260

*******************************ENO or 80-80 LIST********************************

Note: The User Notes, page 1, is not repeated in this Sample Job (See page A-8).

())
I
~



SAMPLE JOB 2 USING 24HR TYPE I I STORM FROM STR 1 TO XSECT 2 00000020
INCLUDES AOOHYO,REACH COEFF'S ,NOPRINT, SUM, HYO'S & FILE GEN.00000030

TR20 XEQ OS/25/82
REV 05/2~/82

EXECUTIVE CONTROL OPERATION INCREM MAIN TIME INCREMENT = 0.10 HOURS

JOB

RECORD

PASS 1
PAGE 2

t»,
Go

10 00000230

TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 1.20 SQ.HI.
0.0 0.0 0.0 0.0 0.01 0.02
0.29 O.~O 0.53 0.66 0.65 1. 06
2.68 3.25 3.92 ~.69 5.58 6.61

15 .•• 1 18.32 21.71 26.01 32.45 43.92
~87.88 587..05 6'16.9~ 68~.54 699.55 697.11
5n.91 521.85 /j86.3'1 452.06 419.42 388.64
265.II~ 2~6.67 229.58 21~.02 199.83 186.87
138.30 131 . ~6 125. 31 119.70 11~.57 109.89
92.82 90.52 88.50 86.7~ 85.13 83.69
78.05 77. 1~ 76.7.8 75.~7 7~.72 7~.02

70.21 69.31 68.~1 67.50 66.62 65.75
61.93 61.29 60.68 60.10 59.56 59.06
56.0~ 55.26 5~."6 53.65 52.85 52.07
'18.57 '17.97 ~7.41 '16.87 ~6. 37 ~5.90
/13.98 "3.67 '13.38 ~3. 11 ~2.85 ~2.62

~ 1.68 ~ 1.53 ~ 1.39 ~ 1. 26 ~1. 1~ ~1.03

39.20 38.19 36.96 35.57 3~.07 32.52
<"1.80 23.38 22.07. 20.73 19.~9 18.38
1~.O9 13.41 12.78 12.18 11. 61 11.08
8.79 8.~0 8.02 7.67 7.33 7.00
5.58 5.3~ 5.10 ~.88 ~.66 4.~5

3.56 3.~2 3.29 3.18 3.07 2.98

2011.60 CrS-HRS, 166.24 ACRE-FEET; BASE FLOW = 0.0 crs

PEAK ELEVATION(FEET)
(NULL)

RECORD 10 000002~0

CONO= 2

(I ~ ), .• ,1 g Y'

~
Il~' ~ .\.....

J" '"
/.,/-' /J rAJ t. \

(J.r:. '\... I" r~,
..)...-r ./

ANT. MOIST.

..\','

2
1.00 RAIN TABLE NO.= 2
0.10 HOURS

EXECUTIVE CONTROL OPERATION COMPUT FROM STRUCTURE 1 TO XSECTION
STARTING TIME = 0.0 RAIN DEPTH = 5.20 RAIN OURATION=
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT =

OPERATION REACH CROSS SECTION

PEAK T1ME(HRS) PEAK OlSCHARGE(CFS)
12.8~ 700.68

TIME(HRS) FIRST HYOROGRAPH POINT = 0.0 HOURS
6.00 OISCHG 0.0 0.0 0.0 0.0
9.00 OISCIIG O.O~ 0.08 0.13 0.20

10.00 DISCHG 1. 29 1. 55 1.8/1 2.21
11.00 OISCIIG 7.79 9.15 10.82 12.91
12.00 OtSCIIG 76.73 1~1.98 2~".88 369.~5

13.00 DISCIIG 681.88 657.6~ 627.39 593.5'1
14.00 DISCHG 359.87 333.18 308.59 286.0~

15.00 OtSCIIG 175. O~ 16'L 31 15~ .6" 1'15.99
16.00 OISCHG 105.65 101.65 98."6 95."6
17.00 DISCIIG 82.39 81.19 80.08 79.03
18.00 OISCIIG 73.3~ 72.6'1 71.89 71.07
19.00 DISCIIG 64.91 64.11 63. 35 62.62
20.00 DISCHG 58.57 58.0~ 57."~ 56.77
21.00 OISCIIG 51. 31 50.58 ~9.88 "9.21
22.00 DISCHG ~5.~" ~5.05 ~~.67 ~~.31

23.00 DISCHG 42.40 ~2.20 '12.01 ~ 1.8'1
24.00 DISCIIG 40.90 ~0.71 ~O.~2 39.9~

25.00 DISCHG 30.9~ <'9.36 27.80 26.28
26.00 DISCHG 17.37 16.45 15.61 14.62
27.00 DISCIIG 10.57 10.09 9. 6/~ 9.20
28.00 DISCHG 6.69 6.40 6. 11 5.8~

29.00 OISCHG ~.26 ~.O7 3.89 3.72

RUNOFF VOLUME ABOVEBASEFLOW = 2.60 WATERSHED INCHES,

OPERATION RUNOFF CROSS SECTION

TIHE(HRS) FIRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 0.46 SQ. HI.
6.00 OtSCHG 0.0 0.0 0.0 0.01 0.03 0.07 0.14 0.25 0.39 0.57
9.00 OISCHC 0.79 1.05 1. 33 1.65 2.00 2.37 2.78 3.21 3.67 4.16

10.00 OISCHC 4.66 5.22 5.80 6.40 7.06 7.79 8.62 9.59 10.72 12.07
11.00 OlSCHG 13.6~ 15.~6 17.53 19.88 22.55 25.69 30.4/j 38.13 52.47 79.02
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TR20 XEQ OS/25/82 SAMPLE JOB 2 USING 24HR TYPE I I STORM fROM STR 1 TO XSECT 2 00000020 JOB 1 PASS 1
REV OS/24/82 INCLUOES AOOHYO,REACH COEfr'S ,NOPRINT, SUM, HYO'S & fiLE GEN.00000030 PAGE 3

12.00 OISCIIG 121.62 179.16 246.45 312.23 362.37 389.34 393.49 379.12 351.28 315.10
13.00 o SCIIG 276.26 240.72 211.36 187.14 166.59 148.87 133.53 120.40 109.06 99.22
14.00 o SCHG 90.71 83.38 77 .05 71.52 66.68 62.41 58.61 55.21 52.14 49.35
15.00 o SCIIG 46.80 44.46 42.38 40.56 39.04 37.80 36.77 35.80 34.88 34.01
16.00 o SCHG 33.22 32.52 31.93 31.1111 31.06 30.78 30.52 30.26 29.95 29.54
17.00 o SCIIG 29.01t 28.50 27.91t 27.41 26.93 26.52 26.19 25.94 25.73 25.52
18.00 o SCIIG 25.26 24.92 211.48 23.97 23.42 22.87 22.37 21.92 21.54 21.24
19.00 o SCIIG 21.02 20.811 20.70 20.59 20.50 20.44 20.39 20.35 20.30 20.22
20.00 o SCIIG 20.07 19.81 19.411 18.96 18.44 17.92 17.1t2 16.98 16.61 16.32
21.00 o SCIIG 16.10 15.92 15.79 15.68 15.59 15.52 15.47 15.43 15.40 15.38
22.00 o SCHG 15.36 15.35 15.311 15.33 15.33 15.32 15.32 15.32 15.33 15.33
23.00 o SCIIG 15.33 15.33 15.34 15.311 15.35 15.35 15.36 15.36 15.35 15.29
24.00 o SCIIG 15. lit llt.82 111. 21t 13.38 12.23 10.84 9.34 7.83 6.42 5.17
25.00 O. SCIIG It. 11 3.25 2.57 2.05 1. 63 1. 29 1.02 0.81 0.64 0.51
26.00 OISCIIG 0.40 0.31 0.25 0.19 0.15 O. 11 0.09 0.07 0.05 0.03
27.00 OISCHG 0.02 0.01 0.01 0.0

OPERATION AOOHYO CROSS SEC TION

TlME( HRS) fiRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 1.66 SQ. MI.
8.00 OISCHG 0.0 0.0 0.0 0.01 0.03 0.07 O. 1~ 0.25 0.40 0.59
9.00 OISCIIG 0.84 1.13 1.1t7 1. 85 2.28 2.77 3.30 3.89 4.52 5.22

10.00 OISCIIG 5.97 6.77 7.63 8.61 9.74 1'.01t 12.54 14.27 16.30 18.68
11.00 OISCIIG 21.43 2't.61 28.36 32.80 37.96 44.02 52.15 64.14 84.92 122.94
12.00 OlSCIIG 198.35 321.14 491. 33 681.68 850.25 971.39 10110.43 1063.66 1050.83 1012.21
13.00 OtSCIIG 958.14 898.36 838.75 780.68 724.'19 670.72 619.88 572.46 528.48 487.86
llt.OO OlSCHG 450.59 1t16.56 385.64 357.56 332.12 309.08 288.20 269.23 251.97 236.22
15.00 OISCIIG 221.84 208.77 197.02 186.55 177.34 169.27 162.08 155.50 149.44 143.90
16.00 OISCHG 138.87 134.37 130.39 126.90 123.89 121.29 119.03 117 .00 115.07 113.23
17.00 OlSCIIG 111. 43 109.69 108.02 106.44 104.99 103.66 102.47 101.41 100.45 99.53
18.00 OlSCIIG 98.60 97.56 96.37 95.04 93.63 92.19 90.77 89.42 88.16 86.99
19.00 OISCHG 85.93 84.95 84.05 83.21 82.44 81.72 81.06 80.45 79.87 79.28
20.00 OISCHG 78.63 77 .85 76.88 75.73 74.48 73.18 71.89 70.61t 69.47 68.39
21.00 OISCHG 67.41 66.50 65.66 64.88 64.16 63.50 62.86 62.31 61.71 61.28
22.00 OISCHG 60.83 60.40 60.01 59.64 59.31 58.99 58.70 58.43 58.18 57.95
23.00 OlSCHG 57.73 57.51t 57.35 57.18 57.03 56.88 56.75 56.62 56.119 56.32
24.00 OISCHG 56.01t 55.53 54.66 53.32 51. 43 1t9.04 46.29 43.40 40.49 37.68
25.00 OISCHG 35.05 32.60 30.37 28.32 26.43 24.68 23.05 21.54 20.13 18.89
26.00 OISCHG 17.77 16.77 15.85 15.01 14.24 13.53 12.86 12.24 11.66 11. 11
27.00 OISCHG 10.60 10.11 9.65 9.20 8.79 8.40 8.02 7.67 7.33 7.00
28.00 OISCHG 6.69 6.40 6.11 5.84 5.58 5.31t 5.10 1t.88 4.66 1t.45
29.00 OISCHG 4.26 4.07 3.89 3.72 3.56 3.42 3.29 3.18 3.07 2.98

OPERATION REACH CROSS SECTION 2

TIME(HRS) fiRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 1.66 SQ. MI. OJ
8.00 OlSCHG 0.0 0.0 0.0 0.0 0.0 0.01 0.03 0.07 0.13 0.22 I

~



TR2U XEQ OS/25/82 SI\MPl.[ JOB? USING 2~HR TYPE I I STORM FROM SIR 1 TO XSECT 2 00000020 JOB 1 PASS 1
REV 05/?'U82 INCLUDES I\I)f)IIYD.H[I\CII COrFF'S ,NOPRIN1, SUM, HYO'S & FILE GEN.000OO030 • PAGE ...

9.00 OISCIIG 0.3'" 0.51 0.72 0.97 1. 26 1. 61 2.00 2 .... 3 2.92 3 .... 6 0»
10.00 OISCIIG .... 05 '1.69 5.39 6.15 6.97 7.90 8.96 10.16 11.5'" 13. 1... ,
11.00 OISCIIG 15.00 17.16 19.67 22.59 26.02 30.03 3.... 73 "'0.59 "'8.51 60.15 ,
12.00 01 seliG 81.66 120.90 108.23 290.15 "'21.80 565.87 702.22 815.95 899.2'" 950.21 013.00 OISCIIG 911. 06 966.72 9/13.73 9U8. 1t) 865.47 818.07 768.52 118.5'" 669 .... 2 622.02
1.... 00 OISCIIG 516.91 534 .... 3 494.80 '~5IL 09 '1?'1.28 393.29 364.98 339.16 315.64 29.... 23
15.00 OISCIIG 27'1.72 256.911 2"'0.7/1 226.0'1 212.76 2UO.85 190.23 180.77 112.27 16.... 59
16.00 OISCIIG 151.63 151.32 "15.62 1/1(}. 50 135.93 131.88 128.32 125.19 122 ....... 119.96
17.00 OlSCIIG 117.70 115.59 113.60 111.73 lU9.95 108.28 106.12 105.29 103.99 102.80
18.00 o seliG 101 . 10 100.65 99.61 98.n 91.35 96.10 9'-1.78 93.43 92.08 90.16
19.00 o SCIIG 89."9 88.30 87.17 86.12 85.'" 84.23 83.39 82.61 81.88 81'.20
20.00 o SCIlG 80.56 79.91 79.22 78.43 77.57- 16.50 15.38 1.... 20 13.01 11.82
21.00 o SCIIG 10.66 69.51 68.54 61.51 66.66 65.82 65.0'-1 6.... 31 63.6'" 63.01
22.00 o SCIIG 62 .... 3 61.89 61.39 60.92 60 .... 9 60.09 59.12 59.38 59.06 58.16
23.00 o SCIIG 58."9 58.23 58.00 51.78 57.58 57.39 51.22 51.06 56.91 56.77
2.... 00 o SCIIG 56.62 56 ....2 56.12 55.63 5.... 85 53.70 52.13 50.11 "'1.89 "'5."0
25.00 o SCHG '-12.81 '-10.20 37.6'1 35.20 32.89 30.71 28.68 26.19 25.02 23.38
26.00 o SCHG 21.87 20 .... 9 19.2'1 18.10 17.06 16. 11 15.2'" 1'-1.'-1'" 13.70 13.02
27.00 o SCHG 12.38 11.18 11.21 10.69 10.19 9.72 9.21 8.85 8 .... 5 8.01
28.00 o SCIIG 7. 71 7.37 7.0'" 6.13 6."3 6. '''' 5.81 5.61 5.36 5.13
29.00 o SCHG 4.90 '1.68 4 ....8 4.28 11.09 3.91 3.74 3.59 3.45 3.32

--- IIYOROGRAPII ADDED TO OUTPUT HYOROGRAPH FILE WIT II SEQUENCE NUMBER

EXECUTIVE CONTROL OPERATION ENOCMP COMPUTATIONS COMPLETED FOR PI\SS 1 RECORD 10 00000250

EXECUTIVE CONTROL OPERATION ENOJOB RECORD 10 00000260
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TR20 XEQ OS/25/62
REV OS/211/62

SAMPLE JOB 2 USING 24HR TYPE I' STORM FROM STR 1 TO XSECT 2 00000020INCLUDES ADDltYD,REACH COEFF'S ,NOPRINT, SUM, HYD'S & FILE GEN.00000030
JOB SUMMARY

PAGE 5

',',

., .

SUMMARY
PAGE 6

JOB

OUTFLOW
PEAK -liME
(crs) (HR)

SA,.,rLE JOB 2 US I NG 2'fltR TYPE I I STORM FROM STR 1 TO XSEYl""'" 2 00000020INCLUDES ADDHYO.REACIt COErF'S ,NOPRINT. SUM, HYD'S & FA'lE GEN.00000030

srlrc,rD "OD'F,rD A"-R'N RrAcH ROU"NCS 'N ORDER OF S,~u"vr CON'ROl INS'RUC"ONS(A STAR(*) AFTER VOLUME ABOVE BASE( IN) INDICATES A /H¥OROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10~ Of PEAK)
HYDROGRAPII INFORMAT ION // ROUT' NG PARAMETERS PEAK------~~ OUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK S/Q ATT- TRAVEL TIMEINTERV.ARK~ BASE-ABOVE TIME ATION ~ATION LENGTH RATIO @PEAK KIN STOR- KINE-PEAK TIME FLO BASE INCR II COEFF POWER FACTOR 0/1 (K) COEFF AGE MATIC(Crs) (HR) S) (IN) (HR) (X) (M) (K*) (Q*) (SEC) (C) (HR) (HR)

INfLOW
PE~flME
(ers) (HR)

TR20 XEQ OS/25/62
REV OS/24/82

XSEC REACH
ID LENGTH

( fT)

SUMMARY TABLE 2 -

SUMMARY TABLE 1 - SELECTED RESULTS Of STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED(A STAR(*) AFTER THE ~EAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH.)
SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGESTRUCTURE CONTROL DRAINAGE TABLE MOIST TIME ------------------------- RUNOff --------------------------------------10 OPERATION AREA 1/ COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE(SQ MI ) (!tR) (HR) ( IN) (HR) ( IN) (FT ) (HR) (CFS) (CSM)

ALTERNATE 1 STORM 1
STRUCTURE 1 RUNOff 1. 20 2 2 0.10 0.0 5.20 24.00 2.61 --- 12.10 2097.04 17117.5STRUCTURE 1 RESVOR 1. 20 2 2 0.10 0.0 5.20 24.00 2.60 526.11 12.36 926.67 172.4XSECTION 1 REACH 1. 20 2 2 0.10 0.0 ~.20 24.00 2.60 --- 12.84 700.68 583.9XSECTION 1 RUNOff 0.46 2 2 0.10 0.0 5.20 24.00 2.70 --- 12.57 394.20 851.0XSECTION 1 ADDHYD 1. 66 2 2 0.10 0.0 5.20 24.00 2.63 --- 12.7/1064.04 641.0
XSECTION 2 REACH 1. 66 2 2 0.10 0.0 5.20 24.00 2.62 --- 13.0 972.41 585.6

Each Summary Table would normally start on a separate sheet.
:;I~''''

: \ \ .. '

. '\

n,
I

..............

fl' I-

~.

.' . (

0.4[/ ..

0.25

~. -j-., ,,,~

0.40
0.30

0.22
0.34

1486
891

0.751
0.913

.400 1.33 0.160
2.40 1.05 0.087

0.10
0.10

2.60
2.63

o
o

2.7106412.6
13.0

700
971

Note:

12.11
12.7

STORM
924

1064

ALTERNATE
1 5400
2 3000



SUMMARY TABLE 3 - DISCHARGE (crs) AT XSECTIONS AND STRUCTURES rOR ALL STORMS AND ALTERNATES

ALTERNATE

XSECTION 1 1.66
ALTERNATE 1

TR20 XEQ OS/25/82
REV OS/24/82

XSECTION/
STRUCTURE

10

STRUCTURE

DRAINAGE
AREA

(SQ MI)

1,20

SAMPLE JOB 2 USING 24HR TYPE " STORM rROM STR 1 TO XSECT 2 00000020
INCLUDES ADDHYD.REACH COErr's ,NOPRINT, SUM. HYD'S & rilE GEN.00000030

STORM NUMBERS .
1

926.81

1064.04

JOB SUMMARY
PAGE 7

lit,
'"f'l

XSECTION 2 1.66
ALTERNATE 1

END or 1 JOBS IN THIS RUN

912.41
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HYDROGRAPH GENERATED BY FILE OPTION. COLUMN 69. RECORD 210. PAGE B-S



•
READHD FILE GENERATED BY HYD OPTION COLUMN 69, RECORD 210

Continued from Page B-13

8 811. ')6 1').91 19. ?2 18." 3 , 1. '12 '11
8 76.50 15.38 74.211 13.01 11.82 ,.2
8 10.66 6').57 68.54 61. 57 66.66 43
8 65.82 6'1.04 64.31 63.6', 63. III 44
8 62.43 61.89 61 . ]9 60.92 60.49 '.5
8 60.1l9 59.72 ~9.38 59.06 58.16 46
8 58. 1.9 58.2] 58.00 57.78 51.58 ,.7
8 57.]9 57.22 57.06 56.91 56.77 '18
8 56.67 56.42 56.12 55.6] 54.85 49
8 5].10 ')2.13 50.17 47.89 '.5. 1.0 50
8 ,.2.81 40.20 37.64 ]5.20 ]2.89 51
8 ]0.71 7.8.68 26.79 25.02 2].]8 52
8 21.81 20.49 19.21, 18. III 11.06 5]
8 16.11 15.21, 11'.44 13.70 13.02 ')1,
8 12.38 11.78 11.21 10.69 l(). 19 55

\,; 8 9.72 9.27 8.85 8.45 8.07 56
L< 8 7.71 7.17 7.0" 6.13 6.11 ] 57

8 6. II, r,. 8' ~.(.. 5.3t) 5. 13 58
8 4.9" 'I. 6~ 4 . I,ll 4.;'6 I, . /19 59
8 l. 91 3. fl. 3. ')9 l. 45 1. ]2 60
91NOIBl

Note: For format. see Form #276. Page F-18.

tb
I

"
~
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.... ;... . .~ ,
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C-Z,
SCHEMATIC DRAWING OF SAMPLE WATERSHED

Sample Job No. :3 (

':' -:
}~.~~J...._~ .

LEGENO

77(,47)

Structure Numb.r I

Oi"'~lon Struc:ture

CrOll Section Number I
(at da_n,treom end 01 rtac:1l )

( S..hv c~v,,~ 1 N vII )

( Shvc h .. 'f'{" Z. Nvl/)

N
m
o
o

.A

'"o
o

0.46
76( I. 07 )

\

®

C?
\

1400 II.... l ...."'· ' •• 1

~.4][I.J"1 [[•• ",•• c: ••II. (X 1][[.,......11 .. 1]
1.20 0'.' ",••. s••• ,... ,I ..

" (,33) ...Nff till'''' .." rtll ••• f Clnclntratloft-Howtll
. ,

«
I

I

o
Rel.r.nce Loc:ation Number 4

---I~~ Inttrve"i"~ Aria



e e .e

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SCS-ENG.-264 DRAFT
REV. May 1982

.Joe 9 H,drolo9;st' ..J~z:,

TR - 20

JOB B TITLE

5'/t.4/S~ I .,

Jal "ecorl~ (required)

CollJlNl. 1-3 JCD

Cohnn. 5-9 TIl-20

CollJllm. 11-17 Il0Lrorr
Use only if a holdout hydrograph i. de.ired.

Colullll'l. 21-24 £CON

C'ol\JlNl. 31-39

Cohnn. 41-48

Col_n. 51-57

Col_ne 61-67

Col\ftntl 7)-80

TITLE lll!!=ords (onl!

Collnns' 1-5

Col_ns 7-9

Col-ne 11-80

Use only if peak dl.charge output for teoN2!Ull8l ie desired. Locations for thl. output .ust
be selected for inclusion in Summ3ry Tables 1 and 3 also. Such dl!siqnatioQ can be ~de using
summary option exploined below (colUMns 51-57) or on Standard Control (column 71).

FULLPlllNT
Use only if FULLPRINT option is dosired.

PASS-XXX
USI! only if P~S nlnber, XXX, is grenter thon 1. xxx is on integer, right justifil!d.

SUI1MAllY
Use only if S~ary Tables 1 and 3 are to include all Standard Control operations (exceptSAVMOV).

NOPLOTS

U5e if no cross section rnting plots are desired.

EHOrLOT
Use if ollly cross section rating plots are desired with no routings.

Option3l user information, printed at top of input listin~.

rl!q~iTl!d, sl!cond is optional)

TITLE

XXX (first TITLE record only) •
An optional usar file'nlnber, XXX, i. an integl!r, ri~ht justified.

Both titles ~y be any characters desirl!d.

'"I
t)l



DATA FIELD NO.2 I DATA FIELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO.5

f'\
I

+-

RECORD
IDENT.

SHEET ~ OF 7'

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

FiIIloSI row of data wllh lost entry of

0./01- 0./7 I I

0.'2.8 0.48

I·too J.74 I

2..08 Z.8.3 I

1I.4S 7·'2..1 " I

8.08 8.43 • I

/0.32- 10.<t,1 I

1/.52- II. g,
IZ-·IG, 12../to I .• I

TR-20

CUMULATIVE RAINFALL TABLE
"AG.~I!:S· '<17'2.

STORM TYPE OR DATE SUAISORV GAGE.

Hydrologist .JEZ- Dott 5"/24/82.

IMPORTANT: Line oul unused lines. Dolo fields require decimal points.

8.8~ I '1.33 I 9.77

/./8 I 1.4-2. I /.57

7. ..,. 8 I 7. ~ 8 I 7. "18

/.74 I j.74 I 1.8/

0.00 I O.O~ I 0.//

-I.~8 I .5.35 I 5:98

0./7 1,0.17 I 0./7

/2. . ()2,. I 12. .014 I /2-.If4
10.8" I //.09 I 11.30

IEnter successive entries left to right wllh first entry for time • O.

DATA 1.0.

CODE NO.

scs· ENG.• 271 DRAFT
REV. "lay 1982

: ... : ..~ ... '"

:1:·i/\:/[.::'::\;/;;)::·I/,:(':\ ,"

I

I • •

I I I.
........-(LLHLK:):t\)·::/.:

,:;g;W;;,;;j:,;'f:,;g
: .

i:191']EN,D.T.B.L LU?>?!til\~~Y.i);~!:+!::~}t:/~i.L~}:})J)T:~~{f;:~·!:h.;~~;~:.~~~!~r!~~..:~~r~~~~~~:·:~·;~G~~~i~~i~.~::X2fi({)}eini::r2t~:{:};;::;\FtYi((



c~'_ • li .

SCS - [NG.· 270 DRAFT
REV. May 1982

TR - 20

STREAM CROSS SECTION DATA
~~~ss SE.CTlON NO. --=5:...-__

U. S. OEPARUt£NT 0' AGRICULTURE
SOIL COI-4SERVATION SERVICE

RECORD

WENT.

OF- 7:3SHEETDolt S/24/62..~J""o!OlJil' ..J E Z-

~:~I :-:~~ 1?"i';LI:Pr"l::rii:);i:(;1 DATA FIELD NO I I DATA FIELD NO, 2 I DATA FIELD NO, 3

~
~

I I IMPORTANT: line oul unused lines. 0010 fields require decimal polnls.
I I I I:~~~~~~ol? Oroln091 Auo, Sq, Mi, Bankfull EleYOllon, fl. ! I
r:r;Tlx SEC rmOl(;Q··. :::·':':.:;;\:::;'·:")·:':·1 10 I 49s: s- I··:·,·;··:·,:',;:,::,;?,,;,::'{·;:,;:·::>·:··;·:·:·:;;(:::!::~;:::::'/>.', ..·:'(::·i.;;:;:::~:;'·::·:~;;:f:>'::;'1 l:c:01u.:JJ I' , II~ ;.::: ..:::::: ::-........... • , • : <.:.: ..: ; ~ :: :~ ; ::.: ·:·····'·f·". r I" ~ ~

I I I (Use 1.0 unlen dischorC)8 In CSM,) I ,
I I I NOTE: Moalmum 0' 20 dolo records ollowod. I I
I I I Elevollon, fl. Dischorqe, CfS End Area, Sq. fl. I I

nffi-;"i,d/\:,d""F ::~: I ~:O ~:.O ,,,,,~,;~
.:-:.::.>: .. ,. .. :::.'.. ,.... >.':.:"'::. ~. 4'14. 57. S~. -J-J-L..-.L.J..tQI

~
~ F:":-'::::: .::-".: ..;..; .. :.,;::.:::.-; .. :-;::.... :. ::. 49S~ 8~. 75. . /D()

~. ~....•.. ", ", . I I I' ,7

,. '..~ .. ~ -::-:':".-.. :.-.. -.. ~: 4-°5 5 Iota 9to. -f ~"'ol
" ". '.. '.',' ,. . ------_.- .~ ~

:: I ..' -:- .:.: :..: 4 q", . I '3 l. . / 3 8 • I .:... 0 ~e.' ;'1
J I' _",:'..' 49" .5 I to 4 . _ 2. 0 2.! L~, .?~~
J~ _._ .',' .: . :::~ 497. l..oS. __~87. I .1 f f I , Z30J

j \.' .:.':<1. .... :' ..'.:' . -#98. 3/9. 52.2.. I too ' "tAtQ~

i~1 ~~~r~.-~~·..' 4'l~. 482. 843.! lsoimI__~!__-I-~--~- SoO. 70S". _ 1250. ! • ! I It-b,O:;\ 'k" I 502. J 3'2.. 23.30. I l7.o1
~ _._.I~ - 504. Z:3~ I. 3770. , , I I 1~81Q
:1 . I.. _

II~ ~'I I ' :'·1 I I I linu.::. '.... . .. I I I I I I

I • • , i· '::'~:':.~/ ;:;';"',:.:i ~:·;::.:::.:~.;:::.~:.:/>;;~i:);:: .N~T~3:·.·r~:,~.o~.~~:~,~. ~~~~;~~ ·!~~··,~·~·,·.~:~~.~~~.·~~\~,:~·~\~.~~~:,::::>;i}.:)·;: {:\.(:.:).f::.;;(J:;(;(~~W:\:i:::-;i>//i<.1 I l'l



IMPORTANT: line out unused Jines. Data fields ,equlr8 decimal points.
Oroln098 Areo, Sq. Mi. Banklull Elavation, Ft.

f\,
6'

RECORD

IOENT.

I
I

SHEET ...... Of 7

U. s. DEPARTurHT 0' AGRICULTURE
SOil CONSERVATION SERVICE

DATA

DATA fiELD NO.3

~:~::~·~~·;'~};~~~~~·:~~;~~~~/:~?:~~~:~·~:~:~TITI1;}r~~~~I:\~i~l~}::~~.~~i~;~:~:1_~~:~/·;~·.

Doll S/2.+/82..

DATA FIELD NO.2

-,·ez.

TR - 20
STREAM CROSS SECTION

CROSS SECTION NO. _....:::(o~__

Hydrolo,I,t

;/':{?i).:~\FY.:'.=}1 /.0 I 4S4-.3

..Joe ~

:;;t#@;:tl',H~'Mf~I\M;;'\)~i#'DATA fiELD NO. I

I I I
I II(SECTIONID.

1001· zoo I

DATAl TABLE
CODE NAME

scs.rHG.• 270 DRAn
REV. Hay J982

(Use 1.0 unless dischorC)e In CSM,)

NOTE: Mallmum 01 20 data rlcords allowed.
I
I
I-,

I ,,~/P

, , I , ,St.o

I ! ~.5e

I ' 3tf(J
.L..W ' ~l".O

I , ~,.!()

~,7!(J

~

I' I ~910

I • ..I.a,o

Elevation, Ft. 0lschar98, CfS End Area, Sq. fI.

. ...~. .......... :.:. ; : 480. 0.0 0.0

482. t.,. ~.

4-84-. '11. 104.

4SS. /4-4. J?J8.

485.5 I 7~. /~fJ •
4-8~. ~IS-. 2. 2.(,.,.

487. 3to. +5Y.
4g8. 485. 87S.

~'-':I

4-10. /072.. 2..0~O.

4-92. /97/. 3~2.9.
..

~1.

.. ':<~U7'~:>':~:':;'~~~?~7?:~:';::

...... ~

......... .... .-r:

I

I , ,

I

. .........

··2LL
-L...',

't±.:·-.:··· .. :·:·1: .. :··.
" .. : ..: .....:-.:

-
I

·:Iq"

\.. ~. '0

'"
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SCS • ENG.• 213 DRAFT
REV. May 1982

TR - 20
STANDARD CONTROL FOR WATERSHED

u. S. OEPAATNENT OF AGRICULTURE
SOil CONSERVATION SERVICE

Woll,."I • .sA~PL Ii JOIfJ 3 0011 S/z.'"/32. S OF 7

DATAl OPERATION

CODE r:NAME NO.

x SECTII HYDRO.
STRUCT. NUMBER

IN· lIN -loUT.
(S(ClISTRUC1pUT PUT PUT

10. 10. #. #2

DATA FIELD # I DATA FIELD # 2 DATA (IELD # 3

OUTPUT OPTIONS

PRINT
Ipu~1HYoJ£l(J VDl.lru Isu..

RECORD

IOENT.

........
~
C>

: ~ RU,N ~ F F' I AREA, sa. MI. RUNOFF CURVE No.1 TC ' HRS. . ../.~.
. 6 . RE ,SV41R 2 • ::':.:;': SURF, EL. AT T:O,fT.,:.~.··:):::::::·<·::·::::::::-,·.i:;\·;·:~;:.\/·:.:::)::'/:::::::'(':".:: .:. ..~

~ba: :6RE ACHt.;:~ . :::.,:.... LENGTH, FT. :ENO~~~lliii~'~';'~~T"~i~~ilf:l~I;"': . :'; -.: l-"

~ ~E.' :':~:~:~~ •.. : .. ··;:'·:-:,2.;{)\;i.·:·'.·::·;i,;;;·~·;;};·:·;'!;\:· '?;\ ;~)·H;;0i

\

":6. : DlIVE,RT" 6. t: OUT~ oIS~HA~GE,CfS OUT I,Decimol-I.D.A·1 OUT2. i.D. ... :O/:Oi::O:O.>O::~
':.:.::< E,N ,o,A,T,A ::-'::./::' .:: .... '.' >.' .;:.::::.::.:<~:.:.:'::.;':::.'-'; .. This recOtd is lobe used only 01 end of all slondord conlrol records. ;":!(:;':/:',

EXAMPLES

DO .NOT

ENTER

I I I I I I I I II 'I I I I I I • I I I I I I I
I I .1. I • I I . . . I I I I I I
I IR,,_I ,ulil, I I I I I IMPORTANT' Dolo Fields No. I 2 ond 3 reqUite deCimal pOlnls. I ~ I I I I I

...." lot'" I I I I I . , ,

1110'[' T~I. f _, •••,.,•• f !' •••• c __ PI ••e:I•• 11 •• 1.

1 ••".710
I I ,t,f.D

I I I ,+,'1.0

~Z
I I • ,5/l.0

I I I r4l=P
I I ;4',0

I 1 I , .f.f,C>
I I , ,42:0

I , ,4,"'c>

:; ••'1'

':-J-L
';'W··:::1 t.:· ::

,··M.· :-

·.-Ll~.··

'·.14:

·'~···W·'-', '.;' -:'
I,' •

:··:·H.:H.
O. 35"'

J.'Z.O I 75. I O.~:3 11·l-t~.l-I'
51.1.5" I I' .

5400. 0.4- J .3! ,..~ ..~::.-
a . 414 7~ • J • 0 7 . . .' ':

, :tl:'"
go 00. l .4- J. b S- .'

,
(>.44- 7~.

",",00 _ , • 1 0 .st
. O.~I 71. D.41.



SCS - ENG. - 27 3A DRAFT
REV. May 1982

Wo'ershed SAMPLE J08 .!S

TR - 20
STANDARD CONTROL FOR WATERSHED

SHEET
Dole 5/2..4/82..

'). S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SE RVICE

OF 7

"I
00

, , , . . I .
CODE, OPERATION 'XSEC;STRI~ HVD. NO: DATA fiELD NO. I : DATA fiELD NO 2 : DATA fiELD NO.3: OUTPUT OPTIONS !RECORD 10.

,'i." j..,j', I I IMPORTANT: Data fields No 1,2, and 3 require decimal points. I I
II~ ... II.... I I

.~ ~b&UY.D 14 .10.03 .~ ~ 7 ' . $'.50. F l- . f- . f-' :.1- -:

. ~ .1s.A,v HoV .'~ 10,0.... ..'[7 ...~ .'

· s:....o. f- '. J,;:. ....
: f- .· f- . 1-':.... ~

. ~.A,\I"" .\1
:!.c; ~.O4

. ,
"~'

• 55.(
.~

. f- .· f- .- :>-. '.

~ A.b b II Y.D :·4 OO~ :t_
",!: ,

'.
I • ~A(J·ro

l- f- 1-' .. I- .

~ . fEA.CM. I~ ~.o.S 17 . 5' ZGiJOO. , .
I s'7.lJ

.~
:': I- .....

I- .1- . .1-

I' : P.' V£It.T
'.

10.05 ;~ J7 : , . I 00. 0.4 8. I I 51J,c.
.. ~ 6' ..l- I- '.' : '1- :..

:R.E,4CH 'I~ 10.0.' 7
:>-.< 4900. I. I S!I(J10"- :'~

1-: '1- :. '1- .
'.~ .. , KUll.0F.~ · I Ioofl .. ~ . 1.30 7q. f..OO , :

:.1- : I ~.()O
.. ~ .~ I- '1-

~ iA D.b JlY.D 100' '. ~ '.' 1/-
I . .. , 1D.,eI- ~

I- 'f- "I-
~

Is: N,J>,A T A.
· I- I-. .: f- .

, _tt:-l-' I- r-"I--. I I . >-.' -: : :- !- .--.
~

l- f- .---: ,
10..- .... !- '.

:f- 1-1--'. -' l- f.-r-- .......... ~ · ...· l- I- . - - ;;;. ~ f- l-..1"'- 1-1-• I "~~ ~ · I , ,:' I- !- r---... ---- f- f- l-.
I

·:.f- .f- "i- '1- I- . • I. •
'. ----- ---V"'"
.1-.~ f-- I- : ~. - - •

~
r-

. .'1-
. -L.>-
~ - .. f-' , . Iv ----- .'--- II :-1- '1- - 1- . , II- t-

.' :._.' ~ ----- r ,
I".1- ".-::

i- .'. I- .'. . .......
~

"- f-.

~UI I I ... '.~
......~.

· II- '.,- . - - I- ' ..------. I .~

i..

8f t- '"'- :-f::o. I .'. l- . ' '- . I- -q I-~

iiH:::r j- ~ II~ ::' I .' .....
~f-.o... I,'.- I- ::1= .V"'" - · .1-

~!
t:

.'

"" •
.>~;~~.~

c·
A



·e

SC S· ENG. - 274 DRAFT
REV. May 1982

Wotershed $A~PL.E JOB . .3

e

TR - 20
EXECUTIVE CONTROL FOR WATERSHED

Dole 512.4/62

....._e

U. S. DEPARTMENT OF' AGRICULTURE
SOIL CONSERVATION SERVICE

OF' 7

DATA

CODE
OPERATION DATA FIELD :#: I DATA FIELD # 2 DATA FI,ELD # 3

RECORD

IDENT.
I I I I I I I
I I I I I I I

:; 7 ..~ ~r-·:·~·~:~::":::::i-.;:;:x::n};~~j~!~.r.:~:~.~.~.(i.'.i~}.~·~.:d: .i~~:~ ,.~;~~ ":o.~X .~(·I.~~ ~:i ~~.~.~~I~:.',?~~~·.··~ ;~~·d~·!~·.· .C?·~.I~~I.· /\~!.', h'O:~: ~~~: :'.~'~ ~~.e.~il:i· .e.!.f~i i.i. ~'<::/::.:'{\.:.:': :::.
. 1. SA SF A,,. 5 :-::;"<::·:·:·:·~:;·~::·:::::r::.Y·i:·:::::··::;';:';.:.;;:.· NEW BASE FLOW, CFS I IF VOLUMe IS IN DATA FIELD No. I. I.:::-::i.::i·:):;:·;:::<:·~:·:-;;::··;:::·:.;::·.;I

.. : .'. ~I ,L", . .; ;'.;'::::::'., :-':::,..::::.::-".:.':..;:.".:-::.':::: or VOLUl.lE IN INCHES I PE/IK TIME HOURS I~ BASE T IlH HOURS I::.·::·..·:···~:,···, ::;:, .... :;.:...;.:.;.:.:;.:'

'!:' 1: I NIC RE M;~ 6 ~.~:":"=/~·::i\)(:)\\:V·>t???:.)(; MAIN TIME INCRE MEN' HRS. r~:~i~I~.~~~~e~/·i.~:;~qW!~.~~~.·I~i.!i~(~~."'·~YI~;i~~i·~!·~~.;~~:~.~·r:~.~.:~~;k~~~·.j~~;:~m:f.~iii:~·~~.iAid:>:

~ I I I I I I Iw I Iw I I
~ ~ :5 I I ; I STARTING TIME I RAINFALL OEPTH I RAINfALL DURATION I~ .1 u I~ I~ I EXAMPLES
~ z to- 1 I INCHES I HOURS I~~I 2 10:: g Io::g I 00 NOT
Cl 0 Z I FROM THRU HOURS z ~ ~ I~ I
)( 0 W OR OR I I Sel depth ond durotlon to LO for actual rolnfoll) I<l I I «l EN T E R
w I KSECflSTRUCT KSECT1'STRut I 10:: I I I I

\

]11:: C,~,MPUT:' 7 1 L:: lit: I I I [.I 1:·:,:[:1 1:<1. I':'

g:6 ~:::~;: ~/i;;,g~~·,'f'~~:;t:;.~~~jj~;M!t';Jf!;i~;i.:~J;;:~:'ir;;':;t;;:t>;W'·~il::;[;r;l';;;;d(J~;";";"r,·'i!;;;\/;!·.
: : Ril}ht justify theso fields: I IMPORTANT: Data Fields No. 1,2, and 3 require decimal points. : : : : :

:. O. 'l..5 . :. .::::.::
........-+-J4::;; I . 0 I . 0 1 !-L-'~'-

1-I-I'-FI..;.c
F-L-'''-t-'-f t-J~.~':. 2..5 I. a I. 0 7..:

~L..+-JYI-I...L.-+-Y ::: . ' '. .

U7W\/:W::j J ~()
';'w~l:Jiliikr: :: : : : I : ~

'; ~..

.:..

• " ...1 I I

I: I ! I 1?H·:::~::::.:1...1-l.:..---rr ..
';',

'.:

:.:::

··.l-C: .....



• •••••••••••••••••80-80 LIST or INPUT DATA FOR TR-20 HyDROLOGy··················

JOB TR-20 FULLPRINT SUMMARY 00000010 0TITLE 003 SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6 00000020
TITLE INCLUDES X-SEC. TABLE. DIVERT. PLOT. rULLPRINT. SUM .• TIERO 00000030 •5 RAINFL 7 1.0 -- oooooo~o

"8 0.00 0.06 O. 11 0.1/t 0.17 00000050 t)
8 0.17 0.17 0.17 0.28 0./t8 00000060
8 1. 18 1. /t2 1. 57 1.60 1. 7/t 00000070
8 1. 7/t 1. 7/t 1. 81 2.08 2.83 00000080
8 /t.28 5.35 5.98 6./t5 7.21 00000090
8 7./t8 7.88 7.98 8.08 8./t3 00000100
8 3.83 9.33 9.71 10.32 10.61 00000110
8 10.86 11.09 11.30 11.52 11. 81 00000120
8 12.02 12.06 12.16 12.16 12.16 00000130
9 ENDTBL 000001/t0
2 XSECTN 005 1.0 /t95.5 00000150
8 ~90. 0.0 0.0 00000160
8 492. 17. 24. 00000170
8 /t94. 57. 56. 00000180
8 495. 86. 75. 00000190
8 ~95.5 106. 96. 00000200
8 1196. 132. 138. 00000210
8 ~96.5 164. 202. 00000220
8 497. 205. 287. 00000230
8 498. 319. 522. 000002~0

8 499. 482. 8~3. 00000250
8 500. 705. 1250. 00000260
8 S02. 1362. 2330. 00000270
8 504. 2361. 3770. 00000280
9 ENDT8L 00000290
2 XSECTN 006 1.0 484.3 00000300
8 480. 0.0 0 ..0 00000310
8 482. 29. 46. 00000320
8 48/t. 97. 104. 00000330
8 1185. 144. 138. 000003~0

8 ~8S.5 176. 168. 00000350
8 486. 21S. 226. 00000360
8 ~87 . 320. ~S9. 00000370
8 ~88. ~8S. 87S. 00000380
8 ~90. 1072. 2060. 00000390
8 492. 1971. 3629. OOOOOltoO
9 ENDTBl 00000~10

6 RUNOff 1 01 6 1.20 7S. 0.33 00000420
6 RESVOR 2 01 6 7 521.5 00000430
6 REACH 3 001 7 S S~OO. 0.4 1.33 00000~40

6 RUNOff 1 001 6 0.46 76. 1. 07 OOOOO~SO

6 ADDHYD 4 001 567 000001.J60



~;e e ./ -
**********************80-80 LIST OF INPUT DATA (CONTINUED)**********************

6 REACH 3 002 7 5 3000. 2.4 1.05 000001f706 SAVHOV 5 002 5 1
000004806 RUNOFF 1 02 6 0.44 78. 0.35 000001f906 RESVOR 2 02 6 7
000005006 REACH 3 003 7 5 4600. 1.9 0.88 000005106 RUNOFF 1 003 6 0.31 77. 0.47 000005206 AOOHYD If 003 567
000005306 SAVHQV 5 004 7 5
000005406 SAVHOV 5 001f 1 6
000005506 ADDHYD If 004 5 6 7 1 000005606 REACH 3 005 7 5 2600. 1 000005706 DIVERT 6 005 5 7 1 100. 0.4 8. 1 000005806 REACH 3 006 7 5 4900. 1 000005906 RUNOFF 1 006 6 1.30 79. 2.00 1 000006006 AOOHYO 4 006 5 6 7 1 00000610ENDATA
000006207 INCREM 6 0.25
000006307 COHPUT 7 01 004 1.0 1.0 7 1 01 06 000006407 COHPUT 7 005 006 2.5 1.0 1.0 7 1 01 06 00000650ENDCHP 1
00000660ENDJOB 2
00000670

*******************************END OF 80-80 LIST******-*-********_**************

Note: The User Notes, page 1, is not repeated in this Sample Job (See page A-8).

()
I

......

......



TR20 XEQ OS/25/82
REV OS/24/82

SAMPLE JOB 3 USING ACTUAL STORM rROM STRUC 1 TO XSECT 6
INCLUDES X-SEC. TAULE, DIVERT, PLOT, rULLPRINT, SUM .• TZERO

00000020
00000030

JOB PASS 1
PAGE 2

1000n+------------------------+------------------------+------------------------+
(),-~

13.

LEGEND

LOCATION OF PLOTTED VALUE
3 = REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
B = BANKFULL RELATION SHOWN ON AXIS

AREA= 96.0 SQ FT DISCHARGE= 106.0 CFS

CROSS SECTION 5 DISCHARGE-AREA DATA

REFERENCE DISCHARGE AREA
NO'S (CFS) (SQ FT) M

1 0.0 .0.0 1. 43
2 17.00 24.00 1. 43
3 57.00 56.00 1.43
4 86.00 75.00 1. 42

5 106.00 96.00 1. 31
6 132.00 138.00 1.17
7 164.00 202.00 1. 06
8 205.00 287.00 0.97 *

9 319.00 522.00 0.89 *
10 482.00 843.00 0.88 *
1 1 705.00 1250.00 0.91 *
1? 1362.00 2330.00 0.98 *

13 2361.00 3770.00 1. 05

A STAR (*) INDICATES A COMPUTED
M VALUE IS OUTSIDE THE 1.00 - 2.00
RANGE. IN ROUTING THIS REACH THE M VALUE
WILL BE SET TO THE CLOSEST LIMIT VALUE.

+
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+
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CROSS SECTION AREA (LOG SCALE)



-
TR20 XEQ OS/25/82

REV OS/24/82

e

SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6
INCLUOES X-SEC. TA~LE. DIVERT, PLOT, rULLPRINT. SUM.,TZERO 00000020

00000030
JOB

.-
PASS 1
PAGE 3

C
F
S

L
o
G

S
C
A
L
E

10000+--------------- + + +
I
I
I
I,
I,
I
I
I 10.I
I
I
I 9.1000+ + + +

B.

7.

6.

5.
'L

100B 3. + +

2.

10+-------------------- +B +_-----------------------

10 100 1000 10000

CROSS SECTION AREA (LOG SCALE)

CROSS SECTION 6 DISCHARGE-AREA DATA

REFERENCE DISCHARGE AREA
NO'S (CFSI (SQ rr I M

1 0.0 0.0 1. 482 29.00 46.00 1.483 97.00 10lt.00 1, 484 lltlt.OO 138.00 1, 45

5 176.00 168.00 1. 376 215.00 226.00 1, 257 320.00 459.00 1.028 485.00 875.00 0.89 *
9 1072.00 2060.00 0.91 *10 1971, 00 3629.00 0.99 *

A STAR (*1 INDICATES A COMPUTED
M VALUE IS OUTSIDE THE 1.00 - 2.00
RANGE. IN ROUTING THIS REACH THE M VALUE
WILL BE SET TO THE CLOSEST LIMIT VALUE.

LEGEND

. - LOCATION OF PLOTTED VALUE
3 : REFERENCE NO. OF PLOTTED VALUE
X : MULTIPLE REFERENCE NUMBERS
B : BANKFULL RELATION SHOWN ON AXIS

AREA: 104.0 SQ FT DISCHARGE= 97.0 CFS

<\,
......
~



EXECUTIVE CONTROL OPERATION INCREM

TR20 XEQ OS/25/82
REV OS/24/82

SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6
INCLUDES X-SEC. TABLE. DIVERT. PLOT. FULLPRINT. SUM .• TZERO

MAIN TIME INCREMENT = 0.25 HOURS

00000020
00000030

JOB 1 PASS 1
PAGE 4

n•
'"

RECORD 10 00000630~

EXECUTIVE CONTROL OPERATION COMPUT FROM STRUCTURE 1 TO XSECTION
STARTING TIME = 0.0 RAIN DEPTH = 1.00---RAIN DURATION=
ALTERNATE NO.= 1 STORM NO.= 6 I,MAIN TIME INCREMENT =

""--

4
1.00 -- RAIN TABLE NO.= 1
0.25 HOURS~ .L)

" , " \'-}(/"

RECORD 10 00000640
ANT. MOIST. CONO: 1

BASEFLOW =

OPERATION RUNOFF STRUCTURE 1
OUTPUT HYDROGRAPII= 6
AREA= 1 .20 SQ MI INPUT
COMPUTEO CURVE NO. = 57.

PEAK TIME(HRS)
20.03
20.92
21.90
23.89
25.88
30.90
32.88
34.88
35.88
38.88

RUNOFF VOLUME ABOVE BASEFLOW = 6.22

-------------- _. _.. _---

RUNOFF CURVE= 75. TIME OF CONCENTRATION= -0~33 HOORS~ ____
INTERNAL HYDROGRAPH TIM[ INCREMENT= 0.0440 HOURS ~

\ -'-- -_ ...- --- -- . - --. - -- - _._-.- .. . . .

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET)
474.02 (RUNOFF)
450.91 (RUNOff)
293.23 (RUNOFF)
404. 75 ( RUNOFF)
227.30 (RUNOFF )
293.34 (RUNOFF)
3,.2.98 ( RUNOF F)
155.31 r J) (RUNOFF)
143.92 ~ , (RUNOFF)
186.89 ~ (RUNOFF)

WATERSIIED INCHES) 4817.57 CFS-HRS. 398.12 ACRE-FEET;

~Y)/)

0.0 CFS

OPERATION RESVOR STRUCTURE 1
INPUT HYDROGRAPH= 6 OUTPUT HYDROGRAPH= 1
SURFACE ELEVATION= 521.50

PEAK TIME(HRS)
20.03
20.92
21.90
23.89
25.88
30.90
32.88
34.88
35.88
38.88

PEAK DISCHARGE(CFS)
474.02
450.91
293.23
404.75
227.30
293.34
342.98
155.31
143.92
186.89

PEAK ELEVATION(FEET)
(NULL)
(NULL)
(NULL)
(NULL)
(NUll )
(NULL)
(NUll )
(NULL)
( NUll)
(NULL)

RUNOFF VOLUME ABOVE BASEFLOW = 6.22 WATERSHED INCHES. 4817.57 CFS-HRS. 398.12 ACRE-FEET; BASEFLOW = 0.0 CFS

OPERATION REACH CROSS SECTiON
INPUT HYDROGRAPH= 1

LENGTH = 5400.00 FEET

1
OUTPUT HYDROGRAPH= 5

INPUT = COEFFICIENTS RELATED TO CROSS SECTIONAL AREA. X= 0.40. M= 1. 33 )

I
f ,)

r'



('~-

TR20 XEQ OS/25/82
REV O,,>/?h/ A ?

~t.
SAHrlf JOB 3 USING ACTUAL STORM fROM SrRUC 1 TO XSECT 6
INr.lllors X-S£C.TAOt[. OI"CRf. rLoi. IULU'HINf. :.uM"ILt.KU

U0000020
UUUUUUjO

JOB

,.~

'W

PASS 1
PAGf ')

HOjjii ii.jj "i1-i\lN "UUIII~u l.VUt ILlt"' : U./II ~lAK IRAVLl 'IM[ ~ 1.25

P[AtI TIHfIIlRS)
14.29
21.20
24.21
26.16
31. 3l
3).18
39.23
42.17

PEAl( 01 SCIIARG[( crs I
3.91

429.30
361.48
210.47
279.42
321.63
17').66
60.4f1

PfA~ 11.£VAIION(f£ET)
( NULl)
(NULL)
( NUlt)
( NUI.l)
(NULL)
(NUll)
(NUll )
(NUll )

RUNOff VOIUHE ABOVE BASHlOW = 6.21 WArrRSII[O INCIIES, /1623.04 crS-HRS, 396.56 ACRE-fE[T; BASE flOW 0.0 CfS

OPERATION RUNOff CROSS S[CTION
OU r PU r .IIYDROGRAPII" 6
ARfA: 0.46 SQ HI INPUT RUNOff CURVE: 16. TIHE Of CONCfNTRATION: 1.07 HOURS
COHrUT£D CURVE NO. ,. 56. INHRNAl IIYOROGRArH TIH[ INCR[M[NT= 0.1427 1I0URS

........
~

CO

PEAl< TI HE (HRS)
14.27
21.01
24.19
26.11
31.36
3).15
39.22
42.1]

PfAI< DISCIIARGr(CrS)
2.12

166.8/1
131.94
18.96

108.91
122.12
67.39
22.09

PfAI< rtrvAT 10N( H£T)
(RUNOff)
(RUNOff )
(RUNOff)
(RUNOff)
(RUNOff)
(RUNOff)
I RUNOff)
(RUNOff )

PfAI< £lEVATION(f£ETI
( NULL)
(NUtt )
(NULL)
( NUI.l)
(HULL)
(NUll )
(NUll )
(NULL)

RUNOff VOLUHE ABOVE BASEflOW : 6.42 WAT£RSIIED INCHES,

OP[R1.TIO" ADDHYO CROSS SECTION
INPur HYDROGRAI'IIS= 5,6 OUTPU1 HVDROGRAPH: 1

PEAtI TlHE(IIRS) PEAl< DISCIIARGE(CfSI
14.28 6.09
21. HI !'>98.68
24.20 499.31
26.16 290.03
31.34 ]86.31
3).18 11 114.27
39.23 2113.06
1t2.16 82./15

RUNOff VOLUHE ABOVE BASEflOW : 6.26 WATERSH[D INCHES,

OP[RATION REACII CROSS S[CTION 2

1904.91 CfS-IIRS.

6728.ilO CfS-HRS,

157.4] ACR£-fE[T:

556.00 ACRE-fEfT:

BASH LOW :

BASE fLOW

0.0 CfS

0.0 CfS C)
I

~



IR?O XlQ 05/?~/8?

RIV 1l~1 ;>'1 / /I?
SJ\I....u JOB 3 USINr. IIClU"l SIOIH'I Illmi SIRUC 1 10 XSfr.I /l
INCIlmrs x-src. 1111111 , IIIVI'IlI. I'lnl, 111I11'IlINI. SI/I·l.,IlIRO

nOllOUl120
II lIll(Jl II 13 0

JOB 'ASS
PACE

1
6

INrUI II .... 1l1l0r.n""II~ 1 OIl,rUI IIYIlRor.llllrll' ~

11111; I II lfll'l). fill III I 1141'11 I , COl r I II.I I N I S III I "1111 '0 CIIOSS srI. I 10lll\l IIR[A.

I~OO II If n 1\" -~ III n011l Itlr. 1'01 I r l(~ 1 r H' '"' " ",. 1'1 "I; ",/IVII IIHf - II ?c:..

)( = 2. '1/). H= 1.05

(),
"'-
~

I'r M I 11-11 ( 1111:,)
1/1. (,?

? I .""
;>'1 . ~) 1
n.'11
31.75
.~ 3 : 'I !
1c).%
I,;'.""

1'1 M. IlISCIIMU;r(Cf S)
'j. ~!,

~911. 1)'1

1181. 'J'I
eR'I. I;'
3/1 3. ",)
'I j') . 'J')

? 3/1. ')~,

,of). {. I)

1'1 II h I I I VII I 1Oil ( II r I )
( r.ol I )
(NIlI I I
(Hill I I
( NIlI j I
(NIII I I
('4111 I I
( Ill" I )
I 1111 1 1 J

l'IJ~H:r I VOl :/f.1I 1-1'0 Ii !\/ISI I III"

0"111/. I 1(114 <;AVI·lIh/ CicOSS SI.C' 101'
'"1'111 1111'1-:1)(;"/11'1" 'I

(,.;'.'1 HI"If(;~III1) f'li:II'S.

.,
t..

lilliI'll I .....1I1l0(;fl/,'·II' 1

'.(;'/'.11. US-IIlI:=;. ~~5.6') IIcnl-rfll; B.\S[ r lOW 1'1.11 CIS

,.
.....

1:'.
Ol'rUAI 1011 IlUNOI r SlnUCIURr

011 I rill ""'rWO"R''''II:
111:1" '1. "I, SO 1·11
com'u I fll r.up.vr 110.

?
(.

1111'11 I IIuNOI r CIIRVI. :/1. II/,tt: llt corK I N tllII I 1011-' II. 3~ 1l0UIIS
() 1 . I N I rtHlI\\ IlVflflO"nl\l'lI "',11' I Ncn ItU rn = 0.111.6' 1I0UR S

PI I\f III·~I' ( IIHS)
13.91
211. II:'
;>1.1. I) 1
2 I. ~9
;>3. 69
2~.66

JO.90
32.68
36.68
'11.68

rr 1.1- 0 I SCIIAHCF (CI 5)
'1.6?

199.16
183.6')
117. I~

159. \ ()
1i6. 14 (

11 3. 36
131.39

71. I ~
;>5. 16

PllIl- rlfVIIIlOHlf[[l)
( RUNof I )
(HllIWI I )
( RllIwr r I
(nUIIOrrl
(RIINOFII
( RIJllOf r I
(RUNOff I
( RUllOrt I
( flllllorr )
(RUNOFrl

Rimorr VOLUI~r IIBOV[ BliSH 1 011 6. II' WfllEnSlffO INnll'S, 1925. /16 CFS-IlRS. 159.12 ACllr-[[[T; BAS£FlOW 0.0 crs

orfRATION nrsvon SIRUCIURE 2
IN PU r H'(UROr.RI\ I'll 6
5Ui\ i ,\~[ [~[';,",:: ~:~

011 I PU I IlYOIlO(;'(l\rll~ 7

•
A , ~. i ;':'. ~..),

1:.....·;,-'
1"'\



---
TR20 XEQ OS/25/82

REV OS/2 ... /82

·e

SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6
INCLUDES X-SEC.TABLE, DIVERT, PLOT, FULLPRINT, SUM.,TlERO

00000020
00000030

JOB

'M···e

PASS 1
PAGE 7

PEAK TI ME ( HRS)
13.91
20.02
20.91
21.89
23.89
25.88
30.90
32.88
38.88
"'1.88

PEAK OlSCHARGE(CFS)
.... 62

199.76
183.85
117.75
159. 16
88 .... 7

113.36
131. 39
71.15
25.78

PEAK ELEVATION(FEET)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

RUNOFF VOLUME ABOVE BASHLOW = 6.78 WAHRStlfD INCHES, 1925 ....8 CFS-HRS, 159.12 ACRE-FEET; BASEFLOW = 0.0 CFS

OPERATION REACH CROSS SECTION
INPUT IlYDROGRAPII" .,
LENGTH = "'600.00 FEET

3
OUTPUT IlYDROGRAPH= 5

INPUT = COEFFICIENTS RELATED TO CROSS SECTIONAL AREA, x= 1.90, M= 0.88

INPUT COEFFICIENTS ADJUSTED our TO LIMITS, X= 1.01 M= 1.00 USED IN ROUTING

MODIFIED ATT-KIN ROUTING COEFFICIENT = 0.18 PfAK TRAVEL TIME = 1. 50

PEAl< TIME(IIRS)
1/1.35
21.39
2.... 26
33.27
39.35

PEAK OlSCIIARGE(CFS)
2.60

1"'7.0"
129.92
112. "3
62 . Ol~

PEAK fLrVATION(FEET)
(NULL)
(NULL)
( NUll.)
(NULL)
(NULL)

RUNOFf VOLUME ABOVE BASEfLOW = 6.78 WATERSHED INCHES, 1926.57 CfS-HRS, 159.21 ACRE-FEET; BASEFLOW = 0.0 CFS

OPERATION RUNOFF CROSS SECTION 3
QUI PUT HYDROGRAPIl:: 6
AREA= 0.31 SQ MI INPUT RUNOfF CURVE= 77. TIME OF CONCENTRATION= 0 .... 7 HOURS
CO~IPUTED CURVE NO. -= 59. INT ERNAL IIYDROGRAPli TI~lE INCREMENT= 0.0627 HOURS

PEAK fLEVATION(fEET)
(RUNOFF)
(RUNOFF)
(Rl/NOFF)
(HUNOFF)
( HUNOFF )
(HUNOrr )
(RUNOFF)
( RUNOFF )
(RUNOFF)

PEAK TI ME ( IlRS )
13.96
20.13
20.93
23.91
25.89
30.95
32.89
38.91
"'1.89

RUNOFF VOLUME ABOVE BASfFLOW

PEAK DISCtlARGE(CFS)
2.1'3

130. 117
122.70
106.5'"
59.lll
77.86
fi9.53
"8.8'}
17. <"1

6.60 WATERSHED I Nr:IlES, 1320.83 CFS-HRS, 109.15 ACRE-FEET; BASE FLOW 0.0 CFS

(),
"-
.....



RUNOfF VOLUME' ABOVE BASErLOW" 6.71 W1TERSIIED I HCHES,

OPERATI Ofl ADDIIVD CROSS SECT ION 3
INPUI IIYDROGRAPIIS" 5.6 OUTPUT IIVDROGRAPH= 1

00000020
00000030

SAHPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO MSECT 6
INCLUDES X-SEC.TABlE, DIVERT, PLOT, rUlLPRINT, SUM.,TZERO

n
l.....
(l)

PASS 1
PAGE 8

JOB 1

0.0 CfS8AS£fLOW ..

PEAK ELEVATION(fEET)
(NULL)
(NULL)
(NULL)
( NULL)
( NULL)
(NULL)
(NUll)
(NUll)

32"7.31 CfS-HRS. 268.36 ACRE-fEET:

PEAK DISCIIARGE(CFS)
".61

261.01
229.89
'''8.30
166.3'1
191.51
106.66
"5.80

PEAK TI HE ( HRS)
14.07
21.06
23.91
25.88
31.26
32.97
39.02
"'.70

TR20 MEG OS/25/82
REV OS/24/82

OPERATION SAYMOV CROSS SECTION ~

INPUT HVDROGRAPH= 1 OUTPUT HYDROGRAPH= ,

OPERATION SAYHOV CROSS SECTION II
INPUT HVDROGRAPH= , OUTPUT HVDROGRAPH= 6

OPERATION ADDHVD CROSS SECTION 4
INPUT HVDROGRAPHS= 5,6 OUTPUT HVDROGRAPII= 7

PEAl< TIHE(IIRS)
11'.38
21.2"
2".33
26.01
31.16
33.26
39 .....
"2.09

PEAK DISCHARGE(CFS)
8.59

835.10
668.69
"'2.5"
5'19.95
611.06
338."9
115.59

PEAK ELEVATIOH(fEET)
(HULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NUll)
(NULL)
(NULL)

TIHE(HRS) fiRST HYDROGRAPH POINT. 0.0 HOURS TIME INCREMENT = 0.25 HOURS DRAINAGE AREA II 2.41 SQ.MI.
10.00 DISCHG 0.0 0.0 0.0 0.0 0.10 0.59 1.14. 1.13 2.41 2.19
12.50 OISCIIG 2.18 2.84 2.15 3.04 4.0" 5.113 1.28, 8.48 8.50 7.64
15.00 OISCHG 5.95 4.25 2.9" 2.04 1.43 . 1."6 2.18 3.34 4.89 7.86
11.50 OISCIIG 12.17 19.29 21.62 41. 93 64.63 96.63 136.53 198.26 279.63 384.35
20.00 OISCIIG 513.09 633.01 121.81 791. 21 825.10 835.09 824.3" 191.58 140.06 681.92
22.50 DISCHG 642.19 602.11 563.64 545.13 552.14 565.34 631."2 666.61 660.29 613.09
25.00 OISCIIG 534.35 "66.25 424.06 406.60 412.54 1108.96 388.60 346.41 261.49 234.27
21.50 DISCHG 194.90 168.48 15 1.2'1 151.19 166.11 205.18 255.16 303.11 3"2.92 314.64
30.00 OISCHG 401.39 426.58 "51.71, 479.56 509.77 532.91 546.29 549.95 546.56 541.38



- e e fl·

TR20 XEQ OS/25/82 SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6 00000020 JOB 1 PASS 1REV OS/24/82 INCLUDES X-SEC. TABLE, DIVERT, PLOT, FULLPRINT, SUM.,TZERO 00000030 PAGE 9
32.50 DISCHG 556.07 571t.47 600.02 611.07 601.50 567.62 515.70 466. lit 1t26.69 396.1635.00 DISCHG 371.79 35-3.03 338.79 327.28 317.45 308.98 301. 58 294.48 287.48 282.3237.50 DISCHG 279.40 278.62 279.40 284.01t 292.78 306.57 321t.13 335.64 338.22 331.1140.00 DISCHG 316.73 291t.31 264.94 226.05 179.99 143.41 121.31 113.32 115.41 115.1242.50 DISCHG 107.99 91.91t 69.01 1t8.22 32.76 22.30 15.42 10.90 7.89 5.8545.00 DISCHG 4.43 3.41 2.66 2.11 1.69 1. 36 1. 11 0.90 0.73 0.5947.50 DISCHG 0.49 0.40 0.33 0.27 0.22 0.18 0.15 0.12 0.10 0.0850.00 DISCHG 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.0152.50 DISCHG 0.01 0.00

RUNOFF VOLUME ABOVE BASE FLOW = 6.41 WATERSHED INCHES, 9973.54 CFS-HRS, 824.21 ACRE-FEET; BASE FLOW = 0.0 CFS

~

•.....
""c.\



SAMPLE,JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6
INCLUDES X-SEC. TABLE. OIVERT. PLOT. FULLPRINT. SUM .• TlERO

00000020
00000030

TR20 XEQ OS/25/82
REV OS/24/82

EXECUTIVE CONTROL OPERA1fON~MPU
STARTING TIM~~ 2.50
ALTERNATE NO.= 1

FROM XSECTION 5 TO XSECTION
AIN DEP!H = 1.00 RAIN DURATION=

STORM NO.= 6 MAIN TIME INCREMEN! =

6
1.00 RAIN TABLE NO.= 7
0.25 HOURS

JOB

RECORD
ANT. MOIST. COND= 1

1 PASS 1
PAGE 10

n,
1'\

10 00000650 0

OPERATION REACII CROSS SECTION
INPUT HYDROGRAPH= 7
LENGTH = 2600.00 FEET

5
OUTPUT HYDROGRAPH= 5

INPUT = RATING CURVE REPRESENTATIVE or REACH

COEFFICIENTS USED IN ROUTING RELATED TO CROSS SECTION AREA. X= 0.57 M= 1.00

MODIFIED ATT-KIN ROUTING COEFFICIENT = 0.18 PEAK TRAVEL TIME = 1. 27

PEAK TIME(HRS) PEAK OISCHARGE(CFS) PEAK ELEVATION(FEET)
15. 16 5.79 490.68
22.48 670.55 499.85
24.81 628.09 499.66
33.93 551.81 499.34
/HI.09 319.19 498.00

TIME(HRS) FIRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.25 HOURS DRAINAGE AREA = 2.41 SQ. HI.
10.00 o SCIIG 0.0 0.0 0.0 0.0 0.0 0.02 0.12 0.30 0.56 0.89
12.50 . D SCIIG 1. 23 1. 51 1. 74 1.92 2.12 2.41 3.00 3.77 1t.61 5.31
15.00 o SCIIG 5.72 5.77 5.1t9 5.04 4.50 3.95 3.50 3.26 3.28 3.57
17.50 o SCIIG 4.311 5.85 8.26 11.73 17.15 25.10 38.42 56.38 81.82 117.30
20.00 o SCIIG 165.20 227.60 300.31 376.99 /151.30 518.45 575.24 619.92 650.71 666.74
22.50 o SCIIG 670.53 665.56 654.18 637 .9/' 621. 40 609.08 604.62 610.67 620.15 627.84
25.00 D SCHG 625.19 606.90 583.31 554.75 528.53 507.72 490.01 471.82 4/19.32 420.30
27.50 D SCHG 386.93 352.48 319.48 289.30 264.53 247.34 239.78 242.64 253.61 269.63
30.00 o SCIIG 288.1t6 308.72 329.86 351.72 374.65 398.88 1t22.92 445.05 463.86 1t78.70
32.50 o SCHG 491.02 502.68 515.56 530.71 545.12 555.23 557.1t5 549.96 531t.93 515.51
35.00 o SCIIG 494.10 472.16 450.79 430.70 412.15 395.16 379.70 365.69 352.92 341.18
37.50 o SCIIG 330.62 321. 43 313.15 307.59 303.36 301. 47 302.38 306.28 311.54 316.33
40.00 o SCHG 318.98 318.57 314.22 305.38 291.15 271.21 248.29 225.51 205.39 169.25
42.50 o SCIIG 175.95 163.76 150.66 136.19 120.41 104.69 89.91 76.55 61t.77 54.57
45.00 o SCHG 45.83 38.40 32.13 26.84 22.40 18.69 15.58 12.98 10.81 9.01
41.50 o SCIIG 7.50 6.24 5.19 4.32 3.59 2.99 2.48 2.06 1. 71 1.42
50.00 o SCHG 1. 18 0.98 0.81 0.67 0.56 0.46 0.38 0.32 0.26 0.22
52.50 o SCHG 0.18 0.15 0.12 0.10 0.08 0.01 0.05 0.04 0.04 0.03
55.00 o SCHG 0.02 0.02 0.01 0.01 0.01 0.01 0.00

RUNOFF VOLUME ABOVE BASEFLOW = 6.ltl WATERSHED INCHES, 9973.54 CFS-HRS, 824.21 ACRE-FEET; BASE FLOW = 0.0 CFS

OPERATION DIVERT CROSS SECTION 5
V\~INPUT HYDROGRAPH = 5 OUTPUT 11 HYDROGRAPH = 7 OUTPUT 12 HYDROGRAPH = 1

IXSECTION = 5 XSECTION = 5 DIVERTED XSECTION = 8 / r-OUTPUT #1 HYDROGRAPH--0,.



- e e

TR20 XEQ OS/25/82 SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 6 00000020 JOB 1 PASS 1
REV OS/24/82 INCLUOES X-SEC. TABLE, OIVERT, PLOT, FULLPRINT, SUM.,TZERO 00000030 PAGE 11

PEAl< TIME(HRS) PEAK OlSCHARGE(CFS) PEAK ELEVATION(FEET)15.16 5.79 490.6819.75 100.00 495.35
TIME( HRS) FIRST HYDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.25 HOURS DRAINAGE AREA = 0.96 SQ.HI.

10.00 OISCIIG 0.0 0.0 0.0 0.0 0.0 0.02 0.12 0.30 0.56 0.69
12.50 OlSCIIG 1. 23 1. 51 1. 74 1. 92 2.12 2.47 3.00 3.77 4.61 5.31
15.00 OISCIIG 5.72 5.77 5. 119 5.04 4.50 3.95 3.50 3.26 3.28 3.57
17.50 DISCHG 4.34 5.85 8.26 11.73 17.15 25.70 38.42 56.38 81.82 100.00
20.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
22.50 OISCIIG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
25.00 OISCIIG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
27.50 OISCIIG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
30.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
32.50 OISCIIG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
35.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
37.50 OISCIIG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
40.00 OISCliG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
42.50 OlSCIIG 100.00 100.00 100.00 100.00 100.00 100.00 89.91 76.55 64.77 54.57
115.00 OlSCIIG 45.83 38.40 32.13 26.84 22.40 18.69 15.58 12.98 10.81 9.01
47.50 OISCIIG 7.50 6.24 5.19 4.32 3.59 2.99 2. 'J6 2.06 1.71 1. 42
50.00 OISCIIG 1. 18 0.98 0.81 0.67 0.56 0.46 0.38 0.32 0.26 0.22
52.50 OISCHG 0.18 0.15 0.12 0.10 0.08 0.07 0.05 0.04 0.04 0.03
55.00 OISCIIG 0.02 0.02 11.01 0.01 0.01 0.01 0.00

PEAK ELEVATION(FEET)
(DIVERT)
(DIVERT)
(DIVERT)
(OIVERT)

RUNon VOLUHE ABOVE BASEFLOW = 4.25 WATERSHEO I NCIIES,

~TPUT 12 OlVERTEO H~~~!,,~~ __FOLLOw0

PEAl< TIHE(HRS) PEAl< OISCIIARGE(CFS)22.48 570. 55
24.81 528.09
33.93 ~57.81
40. 09 219. 19

2646.75 CFS-HRS, 218.73 ACRE-FEET; BASHLOW = 0.0 CFS

TIHE(HRS) FIRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.25 HOURS DRAINAGE AREA = 1.115 SQ. HI.
17.50 OISCIIG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.30
20.00 OlSCHG 65.20 127.60 200.31 276.99 351.30 418.45 475.24 519.92 550.71 566.74
22.50 OISCHG 570.53 565.56 55'1.18 537 .911 521.40 509.08 504.82 510.67 520.75 527.84
25.00 OISCHG 525.19 508.90 483.31 454.75 428.53 407.72 390.01 371.82 349.32 320.30
27.50 OISCIIG 286.93 252.48 219.48 189.30 164.53 147.34 139.78 142.64 153.61 169.63
30.00 OISCHG 188.46 208.72 229.86 251.72 274.65 298.88 322.92 345.05 363.86 378.70
32.50 OISeHG 391.02 402.68 415.56 430.71 445.12 455.23 457.45 449.96 434.93 Ins. 5135.00 OISCHG 394.10 372. 16 350.79 330.70 312.15 295.16 279.70 265.69 252.92 241. 18

C)
37.50 OlSCIIG 230.62 221.43 213.75 207.59 203.36 201.47 202.38 206.28 211.54 216.33
40.00 OISCHG 218.98 218.57 214.22 205.38 191.15 171.21 148.29 125.51 105.39 89.25 I
42.50 OISCHG 75.95 63.76 50.88 36.19 20.41 4.69 0.0

I\l-



TR20 XEQ OS/25/82
REV OS/24/82

SAMPLE JOB 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT6
INCLUDES X-SEC. TABLE, DIVERT, PLOT, FULLPRlNT, SUM.,TZERO

00000020
00000030

JOB 1 PASS 1
PAGE 12

RUNOFF VOLUME ABOVE BASEFLOW = 7.85 WATERSHED INCHES, 7326.19 CFS-HRS, 605.49 ACRE-FEET; BASEFLOW = 0.0 CFS

OPERATION REACH CROSS SECTION 6
INPUT HYDROGRAPH= 7 OUTPUT HVDROGRAPH= 5
LENGTH = 4900.00 FEET INPUT = RATING CURVE REPRESENTATIVE OF REACH

COEFFICIENTS USED IN ROUTING RELATED TO CROSS SECTION AREA, X= 0.10 M= 1.48

MODIFIED ATT-KIN ROUTIN~ COEFFICIENT = 0.23 PEAK TRAVEL TIME = 10.00

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET)
29.15 100.00 484.06

TIME(HRS) FIRST HVDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.25 HOURS DRAINAGE AREA = 0.96 SQ.MI.
10.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.09 0.19
12.50 DISCHG 0.35 0.55 0.76 0.99 1. 20 1. 41 1. 65 1. 95 2.36 2.87
15.00 DISCIIG 3.42 3.94 4.35 4.61 4.11 4.66 4.50 4.27 4.04 3.87
17.50 DISCHG 3.80 3.92 4.36 5.24 6.71 9.01 12.84 18.63 27.18 39.55
20.00 DISCIIG 53.24 63.83 72.02 78.36 83.26 81.05 89.98 92.25 94.00 95.36
22.50 DISCHG 96."1 97.22 97.85 98.34 98.11 99.00 99.23 99.40 99.54 99.64
25.00 DISCHG 99.72 99.78 99.83 99.87 99.90 99.92 99.94 99.95 99.96 99.97
27.50 DISCIIG 99.98 99.98 99.98 99.99 99.99 99.99 99.99 99.99 99.99 100.00
30.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
32.50 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
35.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
31.50 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
40.00 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
42.50 DISCHG 100.00 100.00 100.00 100.00 100.00 100.00 100.00 97.11 92.92 86.54
145.00 DISCIIG 79.30 11.72 614.11 56.92 50.10 43.83 38.13 33.03 28.49 24.148
147.50 DISCIIG 20.98 17.92 15.28 12.99 11.03 9.34 7.90 6.61 5.63 4.74
50.00 DISCHG 3.99 3.35 2.81 2.36 1. 98 1.66 1. 38 1. 16 0.97 0.81
52.50 DISCHG 0.67 0.56 0.47 0.39 0.32 0.27 0.22 0.18 0.15 0.12
55.00 DISCHG 0.10 0.08 0.07 0.06 0.04 0.04 0.03 0.02 0.02 0.01
57.50 DISCHG 0.01 0.01 0.00

RUNOFF VOLUME ABOVE BASEFLOW = 14.25 WATERSHED INCHES, 2646.29 CFS-HRS, 218.69 ACRE-FEET; BASEFlOW = 0.0 CFS

OPERATION RUNOFF CROSS SECTION 6
OUTPUT HVDROGRAPH= 6
AREA= 1.30 SQ MI INPUT RUNOFF CURVE= 79. TIME OF CONCENTRATION= 2.00 HOURS
COMPUTED CURVE NO. = 62. INTERNAL HVDROGRAPH TIME INCREMENT= 0.2667 HOURS

n
I
I'l
f'l

PEAK TIME(HRS)
17 .16
24.05
27.00
35.95
42.23

PEAK DISCHARGE(CFS)
9.07

486.35
375.42
335.25
183.18

PEAK ElEVATION(FEET)
(RUNOFF )
( RUNOFF)
( RUNOFF)
(RUNOFF)
(RUNOFF )



( .• , • •
TR20 X£Q OS/25/82

REV n5/2~/6?
SAMPLE JOB 3 USING ACTUAL S'ORH fROH STRUC I TO XSECT 6
I~CLUOfS X-SfC. 'ARLE. OIVER1. PL01 •• ULLPRINI. SUH .• TZfRO

O(J000020
OU000030

JOB PASS 1
PACE 13

1,30 SQ. HI.

5.88
9.f12
11.8"

181.9]
"116.56
368.12
115.19
182.87
3U6.1U
25'1.55
16'1. 19
183.16
10.1"
7.07
0.25

AREA =
4. 16
8.92
3.31

133.80
461.35
315.112
200.51
162."'1
30".14
;>75.03
166.86
181.75
1'1. 62
9.66
0.36

DRAINAGE
3.1t9
6.15
2.1t8

97. 51
,.81. 91
3M. IS
27.1.611
1"'.53
7.99.51
796.20
11].66
171.22
82.31
13. I~

O.SO

flOURS
2.30
I. 1 3
2.15

70.10
"86.10
3S".46
? 36. 11
121.9"
291.17.
1I5.'j1l
119.05
111.08
9~. 1 I
11.911
0.69

O. ')q
6.0"
3 . 0 I

3~. til.
"5 J. 69
jll J. 17.
251.8]
99.1]

261•. 16
33~.I;>

191.8U
160.62
110.'.3

33. 1~

1.31
0.1111

TIMf IflCREHENl = 0.25
1. 29
6. ]7
2.31

'I'). J1
11/6.19
]"1.61
7."5.28
106.6U
2/9.01
]29.50
181t.95 .
1(,5.10
111.JJ

;>/1. 61
0.91

0.20
6.23
~.21

2J.'"
"'1. 11
353.1\6
26 1.16
Wl.29
2"8.51
332.119
200.19
158.68
"'9.36
"2.10

1. 9]
0.111

2. ~O flOURS
U.O~

6.62
5.62

16. 11
366.10
312.71
289.92
111.115
232.61
3211. 81
210. '"
158.3~

16".62
52.23
2.69
0.011

fiRS' IlYUROGRAPIl POINT
O.U o.nl
6.65 6.81
8. ] 3 1.06
1.27 10.93

2~1.6n 305.85
~22.511 391.07
],.6.56 1I8. no
151.011 176.95
20 I . 30 2 I 1 . ')"
]09.9" ]16.17.
2]6.56 721.91
161 .61 159. '"
181.1" 175.UI,
66.10 60.]5

5.15 3.1]
o. 11 0.1)9

o SCIIC;
[) SCIlG
o SCIlG
II SCIIG
o seliG
o SCIlG
o SC:IIG
o SCllG
o SCIIG
o SCllG
o SCIIG
o SCIIG
OISCIIG
OISCIIG
OISCIIG
OtSCIIG

TIHfCHRS)
12.50
15.UO
11.50
20.00
22.50
25.00
21. 51)
30.00
32.50
35.00
31.50
,.0.00
112.50
115.00
~1. 50
50.00

OPE RAT ION AOOII\'O CP.OSS SEC r 1014 6
INPUT IIYOHOGRAPIl~= ~.6 OUTPUT IIYOROGRAPII= 1

s·
IS'

RUNOff VOLUHf ABOVE 8ASfFLO~ 6.91 ~AT£RSIIEO INCH£S. 58~6.62 crS-HRS. ~63.11 ACRE-IEET; 8ASEfLO~ = 0.0 CFS

prAI<. 'I Mf (11llS I
11.09
24.05
21.00
]5.95
'12.2]

PEAl< OISCIIARG£CCfSI
13.00

585.62
,.75. ]6
435.25
7.83. 11

PfAI< ELlVATIONCf£Ell
"60.911
,.86.3"
"8 I . '1/'
~8 I . 10
'186.6')

fiRST IiYOROGRAPII POINT flOURS TIMf INCREHENT = 0.25T1ME(HRS)
10.00
12.50
15.00
17 . 511
20.00
22.50
25.00
21.50
30.00
32.50
35.00
31.50
"0.00
"2.50
115.00
111.50
50.00
52.50

OISCIIC
OISCIIC
OISCIIG
OISCIIG
OlSCIIG
OISCHC
OISCtlG
OISCIIC
OISCIIG
OISCIiG
OISCIIG
OISCIIG
OISCIIG
OISCIIG
OISCIIG
OISCIIG
OISCIiG
OISCIIC

0.0
0.35

10.n8
12. 1]
60.51

338.01
522.26
",,6.55
250.99
301.29
"09.9"
3]6.55
261.60
261. '"
l1t5. ,"
26.12
".16
0.67

O.U
11.55

10.82
".no
I" . 16

'HI3.08
"96.61
1t17.98
226.9

"] 11 . 5"
"'6.12
]21.96
259.40
275.0"
132.1)1
21.65

3.1,:J
0.56

0.0
0.0
0.61

1ll.96
9.98

66.13
46".55
It 12.5"
369.911
211. ""
332.67
"211.81
310.14
256. JJ
26".61
116.1t0

17.97
£:.00
O. '17

0."
1. 19

HI. 8'.
9."5

101.11
515.·,1t
"53.73
367. 71
201.29
3116. ~o
"32. '.9
300.19
2~6. 61
21t9.36

99.61
Ill. 92
.:. j I

0.39

n.o
1. 19

10.15
9~ 18

117.311
5~2.6U

"" 3.?2353.62
199. 13
36

"
.36

"35. 11
291.19
26U.8<'
nU.43
61.26
12.110

•. 'J Ii
().32

(J ....

2.69
10.98
11.115

136. 36
~15. 79
",.3.53
31'5.21
2116.59
319.01
~29.~0

264.9"
265.10
211. 32

68.50
lU.3l

l.b6
n.27

flOURS
0.0
3.9"

11.62
14.99

16tl. 09
585. J3
115". ,.0
336.16
221. 93
391. 11
II 15.5"
219.05
271 . 07
194. 11
56.07
6.59
J.. 38
0.22

ORAII.AGE
0.03
5.~5

12.112
21. 11

169.62
561.37
1166.11
321.611
2"'.52
199.56
396.20
273. 66
271.21
160.02
'16.16

1. 17
1. 16
0.16

AR£.A =
0.09
7. 12

12.96
30.51

221.81
566.89
1175.36
300.57
262.'13
1t01l.I'1
375.03
266.85
281.711
161.511
36.15
'l QQ

0.97
0.15

2.26 SQ.HI.
0.19
8.75

12.88
44.]9

217.29
5116.21
"68.09
215.78
262.86
lIu6.10
35".55
2611.78
283.16
156.68

3 I. 56
" 1')0

U.81
0.12

o,
~
())



SfII1ru Jon] USItIr. /\I'fOAL SIOllH ffl0l1 Sfllll~ 1 10 xS£CT 6

IIICIIlOIS X-5f<:'IAII\.[, IIIVIIlT. PLur. rUIl PRINI, SIIM .• llIRO

RIINorr VOl ",." I\novr I\ASrr lOW -

1R?II X[Q 1I~/2'J/'82

RfV ll')/;>'I/I\;~

,) . 8 1 W/\ I f It Sit (0 I tlC-1tf S.

o,
C\)

•

PASS 1
PAG[ 111

CfS

0.01

JOB

0.0BASEFlOW

0.02 0.02

Ollllfllllt?1I
fllt(Il11111111

701.86 ACR[-f[ET;

lJ.O'1 0.11]O. (Jll

8'192.9" CIS-llllS.

It . 0(.11.111
U.U"

0.118
0.01

n.10
" . :) 1

OISt:lIG
.} ... '"

5').01)

l>'fC-OIIV[ r.ONIROL OrrnAlION rNOCHP CO~'POTArION5 COI-tPIIIlO fOR PASS RECORD 10 OOOOCl~60

f X[Clll'Vf CONlno\. orfll/\II Otl rNO,lOII
RECORD 10 00000670

,

Ii
-..)

r.. , .~. ",.:":' 'J

,~. ; .'

)

~



('.'.

TR20 X[a OS/25/H~

RlV "~/7q/R?

•
SAMI'U JOB] USING ACIUAl SIOR~l rHOM STRIIC I 10 xsrcI 6
IHeIIlO!"S ><-srr..TIIRI'. OI'IIR'. PlllT. rUl.lrr.ltll. SIIH .• TlrnO

OllOOllfJ21.l
000(11 HI 3il

JOB

"
sm'o;1ARf'
PM;f 15

SU'·1I1AHY 'AlIlI 1 - SHlClIlI III SIll IS 0' SIAHOAlllJ /\110 '~(CIIIIV[ cotllPOI INSIIWr.II0NS It. Jill OIIO( 1\ prRIORHlI1
IA SI/\,q", MirA IIII' PrM I1,SCIIApr.1 11~1r. ANIl RAl£ IC'S, VAlllrs INI1Ir.A1[S A II.,AT JOP'l'.OHOCRAPII.)

--------------------------------------
P£A" OISCHARcrSICIIOII/

SIRUClIJr.r
10

S 1AlmAP-ll
COlllno!.

Ol'''!/I'IUII
nnA'NAcr

AlllA
I SQ ,-11 ,

nAIN
TAOlr

I

All If C
"101 ST
CONII

,.\/\ III
I 1'·Ir

I /l.PI 1·\
( 1111 ,

IlIr.II.
(IIRI

I'llf r. II" 1A I ION

AMOliNI OliRATION
I 1111 IIIR)

RIINot' I
Al-IOIJU'

I I III
[[[VAl ION

I fT I
, IH[
IIlR)

RAJ[
ICfS)

~~'f.

ICSH,

Al " RIIAIllS 1011I~ (,
slniiEiiJi<[- i --'-iiJNOi j'"'' I :2,j
SJRUCIUH, 1 nrSI/Ofl 1.211
xsrc I 1011 1 ,q /lUI I . ;'0
XS£CTlOII 1 IWIlIlII n .1j6
xsrC'IOII 1 fllllllldl I.Mi

........
(,,\

"""

)(S[O ION
SIJ(UCIIlp.r
SIRUCIURr
)(SlC' 1011
xsrCT 1011

)(S[C, 1011
XS[C, '011
xsrC'ION
XSlC"UII
)(src T lOll

XSfCllOII
XS[CI lOll
YSfr.T 1011

2 H'ACH
2 HUNO' I
2 RrS"oll
] 11I.Ar.1I
] 11'"101 r

] AUllllfU
II 110111'.11
5 1I1,\CII
~ UI\lI.1\1
f\ IIIVflll

6 nl ACII
6 AUtiO' I
(, AIIOIIYIl

I.6£>
11.1111
0.1".0.'.,.
II. 11

fJ. I',
2.111
? .1,1
II.')!>
1. II',

11.96
1.]0
7.2(,

1
7
1
1
7

J
1
1
1
I

7
I
1
1
1

7
1
1

1.
I
I
\

1

II. l',
0.2 ' j
/1.2',
11.7.5
0.7~

0.25
IJ. 25
11.25
1I.7.~

O.2~

0.2',
11.2'>
11.2')
1I.7.~

11.7 ')

... ?')
11.7.5
11.2'>

/1.11
0.11
II . II

0.11
11.11

o.n
11./1
0.11
II. 'I
/1./1

n.II
11.11
11.11
11.11
".11

II.IJ
7..5
".0

12.16
12.16
1<'. 1(,
12.16
\l. \6

12.16
12.16
12.16
12. \f,
1<'.16

17..16
1;>.1(,
17.16
1;'>.16
1£'.16

12.16
12.16
12.16

,,<,. llll
"2.no
'I~ .1111
,.2.11/1
,.7..(111

·.2.00
,.2.111'
•• 2. no
·.2.1111

'12. ""

·.2.01)·.2. "...
"<' . 11f)

" <' . 11/1
I,;> .110

•• 2. tlO
·.2.110
'I?' . on

6.22
6.22
6. i'1
6.'1?
6.28

6.28
6. '/8
6.18
6. 111
(, . 61'1

6.11
6.,.1

(,. '"
'1. ~'J

1. 8')

". 2~
6.91
5.61

·.99.115
••9~. J5

"611.06

/188.]"

2ll./l3
2').03
21. ?O
21 .0 I
21.16

21.116
2ll.112
211.02
21.19
;>0. 1]

21. fI6
21.21•
22.118
19.75"
n."8
29.15*
2 1•• 1J5
24.05

" 111.112
414.02
429. )0
168.84
596.68

590.94.
199.16
199.16
1111.1111
110.117

261.01
835. 111
610.55
100.00"
570.55

1(10.00*
"86.35
565.62

195. :,
B'i.n
157. !l
167.11
]6'), 1

356.0
'.54.0
454.0
llll.2
1121).9

148.0
]116.5 .
2 18.2
101. 7
191j.6

Hll.1
37". 1
2'>8.7

(),
~

0\



TR2n XEQ U5/25/82 SAMI'U Jon 3 USINr. ACIUAL SJORH fHOM SlHIlC I 10 XSICI 6 000000711 JOB 1 SUMI1ARV
Rrv OS/211/82 INCIUDFS X-SFC.lAAIL. OIVfRl. PLOT. fUltPRINT, SUM .• TlIRO 00000030 PAGE 16

n,
SUMMAHY TAOU 2 - SEUClED MODlflEO All-KIN HFAClt ROUlINGS IN ORDrR or STANOAIlIl FX!"CIITlVl CONTROL INSTRUCTIONS ~

(A STAR(·) AI TfH VOLUME AAOVF BAS!"! INI INDICATES A HYDROGRAPII TRUNCAIED AT A VALUE EXCEEDING BASE + 10~ or PEAK) ~-

IIVDROr.RAPIf INfORMAl lotI ROUllNG PARAMETERS PEAt\._ ..- ..-.-- ..... ouflTo\/"+----- VOLiJHE ~lAIN I HR--ii-ANO-A---- PEAl( S/Q ATT- lBAYEl.J!M[
XSEC REAI";1f INFLOW OU I II OW INII.HV.AHIA tiA~I- AIiUVl I 1111 AltUN Jg~~JlQ~.._ UNCTH RAT 10 @PEAK l(IN STOR- I<.INE-

10 I rNGW P[A~ - TlHC P[A~- . 'j i l~( PI"~' _. ll~'( fLOW BASE INCR /I CO(lf POWfR IACTOR 0/1 ( Kl COHf AGE HAT IC
( r l) (CIS) ( 'Ill ) I CIS) (IIRI (CISI ( ttll I (CfSI (IN) ( IfR ) ( )( I nl) (K" ) (Q. ) ( SECI (C) (HRI (HRI-

A-.1H!Ht~lL____l_~!Q!!"L._(,
I 5'100 '1711 20.0 /128 2 1.3 597 21.3 0 6.22 0.25 1 • lion 1.31 0.026 0.905 17511 0.111 1. 25 0.49
2 3fHllJ ~97 21.3 591 21.5 - -- --- (I 6.28 11.25 I <'.110 1.05 0.020 0.990 915 0.66 0.25 0.25
3 11600 200 211.0 1111 2 1.5 261 ;>I.n II 6.78 U.2~ I 1.01 1.00 O. 132 0.7311 1l~67 0.18 1.50 l. 27
') 2600 83~ 21.3 611 22.5 - -- --- 0 6." I 0.2') 1 . ')69 1.00 0.106 0.803 4')68 0.18 1. 25 1.27
6 ,,9110 1011 19.8 1110 2<).6 51l'J 7" . II 0 11.25 11.25 I .101 1.1.8 U.OlI1 1.000 35211 0.23 10.00 (1.98

1""\ .. . '.'..'," :-: :
•

,...,
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TR20 XEQ OS/25/82
REV OS/211/82

SAHPlE JOB 3 USING ACTUAL SrORH fROH SrRUC 1 TO XSECT 6
INCLUDES X-SrC.TABLE, DIVERT, PLOT, FUllPRINr, SUH.,TZERO

00000020
00000030

JOB 1

"
SUHHARY
PAGE 11

SUMMARY TABLE 3 - DISCHARGE (crs) AT XSECTIONS AND STRUCTURES fOR All STORHS AND ALTERNATES

XSECTION/
STRUClURE

10

DRAINAGE
AREA

(SQ HI)
srORH NUH8£RS .

6

STRUCTUBE 2 o~
ALTERNATE .

_STRU(:jURL--l------'..£O
ALTERNATE 1

,(S[CT ION 1 1.66
ALTERNATE I

........ XSECTIOft? 1.6~
C' ALTERNATE 1

D XS[C1!QM 3 lhn
Al TERN" T[

~~X~I.!Q~L__ .Jl ,2..:.!!J
ALlrRNAI[ I

...KSE~!!Q~_2..- f1.L9.6
AlTERNAT[ 1

~~[CTIO~ 6 __~{i
ALTERNATE

XSECT!.QL__~ L~

ALIERNATE I

FNO or 1 JOBS IN TillS RUN

199.76

11111.02

598.68

590.914

261.01

8.15.111

10n.OO

585.62

"> 70.55

o
~

N
-t
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Content. Page

Sen.matte Drawing 0-2

Input Data Sneet. 0-3

Printout 0-8
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SCHEMATIC DRAWING OF SAMPLE WATERSHED

Sample Job No. "4

0.31
77(.47)0-

LEGENO

S t r uclurl Number 2

Crou Siclion Numblr 3
(al down,Irlom Ind of reac")

•
•

4' 00 ,hocft Un'llft - feat

[19][0.•] [£ft4.\,eacoo" la'][h.OftafttlMI)

o •• 0'.'''.0' Atl S , .

.,. '.3' ) lIt""ott eM'.' IlfvI'ftOI' ( TI",. 0' C."elfltro,.o" ... Howr,)

<;'
I
I

o..
Ii i

RlflrlnCI L.ocal,on Number 4

'n",vlnino A,fO
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5C5-ENG.• 264 DRAFT
REV. May 1982

TR-20

JOB 8 TITLE
U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

JOB -4- HrdroloQist • J ~Z.

, 1/0#1 NO. l- OC,..A T IONS

I 5

~o

U•• only I' peak dl.charge output 'or ECOH2/UAaI I. de.I~.d. Location. 'o~ thl. output .u.t
b••• lected lo~ Inclu.lon In s~ry Tabl •• I and) al.o. Such d•• lgnatloQ can be ~d. u.lng
.~a~y option ••plalned below Icol~' Sl-Sl) o~ on Standard Cont~ol (coluan 111.

ruLLPRINT
U.a only I' FULLrRll" option la de.l~.d.

PASS·~XX
U.e only I' PASS n~.r. XXX. I. g~.at.~ than I. XXX I. an Int.g.~. ~Ight ju.tlfled.

SUMMARYU•• only l' S~ary Table. I and ) .~. to Include all Standard cont~ol ope~atJon. t ••c.ptSAYHOV).

Col""",. 41-411

Col\Jllln. SI-Sl

Col ..... )1-)')

JOB ~.co~d (~equl~.dl

Col ....' 1-) Joe

"- Col\lllln. S-' TA-20
~

~ Colu"..'. 11-11 \I0LOOUT
Us. only I' a I~ldout hyd~og~aph I. de.l~ed.

Colu.... 21-24 ICOH

Col...n. 61-61 NOPlms
U"" i I no c~o.a a.ctlon rntln') plot. a~e de.lr..I.

EHDPU)1'
Us. il only c~o•• section ~atlnq plote ar' deelred with no routlnq••

Column. 1)-80 OptIonal U5e~ InIon-at Ion. prlntrd at top 0' 'npu~ ll.tlnq.

TITLE Records (Olle req~lr.,cl••econ4 'I optional)

Coluen. l-S TITLE

tJ,
l)\

Coluan. 1-9 XXX l'I~.t TITL~ reco~4 only) •
An optional user f'Ie n~er. XXX. I. an Integer. ~IQh~ ju.tlf'ed.

Coh...... u-eo ~o~h ~It' •• ~y ~ any C~4reC~.r' 4a·'r.4.



SCS - ENG. - 273 DRAFT
RE\'. May 1982

TR - 20
STANDARD·CONTROL FOR WATERSHED

U S. DEPARTMENT OF AGRICULTURE

~~!L ::CNSERVATION SERVICE

__ ~.A.uPI-E JO B

1.10 I 11-20

4- Hyd.oI09 i " jE.%.. Do•• S/24/8'l. 2.. OF 5

RECORD

IDENT.

ExAMPLES

DO NOT

ENTER

H H

HI-

1-\:1-

·H.J-

PRINT

OUTPUT OPTIONS

r['.llIlIlIHlvhOl .
, I I i 'nlllsuIoI

o.3S

Te , HRS.

DATA FIELD # 3

1"';::" ..... . ,',

78.

DATA FIE LO # 2

..... . ... :.. ..... : ..' '; ~.: :':-~ .

RUNOFF CURVE NO.

I OPTIONAL I I I OPTIONAL I
END AREA COEFF 1)( I EXPONENT 1M I

"':" ',.'

LENGTH. FT.

ARE A, sa. MI.

DATA fiELD # I

SURF EL AT T'O, FT.

.• ::::.:.::..~:~c-:.:.: ..:.. ::;>:;... :... , -.~~. L-I:~: ~

OUlI DISCHARGE,CfS OUT I,Decimole/.O.A OUT2, 1.0·00 ODD
This recOId is 10 be used only 01 end a. all slondord conlrol records. .'. : ..

I
I
I
I IMPORTANT: 0010

0.44-

:.' 6

7

5

7

~
::I

2.

'"

I

~

. :,' ~;:

x SECT / I HYDRO.
STRUCT. NUMBER

"-mE] I I ~ I
ISlCT STRUCT PUI PUI PUT h-+---t. I • I • I

ID. 10. HI #2
. ~

I I 'I'
• I I I I

.R.t" jut'il,1 I I I
IIhu. 10.".1 I I

DATAl OPERATION

CODE
NAME I NO.

6

6
'Jl
.... I-a: 6JO w
~zt- .. 6 AOOHYO ~~
<fO z . 6 . SA VM~V 5><ow

~. ..J

\ 6 01 VE R T '. 6.
0.:'." EN O,A.T.A :::;.

I
I
1

..,.... I

.... I~

~
.

•
4lPOO. 1.9 0.88 I

'0.'31 77. 0.47
I,
,I.

_••~ l-~

II~ ~
I-

, •. fj.O

I I I 1,/p,a
• , I

IIOll, IU. I '.4 " "' • .,•• , " h ..". ",uln, .,.

"'" •
.';' .:':1

. .
"'"



('--....... • •
SHEET 3 of 5

IIYDROGRAPH FILE GENERATED BY SAHPLE JOB 2. PAGES B-16 & 17
Ready to merge into this Jobstream

7 A['aOHO A ~ 110
1 READHD 9 0.0 0.1000 1.6600 0.0 120
8 0.0 0.0 0.0 0.0 0.0 130
8 0.0 0.0 0.0 0.0 0.0 l~O
8 0.0 0.0 0.0 0.0 0.0 150
8 0.0 0.0 0.0 0.0 0.0 160
8 0.0 0.0 0.0 0.0 0.0 170
8 0.0 0.0 0.0 0.0 0.0 180
8 0.0 0.0 0.0 0.0 0.0 190
8 0.0 c.o 0.0 0.0 0.0 200
8 0.0 0.0 0.0 0.0 0.0 210
8 0.0 0.0 c.e 0.0 0.0 220
8 0.0 0.0 0.0 0.0 0.0 230
8 0.0 0.0 0.0 .0.0 0.0 2~0
8 0.0 0.0 0.0 0.0 0.0 250
8 0.0 0.0 0.0 0.0 0.0 260........
8 0.0 0.0 0.0 0.0 0.0 270~

~ 8 0.0 c.o 0.0 0.0 0.0 280
8 0.0 0.0 0.0 0.0 0.0 290
8 0.01 0.03 0.07 0.13 0.22 300
8 0.34 0.51 0.72 0.91 1.26 310
8 1. (,I 2.00 2.~~ 2.92 ~."6 320
8 It • 0 ~ 4.69 5.39 6.15 6.91 330
8 7.90 A.96 10.16 11.5" 13.H :HO
8 15.00 11.16 19.61 22.59 26.02 350
8 30.03 .3'1.13 'to.59 't8.51 60.15 360
8 e I.H: 120.90 188.23 290.15 It 21 .80 310
8 565.A1 702.22 815.95 899.24 950.21 380
A 1:171.')6 966.12 9'13.13 908.43 P6~.47 390
0 t11b.Jl 16f1.52 11 8. ~ .. f.f,9.lt2 1:>22,02 ~OO
8 !11fl.Gl 53'1.4.3 It94.80 4')8.09 424~2A 410: I :

A :3 Q 3.29 364.9A 3~9.16 31~.6't 294.23 420
A .......... .,-.

256.9" 240.14 226.01t 212.16 430c. , "1 • I I;

8 200.A': 190.23 16:).17 112.21 HIt.59 It40 b8 lr:.1.t~ 1~·1.32 145.f>2 l'fO.~O 135.93 '150

~A Dl.~f<. 12fi.32 1?5.19 122.1t1t 119.96 460

CLln t lnucd ,m I'ilhe f)-I)
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SCS.ENG•• 274 DRAFT
REV. May 1982

TR - 20
EXECUTIVE CONTROL FOR WATERSHED

U. S. DEPARTMENT OF' AGRICULTURE
SOIL CONSERVATION SERVICE

RECORD

I~.ENT.

OF SsDate 5/~-I-/112.JEZ.

DATA FIELD :#: I I DATA FIELD :#: 2 I DATA HELD # 3OPERATION

I , I I I I I
I I , I I , ,

(

:'.: 7 :. L1.S Tf?'~<:VH;~.:r~ff·,~Io/..G;.~d.~~~~~r~r'.~~ii~.~~~~~~·.~F~·.·~t-~~·~~i~~·~~~.'~~~·:~'C.th·~r~~~·~·.~~!·~.e.~'.I:~··:~~!f~~~.~;~';.?;r;..::::::.~:·::>:·1
.: 7'· 8A SF LA. . 5 :.:;: ....:.'...:.'.:....:;::-::;;:..:::::.. ::.::-:.~.;:::::.:: NEw BASE FLOW, CFS I ~ VOLUME IS IN OATA FIELO 110.1. 1.:::'.::.:.;':.:.:::·:::';'::;:,;,,;,'::':;:-.:::::.::';1
.' : 'I' ~ :, ::.:.·i?::::·::;·.',·..::..:.:.·::::;.-·:··-:·::.·:·.·:;·:, "VOLUIIE IN INCHES I PEIlIl TIME HOURS ,-. BASE TIME HOURS 1:····:,:·:·-.:::·:::·:··:·· :... :: ..... :;,... :::..,

.~:: 7:;' INC REM :; 6·~~;..::::.~/:/)i:~~~\~}\~~:::);:;·\:.:;/!{/ IIAIN TtliE INCREMENt; HRS. F:~i~~i~.~~~~'~.i.·i.;:;!q~i!~~.~~~.·(~i.!i~{.~~·~i.~i·i~~i:~!~.~~i:~.;;;':~.~:~~~k~~~:.ii~!~~~~~~ii·~#~.~:~\.~:
en I , I I I ' I I I I I
~ ~ ~ I I, II 'I I RAINFALL DEPTH I' RAINFALL DURATION I~ I u I~ 12 I EXAMPLES
Q. I STARTING TIME ~ . Z d IOd 00 NOT
~ Z .- I INCHES I HOURS It-~I 2 I a: z a: Z I
< 0 z 1 FROM THRU HOURS z ~ ~ I:;; I
)( 0 W OR OR I (Set deplh ahd duration to LO for actuol rainfall) I~' I:;J ENTER
~ I J(sEcffsTRUCT J(SECTTSlRUC I I I I I I

\

]71:: C.¢>,MP UT .:.: 7 I I t.: I I I::: I I 1rn r.·d I<J I F'

DJ:f~ ~ ~:~ ~;: ; ~,~:t~:".,;'·.2:.,}~~:::::;:~~:'t%;~:,~::J~ii"J·:ot~~~:;:.;~:~t~:f:·;~t:·:~1!:;1j;:N;;dj,;i;i;,;:::i'i:'::;f;~:~'ii"1
: : R;ghl justify these fields: I IMPORTANT: Doto Fields No. 1,2, ond 3 require decimol poin ts. : I : I I

t , I I

I , ,

I I I I

-:.....

, 1..:.-:1 , I

•

'~Y-.i-I·: 0./ :.;'f-?j:~ :·::i:\w-:~:~........",.~~
. 5. '2. I. 0 t:~ 2. :>:lQJ \n~.!::

~L..;...J-y -.:: '.: f- :.?" .·'.X' ..1-1-...................,'-==

~~....J~ .....I.....I-+-Y::.:;::.;}~;~ :)1.:;~ .: ~.L-L."""""~
.... ':'. • . '." I+-------+-------J.-------H:.... -.;............ ;:.:';,t::::;

~ F~~~{~~/:t-. ':;:....

.' ,

I' I I , I r.:H:,~}:/
:: ':{. ._.

:··1 I I. 1 ,

J. I~'r

.'.'

......



******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY******************

JOB TR-20 00000010 t1
TITLE 004 SAMPLE JOB 4 USING 24HR TYPE I I STORM, FROM XSEC 2 TO XSEC 4 00000020 ,
TilL[ INCLUDES READ DISCIl.HYOR. &: NON STANDARD HYDR. NO. LOCATIONS 00000030

(X)6 RUNOFF 1 02 6 0.4" 78. 0.35 1 00000040
6 RESVOR 2 02 6 7 1 00000050
6 REACH 3 003 7 4 4600. 1.9 0.R8 1 OOOOn060
6 RUNorr 1 003 6 0.31 77 . 0.47 1 0000(1)70
6 ADOHYD 4 003 467 1 1 1 1 00000080
6 ADDHYD 4 00'1 573 1 1 1 1 00000090

ENOArA onOOOl00
7 READHO 8 5 00000110
7 READHD 9 0.0 0.1000 1.6600 0.0 00000120
8 0.0 0.0 0.0 0.0 0.0 00000130
8 0.0 0.0 0.0 0.0 0.0 00000140
8 0.0 0.0 0.0 0.0 0.0 00000150
8 0.0 0.0 U.O n.o 0.0 0000016U
8 0.0 0.0 0.0 0.0 0.0 00UOO170
8 0.0 0.0 0.0 0.0 0.0 00000180
8 0.0 0.0 0.0 0.0 0.0 00000190
8 0.0 0.0 0.0 0.0 0.0 00000200
8 0.0 0.0 0.0 0.0 0.0 nOOO0210
8 0.0 0.0 0.0 0.0 0.0 00000220
8 0.0 0.0 0.0 0.0 0.0 00000230
8 0.0 fLO 0.0 0.0 0.0 000002'10
8 0.0 0.0 0.0 0.0 0.0 00000250
8 0.0 0.0 0.0 0.0 0.0 00000260
8 0.0 0.0 0.0 0.0 0.0 000U02"1O
8 0.0 0.0 0.0 0.0 0.0 00000280
8 0.0 0.0 0.0 0.0 0.0 00000290
8 0.01 0.03 0.07 0.13 0.22nOOO0300
8 0.34 0.51 0.72 0.97 1.2600000310
8 1. 61 2.00 2.43 2.92 3. '~6UOOOO320
8 4.05 4.69 5.39 6.15 6.9700000330
8 7.90 8.96 10.16 11.54 13. 14U0000340
8 15.00 17.16 19.67 22.59 26.0200000350
8 30.03 34.73 40.59 46.51 60. 750U000360
6 61.66 120.90 186.23 290.15 421.6000000370
8 565.87 702.22 815.95 899.24 950.2100000360
6 971.06 966.72 943.73 906.43 665.4700000390
8 818.07 768.52 718.54 669.42 622.0200000400
8 576.91 534.43 494.80 458.09 424.2800000"10
6 393.29 364.98 339.16 315.61, 294.2300000420
8 274.72 256.94 240.74 226.04 212.7600000430
6 200.85 190.23 180.77 172.27 164. 5900000

"
40

8 157.63 151.32 145.62 140.50 135.93000001'50
8 131. 88 128.32 125. 19 122.44 119.9600000460



e' e e

**********************80-80 LIST OF INPUT DATA (CONTINUED)**********************

8 117.70 115.59 113.60 111.73 109.9500000470
8 108.28 106.72 105.29 103.99 102.8000000480
8 101.70 100.65 99.61 98.52 97.3500000490
8 96.10 9

"
.78 93.43 92.08 90. 76n0000500

8 89.49 88.30 87.17 86.12 85.1400000510
8 84.23 83.39 82.61 81.88 81 .2000000no
8 80.56 79.91 79.22 78.43 77.5200000530
8 76.50 75.38 74.20 73 .01 71.8200000540
8 70.66 69.57 68.54 67.57 66. 660000fl550
8 65.82 65.04 64.31 63.64 63.0100000560
8 6:'.43 61.89 61. 39 60.92 60.4900000570
8 60.09 59.72 59.38 59.06 58.7600000580
8 58.49 58.23 58.00 57.78 57.5800000590
8 57.39 57.22 57.06 56.91 56.7700000600
8 56.62 56.42 56.12 55.63 54.8500000610
8 53.70 52.13 50.17 47.89 Il 5. 11000000620
8 42.81 40.20 37.64 35.20 32.8900000630
8 30.71 28.68 76.79 25.02 23. 38000006110
8 21.87 20.49 19.24 18.10 17.0600000650
8 16.11 15.24 11l.41~ 13.70 13.0200000660
8 12.38 11.78 11. 21 10.69 10.1900000670
8 9.7? 9.27 8.85 8./'5 8.07noooo680
8 7.71 7.37 7.04 6.73 6.4300000690
8 6.11' 5.87 5.61 5.36 5. 13011n00700
8 4.90 4.68 4.48 4.28 4.0900000710
8 3.91 3.7

"
3.59 3 ."5 3. 32UOfl00720

9 fND1BL 1)1)01)0730
7 INCREr~ 6 0.1 000007

"
0

7 COMPUT 7 02 004 5.2 1.0 2 2 01 01 00000750
ENDCMP 1 00000760
ENDJOB 2 00000770

*******************************[ND OF 80-80 LIST********************************

Note: The User Notes, page I, is not repeated in this Sample Job (See page A-8).

b,
~



TR20 XEQ OS/25/82 SAMPLE JOB 4 USING 24HR TYPE " STORM, FROM XSEC 2 TO XSEC 4 00000020 JOB 1 PASS 1
REV OS/2/t/82 INCLUD£S READ DISCH.HYDR. & HON STANDARD HYDR. NO. LOCATIONS 00000030 PAGE 2

b
•.....

EXECUTIVE CONTROL OPERATION READHD OISCHARGE HYOROGRAPH, HYDROGRAPH LOCATION 5 RECORD 10 00000110 ()

STARTING TIME= 0.0 TIME INCREMENT= 0.10 DRAINAGE AREA= 1.66 BASE FLOW= 0.0

8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0
8 0.01 0.03 0.01 0.13 0.22
8 0.3/t 0.51 0.72 0.91 1.26
8 1.61 2.00 2.43 2.92 3./t6
8 ".05 ".69 5.39 6.15 6.91
8 1.90 8.96 10.16 11.54 13.1"
8 15.00 11.16 19.61 22.59 26.02
8 30.03 3".13 1t0.59 1t8.51 60.15
8 81.66 120.90 188.23 290.15 /t21.80
8 565.81 102.22 815.95 899.7./t 950.21
8 971.06 966.72 9"3.13 908./t3 865./t7
8 818.01 168.52 118.5" 669./t2 622.02
8 576.91 53/t.43 494.80 /t58.09 42/t.28
8 393.29 364.98 339.16 315.6/t 29/t.23
8 274.72 256.94 240.7/t 226.04 212.76
8 200.85 190.23 180.11 172.21 16/t.59
8 157.63 151.32 145.62 1/t0.50 135.93
8 131.88 17.8.32 125.19 122./t4 119.96
8 117.10 115.59 113.60 111.13 109.95
8 108.28 106.72 105.29 103.99 102.80
8 101.70 100.65 99.61 98.52 91.35
8 96.10 9/t.18 93./t3 92.08 90.16
8 89./t9 88.30 81. 17 86.12 85.14
8 8/t.23 83.39 82.61 81.88 81.20
8 80.56 19.91 19.22 18./t3 11.52
8 76.50 15.38 71t.20 13.01 71.82
8 10.66 69.57 68.54 67.51 66.66



- e ·e

TR20 XEQ OS/25/82 SAMPLE JOB ~ USING 2~HR TYPE II STORM, FROM XSEC 2 TO XSEC ~ 00000020 JOB 1 PASS 1
REV OS/2~/82 INCLUDES READ DISCH.HYDR. & NON STANDARD HYDR. NO. LOCATIONS 00000030 PAGE 3

8 65.82 65.0~ 6~.31 63.6~ 63.01
8 62.~3 61.89 61.39 60.92 60.~9
8 60.09 59.72 59.38 59.06 58.76
8 56.~9 56.23 58.00 57.78 57.58
8 57.39 57 ..22 57.06 56.91 56.17
8 56.62 56.~2 56.12 55.63 5~.65
6 53.70 52.13 50.17 ~7 .69 ~5.40
8 ~2.61 ~0.20 37.6~ 35.20 32.69
8 30.71 26.68 26.79 25.02 23.38
8 21.67 20.49 19.2/' 18.10 17.06
8 16.11 15.2~ 14.~4 13.70 13.02
8 12.38 11.78 11.21 10.69 10.19
8 9.72 9.27 8.85 8.45 8.07
8 7. 71 7.37 7.0/' 6.73 6.43
8 6. 14 5.67 5.61 5.36 5.13
8 4.90 4.68 ~.48 4.28 ~.09
8 3.91 3. 7~ 3.59 3.45 3.32
9 ENDTBl

EXECUTIVE CONTROL OPERATION INCREM MAIN TIME INCREMENT = 0.10 HOURS RECORD 10 000007~0

EXECUTIVE CONTROL OPERATION COMrUT FROM STRUCTURE 2 TO XSECTION
STARTING TIME = 0.0 RAIN DEP1H = 5.20 RAIN DURATION=
AlTERNA1E NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT =

~

1.00 RAIN TABLE NO.= 2
0.10 HOURS

RECORD 10 00000750
ANT. MOIST. COND= 2

OPERATION ADOHYD CROSS SECTION 3

PEAl< TI ME ( HRS ) PEAl< DISCHARGE(CFS) PEAl< ELEVATION(FEET)
12.18 486.66 (NULL)
13.27 290.62 (NULL)

TIME(HRS) FIRST HYDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 0.15 SQ. MI.
7.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
8.00 DISCHG O.O~ 0.10 0.21 0.36 0.55 0.78 1.0~ 1.32 1.61 1.91
9.00 DISCHG 2.22 2.57 2.97 3.~5 3.96 ~.~7 5.00 5.61 6.26 6.97

10.00 DISCUG 7.63 8.33 9.11 10.01 11.06 12.31 13.77 15.53 17.53 19.76
11.00 DISCHG 22.25 2~.91 27.65 31.06 3~.74 39.60 50.03 16.30 123.29 20~.11
12.00 DISCHG 33~.09 ~56.02 ~65.~1 ~23.13 321.81 251.26 205.29 163.16 16~.80 210.12
13.00 DISCHG 2~1.98 276.71 269.20 290.31J 285.50 211.79 266.91 259.25 249.25 239.21
1~.00 DISCHG 229.~0 219.9~ 210.76 201.89 193.29 18~.91J 176.86 166.96 161. 43 154.~1
15.00 DISCHG 1~6.02 1~2. 17 136.75 131.61 126.50 121.27 116.13 111.33 101.00 103.06
16.00 DISCHG 99.51 96.23 93.21 90.36 67.62 8~.96 62.37 19.55 76.63 73.69
17.00 DISCHG 71. 51 69.~6 67.10 66.10 M.66 63.31 61.99 60.66 59.33 57.79 b18.00 DISCHG 55.91 5~.11 52.~1 51.13 50.05 ~9.11 1J6.28 41.5~ ~6.81 46.03
19.00 DISCHG ~5.23 IJ~.~~ 1J3.69 1J2.99 1J2.33 1J1.72 41.16 40.63 40.10 39.33 I,
20.00 DISCHG 38.23 31.04 36.03 35.29 3~.75 31J.32 33.97 33.61 33.34 32.91J .....



TR20 XEQ OS/25/82 SAMPLE JOB 4 USING 24HR TYPE I I STORM. FROM XSEC 2 TO XSEC 4 00000020 JOB 1 PASS 1
REV OS/24/82 INCLUDES READ DISCH.HYDR. & NON STANDARD HYOR. NO. LOCATIONS 00000030 PAGE 4

21.00 OISCHG 32.49. 32.03 31:58 31.15 30.15 30.38 30.03 29.11 29.41 29.13 b
22.00 OISCHG 28.87 28.63 26.41 26.21 28.02 27.84 27.68 27.53 27.39 27.21

,
23.00 OISCHG 21.15 21.04 26.94 26.64 26.76 26.68 26.61 26.54 26.43 26.07 .....
24.00 OISCHG 25.32 24.16 22.44 20.36 18.58 17.31 16.60 16.14 15.60 15.45 f\)
25.00 OISCHG 15.03 14.43 13.66 12.80 11.94 11 . 12 10.34 9.61 6.92 8.29
26.00 OISCHG 1.69 7.14 6.63 6.16 5.72 5.31 4.93 4.51 4.25 3.94
27.00 OISCIIG 3.66 3.40 3.15 2.93 2.72 2.52 2.34 2.17 2.02 1. 81
28.00 OISCHG 1. 74 1. 61 1. 50 1. 39 1. 29 1. 20 1.11 1. 03 0.96 0.69
29.00 OISCHG 0.82 0.77 0.71 0.66 0.61 0.57 0.53 0.49 0.45 0.42

RUNOff VOLUME ABOVE BASEFLOW = 2.81, WATERSHED INCHES. 1374.61 CFS-HRS. 113.60 ACRE-FEET; BASEFLOW = 0.0 CfS

OPERATION AOOHYO CROSS SECTION 4

PEAK TIME(HRS) PEAK OISCHARGE(CFS) PEAK ELEVATION(FEET)
13.12 1244.12 ( NULL)

TIME(HRS) fIRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 2.41 SQ. MI.
1.00 OIStllG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
8.00 OISCIIG 0.04 0.10 0.21 0.36 0.55 0.19 1.07 1. 39 1. 74 2.13
9.00 OISCIIG 2.56 3.118 3.69 4. "2 5.2? 6.08 7.00 8.04 9.20 10.43

10.00 OISCIIG 11.66 13.02 "'.50 16.16 18.03 20.21 22.73 25.69 29.07 32.90
11.00 OISCIIG 37 .25 42.01 47. 52 53.65 60. 76 69.63 84.76 116.89 171.80 265.46
12.00 OISCIIG 415.75 516.92 673.611 113.28 749.61 817. 15 907.51 999.73 1084.04 1160.33
13.00 DISCIIG 1219.04 1243.43 1232.93 1198.77 1150.91 1095.86 1037.43 977.79 916.67 861.23
14.00 OISCIIG 806.31 75'L 37 705.% 659.98 617.57 571L23 5"'.8" 508.14 477.07 448.64
15.00 o SCIIG 422.71, 399.11 371.49 357.65 339.26 322.12 306.36 292.10 279.27 267.67
16.00 o SCIIG 257. III 247.55 238.83 230.86 223.55 216.86 210.69 204.74 199.07 193.85
17.00 o SCIIG 189.21 185.07 181.30 117 . 83 1"/4.61 171.59 168.71 165.95 163.32 160.59
18.00 o SCIIG 157.67 151l.76 152.08 11l9.65 11'7.110 1"5. 21 11'3.06 1110.97 138.89 136.19
19.00 o SCIIG 134.72 132.74 130.86 129. 11 127.111 125.95 121l.55 123.24 121.98 120.53
20.00 o seliG 118.79 116.95 115.25 113.72 11??7 110.82 109.35 107.87 106.35 101l.76
21.00 o SCIIG 103. 15 101.60 100.12 98.72 97.111 96.20 95.07 94.02 93.05 92.14
22.00 o SCIIG 91.30 90.52 89.80 89.13 88.51 8".93 87. 40 86.91 86.45 86.03
23.00 o SCIIG 85.64 85.27 84.94 64.62 81l.34 8't. 07 83.83 83.60 83.34 82.84
21l.00 o SCIIG 81.91l 80.58 78.56 76.01 73.43 71.01 68.73 66.31 63.69 60.85
25.00 o SCIIG 57.84 54.63 51.30 48.00 44.83 '~1.83 39.02 36.40 33.94 31.67
26.00 o SCHG 29.56 27.63 25.87 21l.?6 22.78 21. 42 20.17 19.01 17 .95 16.96
27.00 o SCHG 16.04 15.18 14.36 13.62 12.91 12.24 11. 61 It.02 10.1l1 9.91l
28.00 o SCHG 9.45 8.98 8.54 8.12 7.72 "' . 31l 6.98 6.64 6.32 6.02
29.00 o SCHG 5.72 5.45 5.19 4.94 4.70 0.57 0.53 0.1l9 0.45 0.42

RUNOFF VOLUME ABOVE BASEFLOW = 2.69 WATERSHED INCHES. 1l181l.79 CFS-HRS. 345.83 ACRE-FEET; BASEFLOW = 0.0 CfS

EXECUTIVE CONTROL OPERATION ENOCMP COMPUTATIONS COMPLETED FOR PASS 1 RECORD ID 00000760

EXECUTIVE CONTROL OPERATION ENOJOB RECORD 10 00000770



··e

-R20 XEQ OS/25/82
REV OS/24/82

e

SAMPLE JOB 4 USING 24HR TYPE f I STORM, FROM XSEC 2 TO XSEC 4 00000020
INCLUDES READ DISCH.HYDR. & NON STANDARD HYDR. NO. LOCATIONS 00000030

JOB

·e

SUMMARY
PAGE 6

;UMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER TliE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH.)

;ECT 10N/ STANDARD RAIN ANHC MAIN PREC IPITAT ION PEAK DISCIMRGE
;TRUCTURE CONTROL DRAINAGE TABLE MOIST TIME ------------------------- RUNOFF --------------------------------------

10 OPERATION AREA N COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RAT[ RATE
(SQ MI) (HR) (ItA ) ( INI (HR I ( INI ( H) (HR) (CFS) (CSM)

ALTERNATE 1 STORM 1
HRUCTURE 2 RUNOFF 0":li"i"I 2 2 0.10 0.0 5.20 2'•. 00 2.88 --- 12.11 818.18 1859.5
HRUCTURE 2 RESVOR 0.44 2 2 0.10 0.0 ~L20 2".00 2.88 --- 12. 11 818.18 1859.5
<SECT ION 3 REACH 0.44 2 2 0.10 0.0 5.20 2/'.00 2.88 --- 13.36 231.32 525.7
<SECT ION 3 RUNOFF 0.31 2 2 0.10 0.0 5.20 2/'.00 2.79 --- 12.18 /169.85 1515.6
<SECT ION 3 ADDHYD 0.75 2 2 0.10 0.0 5.20 24.00 2.84 --- 12.18 486.88 649.2

<SECTION 4 ADDHYD 2.41 2 2 0.10 0.0 5.20 24.00 2.69 --- 13.12 1244.12 516.2

TR20 XEQ OS/25/82
REV OS/24/82

SAMPLE JOB 4 USING 24HR TYPE I I STORM, FROM XSEC 2 TO XSEC 4 00000020
INCLUDES READ DISCH.HYDR. & NON STANDARD HYDR. NO. LOCATIONS 00000030

JOB SUMMARY
PAGE 7

;U~~ARY TABLE? - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(*) AFTER VOLUME ABOVE BASE( IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK)

HYDROGRAPH INFORMATION ROUTING PARAMETERS PEAK-----.------ OUYFLOW+
VOLU'~E MAIN 11 [R- Q AND' A PEAK S/Q ATT- TRAVEL TIME

(SEC REACH INFLOW OUTFLOW INTERV. AREA BASE- ABOVE liME AT ION -LQ!!AT ION LENGTH RATIO @PEAK KIN STOR- KINE:
10 LENGTH PEAK--nME PEAK'''-IIME PEAK-TIME FLOW BASE INCR # COEFF POWER FACTOR 0/1 ( K) COEFF AGE MATIC

(H) (CFS) (HR) (CFS) (HR) (CFS) (HR) (CFS) ( IN) (HR) (X) (M) ( K*) (0*) ( SEC) (C) (HR) (HR)

ALTERNATE 1 STORM 1
3 4600 811 12.1 231 13.4 485 12.2 0 2.88 0.10 3 .948 1.00 1.348 0.283 4855 0.01 0.50 1. 35

Note: Each Summary Table would normally start on a separate sheet.
t7
I

"to»



SUMMARY TABLE 3 - DISCHARGE (CfS) AT XSECTIONS AND STRUCTURES fOR ALL STORMS AND ALTERNATES

ALTERNATE

XSECTION 3 0.75
ALTERNATE 1

TR20 XEQ OS/25/82
REV OS/2.. /82

XSECTION/
STRUCTURE

ID

STRUCTURE 2

XSECTION "
ALTERNATE

II

DRAINAGE
AREA

(SQ MI)

0.""

2."1

SAMPLE JOB" USING 2..HR TYPE II STORM, fROM XSEC 2 TO XSEC" 00000020
INCLUDES READ DISCH.HYDR. & NON STANDARD HYDR. NO. LOCATIONS 00000030

STORM NUMBERS .
1

818.18

"86.88

121.... 12

JOB SUMMARY
PAGE 8

b,
......
~

END Of 1 JOBS IN THIS RUN
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SCHEMATIC DRAWING OF SAMPLE WATERSHED
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SCHEMATIC DRAWING OF SAMPLE WATERSHED

e Sample Job No. 5
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SCHEMATIC DRAWING OF SAMPLE WATERSHED

Sample Job No.5

0.46
76 (1.0 7)
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5CS-ENG.·264 DRAFT
REV. May 1982

•
TR-20

JOB a TITLE

•'::

U. S. OEPARTt.tENT OF AGRICuLTURE
5011. CONSERVATION SERVICE

Wolershed SAM PL E JOB .5 H,drolo9isl • ...JEZ Dole 5/e"/8~ I OF e~

JOI aeco~. (~equlred)

Col~. 1-) .JCII

"' Col_n. S-' T11-20
----J

Col","", 11-11 tlOLOOUT
~ U•• only If • holdout hy4r09~aph I. 4••lred.

Colu_. Jl-14 ECON

Column. 1)-80 Optional U5~r lnf~~·'!~~. ~~!~~~~ "

TITLE Record. (00. req~lrcd, aecond I. optlono1)

Col~n. l-~ TITLL

Col~. JI-J9

Col.-n~ 41-41

Col_nl 51-n

Col ..n. 61-61

CollJr.ll'l' 1-9

Col \1&1\' 11-80

U.e only If peak dl.cha~9' output for ECOHJ/U~1 II d•• lred. toe.tlonl for thl. output .u.t
be ••lect.d fo~ lnclu.lon In 8u.aary Tabl •• I an4 J a1.0. Such ••• lvnatloQ·can be ..d•••Ipg
a.-ary option uplaln" bel_ (collDll\. Sl-nl or on ~tan4ar4 COf\t.rq1 Ccoluan 111.

fULL"".,",
U.. only 11 fULLPIUlf1' option I ..... r ...

Pl\SS-:'1Ul
U•• only II Pl\SS nu.beT, XIX, I ••~.at.r th.n 1. XXX I. In lnt'ver, rl,bt jUltlfl•••

iUl1HAAY
Use only If Swany Tabl .. 1 a1>4 J Ir. to Include IU ltan4ard Control opIlrltlou C..c.pt IIAVMJY).

NC'rLOTS

Us. If no c~o.' ••ctlon ~ftlln9 plol. are d••I~•••

EllorLOT
Uae U ollly cro" Hetlon ~atl"9 plot•• ~. d ••hed vlth no mulln....

.-.- -, .- " --... _. _ - --- ..

IUlX 'flrat TITL~ r.cord only).
An optIonal u,e~ file nlftbe~, XXX, I. an !ntege~. ~!9hl 1~.lII1.4.

80th tlt1....y be .ny ChAt.cl.~. d.yl~e4.

0\,
l'l



TR - 20
STREAM CROSS SECTION DATA

DATA FIELD NO.2 I DATA FIELD NO.3

U. S. DEPARTU[NT 0' AGRICULTURE
SOIL CC::Sf:I'l':ATION SERVICE

~
~

REcaRD

IOENT.

OF '- 2.-e..SIlEET5l2.4/82.JE%.

CROSS SECTION NO. _..::~~__

ot.TA T"BLE t ..:.;...:.':..:'"
CeDE NAM.E__· T\<\\\<

WOltflhtd SAMfPLE ..J08 5

SCS • £NO. - 270 DRAFT
REV. May 1982

I I I I I IMPORTANT: line oul unused lines. 0010 ileItis require declmol poinls. I I
I IXSE(;1I01Il0. I II I I COI- zoa I Droinaqe Arlo, SQ. Mi. Oonldull Elcvolion. Fl.

[ill,S,E.c,T/0~'~·:··:,?···:'f;)/····::·:~:~·1 1.0 I 495. 5 I~/·::·~i~··.:::-:-"":;:·;?--r:-:i:.:·::~::::t~i:>.:~·:·::r::-:-::-'::(('""'"'":':";~:rr-:-::",.\:t~T\~·~()·~A::·~:.~:j::~\/~~::\"::.-;Y-:I.-'-1-,,-,,,PI

4 9 ~. I 462. _ I 64- 3. I I .. I • J ~,O

4- ., 8. I '3 I q • I 52. 2. • I I , ..• 1 .1.lO

I
I

Elevallon, FI. Discharge, CFS End Areo, SQ Ft. I I

(Use 1.0 unless dischorqe In CSM.l

UOTE: Moxlmum of 20 dolo records ollowed.
I I
I I
I I

I ':~ .' .. ·t' ... ': .. 500. 705. 125D. I I : .It1,O
9~. ,'~ ,~7", .. 50l. '31.2.. 2330.::; :clM
.'1 I . ~~ .. , ... 504. l3~ J. 3770. I •• 1,1/1\01

.' ;

1-

I
f'

. :·:·~:.;:2···:"(::::·:::~~ 4 t:J 0 • 0.0, 0.0 I 1 ~o
_ .....,.:.: L...-:. 4' Z. 17. 2.4. 1 ••0

~ll ... ·1··:>:::····:··.· 4-'14. 57. 5~. 11 11 ,,7.0

~; ~7ii_~f~ ~:%:5 I~~·. ;~~ ',::

~-~~ .. :. :::::.~~:.~:... ;.. ~.~~::~:.: 1-'~~~~~~~.~~I~/~~~~~·~~~~~/~~~~~.~~~~~~~~~~~I~.,J~~~14~- ._- .--.-~ .......,

. 4-97. 'l05. 2.87· I .. 11./.1.0

Ej--, ;~;.< .:.:;';~ .;.;'.::.
. ,. L·":·:;:·2~ ~

"I :.: : .
"':1 ...:.:.:;)

"'J

....

1 I

"'r
I I 1 1 I

[ElJE;i.o.~B~L I~:~ .. ;:.~: .l:··:\N~?:;:'/:>;-.::~':/.:.;::.·: ~:7r:~~f~T;;,~-.·; f?~~~t'~·~;~~~~.~~i·:;h:[~··::IP;i·~ ~:';~;::;~;:FNF:·;·:):\:i(/·~(.\:)iY(?i-:::::?;/;;::::;>:::!:/; ;:

..... •
..~ ~ :' '.

I' '::.. ~ ~.,"

4 •

....



ce ••..;... r•

SCS. ENG.• 270 DRAFT
PEV. Mav 1982

TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. ~----
U. S. OEPlATMUT :0' AGRICULTURE

SOIL CONSERVATION SERVICE:

RECORD

IOENT.

OF' ~ '2..:3SHEETDOlt S/2.~/8t..JE7..If,d roloqitl

IJH~-i~··~:::::.'::~-~:=: t=:-=- ,= ==-t ~ -' '~;;;':j~~.~,_~~ ~:-±=..:.- =t_ t------- ~.,; lI,____. "'_'_~ ~_._ L l l..L..L....~
~

DATA ::::·:;::.,·::.~:':::·i::::::~:>:.:::
·': .. ::::~?·;·.\·':':·:·;.:ii.:::.: DATA FIELO NO. I DATA fiELD tlo. 2 DATA fiELD NO.3

CODE .::::::...::,:,;(:.~.:;:>:::.>. _
I I I IMPORTANT: Line oul unused JInes. 0010 tields require declmol poinlS.

I I I 1~~~~?~06'd?' DroinoqeAtlo,Sq.Mi.BonkluIlElevolion,fl. I I
[EIJX,S,E,C,T,~·:·/:.::::}·;:r.)/:,-·.::·:r··1 1.0 I 484-. 3 I;::>,\·:·{;;-)~);~'J/:Y?,::')<;:~?:::;f.~.:.i.\r(th~/N::):i :~;V~:\::·:I, I I 11,,8,01,

t I I (Use 1.0 unless dischorcJ8 In CSM.) I I
I I . I flOTE: MOlimum 01 2a dolo records ollowod. I ,
I' I EI,vollon, fl. Dischofq8, CfS End Area, Sq. Fl. I IrQ1·· .;:<.: .:, . ":::':'. :,-::' .. : ...:;:-.....:::::.: .A 80. 0.0 0.0 I Id~r~ .0". .".. .; • T I I _ ' , ,7~

-, -: '.,: ~~- :::.:..:.::.: ~ 82.. t'1.. 411,. • .1..00

.,/.;.:,'::,,:: . ,. :: ..: ....'::.:::.:<:::::';·:7 4- 84. 11. 104- I ?/O

H L.:<.:.<.:.·: -' .:'.~':::.>(.:.':."" 4 85. /44-. 138: ! ! I I 't'~'-

-. ~ -'-- ·----·~·:~·::G:;- 465.5 /76. '''8. ;',,1
-I L I--·_·-~~~~c-:.-::.. :~--t 4-8'. 215. l.2.lD. ": ';;'0'-r··_·-·· -l-~""-'" '--:-:-','-.. 7" 4 ~ 7. 320. 45£1. f.5~~l-t -~ -'_.._-'~;.,.f----=-"="~----f--~"--~--- .

.._~ :- .~,,:,,:,~,~,,~,~ 468. 465. _ 875. 2.~0

.' .._.__. __~ '.. : -390. 1072.. 2.0(00. I ?JiQ;
:' ~~~--l.-- --_._..-.:~~.~.~-:_~ 492. /97/. 3f42~. ",.,~~O:

.......,-. _. . .. -... . -.. I
_... .--.~ , _._._- -. . - -

t-

-.....
~

~:r~ili~~;:·:-:S·~··:~·.;2:-;;;lj~~:·~:·L>;· ~~ii::·.·T~:,~~~:~;·~.~:.~;~~~.~·i~.:~~~.~~~~~; D~::·;~~I·~:.:·:·:.:~«;:.·:.·:X,:;;.iJLZ~77:·::;;:~··:LL·\;·::~~:::~·i/~! I , I • ,ziQ] :



TR - 20

STREAM CROSS SECTION DATA
CROSS SECTION NO. ---,-7 _ ~

(J)

OF f.-z.4SIlEET

U. S. DEPARnl£NT OF AGAICUlTUI'E
SOil CONSERVATION SERVICE

Dole s/e~ /82..JE'Lllyd r OIO'lisl

__ • • 8-

'::::~:·:·;:?A·~N:'.ii:\/;;/U, DATA FIELD UO. I I DATA FIELD NO.2 I DATA FIELD NO.:3
.:~>~:;.:.\\ ).:.....;::.::.:.:.~:.CODE

SCS· fNG.• 210 DRAFT
REV. Iby 1902

I I IMPORTANT: line oul unused lines. Dolo fields require decimal polnls.
t I I IxSECTiON 10. I

1001- 200 I Droinoqe Atla, Sq. MI. Bank'ull Elevation, Ft. I
O1]xls,E,c,T,822Il~I~Er:;:·:r·:.::>·::rY:\>:'.'·>1 /. 0 I 47'1. 5 1\>:··\\):i,:j;/Y::>.<·:::\:;:t.:l.::\i+~(}i)N:~.~:i/;:+:\:~·:I, , I ' ,3.4,01
I! I (Use 1.0 unless dischort~e In CSM.) I I
I I I NOTE: Moalmum 0' 20 dalo records ollowed. I I
I I t Elevotlon. Fl. Discharge. CFS End Area, Sq. Ft. I I

'. '. ..' . , ,:.. ::.:-..: ;..: : 480. t..S5. ?.55. . .,1-.";
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:: 2~:~?· ':':.. ::.:.:.:..:.::.:,:'.'y:::';:':::.\:) 487. 2.2.14-. 390(0. , ~oo
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TR - 20
STANDARD CONTROL FOR WATERSHED

u. S. DEPARTMENT 0' AGRICULTURE
SOil CONSERVATION SERVICE

RECORD

IDENT.

5 OF t.,~.

OUTPUT OPTIONS

~fulsu"
IPflkl Hyo,lund VOl.!

DATA FIELD #) I PRINT 1 I I

001. S/z.+/S'2-

DATA FIE LD # 2

J6%

DATA FIELD * I

5

D'TAI OPERATION

CODE r: IXS[CTISlIlUCl\'It. IIIl-lolll'NAME NO. ' PUl PUl PUl
10. 10. #. #2

......
~

:~ 6 >RUN~FF :.:"1 ~. - .~ - AREA~MI. RUNOFFCUHVE NO. Tc • HRS. >'/:
;J): £, 'RE S v~R i. 2 :·.:::.'':;-i:: :.~;V>'.:\~F:·:~:.::<::.:·.<.:::::.::·:+::::\(?\/:::;··:::: ::}i:}/)(::;':':: ::. :,.J-
'.U to- : t:. .. RE ACH .:.... E GT FT I OPTIONALI:. "8J 00: . <; . '';:;', L N H, . END AREA COEFF. Ix .' :: .'

!;~ :.. ~~ ~H~~ • : ...':"i.·~;·:·i:',;<}?~X!;'::~':';-~;";"':."i'\'?;}g'y;
'.: G : 01 VE RT ",'; 6 : ~ :. OUTI DISCHARGE,CfS OUT I, Decimal·I.D.A. OUT2,I.0. /0/0(0:·0'0·:,'
.:)::) E,N ID,A. l,A;·:).::·:: :)..: :C :':;.~.::.;:,'):>. This record islo be used only 01 end of 011 ,IO'ldord conlrol ,ecords. :.\..::~.\;~.

EXAMPLES

00 NOT

ENTER

I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I
I I""M lu,ti', I I I I I IMPORTANT: 0010 Fields No. I 2 ond) require decimal poinls. I l I I I I I

IIbtU ...", I I I I I ' ,

1.2.0 75. o. ~3 '.

5-fOO. . 0.4 I. ~3
o .4-~ 76, .. I . 0 -,

_. ..'

. 3000. Z .4 / . 05 ',j

I--._._Q! 44 7A _ 0.35', i

4~ () o. J - 9 u. g 6 ·tttlliJ·:·· .-'- --'0 .3 I 71- 0 . 47 I, :.' :: . : ,,:.
-.----. . --f- . .:. .': .' ' ,'. 1

:. --'-'--- :-.



n,
I.....

i. 'L 016 " OFSHEET

f-I.H H :H .1 I I I

"

U, S, DEPARTMENT OF AG~ICULTURE

SOIL CONSERVATION SERVICE

/.2.0

2.0

SHEET
Dole S/Z4/ae

8D.

79.J.30

8900.

IMPORTANT: 0010

lto 00.

4900.

TR - 20
STANDARD CONTROL FOR WATERSHED

'~.r4 ..

~.~

: 007
I '-

t-£.,.:L:..~ "~'·.'IoDg

J=:X::.JJa:.1I..:...J:=4 l-!:I I I 1 I t: H: H: H .1 I 1 1 I

SCS· ENG,· 213A DRAFT
REV, May 1982
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·:,q:t I I =tJ

1 I.-I

~Jr
I' I , I I t·

.-1. -l -lW.V
l .

:. '. ~~~ I I J
::r-'::';" .. F-: .

l;.-~ .: :. ': I III.t====---+------i----=~:::111:.J1H].:I- 1-. .:1- ::1 II
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TR - 20
EXECUTIVE CONTROL FOR WATERSHED

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

JEZ-

.
DATA

DATA fiELD :# I DATA fiELD # Z DATA f!ELD :# 3
RECORD

CODE
OPERATION

IDENT.
I I I I I I

I I

h\,-

'.::'-C: ~ '.. ; ~ ..~.r,C',':::.. " II£W ,l$(".OW. (fS I
OIL I.S Tr:··::·;~~~:~{.U::i.\·:·:;·;\·R: l~~ ~i·'-1e;;(Ii~.~~·~; .~~.~F~~~i~TI·~~"'t;li~i~;.· .'~ ~I~ .

...

lUST
'. '.,

~ • I "-40'1 /~...~ "l~I .'- .:1-

. UJ,C~.E}f .~
1

0, ,
~ I-L :. I • .M'"~

l- .......
7 . 8.A5 F!. 0 5 1 ~.o

~ f.-L.
. I' ."-u

.~ .F- I- .;.'

l 1ct>~.pu.T .1
~ QJ .~ 10.0,7 5.2- '.0 ~ .& e! J: i!!J. • I. ,6.7(J

.1-'-
- - .__ ._--- :,.,

. ~)M)(.. HfJ J I
.,:..

W- I "it]
I- W-L ~-L '1- ~ .~: l:' ~
.1 IBA.SFLO 15 I ...1- 1-1- .~ _L (0.0

~
' ..
~ .• I b'J~_. 'f- .. '

J Ii- O,M,PU.,. 7 01 tfY!J1 1....1- . 2.~ /.0 e· k B! ::.~ .':.'~. I ,1f'fJ
.f-

~/>
lEAJID,c,~~ .' I .:': , I I

....
~ I I. 7.1.C

'1- .1- . -- f- .' f-L- \~:~. :

LLI...L :_. ____.. - . .
_ .: _LLL..L..L

.. "'::, I !_~

~ I I I I I I II I I I
..J ~ a: 1 I I 1 1 RAINFAll DEPTH I RAINfAll DURATION 1'1 ~ I IEXAMPLES
0.. z ~ 1 I I 1 STARTING TIME :01u I~ d I~d 00 NOT
~ 0 Z FROM THRU HOURS 1 INCHES 1 HOURS I: ZI ~ I~ z :n Z 1
)( a w I 011 011 1 I S.I deplh and du,alioll to 10 'Of ocluol ,olnloll) la 1 Ici I I EN TER
w 1 U((TI'STIIUCI I$fCTI'SlIlUC I III: 1 1 I 1

\1;' ~~~~ ~: .•. ~ .' ·.·.·T)...T;,/.;L../.;;,;.~:Ji)t~>X;, ~~:;;"i!;;1 ,~'.j;i±-L, ..:~i •'~M~"~:~:;~;~~olILiiJ\;·:I?;;;ri
\.. '::>\ E,NjD,Jg-.lB 2 ':-::;:':'-':'::-:.' ..;::' ·.'=.Thl,.,eco,~.W~!!,~I~~.'O~li~~ .~omp,!~ol~?~ .on.d ~,.~.dts I

I Riohl iuslil. 'hue fi,lds: I IMPORTANT: 00'0 field5 No. 1.2. aod 3 reQuir; decim~1 poln,s·. : : :' . i I

-"c
(r.o,



'"•'"'-f\\

RECORD

IDENT.

8 or t:Z.

U. $. DEPARTMENT OF AGAICUlTURE
SOIL CONSERVATION SERVICE

DATA FiElD NO. 3 (~/~./b;;;~:)l\i;{:r;;:~;·i·~M;:..DATA fiELD NO.2

TR - 20

STRUCTURE DATA
STRUCTURE No._/~_

JEZ. DOl' S/2.4-/82-Hydroloqi,IJoa !;'

;W,WYi'll'i,i;:fm.'T,
OArA FIELO NO I

DATAl TABLE

CODE NAME

Wottr,h,d SAM Pt. ..

SCS· ENG.• 261 DRAFT
REV. May 1982

NOTE: MOlimum of 20 doto records allowed.

I STRUCTURE ID.IMPORTANT: lin. oul unuud lines. 0010 'j,lds rlQulr, decimal points. I I
I I I (01- 99. . I I
OIlSITIR,U,C~::·:·~:;:··:··::;::':.::::;:·:llil·/3L·}\(:{~:;:/ :<:~\:)'/·:::·::·/::::<:.::;::i/:::;i:>:~;:::~;}:·::)/:,)!:/::{)/{!:\;;\{·::::.:~::·:·r/:!}:<)f;);;·::~:·;:})/\:?!),:i~:.::X?:]{:/l::~:::-~?~>;!·}:r::.] ! ! I ' ,7,'t.PI

I

I • 't.o
I, #.',01

I • •8.0.0

I 1'13P
.:uo
.75'IJ

::. ,":

-;,-,- ....

:1 I I I

'.

'.;: .::.....~~/:\::.::.::..:

.. '

"::';:.":...:. '~.'.::: .:. '('\':

,; ~.-. ~ -.-'- . " .: .

" ", .'.
. .. . ....:; ~.

:::::>·..f'n;,r~i,:'

.- ~>{{''''I 7,~:::" , ·., ;.., ".,0." :: : : ;7~
-_; ."'i~,; ....~:~

Elevation, Fe. Dischor9', CFS 510r09', Acr'. Fl.

52.' .5 0.0 J 7.0

52.1. ~ 3.0 18.0

52..1.8 .5. eo. 2-
5Z'Z..O 33. 2.2..'\
522.. Z. 54-. e;s.o-

5ZZ.4 79. 2.6.0
&\'7/_ 2.._ -.HB. 7_0.
5e<p.4 1009. 75.
52..(g. (p /07/. aD.
52.7.Z. /2..'-5. <15.

I'~: :::1 ". ":. ,

0- .•";: ::::::':.:;.-.. 0:: •

:":.\?·::·:.\~i>.I1lI····:.··:::'··:·\.S~:~·:":.':::'::~:0

8Y<:~:: ;::~T~ C-7·0:~:T7?:::.,·

... ~ ~t¥ £:*n},\}:.~;

.~ ~~:i: i;':':',i:~;\1;:'11 ---'
8 ;/':'';;~i:<:::::: )<'...~.\' .': .:~., ~ :.:: ;:::',:'.::':.~:'::::.::.::\.

c
.....

:.:;::/:::;<>1:; :;:1 ,... , : .. ". :";';':: .. : :..... I I , I

.. ::':"':'::':"::'"
,

, , I ,.- I ,., I .: .. ' . I

EEll.N.D,T I B,L [2£2i:·.·. :\·;.;~;:::d/i><~;~·Si/.;~»ii></;: .Hii.'~ ;:.."!:~;;;'.~~/?~? ~.~~!:,~;..:ih.~ ··,~·~.i :·~~~~:~.~·~:·~r:'!~;r;~~:ir:;·Y:(\\i\F:?i/:,~·:;·~:)}.n/./::\)':,;/p:,:/:
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SCS· ENG.• 269 DRAFT
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TR - 20
STRUCTURE DATA

STRUCTURE NO. Z--.:;;=--

U.S. DEPARTMENT 0' AGRICULTURE
. SOIL. CONSERVATION SERVICE

9 ':-or £"Z.Dol' s/e4/tJ2..H,d'olo9i,1 J E. ZW01."h.d SA.M PLE JOa 5"

I~:I ;:,~~ ,W;'f;;\;~t)" ,~,~~,~ -;'-ATA FIELD NO. I DATA FIELD NO.2 DATA FIELD NO. 3 !/\Y$J~s.m\~t!'~i"ii;('1 ~~~~~.D .

I STRUCTURE IO.It.1PORTANT: line oul unused lines. Dolo fields ,equlr. decimal poln...
I (01-99) I I

[0J-S1T-IR,U-,CI~~.~~··~:·::<;};::i::~·;:)/?\{:}<::.:i{tf.?nTi::.::/::~:}::::Y;:.)V;i:{;;-::::~;::\/)·~:}Yb\~/;~:{{\t;.:~\S>!{VLt;::~}~::::;;;X:~:;~~l:\/(P\\/!!\:\·F})~~)~:Y;~I . ! I ! .ItIDI
I I I NOTE: Mollmum of 20 dolo r.cords ollow.d. I I
I I I I I
I I I Elevo.llon. FI. DilchorQ'! CFS StorOQ'! Acr.! Flo I I

f-'" I ." • ' .•. ' ":.• ~ 5/l. I I 2..q. e. 37. ." ',' .;.;.... . I .':11.0

i:/'\ :··:>t/;,"'" ~;-1: ;~~~: ;:~: '.;:;:::,;{.: :~:
o .' ' :..: :: 5/7 4030 3(07 .: :: :.: '.' I f,10

I: 7.T7182.;;;::@tfffS--· . ';::;,;Lu:." .I~

"'OQ

'-J

[H]EIN,O,T,B,g'.);:~j:/:::~:~CS·2tii::i:%r{:f::D:·::(((Jk\:: ::~i!t;:"·!:~;~.·,~~·~·?;~.··;:~~~:,b~.·;~~/~~:~A~·~~r~~q···:~·~~~i~.:::::W<)<:\\«V!:){:,)U;i@'~i:t;:::iL{?FY:/C,,'s,ol
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s

TR - 20

EXECUTIVE CONTROL FOR

Je:z..

WATERSHED

Oal. ~/e4182-

U.S DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

/0 OF 2."2.

~-~

.
DATA

DATA FIELD # I DATA FIELD # 2 DATA FIELD # :3
RECORD

CODE
OPERATION

IDENT.
I 1 I I I I

I I

II(W BAS( flOW CfS I If YOLUII[ IS III DAU finD lit I. I'~ '.;. "':: ...:".:: ....
r VOLIJII[ IN lI'tll[S I PUK TII.t£. HOUAS I lASE TillE. HOURS .:." '>:~:" .. ': :~:.

IIA1N TlII[ IlltRE II [Hl; HAS. f ~i~ I~~;~~~~~.· i~ .;~.~;/!.' ~·~~i.~;!i~i!:~~t~;:~~~;~~~~;:.. ~/Uy~;:.~;~;.~~.~(,~·~~;·;;~~::

:: ·T;';~;~{~~d··~?'.·~~id· .~~j.·~:~~~~~·i~·,·~c;I·:'i~-b-;;"~-; 'd?i~" ~F'~ "~;~~'d~rd'~~;';'-;;;; T\~!~.lj,'a.;· ~~~:X~~~t·~II·•..~~ f f~'~ i;~~. "r:~".:.:.; ..

I I I I I ;2 :EXAMPLES
STARTING TIME

I RAINfAll DEPTH 1RAINFAll DURATION I~ I~CD lu
FROM I THRU I HOURS

1 INCHES I HOURS I;:! ~I 2 I IX 0 I~g I DO NOT
w Z I-

I I Set depth and duration la LO for actual rainfall I I~ ,c1 II- 1111 I ENTER
I . ,IX I lei I

: Ri9hl luslil, Ihue helds I I IMPORTANT: 0010 Fields No. 1.2. and :3 require decimal points. :

~•.• '.. < .::."t:::;'.;:,':t;~;~~J[f 7:::::z:::;:~~':.:::',~.;, ::f;~::~t:~:'~: .;:~::" ,

lJ)

w~cr
...JO W
Q.Z..
~OZ
~OUJ)(

W

1

(
-C><;;,

~

J I&ASFLO '~. 10.0 ....

./.:.:~ I-L . I '1'~I-'- :- 1- ~
.1 ~O,."PU.T l- loa .' • I ~2 5".2 1.0 f: & ~ /:\: eJ' • lObI."-

J t.01(PU.T ~ ~p~ '. b07 5.2- /. 0 t .t ~ ~. • J 0,1.(....

. "- IEN,D C/f,P . ,
I .1- l-L-

/r·
~ .• IOU

~

·11· u.s F:L~ ~ • I 8.0 . I- I-L- Lt- .' I I o_~

'. 7 ·lct>r'f,p U,1 ::!- I I K>/ . I I k>~ .. 1..lD I. () 12 ~ ~ ~ .: • I 10141-
.~ .'.

. 7 l.IJlff,u.T 17 DP~ '.0,0.7 2...6:J 1.0 2 'Z ....~ )\\~. I IO,S£). ~ .. f.'.- >--
't:.M r> C If,P

'.' ,
I ;...:~:.~ -L. ~: • 1010.0.: f- "~ >-- :.\~ :~.'

I~ - - __.... - .
I

. " .' \:: -j- --··u·

" , ... Y
,-, .. '. ".....

A
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TR-20
STRUCTURESCS· ENG.• 269 DRAFT

. REV. ~l<lY 1982
DATA

STRUCTU~E NO._=2.=---_

U. S. DEPARTMENT OF AGRICULTURE
SOIL C.OUSERVA TlON SE RVICE

RECORD

IDENT.

OF 22./ISHEETDole 5"/1.4/8'2-

DATA FIELD NO 2

..J E. Z,~y':'oI09iSI

: ~: .
..... :.: '1 DATA FIELD NO. I

'::' :.:.
DATAl TABLE

CeDE NAME
~ DATA FIELD NO.3 f:··:·'.::·:··::~":·:;·:·::"<:··<··:·:·::··:·I

L-- I I . _I J . '. .... I I __ .' ':::'::'.'.~"; ..:>::'. ; . "':.": . -J

STRUCTURE IDIMPORTANT: line oul unused hnes. Dato Iields ,~quir. decimal points. I I
I I I (01- 99) I I
DillS,T,R,U,C5E=m·..... ···: "':: ":::~:::.:':'>:.:.: ".: .. ' ·:<.::·.·::····:<;:·:);~'·:·~;;.::<·::.::/;!:>~:ij~;::.~l.·;:::·:::::-<·;·<}:/~·:\\~·}::;:':·:·::,.:·::y·:.»<:':;.>] , I I 1,0.6./1
I I I NOTE: MOlimum 01 20 doto records allowed. I I
I I I I I
I I I Elevation, Fl. (l,schorql, CFS Storoq8,Acrl,ft. I I
iiii iii • I .-,"- ~

'IoOltts"''' SAMPLE J08 5

"'
P
~)

'" .. :'

• I I l .1._..1.



hl
I

~1'2. OF ~ '2..

U. S. OEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

DATA fiELD NO.2 I DATA fiELD NO. 3 (.~.r:{:.·:;~.:~r.Yi.::'=;·:;~;·6r::·:

TR - 20

STRUCTURE DATA

STRUCTuRt NO. 3--"''----

Ji:%.

:.: ..:< .:;: ... ::<.;': ICODE

SCS· ENG.• 269 DRAFT
F.E v. May 1982

WI'lIe. ,hed SA J.4 P L E ...J 0 e 5 It,d.oloQi"
I , ----

STRUCTURE IO.IMPORTANT: line oul unused lines. Data fields require der.imol pain Is. I II' I (01- 99) , IDills,T IR,U,C,~ •... '. ···.··:;·;.;:f:~·:;::::·:/-\:x:>:::>:·::::-;{:(.:.;··.·:~::::·:·/~:<::"::":~::';i:/;;;:":::;>':>:h!:!::::;;\(::·:~:;'::/:·::{:':::·.:::·:;::~:·:·:;;i:::>\if;:~::: ..~:.:/r<:\}~"i/::~::::;;:::i::::;\\//t»;·t\:::d , , I ,1,0,1,01

'I I NOTE: Molimum 01 20 data records allowed. I ,
'I I I . I
I I I EI.vatlon, Fe. DischolQ', CFS SloroQ', Acr., FI. I I
I· ..... '., ...' :,.': '/" . I"

8 .:." :··· .... 84. 0.0 2.5. . ':. ': '.' .: I IQaDi

.
~ I' 1'1

.a...· .'. 488. 32. 80. .::... ...... ;;.::; t .'M.OI
. -. ..... . . '" :':, .. ' . .I

~ ,.....:.. .',,' "-":"";-:': ..::.. ~~i· 1~· ~ ~~.:. '.. i:.::::,.··.~·:·:<~::·:; : ~:~I
:~ .. :::..' '. >.. . '.': ". :..::: :: • • ..' .. ' .':.:' .' 'j:">,'.. '.: :;

.~. ·:..•,..: ... c.:: ~;~. ~~. ~~~.:, : ....,,~:.:.... ;. t ;;~.to'
~ 0' ••• • • • ,-' •••••••• •• I •• •

~

~

......

' .

..J.

I

....

... ; ," -.:.::

--~'7 ..t;~~.[..-:.. _~~
c=..... . .
t--- ..'

_._~~.-"--'-'-" ",',.-.-.:." ..
"'.: ::':'; .. ' ..

... ; . ---
.NC;j'[ .:.. i~i~.·~.~~·~~~..~~~!:.~~. ~,;.~·.i~c-~~:·~·~;:r~:·~·i::}~;~:·;~~·i~~;~·:)::::),-: :7;i:·:;::;~.:;?::UieX:~·~·\Y//T":::C

". •
"" • .,:~:',:j;

A
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SCS - ENG. - 215 DRAFT
REV. May 1982

TR - 20

MODIFY STANDARD CONTROL u. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

..J£Z DOl. 5"/2"/81. SHEET I~ OF et.

I I I I I 1 I I I I I I I I I

OPERATION
X SECT./ HYDRO.

D.'\TA STRUCT. NUMBER
OUTPUT OPTIONS

DATA FIELD # 1 DATA FIELD 1/ 2 DATA. FIELD # 3

RECORD

COl)[ Is(e, S'RUCl
IN - IN - 00'·

NAME NO. PUl PO,
PUl

PRINT IDENT.

10. 10. #, 11 2 PlA,1 "lolu £vI VOL
flL£ SUII

--
IIMPORTANT line oul unuud lin... DOlO lields ••qui,. decImal poln".

I
I I I 1 I 1 1 ~ I

.- •. i i i

-.• I'.• J....L1.!.8J.
., " " ,'1 • I I .1,/!l~

..... '.~ I I I I'lll :
- _.....1. .I. I .I. .I. .I. .I. I

J. l60,. 6.0.75

,1' I I I I I 1+1-1-_1--1--14-+1-:-1-1-1--+1 I I I I

. I I IMPORTANT· ModiflCotion, mUll b. «Jive"~ lhe Ofde, Ihol Ih" oppt'o. on·lhe 'lando", conlrolli,I.. •
r ii' I • •• i i i-r·r-ry9,-.j. . .--~ ~! ,", I· iii j i· i i-rT

21 IO,O!2.~ 1.Ij JJJ' I~ '. '"ou' 'h•., "' ,•• , , 151Cl"'''.UCTUU "!CI"'~ .:::\:..
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TR - 20

MODIFY STANDARD CONTROL U 5 oEPARTt.lE~'T OF AGIUCULTURE

SOil CO~ISEIfVATIOtl SERVICE

- 11·20 I 21-30

~~~191°11111111'1111111111111111111
I I I I I I .

flt
I

Wolent,fd SAMPLE JOB 5" ii,,:.OlcqiU..J E Z __ Dole 5"/2.4/82. SIlf.[T /4 OF 2. 2.. ~
I I i -r-- iii I ,

I I I I I I I I I I' I I I I I

OPERATION
X SECT / HYDRO

DATA STRUCT. NUMBER OUTPUT OPTIONS

DATA FIELD #- I DATA FIELD # 2 DATA. J:IELD .# 3
RECORD

CODE ISle, S'RU(l
III . 111- OUI·

NAME NO. "ul pul pu'
PRINT IDENT.

10. 10. III #2 R IIll,I£l(VI\'Ol
'lor SU"

.~---.r ,n' .'~I",.:".It~tU' ~~ 1~lIn.~ '."11""'1 H'~ . 7~l.~ ~ ~' ~ ~ ;u,:,v~ ~~.,..• ! : ", ~
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..•.._-L..!.-l-L...L..l....1.

_. ~--t-J I I I I 'II
I

_TIJIUILLI I I I I I ".'_

_4...l-

..•~..L...L-L

I .1.2).0
_. _._ .•J-L...1 ,I.t-Z,O
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TR - 20
EXECUTIVE CONTROL FOR WATERSHED

U,S OEPAUMEHT Of AGRICULTURE
SOIL CONSERVATION SERVICE

DATA FIELD # I I DATA FIELD # 2 I DATA F'ELD # 3OPERATION

JO&S H,droloQill J E Z
21-30 I 31-40

Doll 5/Z..../8'2- I~ Of ~'L

RECORD

IOENT.
I I I 1
I 1 I I

......
~

tv-

(

:' 7 :, L1.5 TJ.?\~r~:~,::::,:;~';~;,F:~~~4;.';;~~,~~;,,~I:~~I',~,~7?~;;;~~d~i;;·,~,~~.'·~I~~·~~~o'·.(;;nl'~1)"!,lhOi ~r~.~.~!rlnll,~.!I.,~l.'~~: :"';:-"':\,> :·;·1

:~:. : '.' ~::~ : ~ ~ f : :;;:t,':~~r,";;:;:):\;;:~;;;)n"':':):;)';,; wA~~wl~~~~~}~:;:::~s,I":~i~:~~~:5:.~~:;:::.:~s!~;ri:i:~t:r:~:::·.~~::~~;~~tL;~1~·i.~r2~.:~\~Lt:)}.
III 1 I I I I I 1 I I 1 I
W ... Q: I I I 1 RAINfAll DEPTH I RAINfAll DURATION 1'1 ~ liEXAMPLES
r1. 0 w 1 1 1 STARTING TIME 1 ~ .1 0 1~ ~ .
~ z .- 1 1 INCHES I HOURS I'-~I 2 III: ~ Iii: ~'I 00 NOT
e:t 0 Z I FROM T1iRU HOURS z .. ~ It\ I)( aw OR OR I (511 diP'" ond durolion 10 10 'or ocluol lolnloll' I~ 1 1cl EN TER
w I •S(C fISI~UCl urCTT$lRUC 1 I I I 1 I

\ .1,1

1

' ~,:,~,~.;: '. ~ "•• {,.:;;c.';C·..;:~1::::\L:t~~,:t;ri;J;i:~;:;r:~:;~.;·;,:~::~:,i:'·~h::;~;{\::;d~,:r:l.r:i\'i./:;}' •..I,

~
:.: '" .s.T :' '. ': :',:. I. -:.:. I, • l' :tr6P1
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.7.lljtl:l:'l"·:~ I '-.o:_>~F·:-L' I 1~1P.

1 ~,O!(P U,T '1 b.' \; ~,O,7 5. ?. , •0'2 ': !: ':..:: ~<::. ~ I .,.z..d
cNIO(:.~p :!-;~ II:I;" 1 .:;:. f-L ' I ",'log d

t7l. llAoS,F.Lt).~' , I lD. () <.:: f-L. ~'~' W- : . 1 I~(J(J
.[I) hO.H,PO:T: I _LLQJ..·}),OI7 I .'. 2-, (p I. 0 t::.~ :iJ~~ '-':'::[Q&' •. I I?JI ~ '"

_. ~JJ..DC,..P. ,1 . .:;:. I ··.. _.:;:.~I\:· W- . I 13tIJ .!..
I. r-.: > :LG::i-:' r-.

I

:: I :: :. - ::")_1- .:::;.:. f-.L • ~

• :Ri9h1iuSlilylheselields: I IMPORTANT; Dolo Fields No.I,2, and 3 require decimal points. : :
i· iii Iii i



RECORD
IDENT.

U. S. DEPARTMENT 0' AGRICULTUAf
SOil CONSERVATION SERVICE

DATA FIELD NO. 3 Ir~~{;}~;~~~~~!gi~j~~IJ:~M:m~~~r:.::DATA fiELD NO.2

TR-20

STRUCTURE DATA
STRUCTURE NO. I_..:...--

;)~@;X!Af;;'l~;:~;~;;m,w!,OArA FIELD NO I
DATAl TABLE
CODE NAME

SCS· ENG.• 269 DRAft
REV. May 1982

':'
woltr,n.a ..",...." -J:: --- HydrClIo9I" J£Z- Oat. ~/2"'/St.. SHEET I~ Of e..~ ~
• • ii' iii i

I STRUCTURE ID.n.1PORTANT: line oul unused lin... Dolo field, require declmol polnls.
I (01-99) I I
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I I I NOTE: MOllmum of 20 dolo records ollowed. I
I . I I I
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.....
C\

.v

,:.. ::'.;':-:.; .:.;,:.,. ';::~::":: I. ~·.~::7: ;-; :::~::":::':!:':::' ::.-:: '::- .
' , ·..r·'.-:'-1': .. :" c.- .. ,.:;..'::.::;-._, :,::..· ;

C~17?~:J r~~:::7~F.:;·:·:·::/.\:·;:::··:;:::::

·,::~·~.:;·;~~7~:: ~-:~ .;:'.:. ::.~;!~::: :;.:::::;.~~: .
.' :·,,~.:::':·~C:~·:7".:':··~:":;::::I 1 • -••-~

.':~";.~~.::~ rr:~~:.:: ::~~?~{~f:~~)~:·:·:~}/fi:~:·~
~:~·).{:r)i ~Fr~7?::·:X:~i~?~:\:: J~//"~.\;:I:~??·~i.·:~·~~:~~ 1

.;:·\:;:i.}:;:,~·~~·;f~r?~?~i£·~·;:\/;

·'·,::·;·S??/ r::771:·:: .. ·rT~();;}:;::::~:<:·:::}~;:;:-:.] -~ ~

~·~·:~~gR~:rYT?

.;,' \ \~:-~~f:~)~ \~:::~.;~..::-. :.:;:)~:f\.~~~:.~

I

I

.' ....

r·.:·:{·>.~.r?:I'·~?)I::.ifTY;(·~-V:}:~!·:~:::1 ~><~ 1··;.:::.}::.:·:~:::·:·?;:\:(:t>;r?::·ll I , 111 ,11
:·;::;::.N.?T:J~nrT~-~7;:i:L>:·/".I:::)·::/?·H ----r- ~ I ·y:}·.·~,~:·::\t>/ULI ,1 I

11

~¥-1·:::;:::·:)~~F I ~- :S;:~·~{.<x~J;S·:\
:;::;r;:,::·\;:,:::rT?n:·:::::::::;:··::·)/~:7Y~/.\:·:·;?I- -~ ~ ~.~:;·;f·~:·~::~: {7:~:.: '.:.~ ~.~?~.}.~:~;;:~ .~.

I

1

I

·:···::::·::T':Ld5::>·:\t:;l\rji=;n:I------- ,_u___ -I-~ I.;;·;:;:::.::.)i;{.~ ,I \~

.::;:·+<>:·~,:::·::·:::>.::};-:f~:~ , . I ,~..... '::':':.:::'..
, I J t ,:-." :: .. ;-:·,:<:Z:E:_··· """~"''-~:~::'r~:

EEIlNID.T,8.LGDT::U})}:~{y{:/{/<;v:~;>·:·/c.;ru) ::~i!f::Y~,~:.~~·:~~·~··+.~;!\~.·;I;.~·.~~·~.i:/~~:~~~·~:·;T~:!~iT\~~ir:::W{707jem~TI{;{{f.iil!}1~~:~:U

'"' •
. ::....~~..
; •••. , ~. I

A



c_ :. .,
ICS· ENG.• 269 DRAFT
REV. May 1982

TR - 20

STRUCTURE DATA

STRUCTURE NO. 3------
U. S. OEPAATME~T 0' AGRICULTURE

SOIL CONSERVATION SERVICE

RECORD
IDENT.

5/2.+162.

.~:~:::.:"; :.;: :'.: .!..~"~:"::~~ :~::) ..:.~~:::'. ::::::: :'
DATA FIELD NO 3 f··:::··:····:··I ;••:::::;:::::.::::.:.,.':';:.:::.

. .~.~: .~~::::~~ ;:'.~:~:i;";~~/: !':/~(:: ~:::. :~_/~;.;...:.

DOl.

DATA FIELD NO.2

JI!:ZJolJ 5'

:~~:f:/;::::::";':;';::f;':"::";':....,:.:':::.:.. :.: ,... ,
.::.~.>:;.:.:-:.,;:-.; .. '.' ::,1: .,~.,;':"'\'.::: :;':':-:1 DATA FIELD NO I
".:..~_}\~{::::':.:. ~//~.: i··~·~) :~ :\.y~\.\~:.:~ ..~ r~:·:.::': .

DATAl TABLE
CODE NAME

STRUCTURE ID.IMPORTANT: Line out unused lines. Data fields requlr. decimal points.
(01- 99)

NOTE: MOllmum of 20 dola r.cords ollowed.

~:hl.;::.··:::;/!·:;·:;)·::·:~:::\::?::.~;::{;"~:\?I ~'5<4 I:;,;.:.:;:.;\;'/.. ·:··':;:··..;::·:;::·'::.~.:{};~:{··I : : : : : : :~
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SlorOQI. Acr" Ft.DischarCj', CFS
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Elevation I Fl.
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RECORO
IDENT.

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATlOt, SERVICE

OATA FIELO NO.2 I OATA FIELO NO.3

TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. -...;:;8",-__

IMPORTANT: line oul unused lines. 0010 lIelds requlr. decimal polntl.
OrolnoQ' ~uo. Sq.~ti. 80nk'ull Eleyotlon. Fl.

lUse 1.0 unless dischorqe In CSM,) I I
NOTE: MOllmum 0' 20 dala records allowed. 1 I

ElevaliOn. Fe. OlschorQI. CFS End Areo. Sq. ft. I I

:/?\\./.:{i{t?·~·XI I. 0 -,- 49+.5- 1;)\;'?~(rirU/kt;:::~'t::}~·:W}.:W:if~W!:H1\:'v:}:lt~::{~~:\/

~ ~ 'I' ""';';;'~"~""":
DATAl TABLE 1:;·:':::";:·;:;~::·\::iY:\~:/·:{;/?:::·~~::::\:1 OATA FIELO NO I
CODE NAME ~;\//ft.>/;~':';f ;,\~:~;\::~:r:!:~~~{{r~::};';\: . .
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"~Woleflhed SAMPLE. JOB 5' Hrd.ololJill JE'Z.. Dol' ~/2.4/82. SHEET 18 OF ~z. ~
I I , I iii I i

0.0 I 0.0 I I .. , ,/.3.',G

ZI.. I t'3. 1 I .. ,.13."0

104. I 52.. I 1•• 1.~:t.o.C
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TR - 20
MODIFY STANDARD CONTROL U. S. DEPARTMENT or AGRICULTURE

SOIL CONSERVATION SERVICE

SHEET /¥ OF ~t.H,drolovl,•. J£Z

I I I I I I I I I I I I I I I

OPERATION
XSECr/ HYDRO.

DATA STRUCT. NUMBER
OUTPUT OPTIONS

RECOAD
DATA FIELD # I DATA FIELD # 2 DATA. fiELD # 3CODE IS[el SlRuel Ill· Ill· OUI-

NAME NO. PilI r'JI I'ul
PRINT IDENT.

10. 10. III :#2 rUff ",·or£l(;rVO~
fill SUM

, I I
~ I ,

.., I !
'.n I I I I T' , ••. I 1+10

• I I • I

I 1/~,8(J

-H-'H-'"

I-I .. H I I I I I .... 1 .I-I....L..L.!-L. •.
.-

\...-L-L" , I I ! , '--l_~ I I I I ..J--l._I_J_I. I

D- .I~ 'rr-nl , . '.•~ _-- . -' -.. ;•. ;. ... ::.:>0 ....:. ...... :.:'.. :j'.':.':.:'.: ...; "":.::.::.' ~.~ 'f..- _lIfT'?:
~! I .LL _1.- ._ •. , _ _ _ .: jj .L1- _ I I I I I 'II
I : . I I t

H H~ I I I ! ·I....L.L -L - -. - - -I i i.... I I I :
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II--=- -~_LL.L.I-I-, _,...1...L...~_L .• - _.. 1---:-;---0---:-:' . ~-:- ". :.. ' .. ' :--~t- -' .'- -'I-H'-';~-~~N

d~~-~~=I:·~_~_I~~i~~CJd-±:FF~?~+::::~.:~I:;;-.:I.>.:.~·,~.... :sFsst~.i·;:.:.·:.j·:;:.:-:<;P~ ~~..~·tttr:r~ Ii: I I W



SCS - ENG.- 275 DRAFT
REV. ~Iay 1982

TR - 20
MODIFY STANDARD CONTROL U.S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

'",.................. O' __ Joe S H,droI09"1 JE% Dol. S/~"'/8r. SHEET eo OF 2.Z- ~• iii iii i •

I I I I I I I
I iI I I I I I

OPERATION
X SECT. I HYDRO.

DATA STRUCT. NUMBER OUTPUT OPTIONS
RECORDDATA FIELD # I DATA fiELD 11 2 DATA. f.IELD # 3CODE lSlCl STRUC1 III· '11· OUT-

NAME NO. .put rut PUl PRINT " IDENT.10. 10. #1 Nz
I{ Ar.l "TOfn (~\'Ol

r.., SUM

I .. I ..

'C.

~

I I IIMPORTANT lin,oul ullUI'd linn. Dolo field, ,.qui,. decimal polnl,. , I , I I I I II I I
, I I I I ~ I ,. I I I IMPORTANT: Modlflcallon, ",,,'lb. 9lvtnnl"e 01_ 1"0""', appear on I'" ,tondont conirolll," I I I I , I I I"'71 INS E RT '.' i POT .. ' ....• t<·;~·'i.. ;;;:~;.;~;"l: '. '"..' ..- , ; ~' I I I I I I rTU I -'I"~ . ''',' .... .... .' ".. "I""" '6 It,e.Acu, .1.3 .1008·:1' ::: l-.: 1700(.
.--r-..-w-~..-6 I> f) Y f).. ..H·f_IA,-.,tJl ~ 10.0' 1

2
-:-; I?-- L 1_____ 1 tll.II:IIILLLl--'----"--"---'-~_'_'1I" I •••
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SCI·fNG.· 274 DRAFT
REV. Hay 1982

TR - 20

EXECUTIVE CONTROL FOR WATERSHED

U. S DEPARTMENT OF AGRICULTURE
SOil CONSERVATION SERVICE

I I I I I
I I I I I I

DATA FIELD # I I DATA FIELD # 2 I DATA fiELD # 3OPERATION

Joe s H,drolo,I.' JEZ Do', 5/1.4-/82.· 21 0' '2.'2..

RECORD

IDENT.

.....
..(:)

ue;;.

(

7': LI.S Tl\\·::·:\Y7~:::~·~;;T·Thi·':·{··~~·~;.'l;·:~d·io~ ~;i~"O~'.' ~""ioli"'io; 'd~i~"~;d''~'-;ndo;d" cO~I~;;;~il~"Ii~.;eo~. "c~;'r~~i'I';".;t'Cliw·.::::;.:::::.::':-.:;.·:~;:~1. -. It..·;·.· ·.· .. : :'.· ; : :.; : ' '0. '" • '" ••.•.•• , .• ,' ,." ••.•• '0 •••...•.• ' '~"·"·'·'·"·1.'" •..••.• :

.;: ~~: :~~ :: ':'~E;,;!,':':;;:!;fi~'i·~i,'r:~;J, ••:·,:~:f,:::: ...i~;;j~;:;:~~:;~::~:~·Z~i:: erit:i:;::~';;~ ..~2.!~~,:~:[['~';:.
VI I I I I I I I I I 1 1
W t- a:: 1 I I I. RAINFall DEPTH I· RAINfAlL DURATlOtt I~ . ~ 1 IE XAMPLES
.J 0 W I I I STARTING TIME I ~ ·1 u I~ ~ d
~ Z t- I 1 INCHES 1 HOURS I"'~I 2 1m: g 1m: z I 00 NOT
4t 0 Z I FROM THRU HOURS z .. ~ I:;; I
)( 0 w I 1511 dlplh ond duroliOft 1010 lor otluol roln'olll 1<1 I 1<I ENTER
W 1 I Ill: I I I I

:~ 7 :'; C MP UT :.:. 7 .

: Ri~hliuslify Ihest 'ields: I IMPORTANT: Data fields No. 1,2, and 3 requlr. decimal pain Is. : : : I I

':-:::1 I..':'

I 0.'2.. I 15.0 2.£.0 .'
S 2.. '0 1".1 .: Z ':.:.=:• • Ii: . '...

D.' IZ.O 2.5.0
2 . to J # 0 2. . 2 :;j':

.. :'.: '"
t I I tt: ~

I.• I I



U. S. DEPARTMENT Of AGRICULTURE
SOIL CONSERVATION SERVICE

PEAKS

TR - 20

INTERMEDIATE
~

"'mnn.u _ .... -.. - JOB S H,droI09'tl J e z. Dol. S/2.4/6Z- SHEET e~ OF 2 z.. ~
• I • i i • i i •

SC S- ENO.• 211 OPI\FT
Rev. l-1ay 1982

. .
INTERMEDIATE POINTS BETWEEN FROM AND THRU ~SECTION I STRUCTURES.... : . I

~.~< /:~"::'.
I

I RECORD
;.:::.:.: OPERATION DRAINAGE DRAINAGE DRAINAGE

POINT
ORAINAGE

::;!:: :' FROM THRU POINT
AREA POINT

AREA
POINT. AREA AREA: ....:: ':' IOENT.

)::':~::~'.~.:. 011 011 10. (Sq. MI.l 10. (Sq. MI.) 10. (Sq. MI.) 10. (Sq. Mi,)
',. "

u(c,lnlluCl •S(c,~isT.ue,

, I I I

• I I .1J-.tlJ

~

.... 00

I I .1 ~tztc~:
I , I • , ,

....1

....1

• •

78~.qO

~

I
I

7A

,

Op,T

~::. "EAKS I r--.... I • • ':.E,A,~S :""',:: ',:~ ""'r--... _ -'
E A KS :,'.:,. , r-..., , .-L" ~ : '.: V ~
E AK S :./.?:: ..~ r;-,.".

~.~~~ ~~ •• I ~===±===~==~~~~3~;;±;;;t;;~~;;~;~~
E.AKS '';-:;-:;:::.:. .- i :.L..1-J...........~

(};51""'" I I
I>E,A K S~::':;'t- J

...::' ::::.:::::,.\"::

IPE A KSI<·;·{:'>.;·In061 I
'::'.::::. I I I I ,', .:.:.:.::/~:':'...J=.W=..I..-L-I

......

I·

.. ' ......'--"""o-I--:L"I

L.?>~ I I~
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··················80-80 LIST Of INPUT DATA fOR TR-20 HVDROLOGy••••••••••••••••••

JOB TR-20 [CON SUHHARY HOPLOTS 00000010
TITL[ 005 SAMPLE JOB 5 USING 24HR TYP[ II STORM OVER [NTIRE WATERSHED 00000020
TITLE ALTI=EXIST., ALT2=2-SIT[S. ALT}=HOVE SIT[12, ALT4=DIVID[ fLOW 00000030

2 xsrCTN 005 1.0 "95.5 00000040
8 490. 0.0 0.0 000000508 492. 17. 2". 00000060
8 494. 51. 56. 000000108 495. 86. 15. 000000808 495.5 106. 96. 00000090
8 496. 132. 138. 00000100
8 "97. 205. 281- 00000110
8 498. 319. 522. 000001208 499. 482. 81t3. 00000130
8 500. 105. 1250. 00000140
8 502. 1362. 2BO. 00000150
8 504. 2361. ]770. 000001609 ENOTBl 000001102 XSECTN 006 1.0 48... ] 00000180
8 480. 0.0 0.0 00000190

).J 8 "82. 29. 46. 000002f10
8 "84. 91. 10'•. 00000210

t· 8 485. 14... 136. UOOOU220
<:> 8 ,,8').5 116. 166. 00nOO2308 "86. 215. 226. 00UII0211U

8 '181. 1211. 1159. 1I000025f1
6 '18ft . ·,ft5. 675. 1I1111C1f.260
8 490. IfJ 12. 2060. ..lInllfl2lO
8 ,,92. I') II . 367.9. Ul101I028l1
9 ENDTBL I)UIIll0290
2 XSFCTN flfli 1.11 4/9.5 00U00100
8 '11'1. fl. O. 1'0000110
6 '1/5. 12. 1 I. lIlWOOJ20
8 ·.17 . 76. 99. OOOOOllO
R 479. 118. 115. nUCI001IIO
8 419.5 214. 210. OOOU0150
8 ·,80. 2')'). 255. 011' 111113 60
8 '181. 181. 57'). UIJIJlIn1 ·W
8 '.8} . 183. Ill' . OIJOUfl18f1
8 "6,). ".06. 2391. 000001911
8 ·,81. 22 III. 3906. 00111111'11)0
9 [HOTBl 1I00nO'111l
6 RUHOfF 1 01 (, 1.70 I~) • n.ll OIlM,O"211
6 RESVOR 2 fll 6 I 1111000"]11
6 R[ACH 3 001 / 5 5400. 0." I. 3l OUIIOO',40
6 RUIWrJ I 001 6 0.,.6 16. 1.111 00UOO'150
6 AOUIlYO 4 001 .., 6 , 000U0460 r:t

N
~



······················80-80 liST or INPUT OATA (CONTINUED)••••••••••••••••••••••

6 REACH 1 002 1 1 3000. 2." 1.05 00000..10 '"6 RUNOFf 1 02 6 0 ..... 78. o. )5 00000..80 •6 RlSVOk 2 02 6 7 uuOOO'I90 1\\6 REACH ) 00) 1 5 "600. 1.9 0.88 00000500
6 RUNOFf 1 00) ,) 0.31 77. 0.111 00000510 m6 ADOItVO .. 00) 562 00000520
6 AOOHYO .. 00.. 121 00000530
6 REACH 3 005 3 5 2600. 000005"0
6 SAVHOV 5 006 5 1 00000550
6 REACH 1 006 7 5 "900. 00000560
6 RUNorr I 006 6 I.3Q 19. 2.0 00000510
6 AOOHVO 4 006 561 00000580
6 REACH ) 001 7 5 8900. 00000590
6 RUNOFf 1 001 6 0.10 80. 1.20 00000600
6 AOOHYO 4 001 564 00000610
6 SAVHOY 5 008 .. 1 00000620

ENOATA 00000630
7 LIST 00000640
7 INCREH 6 0.1 00000650
1 8ASFlO 5 6.0 00000660
1 COHPUT 1 01 007 5.2 1.0 2 2 01 01 00000610

ENOCH' 1 00000680
1 8Asno 5 6.0 00000690
1 COHPUT 1 01 001 2.6 1.0 2 2 01 02 00000100

.> [NOCH' 1 00000110
J 3 SlRUCl 01 00000120

at 521.5 0.0 11.0 on/)ol) 1)0
8 521.6 3.0 18.0 001l001"0
8 521.8 15. 20.2 00000150
8 522.0 3). 22.5 00000160
8 522.2 5". 25.0 UUOOO110
8 522.4 79. 28.0 OUOO0180
8 526.2 9"8. 70. 1)0000190
8 526." 1009. 75. 00000800
8 526.6 1011. 80. nOOO0810
8 521.2 1265. 95. 000n0820
9 ENOTBL 00000830
) STRUCT 02 000008..0
8 496. 0.0 16. 00000850
8 498. 21O. 21. 00000860
8 500. 252. 40. 00000870
8 5U2. 294. 62. 00000880
8 504. ))6. 85. 00000890
8 506. 318. 112. 00000900

I :8 508. 1120. 145. 00000910
8 509. 114 I. 176. 00000920

" •
"..

~

•
". '.

:. : 'I~·
I, .•: ••. ,",

•
#q
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······················80-80 LIST Of l"rUT DATA (CONTINUED) ••••••••••••••••••••••

2 XSECTN 1108 1.0 "9" . 'j 00001)10 '"8 "92. 0.0 0.0 00001 )80 ,
8 ..9). 21. 23- 00001)90 b\8 49

"
. 6... 52. 00001"00

08 "95. 1ll. 87. 00001 .. 10
8 496. 2)2. '<'8. 00001"20
8 ..97. 360. 115. 000014)0
8 498. 515. 228. 00001 ....0
8 500. 8U. 1105. 00001450
9 [HoTBl 00001460
1 lNS£Rl 2 005 00001 .. 70
6 OIV[RT 6 005 571 0.9 8. 1 oonOl,,80
1 OEl[H 4 00001490
6 SAYHOV 5 006 00001500
1 INS£Rl 2 007 00001510
6 R[ACt! 3 008 1 2 11000. I 00001520
6 AOOtlYO " 009 2 " / 1 I I 000(15)0
7 1I sr 000015,.0
1 BASflO 5 11.2 15.0 25.0 00001550
1 COMPUI 1 III 0119 5.2 1. II 2 2 0" 01 0,)1101560

ENOCHP 1 001101510
1 DASHO 5 n. I 12.0 2"'.11 nnlllll~80
7 COHPUl 1 fli 0"9 2.6 I . II 2 2 Olt 02 00001590

[NOCM' 1 OUOOl600
[NO.l08 ? oono 16 HI
PEAI(S 006 1111/ -,A ].90 /11 4. till UlJlIUI(j;:'U

J rNO.lOR ? (011016)0
)

At ·······························'"0 0' 8f1-81l LiST········.·· ..··........•..•....•

Note: The User ~otes. page 1. is not repeated in this Sample Job (See page A-8).

•....
,

•
4 ••:' 1

" .
..

,....,

)
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TR20 XEQ OS/25/82
R[V nS/24/82

•
SAHPl£ JOB 5 USING 2411R TYPE II STORM OVER ENTIR[ WAHRSII£O 00000020
AL Tl~[XIST., ALr2~2-SITfS. ALT3=HOV[ SIT[12, ALTIj=OIVIOf fLOW 00000030

JOB

I.
PASS
PAG£

1
2

EXECUTIV£ CONTROL OPERA110N LIST

LISTING Of CURR[NT OAf A

R£CORD 10 00000640

xsrC1N NO. DRAINAGE ARrA
? XSECTN 5 1.0noo

fL£VAllON DISCHARGf rNO AREA
8 "90.00 0.0 0.0
8 1197. .110 11.00 211.0n
8 "9

"
. tJO 51.00 56.00

8 1195. Oil 86.011 15.00
8 1195.511 106.00 . 96.00

~. 8 '196.00 1]2.00 118.00
0 8 1191.110 2115.1.10 <'87. IItl
~

8 498.00 319.0n 522.011
8 499.no '.82. Oil 843.011
8 5/1U. (III 1(15. flO 125tl.f1U
8 ~1I?'.(I11 116?OIl 2 Bn. UlJ
8 ')11" . 1111 2161.UII 1111l.lIn
9 £1m IRL

xsrC1N NO. OIlAIfv\I;[ ARfA
? XSfC1N 6 1, 1I1l1111

£UVAIION OISClfARG[ [Nil AREA
8 1,8n.llIl 0.11 n.o
8 'Ui? . 110 29.00 l,li,OO
8 1,811. on 91.00 1nl•. Oll
8 485.00 11111.UO 118.110
8 "85.5U 176.110 168.UlI
8 1186.00 215.110 2<'6.UO
8 487,110 320.no 1159.0U
8 IIIIA.on "1\'1.00 R7 r , no
0 ., 'JU . 1111 1U12.0U 2060.00
8 "')? ,Oil 1911.00 1629.00
9 fNIHOL

""XS£CIN NO. 0111'1 I NACo£ AlII A ,
~



TR20 X[Q O~/2~/82 SAHPl[ JOB ~ US IHG 211tlR TYPf II STORH OV[R [Nfl R[ WATERSII[O 00000020 JOB 1 'ASS 1
R[V 0~/7.4/82 AlT'=[XIST., AlT2=2-sITrs, AlT3=HQV[ 51T['2, AlTlf=OIVIO£ rl~ 00000030 PAG[ 1

~ ~~!:~!~! 7 , . nnnn '",£l£VAT ION OISCHARG[ £NO AR[A b1" 414.00 0.0 0.0
a "1~.00 12.00 31.00 1\\a .. 17 .00 16.00 99.00
8 1119.00 118.00 11~.00

a "'9.50 211t.00 210.00
a 1180.0U 2~~.00 2~~.00

a 1181.00 )81.00 ~19.00

a 118) .00 183.00 1))1.00
8 1185.00 11106.110 2)91.00
8 "81.00 2214.00 )906.00
9 [HOTBl

TIHr I"CRHI£NT
.. DIHHYO 0.07.00

8 o.lt 0.0)00 o. 'OUO O. '900 0.) '00
8 0.4100 0.66uO 0.8200 0.9)00 0.99ltn
8 1.0000 0.9900 0.9]00 0.8600 o. ·,800
8 0.68UO 0.5600 0."6110 0.390n o. HliU
8 0.2800 0.2"10 f).2Ullt 0.11"0 0.11110
8 O. 1260 O. HtlU 0.119111 0.0110 U.0660

J 8 0.0~50 0.04W o . ()I'lm 0.(1)"0 0.0290
:. 8 0.11250 0.0210 0.018C1 O.UI';O 0.0130
'I, 8 0.0'10 0.1l1l911 0.00811 O.ouw 1l.Cl1l6U

0 ~. 1111')0 n. O!"I" I) .fIn l" 0.011;:>11 ".un'll
8 0.0 (J.n 0.0 CI.n o.lt
9 [HOTBl

C~4PUT[O P[A~ RA'[ FACTOR = 4811. nn

IABU NO. ',Hf INCRl"HlHT
5 MINH I O. ')l\t'll

8 0.0 U.ou8" 0.0110 0.026(1 0.0350
8 0.U1I50 0.(1')511 0.06511 1l.0160 11.0810
8 0.U99C1 0.1170 0.176C1 O. 1'1110 O. 1,)611
8 O. 1111U O. '940 0.2190 0.2540 0.3030
8 0.5150 0.5830 0.62110 0.6550 0.682.l
8 0.1060 0.1280 0.11180 0.1660 0.1830
8 O. 1990 0.8150 0.83111' 0.8,.40 0.8')10
8 0.81111l 0.8820 11.8«).\11 1l.90~0 0.9160
8 0.92(1) 11.93611 0.9·.60 0.9')60 O. 96~)U
8 0.91 11l1 0.9R311 n.9920 1.011110 1. ilOilO

,... ..
•

, 'O',
,', "
\ ,.: ,.: ~

..
~



r··........ • ••
TP.20 XEQ O~/2~/8~ ;,....I...LL JUIt ~ USING 2'IHR TYPE "·STORH OVER ENT'RE WAHRSltm 00000020 JOB 1 PASS 1

REV 0512"/82 Alll=EXIST .• ALT2=2-SITES. ALT]=HOVE S'TEI2, ALT4=O'VIOE FLOW 00000030 PAGE It

9 ENOT8L

TABLE NO. T'ME 'NCREMENT
5 RAINrL 2 0.2500

8 0.0 0.0020 0.0050 0.0080 0.0110
8 0.0140 0.0170 0.0200 0.02]0 0.0260
8 0.(1290 0.0320 0.0350 0.0380 0.Oltl0
8 0.0440 0.0'180 0.0520 0.0560 0.0600
8 0.n6,,0 0.0680 0.0720 0.0760 0.0800
8 0.0850 0.0900 0.0950 0. 1000 0.1050
8 0.1100 O. '150 O. 12M. 0.1260 O. 1))0
8 0.1400 o.lIno U.1550 O. '630 11.1720
8 0.1810 0.1910 0.2030 0.2180 0.2]60
8 0.2510 0.28]0 0.3810 0.6630 0.70/0
8 0.1350 0.7580 0.7760 0.7910 0.80ltO
8 0.81511 0.825n 0.83ltO 0.8lt20 0.849U
8 0.8560 (1.8630 0.86911 0.8150 0.8810
8 0.8870 0.89]0 0.8980 0.90]fl 0.901\0

"'-' 8 0.91](J 0.9180 0.921IJ 0.9260 0.9300
c> 8 0.9]"0 0.9380 11.9'120 0.9lt60 fl. 9';011

8 0.9530 0.9%11 O.95C)1I 0.96211 0.965116"- 8 0.9680 0.91111 0.97"" 0.9110 11.91\1111
8 0.9830 0.91160 0.9690 U.9920 (I. 9950
8 0.9980 I • flllOO I. (101111 I . 1If1l11l I • III II III
9 f'WJR'

IA81£ NO. II H[ I Hf:U' HI.N I
5 RAINrL. 3 0.51100

8 0.0 (I. f1' 1111 0.0220 n.0360 n.0510
8 0.(1610 11.0830 0.09911 0.1160 o. 1350
8 0.1560 0.1190 n.lOIIO O.2HO O.268(J
8 0.] 100 0.42511 n. '18(111 0.5200 0.55flO
8 o. ~110 (I. Gil III 0.6230 0.6"'10 IJ.66'10
8 0.68]0 O.WIlI fJ. 1190 0.1]60 O. 1530
8 0.769(1 fl. 1650 0.8000 0.8150 0.8300
8 0.84 1.0 0.8580 0.81l1J 0.88'111 0.89611
8 0.9080 0.9200 0.9]20 0.9'1"0 u.9560
8 0.9610 1l.9780 11.9890 I.OOUO I. noon
9 [NOT8l

f".IH.f NO. I II·IE IHe R(loll. HI
5 RAltUI. .. 0.50110

8 0.0 O.OIlIIO 0.0080 0.0120 0.0160 ~
l,))
Ub
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fH20 X[Q 0~/25/82

Rrv W,/2',/8?

•
SAMPLE JOB 5 USING 2/jIlR TYP[ II STORM OVER ENfiRE \/Ar[RSllro 00000020
AI.JI-rXIST., ALI2=2-SIHS. ALJ]=MOVE s.rrN2. ALl4=OIVIO[ now 00000030 JOB

:.
PASS
PAGE

I
6

>v
o
l:-<::

TABI [ NO.
5 RA'Nrl. 6

It
8
8
8
8
8
8
8
8
8
6
9 rNOTO!.

.'

"M[ INCR[HrNT
0.1l?01l

o.n 0.0080 0.0162 0.0246 0.Oll30.042~ 0.0~24 0.06]0 0.071,] 0.086]11.0990 0.112" 0.1265 0.1420 O. 15950.1800 0.20~0 0.2550 0.3450 n.4170n.~jOO 0.6010 0.6330 O.66ull 1I.68/j0U. /050 n. nlHl 0.1"20 O. 1~911 n.7150O. 11)00 0. 811" j 0.tl160 0.8]12 0.6" ]90.8~61 0.8618 0.8790 0.8898 1).9002U.9101 1I. nil I 0.929/ 0.9391 .1).91l631l.951l 0.9ti61 0.911'1 0.9t132 0.9916I .OOUO I .IIOflO I.onoo 1.0IIlIO I.oono

~
lP
(h.



TR20 KEQ 0~/25/82 SAMPlE JOB ~ USING 2_HR TYPE II STORH OVER ENTIRE WATERSHED 00000020
R£V OS/2"/82 AI.Tl=£~IST•• AlT2=2-SIT£S, AlT)=HOV[ SIT£/2, AlT~=OIVIO£ rlOW 000000)0

STANDARD CONTROL INSTRUCTIONS

6 RUNorr 1 1 6 1.2000 15.0000 0.11000 0 0 0 0 1
6 RlSVOR '2 I 6 7 0.0 ° 0 0 001
6 RrACH 1 1 7 5 5"00.0000 0."000 1.)1000 0 0 0 0 1
6 RUNOff 1 I 6 0."600 76.0000 1.01000 0 0 0 0 1
6 ADDItYD " 1 5 6 1 00000 I
6 REACH 1 '2 7 1 1000.00OU 2.11000 1.05000 0 0 0 0 1
6 RUNOff 1 2 6 0 .....011 78.000n 0.150000000 1
6 R£svon '2 ? 6 7 U.lI 000001
6 RrAeH ) 1 1 5 4600.0000 1.9000 0.88000 0 0 0 0 1
6 RUNOff 1 ) 6 0.] IOU 71.0noo O."'UOO 0 0 0 0 I
6 ADOItYD It 1 ') 6 '2 o 0 0 0 0 ,
6 ADOItYO " II 12) o 0 0 0 n 1
6 R£ACH 1 ') ) ') '2600.0000 0.0 0.0 00000 1
6 SAV~IOV ') 6 ') 1
6 R£ACII 1 6 I 5 "900.0000 0.0 0.0 o 0 0 0 0
6 RUNOH 1 6 6 1.1000 19.0000 2.00000 0 0 0 0
6 ADOIIYD .. 6 ') 6 1 o U 0 0 0
6 R£ACH ) 1 1 ') 8900.0000 0.0 0.0 o U 0 0 n
6 ICUNOff I 1 6 O. /1100 80.0000 1.20noo 0 0 0 0

J 6 ADOIIYO It 1 5 6 " (Ion n 0
. 6 SAVHOV ') 8

"
I

1:',
[NnATA

[NO or USllNG

Joe , PASS 1
PAGE 1

hi
•\j
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~

~

•
!

\ .~... t.. __ I



(·e
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TR20 XEQ OS/25/82
REV OS/2~/82

,.
~

SAMPLE JOB 5 US ING 2',HR TYPE II STORH OVER ENT IRE WATERSII£O 00000020
ALT1=EXIST., ALT2=2-SIT[5, ALT]=HOV[ 51TE'2, AL1~=0IVIOE FLOW 000000]0 JOB

,'.
PASS 1
PAGf 1'1

EXECUTIVE CONTROL orrRATION INCREM HAIN TIHE INCREHfNT = 0.10 HOURS
RECORD 10 00000650

EXECUTIVE CONTROL OP£RATION BASFLO NEW BASHtOW = 6.00 crs
R£CORD 10 00000660

EXECUTIVE CONTROL OP£RATION COl1PUT FROH STRUCTURE 1 TO XSECTION
STARTING TIHE = 0.0 RAIN DEPTH = 5.20 RAIN DURATION=
~~T£RNATE NO.= 1 STORH NO.= 1 HAIN TIHE INCREHENT =

1
1.00 RAIN TABLE NO.= 2
0.10 HOURS

RECORD 10 00000610
ANT. HOIST. CONO= 2

EXECUTIVE CONTROL OPERATION ENDCHP COHPUTATIONS COHPLETED rOR PASS
RECORD 10 00000680

EXECUTIVE CONTROL OPERATION 8AsrLO N£W BASHLOW = 6.00 crs
RECORD 10 00000690

r::

£XECUT IVE CONTROL OPERAJ ION COHPUT rRO~ !l\TRllr.TURf 1 Tn ltSE("T IOff
o ~IAHIIHG IIHE = 0.0 RAIN DEPTH 2 2.60 RAIN OURATION=

ALTERNATE NO.= I SrORH NO.= 2 HAIN rlHE INCREHENT =

1
1.00 RAIN TABLE NO.= 2
0.10 HOURS

RrCORD 10 00000100
ANT. HOIST. CONO= 2

EXEcurlVE CONtROL OPfRAllON ENOCHP COHPUTATIONS COHPLETED rOR PASS 2
R£CORD 10 00000110

nw
I
lsi
~



TR20 X£Q OS/25/82
REV 0~/211/82

SAHPLE JOB 5 USIHG 211HR TVP£ II STORH OVER ENTIRE WATERSHED 00000020
ALT1=EXIST .• ALT2=2-SITES. ALT]=HOVE SIT[12, ALT .. =OIVIDE fLOW 00000030

JOB 1 'ASS J
PACE 9

CHANGES TO TABULAR DATA fOLLOW

STRUCTURE OAT A, STRUCTURE HO. 1
[lEVAT ION OISCHARG£ STORAGE

8 521. 50 0.0 11.00
8 521.611 1.00 18.00
8 521.811 15.00 20.20
8 522.00 33.00 22.50
8 522.20 511.00 2'>'00
8 522. 110 19.0ll 28.00
8 526.20 9118.00 10.00
8 526."0 1009.00 75.00
8 526.60 1011.00 80.00
8 527.20 1265.011 95.00
9 fHOTBL

STRUCTURE OA1A, STRUC TUR£ 140. 2
[lEVAT ION DISCIIARCE STORACE

8 1196.00 0.0 16.011
8 "98.(1) 210.00 27.00
IS 5110.IIO 252.00 110.00
8 502.00 2911.tlO 62.00
8 50".0(1 ]]6. (In 85.(10
8 5116.00 )18.110 112.00
8 508.00 117.11.01l ".5.00
8 509.00 ....... 00 176.00
IS 510.111l 556.UII 190.110, 'J12.flO 1129.00 231.00
8 5111.00 2086.011 285.0tl
8 516.00 3288.011 3110.0U
8 517.00 '10111. no ]67.00
9 [NOTRL

[XECUTIVE CONTROl. Of'ERATIOH BASIl.O HEW BAS£fLOW = 10.00 crs

EX[CUTlV[ CON'ROL OPERA1101. COI·lrUI fROM STRUCTURE , TO STRUCllJR£
STARTING TIH[ = 0.0 RAIN O£pTH = 5.20 RAIN DURATION=
ALlrRNAIE NO.= 2 S10HH NO.= 1 MAIN IIMl INCR[MENt =

\

2
1.00 RAIN TABLE NO.= 2
O.IOIlOURS

~,
l»
m

RECORD 10 00000990

RECORD 10 00001000
ANT. HOIST. COHO= 2

•• · .. Ii

..... • •
'. ~'" ..::#.. ::'

....;....:. ,
,...



-
TR20 XEQ OS/25/82

REV OS/211/82

e

SAMPLE JOB 5 USING 24HR TYPE I I STORM OVER ENTIRE WATERSHED 00000020
ALT1=EXIST .• ALT2=2-SITES, ALT3=MOVE 5ITE'2, ALT4=DIVIDE FLOW 00000030 JOB

e

PASS 3
PAGE 10

EXECUTIVE CONTROL OPERATION COMPUT FROM X5ECTION 3 TO X5ECTION
STARTING TIME = 0.0 RAIN DEPTH = 5.20 RAIN DURATION=
ALTERNATE NO.= 2 STORM NO.= 1 MAIN TIME INCREMENT =

7
1.00 RAIN TABLE NO.= 2
0.10 HOURS

RECORD ID 00001010
ANT. MOIST. COND= 2

EXECUTIVE CONTROL OPERA~ION ENDCMP COMPUTATIONS COMPLETED FOR PASS 3
RECORD 10 00001020

EXECUTIVE CONTROL OPERATION BASFLO NEW RASEFLoW = 8.00 crs
RECORD 10 00001030

EXECUTIVE CONTROL OPERATION COMPOT FROM STRUCTURE 1 TO STRUCTURE 2
RECORD 10 00001040STARTI NG TI ME = 0.0 RAIN DEPTH = 2.60 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. MOIST. COND= 2ALTERNATr NO.= ? STOIlN NO.= ? MAIN TIME INCREMENT = O.10ItOURS

EXECUTIVE CONTROL OPERATION COMPUT FROM XSECTION 3 TO XSECTION 7
RECORD 10 00001050STARTING TINE = 0.0 RAIN OEPIIl = 2.60 RA IN OURA I ION= 1. 00 RAIN TABLE NO.= 2 ANT. MOIST. CONO= 2ALTERNATE NO.= 2 STORM NO.= 2 MAIN TIME INCRENENI = 0.10 flOURS

EXECUTIVE CONTROL OPERATION ENOCMP COMPUTATIONS COMPLETED FOR PASS II
RECORD 10 00001060

ttl,
l)\
'0



STRUCTURE OATA, STRUCTURE NO. 2
ELEVATION OISCHARGE STORAGE

9 ENOTeL

STRUCTURE OATA. STRUCTURE NO. 3
HEVATION OISCHARGE STORAGE

8 /f8/f.OO 0.0 25.00
8 488.00 32.00 80.00
8 492.00 /f0.00 130.00
8 /f95.00 /f5.00 193.00
8 1198.00 /f8.00 260.00
8 500.00 52.00 305.00
9 ENOTeL

PASS 5
PAGE 11

tR20 XEQ OS/25/82
REV OS/2/f/82

CHANGES TO TABULAR OATA rOlLOW

SAMPLE JOB 5 USING 24HR TYPE I I STORM OVER ENTIRE WATERSHEO 00000020
ALT1=EXIST., ALT2=c-SITES, ALT3=MOVE SIT[#2, ALT/f=OIVrOE FLOW 00000030

•

JOB 1

'"•~
o



\'e ~

~t.~y
:6'.

TR20 XEQ OS/25/82
REV U5/21J/ft2

SI\HpH JOB 5 USING ?IJIIR TVI'E II STORM OVER ENTIRE \.lA,TERSIt£O 000U0020
AI.II=£XIST., AlT2~2-Slr[s. Alll=HOVE SITEj2. AlT4=DIVIDE flOW OOOOOOJO

JOB 1 PASS 5
PAGE 12

CHANGES TO S TMInI\RD CONTROL tI ST fOI.l.OW

STANDARD CONTROL OPERATION RUNOff STRUCTURE J
OUTPUT HVDROGRApH = 6
OUTPUT orr IONS IN effECT SUM

CROSS SECTION 3
OlllrUT IIVOROGRAPII = 2

SUH

STRUCTURE 2

STRUCTURE 2

RECORD 10 00001150

RECORD 10 00001160
78.0000 1.6000

RECORD 10 00001170
U.O 0.0

RECORD 10 00001180

RECORD 10 00001190

RECORD 10 00001200

RECORD 10 000017.10

RECORD 10 00001220
1.9000 0.880U

RECORD 10 00001230

RECORD 10 000012IJO

RECORD 10 00001250

RECORD '10 00001260

0.0

0.7500

20nO.flOOO

OI\TA fiELD VALUES

OAIA fifLO VALUES

DI\TA fiELD VALUES

1

3

3

2

CROSS SECTION

CROSS SEC TION

xseCT ION

STRUC1URE J
OUTI'UI IIvOROGRArll

SU,.I

STANDARD CONrROL OI'ERATION R[SVOR
:Npur IIYOROGRAPH = 6
OU1PUT OPTIONS IN [fffCT

EX£CUTIVE CONTROL OPERATION llSl

EXECUTIVE CONrROL OI'ERATION O[lElf

SlAHDARO CON1ROL OPERATION RUNOff

STANDARD CONTROL OPERATION AOOHVO

EX[CUTIVE CONTROL OPERATION OEI.El[

STANDARD COIHROI. OPEIIAII014 RUNOff

STANDARD CONTROL OPERATION R£SVOR

EXECUTIVE CONTROL orERATION INSERT

M
I;:' eXECUT IVE CON1ROL Or£RAlION At fER

srANDARO COMIROl OPERATION R[ACII
INpUI IIYDROGIIAI'H ' 1

OUTPUT OPTIONS I~ EffECT

LISllNG OF CURRENT DATA

Note: The listing of Tabular nata from the Executive Control Operation List is
not repeated for this pass. (pages 13 to 17)

~
~-....



Tn20 X£Q 05/~5!e~ SAHrU JOB 5 USING 2'IIIR TYP[ II STORM OVER [NTlRr WAl[RStlrO 0000007.0 JOB 1 PASS .,
nrv OS/2" /1\2 ALJI~r)(IST.. ALJ2=2-SlJrs. AU]=HOVE SIJU2. ALlIt=OIVIOE FLOW 00000030 " PAGE 18

hl
S IANIJARII (;ON' ROL 1115 TRue TlOllS ,•

6 RUNOfF 1 1 6 I . l'lf}O 15.00011 0.]]000 0 000 •
(\)

6 RESVOR 2 I 6 1 0.0 I) U 1I 0 0
6 RrllCH ] I 1 ., s"oo.ouno O. '11100 1. ]]000 0 0 0 0
6 RUHorr 1 1 6 o . "Mill 16.omlll l.o/nOli 0 0 1I 0
6 AOOIIYO .. 1 561 o 0 0 1I (J

6 REACH 3 7. / I 30110. 001.111 2.""00 I .050(1(' 0 II 0 (I
6 RUI40rr 1 ] 6 0.15011 18.0000 1.60000 u 0 0 0
6 R£SVOR 7. l 6 / 0.0 II 0 0 0 0
6 R[ACII ] ] 1 7. 2000 . O(UJ(J 1.9000 0.88000 0 0 0 0
6 ADOllvn .. .. 12] o 0 0 0 0
6 REACIl ] 5 ] 'J ;!600. 1111(111 0.0 0.0 000 u 0
6 SAVHOV 5 6 5 7
6 RrllCH ] 6 / 5 "900.011011 0.0 0.0 o 0 0 0 0
6 RUNOff 1 6 6 1.31100 19.0000 2.000no 0 ° 0 0
6 ADOHYO .. 6 5 (, 1 II 0 I) 0 0
6 RrACH 3 7- / ., 89110.01l1lU 0.0 0.0 fI 0 0 0 0
6 RUNOFF 1 7 6 n.lo00 80.0000 I.?OOOO 0 0 0 0
6 AOOlIYO .. 1 5 (, .. o 0 0 0 0

~ 6 SAVHOV 5 8 " I
[NOA'A

""\
rNO or 1I STI NG

"

..
I'I!ll

•
• '.~ .;' '"

.........
1

"
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TR20 XEQ 0~/25/82

R[V W>/?Ij/R2
SAHPLE JOB 5 US I NG 21jllR TYP[ II S roRH OVER ENTI RE WA TERSH[O 00000020
AI.II=EXIST .• AlT2=2-SITES. ALTJ=HOV£ SIT£j2. Alllj=OIVIOE flOW 00000030

JOB

"
PASS ~

PAG[ 19

EX[CUTIVE CON1HOl OPERA110N BASfl.O N£W BASE flOW 6.00 crs R[CORO 10 00001210

[X[CUTIVE CONIROL OPERATION COMPIIT rROH STRUCTURE 1 TO XSECTIO~
SlARTI"G TIME = 0.0 RAIN DEPTH = 5.20 RAIN DURATION=
AI.I[HNATE NO.~ 1 SIORH NO.= 1 MAIN T'Hf INCR£HENT =

1
1.00 RAIN TABLE NO.= 2
0.10 HOURS

RECORD 10 00001280
ANT. HOIST. CONO= 2

••• WARNING - H[ACIt J INFLOW ItYOnOGRAPIt VOI.UM£ TRUNCAHO ABOVE BASH lOW AT ]].65 crs. 92.1j7 %or P[AK.

EXECUTIVE CONTROL OPERATION [NOCMP COMPUTATIONS COMPlETEO rOR PASS 5 R[CORO 10 00001290

'-..).

EXECUIIVE CONTROl OP£RAIIO" RAsrl.O NEW BASH I OW = 6.00 crs RECORD ID 00001]00

)" EXECUTIVE CONlnOI OPERAIION COHPUT rROH STRUCTURE 1 TO XSECTION
SIARTING IIHr lI.O RAIN OlPlIl = 2.60 RAIN OIJRATlON~

ALlfRNAJr NO. ~ J STOHM NO.= 2 MAIN liME INCRHI£NT =

1
1.0n RAIN TABU NO.= 2
0.10 HOURS

R[CORO 10 00001]10
ANT. HOIST. COND= 2

••• WAitNING - R[ACII ] INfLO\~ IIYOROGnAPII VOlU~I[ I RUNCAHD ABOVE BASHlOW AT 10.08 crs. 16.21 %Of PEAK.

EXECU11VE CONIROI orrRAT'ON fNOCMP COMPUTA' IONS COMPlrTEO rOR PASS 6 RECORD 10 00001]20

~
~
~



9 [NDTBl

STRUCTURE DA1A. STRUCTURE NO. 1
ELEVATION DISCHARGE

TR20 XEQ OS/25/82
REV OS/2.. /82

CHANG[S TO 1A8ULAR DATA FOllOW

SAHPU JOB 5 USING 21tllR TYPE II STOR" OYER ENTIRE WAHRSIIED 00000020
AlT1=EXIST .• AlT2=2-SI1£S. ALT1=HQY£ 511E'2. AlJ4=DIYIOE FLOW 00000010

STORACE

JOB 1 'ASS 1
'AGE 20

'"•t
STRUCTURE OA1A. STRUCJURE HO. 1

El£VATION DISCHARGE STORAC[
9 £NOTBL

CROSS-S[CTION OA1A. CROSS-S[CTION NO. 8 DRAINAG[ AR[A= 1.00 BANkFULL .£l£y. = 1t91t.50
[l[YAT ION OISCIIARG£ [NO AREA

8 "92.00 0.0 0.0
8 "91.00 21.00 21.00
8 "9".00 6".00 52.00
8 "95.00 1)1.00 81.00
8 "96.00 212.00 128.00

.). 8 "91.00 160.00 115.00

- 8 "98.00 515.00' 228.00
...:J 8 500.00 827.00 1t05_00

9 [HDTRl

.-- ~

•
.. ;:.
'!-' ...

I .. '\" •
'"



('e ~'oil!' -.
TR20 KEQ OS/25/82

REV OS/24/82
SAMPLE JOB 5 USING 2~HR TYPE II STORM OVER ENTIRE WATERSHED 00000020
ALT1=[XIST .• ALT2=2-SITES. ALT3=HOVE SITE,2. ALT~=DIVIDE FLOW 00000030

JOB 'ASS 1
'AGE 21

CHANGES TO STANDARD CONTROL liST FOLLOW

EXECUTIVE CONTROL OPERATION OElErE

STANDARD CONTROL OPERATION SAVHOV CROSS SECTION 6

EXECUTIVE CONTROL OPERATION INSERr

EXECUTIVE CONTROL OPERATION INSERT

STANDARD CONTROL OPERATION DIVERT
INPllr IIVDROCRAf'H = 5
OUTPUT OPTIONS IN (ffECT

CROSS SECTION 8
ourpUT IIYOROGRAPII '" 2

IIYO SUH

RECORD 10 00001~10

RECORD ID 00001480
0.9000 8.0000

RECORD ID oo1490סס

RECORD ID 00001500

RECORD ID oo1510סס

RECORD 10 00001520
0.0 0.0

RECORD 10 00001510
0.0 0.00.0

0.0

11000.0000

DATA f'ELO VALUES

DATA fiELD VALUES =

DATA FIELD VALUES1.1

1XSECIIO"

CROSS SECIION 9
OU' Pili IIYIlItO(;RI\PH " 1

"[AI( IIYO VOL SUM

XSECTION 5

CROSS SECTION 5
OUTPUT IIYOROGRAPIIS

HYO SUH

STANDARD CONIRDl OPERATION R[ACH
INPUT IIYDROGftAl'1I " 1
OUTf'UT orTIONS IN (ffECT

STANDARD COIHROI. OPERA r 101f I\DOIIVD
INPUT HYDROCRAI'Il!\ = ?II
OUTrUI orllONS IN [f'fCI

'-C-

[)<ECUlIVE CONTROL OPERAflO" I.IST RECORD 10 000015
"

0

LISTING Of CURRENT OATI\

Note: The listing of Tabular Data from the Executive Control Operation List is
not repeated for this pass. (pages 22 to 26)

r:t
+
l'l



'R?l1 >CEQ 0'>/25/112 SAMPLE JOB 5 us I NCo 2'IIIR TYPE II STORH OVER [NTIR[ WAHRSH[O 0000UU211 JOB , PASS 1Rrv OS/211/82 Al.ll"[XIST., ALT2=2-SIl£S, AU)=HOV[ 51l£#2, All,,=OIVIOE rLO\l 000000)0 PAGE 21

S'ANOARD CONfROL INS'RUC'IONS ht
I

6 RUNOff , I 6 1.2110n 75.0000 0.]]000 0 0 0 0 1 ~
6 R[SVOH 2 I 6 7 0.0 o 0 0 001
6 RrACIt ] 1 7 '> 5"00.11Il00 O.ItOflO 1.)]000 0 000 I
6 RUNOlf 1 I 6 O. 'I ()Oll 76.00110 1.01000 0 0 0 0 1
6 AOOHYD It I '> " 1 o fJ 0 fJ 0 I
6 RfACti ] 2 1 I ]lIoo.ooon 2 ...noo 1.0500000 0 0 I
6 RUHorr I ] 6 0.7')00 78.(01)0 1.60000 0 0 0 0 I
6 RESVOR 2 ) 6 1 0.0 o 0 0 0 Il I
6 R[ACti ] ] 1 2 20(J() . oorm 1.9000 0.88000 0 0 0 0 I
6 AOOlIYO '1 It 12) 00000 1
6 REACti J '> J '> 2600.0001J 0.11 0.0 o 0 000 I
6 OIV£lU 6 '> '> 7 I 0.0 0.9000 11.00000 1 I) 0 0 1
6 R[ACIt ) 6 7 '> "900.0000 0.0 0.0 II 0 0 0 0 1
6 RUNorf I 6 6 1.)0110 19.001)0 2.1)0000 I) 0 II (I I
6 AOOHYO .. 6 '> " 7 I) 0 0 0 (J 1
6 R[ACII 1 7 7 '> 8900.00110 0.0 0.0 CI n 0 001
6 RUNorf 1 1 6 n.1111111 811.0Ilnn 1.?nOOIl " fI 1I 0 1
6 AOOIlYO .. 1 '> 6 .. o IJ 0 0 n I
6 R[M:H 1 II 1 2 11000.011110 n.n o.n n I 0 £I 0 I

(). 6 AOOII"(D It 9 2 'I , , I 0 I 0 I
I) SAVHOV 5 8 It 1

~
[NOAI/\

Uf[) Of 1I S II HG

.... • ·~:·'I ..:-:
~.. :.. "

""'
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TR20 XEQ OS/25/82
REV OS/2/'/82

e

SAMPLE JOB 5 USING 2~HR TYPE II STORM OVER ENTIRE WATERSHED 00000020
ALT1=EXIST .• ALT2=2-SITES. ALT3=MOVE SITE#2, ALT~=DIVIDE FLOW 00000030

JOB

,--e

PASS 1
PAGE 28

EXECUTIVE CONTROL OPERATION BASFLO BASHLOW VOL = 0.20 IN., PEAK TIME = 15.0 HRS., BASE TIME = 25. HRS. RECORD 10 00001550

EXECUTIVE CONTROL OPERATION COMPUT FROM STRUCTURE 1 TO XSECTION 9 RECORD 10 00001560
STARTI NG TI ME = 0.0 RAIN DEPTH = 5.20 RA IN DURATI ON= 1.00 RAIN TABLE NO.= 2 ANT. MOIST. CONO= 2
ALTERNATE NO.= ~ STORM NO.= 1 MAIN TIME INCREMENT = 0.10 HOURS

OPERATION DIVERT CROSS SECTION 5 OUTPUT #1 HYOROGRAPH

TlME(HRS) FIRST HYDROGRAPIl POINT = 0.0 Il0URS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 2'.11 SQ. MI.
0.0 OISCIIG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.02
1.00 OISCIlG 0.03 0.06 U.08 0.12 0.16 0.21 0.21 0.33 0.40 0.48
2.00 OISCIIG 0.56 0.65 0.75 0.85 0.96 1. 07 1. 18 1. 30 1. 42 1. 55
3.00 OISCIlG 1. 68 1. 6 I 1. 95 2.06 2.22 2.36 2.51 2.65 2.80 2.95
~.OO OISCIIG 3.10 3.25 3.~1 3.56 3.71 3.87 /1.03 'L 19 ~.3~ 4.50
5.00 OISCIIG 11.66 4.62 ~.98 5.14 5.31 5.~7 5.63 5.79 5.96 6.12
6.no 01 seliG 6.28 6.'15 6.61 6.76 6.9" 7.11 1.27 7. ~II 7.60 7.77
7.00 OISCIIG 7.93 8.10 8.27 8. 113 8.60 8.76 8.93 9.10 9.26 9.~3
8.00 OISCIlG 9.59 9. -'6 9.93 10.09 10.26 10./13 11.1.60 10.77 10.9~ 11 . 12
9.00 OtSCIIG 11.30 11.~9 11.711 11.92 12.16 12.43 12.75 13.13 13.57 1~.07

10.00 OtSCIIG 1~.66 15.3~ 16. 11 16.98 17.31 17.78 16.24 18.73 19.26 19.87
11 .00 01 selic 20.50 21. 19 21.93 2;>.1/1 ;>J.62 ;>1'.60 25.70 26.93 26.31 29.87
12.00 OtSCIIG 31.6/1 33.65 35.96 38.78 /12.112 /11.70 55.74 65.68 80.59 101.35
13.00 OISCIlG 131.00 166.19 201.33 238.90 27?.r)'1 300.95 3211.81 3116.23 361 . 8~ 372. 3~
1~.OO DISCIIC 3'18.36 380.52 379./10 315. 5~ 369./13 361.50 352.11 3~1.56 330. 11~ 318.2~
15.00 OISCIIG 307.85 297.24 286.~9 275.71 26/1.97 25~.32 2~3.82 233.50 223.41 213.60
16.00 OISCIIG 20~.22 196.36 188.79 181.52 1711. 5~ 167.85 161 '4~ 155.32 149.48 1~3.9~
17.00 OISCIIG 138.67 133.69 129.13 12~.92 120.93 117. 17 113. 59 110. 19 106.9~ 104.20
18.00 01 selic 101.73 99.39 9'.16 95.06 93.07 91.19 89.41 87.73 86.12 8~.54
19.00 OISCIIG 83.01 81.52 80.09 78.70 77.37 76.U8 7~.86 73.69 72.57 71.51
20.0(1 DtSCIIC 70.51 69.56 68.61 67.82 61.03 66. ?7 65.56 6~.88 6~.22 63.55
21.00 OtSCIIG 62.88 62.20 61.52 60.83 60.15 59.~7 58.81 58.16 57.53 56.90
22.00 OISCIIC 56. 1~ 55.~1 5'1. 71 5/1.0/1 53.~O 52.80 52.22 51.67 51.15 50.66
23.00 OISCIfG 50.19 49.75 ~9.33 118.93 ~8.55 118.20 ~7.86 ~7.5~ ~'7. 23 ~6.9~
2~.00 OISCIlG ~6.67 /16./10 116.15 /I5.9£> '15.69 /15_ ~7 ~5.25 ~5.02 ~4.76 ~~.~~
25.00 DISCIlC 44.03 ~3 .118 42.79 41.95 40.98 39.89 38.73 37.50 36.2~ 3~.96
26.00 DISCIIG 33.68 32.42 31.18 29.97 28.80 27.68 26.60 25.58 2~.60 23.67
27.00 DISCIlG 22.79 21.96 21.18 20.~~ 19.75 19.10 18.~9 1'1. 92 17.38 16.70
28.00 DISCIIC 15.~9 1~.36 13.30 12.32 11.41 10.56 9.76 9.03 8.35 7.72
29.00 DISCIlG 7.13 6.58 6.08 5.61 5.18 ~. 78 4.41 ~.06 3.75 3.~5

OUTPUT #2 DIVERTED HYDROGRAPH. CROSS SECTION = 8

T1ME(HRS) FIRST HYDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 0.24 SQ. MI.
~10.00 DISCHG 0.0 0.0 0.0 0.0 0.59 1. 25 1.98 2.78 3.65 4.59
~
~



TR20 X[Q OS/25/82 SAMPLE JOB 5 USING 2~HR TYPE II STORM OVER £NTIRE WATERSHED 00000020 JOB 1 PASS 1
REV 05/2~/82 ALT1=EXIST., ALT2=2-SITES, ALT3=MOVE SITE#2, ALT4=DIVIDE FLOW 00000030 • PAGE 29

11.00 DlsellO 5.60 6.10 1.89 9.18 10.60 12.11 ll.92 15.88 18.10 20.60 '"12.00 OISCIIO 23 .•,3 26.64 lO.37 3/t.85 110.61 /t9. 12 61.98 8/t.65 120.13 171.00 ,
13.00 OISCIIG 230.10 291.95 353.57 ~06.09 451.88 490.46 520.62 541.06 556.00 566.05

~1".00 OISCIIG 511.82 513.88 572.80 569.11 563.27 555.67 546.68 536.59 525.67 513.96
15.00 OISCIiG 499.85 485.41 470.80 4%.14 4111. 54 427.06 412.78 398.75 385.03 371.69 eX)
16.00 o SCIIG 358.63 344.85 331.58 318.8" 306.60 294.86 283.62 272.89 262.66 252.93
11.00 o SCIlG 243.70 234.96 226.54 218.51 210.93 203.76 196.95 190.47 184.29 118.03
18.00 o SCIlG 171.94 166.14 160.63 155.42 150.49 145.81, 141.44 137.28 133.30 129.53
19.00 o SCIIG 125.68 122.35 116.93 115.63 112./t5 109.41 106.49 103.70 101.05 98.53
20.00 o SCIIG 96.15 93.89 91.76 89.75 87.85 66.07 84.37 62.75 81.11 79.59
21.00 o SCHG 77 .99 76.38 74.75 73.11 71. 49 69.88 66.30 66.76 65.26 63.8~
22.00 o SCIlG 62.62 61.1'5 60.33 59.26 58.24 57.27 56.35 55.~7 54.64 53.85
23.00 o SCIIG 53.11 52.40 51.13 51.09 50. 1'9 49.91 49.37 48.86' 48. 37 "7.91
2".00 o SClIG 47.46 47.05 46.65 46.27 45.90 45.55 45.20 44.84 44.42 43.91
25.00 o SCHG 43.25 42.37 41.26 39.92 38.36 36.63 34.76 32.80 30.78 28.73
26.00 o SCHG 26.69 24.67 22.68 20.75 18.88 17.09 15.37 13.72 12.16 10.68
27.00 o SCHG 9.27 7.94 6.69 5.51 4.40 3.36 2.39 1. 47 0.62 0.0

OPERAtiON REACH CROSS SECTION 8

TIME(HRS) FIRST IfYDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA '" 0.211 SQ. MI.
10.00 o SCIIG 0.0 0.0 0.0 0.0 0.0 0.04 0.12 0.24 0.40 0.62
11.00 o SClIG 0.88 1. 19 1. 55 1. 96 2.4" 2.97 3.58 ,.25 5.02 5.88
12.00 ' 0 SCIIG 6.84 7.93 9.16 10.55 12.15 14.02 16.32 19.32 23.61 29.95
13.00 o SCIIG 39.21 51.75 67.52 86.31 107.31 1?9.94 153.62 177.72 201.58 224.86
14.00 o SCIIG 247.27 268.58 288.63 307.29 324.49 340.11 354.32 366.95 378.09 387.78
15.00 o SCIIG 396.07 402.88 408.30 412.41 415.28 417.00 417.66 417.34 416.12 ~14.08
16.00 o SCIlG 411.29 407.83 403.70 396.96 393.70 387.98 381.66 375.41 366.67 361.71
17.00 o SCIIG 354.56 347.28 339.90 332.46 324.97 317.48 310.01 302.59 295.22 287.94
18.00 o SCIlG 260.72 213.57 266.52 259.56 252.72 2"6.01 239.43 232.99 226.70 220.57
19.00 o SCIIG 214.59 208.76 203.09 191.56 192.16 166.94 161 .65 176.90 172.09 167.42
20.00 o SOIG 162.90 158.52 154.27 150.16 146.20 11'2.36 136.67 135.10 131. 66 128.34
21.00 o SCIIG 125.14 122.04 119.04 116.13 113.31 110.56 107.69 105.29 102.76 100.29
22.00 o SCIlG 97.90 95.58 93.34 91.17 89.08 87.05 85.09 63.21 81. 38 79.63
23.00 o SCHG 77 .93 76.30 74.73 13.22 71.77 70.37 69.02 67.13 66.49 65.30
24.00 o SCHG 64.16 63.06 62.01 61.00 60.03 59.10 58.21 57.36 56.53 55.74
25.00 o SCHG 54.96 54.19 53.41 52.62 51.78 50.90 49.96 48.96 47.90 46.78
26.00 o SCHG 45.59 44.35 43.06 41 . 72 40.34 36.93 37 .49 36.04 311.57 33.10
27.00 o SCHG 31.63 30.16 28.70 27.25 25.82 24.42 23.03 21.68 20.35 19.05
28.00 o SCHG 17.60 16.63 15.54 14.52 13.56 12.67 11.64 11.06 10.33 9.65
29.00 o SCHG 9.02 8.43 7.67 7.35 6.67 6.42 6.00 5.60 5.23 4.89

OPERATION ADOHYO CROSS SECTION 9

PEAl< tI ME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET)
12.67 695.74 (NULL)
15.65 866.12 (NULL)



r_
.... • :'•

TR20 XEQ OS/25/82 SAMrLE JOB 5 USING 2111lR TYPE II STORM OVER ENTIRE WAHRSII£D 00000020 JOB 1 PASS 7
REV OS/2~/82 AI rl~rXIST .• AlT2 r 2-SIT[S, AlT3~HOV£ SIT[,2, AI.T4=OIVIO£ rlO~ 00000030 PAGE 30

•TIME(ttRS) fiRST IIYOROGRAPII POINT = 0.0 1I0URS TIM£ INCR£MENT = 0.10 HOURS DRAINAGE AR[A .. It.ltl SQ."I.
0.0 OISCIIG O.U 0.1l5 O. '0 O. '5 0.19 0.2" 0.29 0.34 0.39 0 .....
1. 00 01 SCHG 0.119 0.55 0.60 0.66 0.7J £l.79 0.86 0.92 1.00 1. 01
2.00 01 SCIIG 1. 111 1. 22 1. 30 1.37 1.116 I. 54 1.63 1. 11 1.80 1. 89
3.00 01 seliG 1. 99 7..08 2.18 2.28 2.38 2.119 2.60 2.70 2.82 2.93
II.UO OISCIIG 3.05 3. 17 3.29 3.112 3.55 3.68 3.81 3.95 11.09 ".23
5.UO 01 SCIIG 11.38 II. 'j 3 '1.68 lI.ft3 11.99 5. I') ') ..11 ') . II ft ... (,11 ".11'
U.\.IV u, '>l.IIl> ~.~') b. \I 6.31l 6.53 6.71 6.90 1.09 7.28 1.47 1.61
1.0n OISCIIG 7.86 6.119 8.32 6.57 8.65 9.17 9.52 9.91 10.33 lU.19
8.0n o SCIIG 11. 21 II. 7/ 12.31 12.8/ 13.11 7 11l. 12 1'1. 82 15.5/ 16.38 11.23
9.00 o SCIIG 18. II 19.113 19.91 20.911 21.96 23.117. 24.11 25.30 26.52 27.8ft

10.00 o SCttG 29.16 30.'.>1 32.05 33.60 35.2~ 37 .118 39. III 41. 51 4 11.22 41.3"
" .00 o SeliG 50.911 55.05 59. 711 6".90 7O.1l '11.18 85.98 99.11 120.53 151.95
12.no () SCllG 218.78 299.88 396.77. 5011.61 593.63 657.11 689.91 695.01 6"'J.14 6"8.28
13.00 o SCIlG 611.911 573 .69 5'12.5" 526.38 522.08 526.85 538.18 555.13 515.12 597.81
111.00 o SCIIG 621. 90 61l6.61 671. 26 695. 1'0 118.12 11'°.60 1611.81 119.10 195.39 809.811

N 15.lIO o SCIIG 822. 1'6 fill. 26 8112."6 85ll.7.6 656.53 861.3'l 661l.66 867.02 868.01 868.02
16.1111 o settG 867. '6 865. 3') 862.62 859.111 85'1. 11 8119.83 84".26 838.111 831. 28 823.89

~ 11.lIll o SCIIG 815.9<.' 1)111. '16 198.62 78?116 lAO. 13 .,./ fI . (,'I 161.05 1~ 1.1.3 1111. 79 132.10
~ '8.1111 o seliG 7n.29 112.11, Ill??? 691.95 661. ')11 611.'17 6611.89 6')11.66 6110.55 631). 60

I 'J . 1I11 lJ S(;IIG 621).8'1 61,.?r) 6111 .8] '.>97. r,I) r)A 3. 'II 5/4. 'I I 565.511 5'.>6.81 r"18.20 539.66
?I. (til () SCIIG ~,31. 1/\ r,;, 7.. 11 'i I'•. 7 I 'j/lr,. 11 'II) / . 7.5 11/18.89 1.811.6/ "l?.6,) '16'1.8'1 1151. 26
;> I . /1O n seliG 11'19.91 'I" 2. /9 '1.1 '.J . 1\ 1 ,.i'? 11 ',?2.',1I " If), lJ1 '1(1').66 'Ill]. '15 191.31 11)1.32
'l? . 1111 o SCIIG 38~.111 1/').62 311.9" 1(.6.18 36;>.IJ;' 1r) , • ',8 .1~,2. 31, ]1'1.22 ]112.21 31/.30
23.1111 IJ I SCII(; ]]2.511 ~n.81 321. 23 318. 'II 31".31 3'".119 311~.~1 301. 83 291.83 293. A6
7. 'I . III/ IJISCIIG 289 . ~'II ~tI~.ftl 2fll.~3 2 If,. 96 212.111 ?(,(,.8 r) ;>(,1. 115 756.110 2')(\.66 ?1I~.I,9

25. '''' IJISt:IIG 21111.611 ? \(,. I ~ ;>]1.89 27.'1 • 911 nll.1)9 ;':..'11. 39 ;, 16.76 713. III 209.511 'lO5.92
7.ti. III) OISCIIG 7.0;'.? , 198.60 19'1. 89 191.15 187.39 I tlJ. 60 1/9.80 115.99 172.18 168.38
21.11t1 OISCIlG 16'1. '.>'J 1611.83 I~ /. HI 15J.'11I 1111). '1 'I 1'16. 13 1112. ~6 139.0~ 115.58 132.18
28.00 01 SCIIG 178.8'1 17.~.62 127."9 119. 'Ili 116.!I? 113.68 '10.91 11l8.23 105.63 103.10
7. cJ.OIl 01 SCIIG lUII.6'1 96. ?rl l)r).92 9.1.6!1 91.11'1 f\9.?8 87.18 85.12 81. 11 81.15

IHIIIOI r VOl lIIU ABOVf. nASf II OH - 7.. C)'I WAHRSIIl 0 lI,cur S, 8353. ') 1 CrS-IIRS, 690.311 ACRC-Icrl; 8ASfflOW = CI.O CfS

rXlCUIIV[ CONfROl oprRAllOH [NOtHP COI"rlJlAT IONS COMPlU[O rOR PASS 1 RECORD 10 00001570

u<rCUflV[ CONlllOl OI'IIlAIIOH IIASfLO BASHLO~ VOL -= IJ. 10 IN., I'[AK tlM[ 12.0 IIRS., BASE TIMf 25. IIRS. R[CORO 10 00001580

:~xrCUTlVl CONIIlO!. Op[RAtlON Cnr11'UI FROM SInUCfUllr I 10 xSrCTION
STAlii I NG I IHI'·: 11.0 rlA I N Ilf P f11 = ? . (,0 IIA I N HUrtA 1 ION=
AI. I t IItM I r NO. " S IOHM NO. =? HA I N I I Mr. I NCllnl[ NI =

9
I.nll IlAIN TABLE NO." ?
O. 10 1I0URS

RCCORO 10 00001590
ANI. HOIST. CUNO~ 2

7'
~
~



fR20 XEQ OS/25/e2 SAMrL£ Jon 5 USING 21411R TYPE II SlORM OVlR [NfIRE WATERSHED 00000020 JOB 1 PASS 8REV 051?'1/82 AI Tl=[)(IST., AI.12-2-SIT[S, Al Tl=HOV[ 51 flI2, "Lf~=OIVIO£ HOW 000000]0 PAGE 31

rt,
I

oprRAf'ON DIVER' CROSS 5lC" ON ~ OU'PU' " IIVDROGRArtl

~11,.1\ (IIRS) I IRS T IIVOROGIlAl'II ro IN1 o.n 1I0UHS TIHE IHCR[MfN' = 0.10 1I0URS DRAINAGE AREA = 2.11 SQ. MI.
11.0 01 selic 11.0 0.0 n.o 0.0 0.0 n.ll 0.0 ".01 0.02 0.0"1. liD OISCIIG O.II'i 0.1l8 O. III 0.13 0.17 0.21 0.25 0.30 n.35 0.141
2.00 OISCIIG O... , O.~J 0.60 0.61 0.7" o.RI 0.89 0.97 1.05 1.11
3.00 OISCIIG 1. 2;~ 1. 3 I I. 39 1.148 1. 5/1 I. b I 1. 76 1. 85 1. 95 2.05
'1.00 \lISCIIG 2. 1" 2.2'1 2.3'1 2.~14 2.~~ 2.63 2.1l 2.83 2.914 3.014
5.00 DISCIIG ]. I" ].7.14 3.3'1 3.1114 3.~~ 3.65 ]. 15 3.85 3.96 ".06(•. no OISCIIC II. 16 1t.21 'I. ] 1 'I. .. 1 ~.58 '1.68 II. 18 ".89 ".99 5.10
1.00 OISCIIG 5.20 ':I.111 ~.III 5.51 ').62 ':I.n 5.62 5.93 6.03 6.114
6.00 01 seliG 6.211 6.3'1 6. "5 6.55 6.66 6.16 6.86 6.91 1.01 1.189.00 OISCIIG 1.28 1.39 7. "I) 1.60 7./0 1.81 1.91 _ < 8.01 8.12 8.2210.011 DISCIIG 6. II e.ltl 8.51t e.61t 8.1'.J 8.85 8.96 9.06 9.16 9.2111.110 OISCIIG 9.37 9."8 9.58 9.69 9.19 9.90 10.01 10. 13 10.25 10.ltl12.00 OISCIIG 10.62 Ill. 97 11.65 13.02 15.69 18.~1 21.19 21.13 314.31t "2.86l).01l OISCIIG 52.02 60.2'1 66.91 1l.111 78.60 83. ?/1 87.1" ·~O. 19 92.52 91t.20

"1.00 OISCIIG 95.78 9'j.83 9':1.91 95.59 9".91 93.9" 92.80 91. 1t2 89.89 86.2515.ou OISCIIG 86.·J 1 8'1.68 87.. 79 80.88 18.96 n.n', /5. 1'j H.28 11. '16 69.6916.0n OISCIIG 61.98 66.32 6'1.1l 63.19 61.17 (,0. II 58.91 51.69 56.31 5".8211.0U DISCIIG 53. 'II ~2 . (11 50.62 149.6] ~8.~1 It/. It'l 1t6.lt2 "5. 14 It "".52 "3.63

"".
18.UII OISCIlG "2.80 "2.00 "".2'j "1I.51t 39.86 ]9.21 38.62 38.0] )7.'16 36.9119.00 OISCIICI 36. II l ..... 8', 31). 3" 31t.I\5 J'I. l8 ]).92 ll.149 ll.Ol 32.68 32.31

"'"
2U.OO OISCIIG 31.95 3 I. 62 ]1.]11 31.00 30.12 30. ,.5 3(1.19 29.92 29.65 29.38

L... 21.00 OISCIIG 29. 11 28.82 28.5'1 28.26 27.98 21.11 27 ..... 21.17 26.92 26.6722.110 OISellG 26.~3 26.211 2 r
•• 99 25.18 25.~8 25.39 25.22 25.05 2".89 21a.lla2] .110 OISCIIG 2".60 2~. '16 .. It. ]J 2'1. 21 2".10 23.99 23.89 23.79 23.70 23.62..... fill III SCIIG 23. ~I. 21. ,.6 2].38 21. 31 23.2 1• 23. 11 2].08 22.98 22.8" 22.66

l~.llfl UIS(;IIG n.ltJ t!t!.I~ t!1.tll t! I ..... c I .lJ) ell. )'J cu. 1.1 I~.OO 17.10 18.7026.00 OISCIIG 18.21 11.11 17.32 16.69 1':1.60 1".56 13.57 12.62 11.1) 10.8927.00 DISCIIG 10.10 9.3'j 8.66 8.00 7.39 6.8] 6. ]0 5.81 5.15 ".9328.00 OISCHG 1l.511 4. 11 3.8" 3.5] J. 2,. 2.98 2.13 2.51 2. ]0 2.1129.00 DISCIIG 1.9" 1. 18 1. 6] 1.149 1. 36 1. 25 I. ,,. 1.05 0.96 0.88

OUTPlll 12 DIV£RTrO IIYOROGRArH. CROSS SfCTION = 8

lIHE(HRS. flRSl IIVOROGRArll POINT" 0.0 1I0URS TIH[ INC~[H[NT = 0.10 HOURS ORAINAG£ AREA "- 0.2" SQ.MI.12.110 OISCHG U.fl U.ll U.O 0.0 11.11 2.25 1.66 16.21 21.75 "'.38I ] . fm OISCIIG %.Ul 11.70 87.13 102.41 115.18 126.5;> 135.82 ".3. ]6 1119. lit 153.30Ill.UU OISCHG 15~.91 15/. ]7 151.52 156.73 155.10 152.15 1119.82 11l6."2 1112.6] 1]8.56
15.00 OtSCIIG 1)1t.<'1 129.86 125. J1 120.82 116.25 111.69 107.18 102.15 98.141 91a.2016.00 DISCIlG 90.1? 86.18 82.39 78.7" 15.23 c /1.88 68.68 65.63 62.90 60.5111.00 OISCIlG 58.25 56.12 5". 11 52.21 50.41 48. 70 47.07 45.51 1t·1.0] "2.6218.00 OISellG It 1. 28 40.00 ]8.80 ]7.66 36.58 ]'j.'j6 3~.59 ll.65 32.7" 31.8519.00 OISCIIG ]0.99 30. I~ 29.34 28.56 2/.60 21,06 26.38 25.72 25.09 2".11920.00 OISellG 23.92 2].39 22.88 22."1 21.95 21.52 21.10 20.67 20.25 19.81

'--' ,. ...

• ~<'~';:

, ..
~
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TR20 XEQ OS/25/82 SAMPLE JOB 5 USING 2~HR TYPE II STORM OVER ENTIRE WATERSHED 00000020 JOB 1 PASS 8REV OS/2~/82 ALT1=EXIST., ALT2=2-SITES, ALT3=MOVE SITE#2, ALT~=OIVIOE FLOW 00000030 PAGE 32

21.00 DISCHG 19.37 18.92 18.117 18.02 11.57 11.13 16.70 16.28 15.87 15.47
22.00 OISCIfG 15.09 1~: 73 1~.38 1~.05 13.73 13.~3 13.15 12.88 12.62 12.38
23.00 OISCHG 12.15 11.911 11.73 11.511 11.36 11 . 19 11.03 10.87 10.73 10.59
211.00 OISCHG 10.116 10.33 10.22 10.10 9.99 9.87 9.73 9.56 9.35 9.06
25.00 OISCHG 8.69 8.211 7.71 7.11 6.115 5.711 5.01 11.26 3.49 2.73
26.00 OISCIfG 1. 97 1.23 0.51 0.0

OPERATION REACH CROSS SECTION 8

TIME(HRS) FIRST HYOROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 0.24 SQ.MI.
13.00 OISCHG 0.0 0.10 0.46 1. 19 2.43 4.24 6.66 9.69 13.33 17.48
14.00 DISCHG 22.05 26.92 32.00 37.19 42.112 ~7.59 52.6~ 57.52 62.19 66.60
15.00 OISCHG 70.72 74.55 78.06 81.25 84.11 86.65 88.87 90.78 92.39 93.72
16.00 DISCHG 94.17 95.56 96.10 96.41 96.50 96.39 96.10 95.6~ 95.02 94.26
17.00 OISCIIG 93.37 92.37 91.26 90.07 88.80 87.118 86.11 8~.71 83.29 81.84
18.00 DISCIfG 80.37 78.89 17 .111 75.92 711.113 72.95 71.117 70.00 68.55 67.10
19.110 DISCHG 65.68 61•. 28 62.89 61. 53 60.18 58.86 57.56 56.28 55.03 53.79
20.00 OISCIIG 52.58 51.39 50.22 49.08 ~7.96 ~6.86 ~5.79 ~II. 75 ~3.73 ~2. 73
21.00 OISCIfG 41. 76 ~0.82 39.90 39.00 38.13 37 .27 36.43 35.62 3~.82 3~.03
22.00 OISCIfG 33.27 32.51 31.17 31.05 30.31t 29.65 28.97 28.30 27.65 27.02
23.00 OISCIIG 26.~O 25.79 25.20 211.63 211.07 23.52 22.99 22.117 21. 97 21.49
2/•. 00 OISCHG 21.01 20.55 20.11 19.68 19.26 18.86 18.~6 18.08 17.72 17.36
25.00 01 seliG 17.02 16.68 16.36 16.011 15.73 15. 1., 15.10 1~.78 14.~5 1~. 11
26.00 OISCIIG 13.75 13.38 12.98 12.58 12.15 11.71 11.26 10.79 10.31 9.83
27.00 OISCIIG 9.37 8.93 8.51 8.12 7. 7~ 7.38 7.03 6.70 6.39 6.09
28.00 OISOIG 5.81 5.5~ 5.28 5.03 ~.79 ~.57 ~.36 ~. 15 3.96 3.17
29.00 OISOIG 3.60 3.~3 3.27 3.12 2.97 2.83 2.70 2.57 2.~5 2.3~

OPERATION AOOHYD CROSS SECTION 9

PEAK TI ME ( HRS) PEAK OISCHARGE(CFS) PEAK ELEVATIONIFEET)
12.82 230.38 (NULL)
15.56 293.19 (NULL)

TIME(HRS) FIRST HYDROGRAPH POINT = 0.0 HOURS TIME INCREMENT = 0.10 HOURS DRAINAGE AREA = 4.41 SQ."I.
0.0 OlSC.IG 0.0 0.03 0.06 0.09 0.13 0.17 0.21 0.26 0.31 0.36
1.00 OISCHG 0.41 0.117 0.53 0.59 0.65 0.72 0.78 0.85 0.93 1.00
2.00 OlSCHG 1.08 1. 15 1.23 1. 32 1. ~O 1.49 1. 58 1.68 1.17 1.87
3.00 OISCHG 1. 97 2.08 2.18 2.29 2.110 2.52 2.M 2.76 2.88 3.00
4.00 OISCHG 3.13 3.26 3.39 3.53 3.67 3.81 3.95 4.09 4.24 ".39
5.00 OISCIIG ".54 ".69 4.8~ 5.00 5.15 5.31 5.47 5.63 5.80 5.96
6.00 OISCHG 6.13 6.30 6."6 6.63 6.80 6.97 7.15 7.32 7.50 7.67
7.00 OISCHG 7.85 8.02 8.20 8.38 8.56 8.7~ 8.92 9.10 9.28 9.~7
8.00 OISCHG 9.65 9.83 10.02 10.20 10.39 10.57 10.76 10.94 11. 13 11.31
9.00 OISCHG 11.50 11.69 11.88 12.06 12.25 12.~4 12.63 12.82 13.00 13.19

10.00 OISCHG 13.38 13.57 13.76 13.95 1~. 14 14.3~ 14.55 1~.79 15.07 15.42

"'11.00 OISCHG 15.86 16.39 17.05 17.85 18.82 19.98 21.67 2~. 37 29.23 38.63
I

~



tR20 XEQ OS/25/82 SAMPU JOB ':> USING 2~"R TYPE " STORM OVER ENTIRE WATERSHED 00000020 . JOB 1 PASS 8
R£V OS/2../82 ALT1=EXIST., ALT2=2-SITES, ALT3=HOVE S'T£I2, ALT"=O'VIO£ FLOW 00000030 PAGE 33

12.00 OISCHO ".25 18.1_ 108.39 1_2.28 11".93 200.23 217.29 226.19 230.2_ 229.01 "13.00 DISCHG 225.19 219.30 213.9" 211.88 212.39 21".13 218.51 223.06 228.39 23".29 I
'''.00 DISCHG 2ltO.36 2"6.31 252.11 251.11 263.02 267.98 212.56 276.69 280.36 283.58

'"15.00 DISCHG 286.31 288.55 290.3" 291.12 292.65 293.12 293.16 292.76 291.98 290.86
16.00 DISCHG 289."6 287.15 285.77 283.53 281.08 278 ..... 275.61 212.60 269."1 266.011 (\\
11.00 DISCHG 262."9 258.79 25".98 251.10 2"7.16 2"3.22 239.28 235.36 231."8 221.61
18.00 DISCHG 223.73 219.85 215.9" 212.00 208.06 20".15 200.28 196."7 192.73 189.08
19.00 DISCIIG 185.53 182.07 178.70 115."1 112.20 169.06 166.00 163.01 160.08 151.20
20.00 DISCHG 15".36 151. 5" 1"8.72 '''5.92 1"3.13 1"0."0 137.12 135.11 132.59 130.15
21.00 DISCHG 121.81 125.55 123.36 121. 25 119.19 111.20 115.25 113.36 111. 52 109.12
22.00 DISCIIG 101.91 106.26 10".60 102.98 101."0 99.81 98.38 96.93 95.52 9".15
23.00 DISCHG 92.82 91.52 90.21 89.06 87.88 86.73 85.63 M.55 83.51 82."1
2".00 DISCHG 81 ..... 80.35 79.16 77.86 76."2 7".83 73.1" 71."0 69.68 61.99
25.00 DISCHG 66."0 6".89 63."5 62.10 60.81 59.55 58.30 57.06 55.81 5".57
26.00 DISCIIG 53.31 52.0" 50.77 49."6 "8.20 "6.90 "5.61 ..... 31 "3.01 ..1. 71
21.00 DISCllG "O.IU 39.18 31.95 36.7" 35.55 34.38 33.22 32.10 30.99 29.90
28.00 DISCHG 28.8" 27.19 26.77 25.77 2".79 23.83 22.90 21.99 21.10 20.211
29.00 DISCHG 19.111 18.59 11.81 17.0" 16.30 15.59 1".89 1".23 13.58 12.96

RUNOFF VOLUME ABOVE 8ASHLOW = 0.93 WATERSHED INCHES. 2637.90 CFS-HRS, 218.00 ACRE-fEET: BASEfLOW = 0.0 CfS

EXECUTIVE CONTROL OPERATION ENOCH' COMPUTATIONS COMPLETED fOR PASS 8 RECORD 10 oo1600סס

EXECUTIVE CONTROL OPERATION ENDJ08 RECORD 10 oo1610סס
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TR20 XEQ OS/25/82 SAMPU JOB 5 USlffG 211.IR TYPE II STORH OVER EtfTIRE WATERSHED 00000020 JOB 1 SUMMARY

REV 051211/82 ALT1=EXIST .• ALT2=2-SIT£S. ALT3=HOVE SITEI2. ALTII=DIVIOE fLOW 00000030 PAGE 3..

SUHHARY TABLE 1 - SELECTEO RESULTS Of STANDARD AHD EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERfORHED
CA STARC-) AfTER TH£ PEA~ DISCIIARGE TIHE AND RATE lCFS) VALUES INDICATES A fLAT TOP HYDROGRAPH.)

SECTION/ STANDARD RAIN AffHC HAIN PRECI PI TAT IOff PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABU HOIST TlHE ------------------------- RUNOFf --------------------------------------10 OP£RATlOff AREA , COND INCREH BEGIN AMOUNT DURAT IOff AMOUNT £LEVATION TIHE RATE RATE

I SQ HI I lllR) lHR) II H) lllR) II ffl CfT) lHR) lCfS) CCSH)

ALU'U'AT( 1 STORM 1
STRUCTURE 1 RUffOff 1. 20 2 2 0.10 0.0 5.20 2".00 2.61 --- 12.10 2091.0" 11111.5STRUCTURE 1 RESVOR 1. 20 2 2 0.10 0.0 5.20 211.00 2.61 --- 12.10 2091.011 11"1.5XSECTION 1 REACH 1. 20 2 2 0.10 0.0 5.20 2'1.00 2.61 --- 12.53 1292.03 1076.1XSECTION 1 RUNOfF 0."6 2 ? 0,10 0.0 5.20 2".00 2.70 --- 12.H 19".20 851.0XSEClION 1 ADOIIYD 1.66 2 2 0.10 0.0 5.20 211.00 2.6" --- 12.5" 1685.33 1015.3

XSECTIOff 2 REACH 1.66 2 2 0.10 0.0 5.20 2".00 2.6" --- 12.82 1"02.25 8..... 1
STRUCfURE 2 RUNOfF 0."" 2 2 0.10 0.0 5.20 211.00 2.88 --- 12. 11 818.18 1859.5STRUCfURE 2 RESVOR 0.11

"
2 2 0.10 0.0 5.20 2" .00 2.88 --- 12.11 818.18 1859.5XSECTIOff 3 ,REACH D."" 2 2 O. 10 0.0 S.20 2,..00 2.88 --- 13.36 211.32 525.1XSECT 10,. 3 RUffOfr 0.3' 2 2 O. In O.ll 5.20 2". (lU 2.79 --- 12.18 "69.85 1515.6

XSECTION 3 AI>DIIVO O. I'.> 2 2 0.1ll n.o 5.20 2'•. 00 2.8" --- 12.18 "86.88 6'19.2XSECIIO,. .. AODIIVO 2." I 2 2 0.10 11.11 ~.21l 2',.'UI 2.711 --- 12.85 1591. 21 6611.3
XSlC 110" 5 REACII 2.'" 2 2 0.10 n.o 5.20 211.00 2.10 500.10 1".06 933.10 18'1 . ..XSECTIO,. 6 RLAC" 2.111 2 2 O. III n.o 5.20 2". flO 2.62 "68. 12 16.7" 520.19 215.8XS£CI ION 6 RUffOff 1. 30 2 2 O. 10 0.0 5.20 2".00 2.97 --- 1l.2] 181."2 602.6

XSECII0,. 6 ADOIIVD 3.71 2 2 0.10 0." 5.2n 2".on 2.1" "89.11 13.21 809.50 2Ui. 2XS£CI ION 1 Rl'ACII 1.11 2 2 O. 11) 0.0 5.211 .,1t.UII 2."9 '18 I. S8 18.86 1t98.56 1].....
XSECT ION 1 RUNOTf 0.70 2 2 0.10 0.0 5.21) 2".no 3. 07 --- 12.65 637 .19 911. 1XS£CTION 7 AODIIVD ..... 1 7 2 0.10 0.f1 5.20 2".00 2.58 "62.62 12.10 105.11 160.0

~b.lJJ!!tAT{__I__~.19RH__~

STRUCIURE I RUffO'f I. 20 2 2 0.11) 0.0 2.60 2".00 0.11 --- 12.12 529.00 ....0.8STRUCTUR£ I RESVOR I. 20 2 2 O. 10 0.0 2.60 211.00 0.11 --- 12.12 529.00 ....0.8XS£CT ION I RfACH 1. 20 2 2 O. 11) 0.0 2.60 2lt.no 0.11 --- 12.62 262.62 218.8XSECf ION I RUNOFf 0.1t6 2 2 0.10 0.0 2.60 2".00 0.76 --- 12.6] 99.2" 215.1XSlC liON 1 AODIIVD 1. 66 2 ? O. 11) 0.0 2.60 21t.00 0.12 --- 12.62 361.83 218.0

XSECTIOff 2 REACII 1.66 2 2 O. 1O 0.0 2.60 2".00 ·0;.12 I - -- I I :12.95 I ,]06.]] 18".5STRUCTURE 2 RUNOff
0. "" 2 2 0.10 0.0 2.60 2".00 0.85 I 12.12 7.32.15 527.6---SIHUCIUHL 2 HlSVOR 0."" 2 2 0.10 0.0 ~.bU ~q.OO 0.8~ --- 12.12 2]2.15 527.6XSECTION ] RlACH 0."" 2 2 0.10 0.0 ,2.60 21•. 00 0.85 --- 13.19 68.51 155.8XSlCf ION 3 RUNorf 0.31 2 2 0.10 0.0 2.60 2" .00 0.80 --- 12.20 126.88 1109.3

XSI.CII0N ] AODIIVD O. I'.> 2 2 0.10 0.0 2.60 2".00 0.83 --- 12.21 121.9]
110. ~ ""XSECllOff

"
AOOIIVO 2. 111 ? 2 0.10 0.0 2.60 2".00 0.76 --- 12.96 ]91.71 165.0 ,XSECT ION 5 R£ACII 2."1 2 7. 0.10 0.0 2.60 2'1. 00 0.76 1197.36 1".06 2..6.]6 102.2 ~xsrCllON 6 R£ACII 2 .... 1 ? 7 0,10 0.0 7 £,0 ?h Of) o. n 'IA').7£> 1').19 196."11 81.5

()j

--



TR20 XEQ 0~/2~/e2 SAHPl£ JOB ~ USING 2ltllR TYPE II STORM OVER UTIR[ WATERSHED 00000020 .108 1 SUHMARY
REV 0~/211/ft2 ALT1=EXIST .• ALT2=2-SI1ES. ALT]=HOV[ SITE#2. ALllt=OIVIDE rLOW 00000030 PAG£ 3~

"'SUMMAR V lAOl£ I - SHECTEO R£SUUS Of STANDARU AND [XI.CUIIVl t;oNIHOL INSlJiUCrlOHS IN IH£ onULR PERIORMLO •
fA STAR(·. MHR HIE P[AI< DISCIIARGE lIHE AND RATE (ers) VALurs IHDICATES A rLAT lOP HYOROGRAPH.)

~SECTION/ STANDARD RAIN ANIEC HAIN PRECI PI TAT ION PEAK DISCHARGE
STRUCTURE CONTROL ORA It.ACE TABH HOIST T111[ ------------------------- RUNorf --------------------------------------

10 OP[RATION AREA I CONO INCREH BEGIN AMOUNT DURATION AHOUNT ElEVATION TlM£ RATE RATE
(SQ HI. (IIRI (HR) ( INI (HR. ( INI (nl (HR) (crs) (CSM)

~U1.8!WL __.1 SIORM -1
XSECTION 6 RUNOff I. 30 2 2 0.10 0.0 2.60 2".00 0.90 --- 13.12 222.19' 110.9
XSECTION 6 AOOHVO 3.71 2 2 0.10 0.0 2.60 21t.00 0.81 1t86.91 13.e.. 310.66 83.7
XSECT ION 7 REACH ]. 71 2 2 O. Itl 0.0 2.6(1 21t.00 0.80 1t79.83 15.97 2110.72 6".9)(SECr ION 7 RUNOff 0.10 2 2 0.10 0.0 2.60 21t.00 0.96 --- 12.70 187.96 268.5
XSECTION 7 "OOIlVO ....., 2 2 O. 10 0.0 2.60 21t.00 0.82 1t80.06 15.1~ 262.85 59.6

MI["!lML__~2TORl!--! . ;

STRUC URE , RUNO f '.20 2 2 0.10 0.0 5.20 21t.00 2.61 --- 12.10 2097.0" 17.. 7. I)
StRUC1URE , RESVOR 1.20 2 2 0.10 0.0 5.20 21t.O(l 2.60 ~26.11 12.36 926.87 172."XSECT ION 1 RlACH 1. 20 2 2 0.10 0.0 ~.20 21t.00 2.60 --- 12.e.. 111.21t 592.7
XSECTlON , RUNOff 0.1t6 2 2 O. lU 0.0 5.20 2".00 2.10 --- 12.51 394.20 8~7.0
XSECTION 1 "OOHYO 1.66 2 2 0.10 0.0 5.20 2".00 2.62 --- 12.71 1074.75 61t 7."

XSECTIOIl 2 REACtl I. 66 2 2 0.10 0.0 ~.20 211.00 2.62 --- 13.03 9113.05 592.2
StRUCTURE 2 RUNOff 0.11" 2 2 0.10 0.0 5.20 211.00 2.88 --- 12.11 818.18 1859.5

~ STRUCTUIIE 2 RESVOR 0.1111 2 2 0.10 0.0 5.20 211.00 2.88 It99.11 12.50 2lt5.99 559.1
XSECTlON ] REACH 0.1t .. 2 2 0.10 0.0 5.20 21t.00 2.88 --.- 13.a.. 171.12 39".8A XSECT ION 3 RUNorr n.]' 2 2 0.10 0.0 5.20 2".00 2.19 --- 12. '8 "69.85 1515.6J
,<SECT ION ] ADDtlVD 0.75 2 2 0.10 0.0 5.20 2".00 2.811 --- 12.19 51e.2" 691.0XSECTION .. "DDHVO 2.'" 2 2 0.10 0.0 5.20 2".00 2.69 --- 13.02 1202.88 "99.1XS£CTION 5 R(ACH 2.'" 2 2 .0.10 0.0 5.20 2".00 2.68 500.31 1".23 807.19 335.2XS(CIION 6 R["CII 2.'" 2 2 0.10 0.0 5.20 2".00 2.59 "88.05 16.8" 1t98.53 206.9
XSECT ION 6 RUNorr 1. 10 2 2 0.10 0.0 5.20 2".00 2.91 --- 13.23 183."2 602.6

XSECT ION 6 AOOHYO 3.71 2 2 0.10 0.0 5.20 2".00 2.73 "89.16 n.31 826.01 222.6
XS(CT ION 7 REACH 3.7' 2 2 0.10 0.0 5.20 2".00 2."1 ..81. 56 18.e.. 1193.31 1]3.0
XSECTION 1 RUNorf 0.10 2 2 0.10 0.0 5.20 2".00 3.01 --- 12.65 6]7.79 9' 1. 1XSECTION 1 AODIIYO ....., 2 .. 0.10 0.0 .5.20 ..... 00 2.56 1182.6" 12.10 710.09 161.0

lliIR~J[ 2 ~.QR~STAUCTU 1 RUNe) -1. 0 2 2 0.10 0.0 2.60 2".00 0.7' --- 12.12 529.00 ....0.8STRUCTURE , RESVOR 1. 20 2 2 O. 10 0.0 2.60 21t.00 0.10 522.73 12.5" 15".2' 128.5XS£CT ION , REACH 1. 20 2 2 0.10 0.0 2.60 2".00 0.10 --- '3.30 115.89 96.6XSECTION 1 RUNOff 0.1t6 2 2 0.10 0.0 2.60 2".00 0.16 --- 12.63 99.2" 2'5.1XSECTION 1 AODI1VO 1. 66 2 2 0.10 0.0 2.60 2'1. 00 0.11 --- 12.85 190.51 "".8
XSECTION 2 REACH 1.66 2 2 O. '0 .0.0 2.60 2".00 0.11 --- 13.25 116."2 106.3STRUCTURE 2 RUNorr 0 ..... 2 2 O. 10 0.0 2.60 21t.00 0.85 --- '2.12 212.15 521.6STRUCTURE 2 R£SVOR O.It" 2 2 0.10 0.0 2.60 2".00 0.85 "96.95 '2."2 99.31 225.8
J\:>LI, I I vii J U Li"... i. - ;' 1"\ , .... ;;. G 2.GC :'1:.00 n QI; - -- 11. 1'9 ... J "' ... 121.7u. '.'t L V. 1,-,

XS[CTION 1 nUNor I O.ll 2 2 O. III ".0 2.60 21t.00 0.80 --- 12.20 126.88 1109.3

'-, .
..

""
,

•
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TR20 KEQ OS/2~/82

REV 05124/82

•
SAMPLE JOB ~ USING 2411R TYPE II SJORH OVER (NTIRE WATERSHEO 00000020
AL1l=£XIST .• ALT2=7.-SIT£S, ALT3=HOV£ SITEI2, ALJ4=OIVIOE rLOW 00000030

JOB

'I

SUHHARY
PAGE 36

SUMMARY IAOLE 1 - SU[C lEO RfSUL 1S Of SIAHDI\RO AND [X[CUT IV[ C.ONTROL I HSTRUC lIONS I" THE ORD[R PERfORMEO
(A S1"R(-) ArIER lIlE P[AI< OISCIIARGE TlH[ AND RATf. (CrSI VALUES INDICATES A FLAT TOP HYOROGRAPH.»

PEAK DISCHARGES[CTIO../
STRUC1UR[

10

5 1"N01\1(0
CON1ROL

OP[RAr ION
DRAINAGE

ARlA
(SQ HI)

RAIN
TABlE

I

A"'EC
HOIST
CONO

HAIN
TlHE

INCRlH
(IIR)

8EGIH
(llR)

PRECI PI TAT 10"

AHOUN' DURATIO~

( IN I (HR)

RUNorr
AHOUN1

( I H)
ElEVA'IOH

( fT)
TlHE
(HR)

RAJ(
(CFS)

RAT[
(CSH»

~l-J[~Ht~.H_-L . ~JQ!!!L__2
KSECTION 3 AOOIIYU n.75
KS[C 1I 0.. 4 ADOIIYU 2.41
XSECI ION 5 nEACII 2. I, I

i )(S[CTlON 6 REACII 2."1
)(SECrION 6 RUNorf 1.30

~UIB~U __L __SIOf!"L__J
SlRUC1URE 1 RUNorr 1.20
SlllUClunr 1 RESVOIl 1.711
XS[C I ION 1 Rr.ACII 1. 2U
><S[CrION 1 RUNOII O.~6

)( sr C11 ON I AOUIIYIl 1. 66

)(S[CTION
)(SECTlON
)(SECr ION
xsrc r ION

XS[C: TION
S rRUClURE
SIRUCIURE
><S[C J ION
XSI CI lotI

><S[C110N
XS[CJ ION
XSlcrlON
XS[CT ION
xsrC110N

XSrCTlON
)(S[C110N

6 ADOHYU
1 R[ACH
1 RUNOfl
1 "ODIlYO

2 R[Aell
1 RUNor I
1 R[SVOIl
1 R[I\CII
4 AOUIlYII

~ IlEACII
6 IlIACII
6 RUNOII
6 ADUllvO
7 IlrACII

7 RUNOI'
1 AOIlIlYO

3.11
l.11
n.1II
'I. " 1

1. 66
0.15
o. 1'.J
II. 1'j
2.41

2.41
2.41
1. 30
3. 11
1. 11

O. 111
4. '11

2
2
2
2
7.

2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2

2
2
2
2
2

2
2
2
2

2
2
2
2
2

2
2
2
2
7.

l
2
7
2
2

7.
2

0.10
0.10
0.10
0.10
O. HI

O. III
0.10
0.10
0.10

n. 11)
U.l0
O. HI
U. 10
o. In

I). 1lI
0.10
O. 10
0.10
O. HI

0.10
(). HI
0.10
0.10
O. 1lI

0.10
0.10

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
lI.O
0.0
0.11
O.U

U.O
0.0
0.0
0.0
n.o

0.0
0.11
fl.O
1I.0
11.0

0.0
0.0

2.60
2.60
2.60
2.60
2.6U

2.60
2.60
2.60
2.60

5.20
5.20
5.211
5.211
5.20

5.2/1
~.2(l

5.211
5.20
5.~0

5.20
5.20
~.211

5.20
5.20

5.20
5.20

21'.0U
24.00
2'1.00
211.00
211.00

21•. 00
211.00
2 /1.00
24.00

211.00
211.00
211.00
2".00
211.00

24.00
211.00
24.00
24.00
24.00

2".00
2 /1.00
211.00
24.00
211.00

7.4.00
24.00

0.81
0.15
0.15
0.14
0.90

0.80
0.79
0.96
0.82

2.61
2.60
2.60
2.70
2.6]

2.62
?88
1. 25
1. 22
2.19

2.15
2.01•
2.91
2.31
2.16

1.07
2.l0

"96.87
1185.4l

,.86.89
"19.69

"'9.98

57.6.11

"90. 19

"99.55
"81.31

"89.10
481.26

"82.6"

12.22
13.22
14.24
15.l"
13. ]2

1].66
15.82
12.70
15.50

12.10
12.36
12.811
12.57
12.11

11.0l
12.95
19.40
19.90
ll.04

111. 27
16.511
ll.2l
ll.28
11.9l

12.65
12.11

112 ...a
250.1a
195.1'
111.58
222.19

308.27
229.43
187.96
251.011

2091.011
926.81
107.02
3911.20

1010.116

918.80
511.68
36.l9
36.l8

989.71

603.63
380.60
18l.42
807.n
IIl2.l4

631.19
109.86

116.6
10l.8
81.2
71.2

110.9

83.1
61.8

268.5
51.11

1141.5
. 71i.1I

589.2
857. (I

6411.9

589.6
690.2

118.5
118.5

410.1

250.5
151.9
602.6
211.6
116.5

91' . 1
161.0

~L!!B~~T~. _ .J_ S'ORH
'" I HUL. I "ilL I IIU..... I I . <'II

S11l1lC 1UIlE 1 III SVOR I . ?II
XS[CTION 1 IH.ACII 1.:'(.
i<SrCIIOH i IlIlNO" o.',/J
xsrCl10N 1 AimllYIl 1.66
XSIl:1I0N ? IllllC-1I l.f./J
Slillie I1111 [ 3 IlUNOI I O. 7',
SlllllClIlIll 1 IlISVlIli 11.1')

7.
C

2
2
?
?
2
7.

2
2
2
2
2
2
;.

O. IU
0.10
O. III
n. 1Il
0.10
II. III
O. III
II. II'

11.0
O.U
U.O
n.1I
n.n
n.lI
11.11
IJ.\'

2.60
2.60
2.611
2.60
2.60
?./JO
?(,II
C.UII

2'I.OU
24.1I0
21'.00
21•. lIO
24.00
2 11.1111
?II . fill
,:'t.uu

U.71
0.10
0.70
0.76
0.11
0.11
O.R'j
U.lll

522.73

"65.6~

12.12
12.5"
1'.10
12.bJ
12.85
13.25
13. O?
19.~u·

529.00
15 11.? 1
111.79
99.24

188.41
17'" 7.6
1111. ;'l

I J. LC·

4110.8
128.5,,-
94.8 "l

215. 1 ,
113.501

105.0 ."lM.l ..... ,
I I . U



TR20 X(Q 05/1.5/82 SAMPlE JOB 5 USING 24111' TYP( II STORM OVER (NT'RE WATfRSII£O 00000020 JOB , SUMMARY
R[V 0!i/2/./82 ALTI=rX'ST., ALT2";>-SIHS. ALTJ=MOV[ S"['2, AUIl=OIVIO[ HOW OOOnOOJO PAG£ 11

n,
SUHHAHY TABU 1 - S[l[CHO prSULTS or ~TAN(lAno AND ExrCuTlVr CONTROL INSTRUCTIONS IN THE 01'0£1' P[RfORMCO ,

IA STAR(-) AflER TlfE peAk OISClfARGE TIME AND RAT[ Icrs) VALUES INOICAlES A HAl 101' IIYOROGRAPH. t

~src'IoNI STANOARO RAIN ANHC MAIN PHEC IP I TAT ION P(AK OlSCItARGE
STRUCIUR[ CONTROL DRAINAG[ TABlf ..101 ST TlH[ ------------------------- RUNOH --------------------------------------10 OPERATION AREA I CONO ...CR[H RrGIN AMOUNT DURAT ION AHOUNT El(VAT ION liME RATE flATE

(SQ I~I ) lllR) ( III') liN) (IIRI ( IN) ( rT I (HRI (crs) ICSMI

ALTERMAH 1 STORM ~
XUCT ION ] REACH 0.15 2 2 O. III 0.0 2.60 2/'.00 0."1 --- 20.10- n.22- 17.6
XSECTION 4 ADDHYD 2." I 2 2 0.10 0.0 2.60 2/•. 00 0.62 --- 11.28 111.01 U ...
)(SECT ION 5 REACII 2."1 2 2 0.10 0.0 2.60 2".00 0.61 "96.18 14.18 1..... 98 60.2
XSECJlON 6 ferACH 2."1 2 2 0.10 C1.0 2.60 2".00 0.60 "0".59 15.10 12".64 51. 1)(S[CT ION 6 RUNOI r 1.30 2 2 0.10 0.0 2.60 2".00 0.90 --- 13.12 222.19 110.9

XSECT 10M 6 ADOIIYD 1.11 2 2 0.10 0.0 2.60 2".00 0.11 "86.55 13.61 212.58 n.'XSECTION 1 ReACIf 3. 11 2 2 0.10 0.0 2.60 2".00 0.69 "19.28 15 ..... 198.11 51.5
XSECTION 1 RUNorr 0.10 2 2 0.10 0.0 2.60 24.00 0.96 --- 12.10 181.96 268.5XS(CTfOM 1 #oODIIYD 'I. // I 2 2 0.10 0.0 2.60 2... flO 0.1" "19.65 1I1:9Q 226.58 51. ..

Willill_..!L_2rORM 1
STRUCTURE 1 RUNorr 1. 20 2 2 0.10 0.0 5.20 2".00 2.S1 --- '? 11) 2HH.l0 17".9

J. STRUCTUR[ 1 R[SVOR 1. 20 2 2 0.10 0.0 5.20 2".00 2.81 --- 12.10 2101.10 1155.9
XSECTION 1 RrACH 1.20 2 2 0.10 f1.0 5.20 2".00 2.81 --- 12.51 1296.2" 1080.2A XSECTION 1 RUNOH 0.46 2 2 0.10 0;0 5.20 2".00 2.90 --- 12.51 198.21 865.7

~-, XSrCTlON I ADOlfYO 1.66 2 2 0.10 0.0 5.20 211.00 2.8" --- 12.5" 1691.5" 1020.2

xsrCTION 2 R[ACH 1.66 2 2 0.10 0.0 ~.20 2".00 2.8" --- 12.82 1.. 10 ...2 8"9.7STRUCfURE 3 RUNOH 0.15 2 2 0.10 0.0 ~.20 211.00 ].08 --- 12.9~ ~2".'" 699.2SIRUClunr 3 REsvon 0.15 2 2 0.10 O.U 5.20 2".00 ].08 --- 12.95 52..... , 699.2XSECT ION 1 REACII 0.15 2 2 0.10 0.0 5.20 211.00 1.08 --- 13.52 "09.68 546.2X5ECTION 'I ADDHYO 2."1 2 2 0.10 o.n 5.20 2".Ol> 2.91 --., 12.81 1680.15 691."
)(5ECT ION 5 RLACH 2.111 2 2 0.10 0.0 5.20 211.00 2.91 500.16 '''.12 95"."8 196.0I.SECf ION ') DIVUlT 2.11 2 2 O. HI 0.0 5.20 2".00 1. 3.. 498.18 1".12 180.56 175.5)(5[CTION 8 DIVUlT 0.2" 2 2 0.10 0.0 5.20 2".00 11.0" "98.38 14.12 571.92 2181."XSECTION 6 R[ACH 2.11 2 2 0.10 0.0 5.20 2".00 1.]] "86.41 15.56 26".n 121. 9XSECT ION 6 RUNOH 1. 30 2 2 0.10 0.0 5.20 211.00 1.11 --- 1].23 795.111 611.8
X5ECTION 6 ADDHYO 1."1 2 2 0.10 0.0 5.20 2".00 2.02 489.21 11.12 8115.06 211l.6XS£CTION 1 REACH 1.41 2 2 0.10 0.0 5.20 211.00 1.89 "81.13 16.95 "01.66 111.5XSECT ION 1 RUNorr 0.10 2 2 0.10 0.0 5.20 24.00 ].21 --- 12.65 6"].92 919.9XS[CT ION: 1 ADUHYO II. 11 2 2 0.10 0.0 5.20 24.00 2.12 482."8 12.66 611.56 .. 162.5
)(SECTION 8 REACH 0.211 2 2 0.10 11.0 5.20 211.00 16.99 1191.31 15.62 411.68 11]]. 1

XSECTION 9 ADOIlYO 11./'1 2 2 0.10 0.0 5.20 24.00 2.911 --- 15.85 868.12 196.9

ALTERNATE .. STORM 2
STPIlrTIlnr , nUNorr I . ;>0 ;> 2 0.10 0.0 2.60 2".00 0.81 --- 12.12 ~]5. 13 ....5.9
STRUC lURE 1 RrSVOR 1.20 2 2 O. 10 0.0 2.60 2".00 0.81 --- 12.12 535.13 ....5.9
XSECT'ON I HlACIl 1.20 2 2 fJ. I () 0.0 2.60 2/•. 00 0.81 --- 12.62 262.68 218.9)(SECf loti I RI/NOrr 0.,.6 2 2 0.10 0.0 2.60 2/1. 00 0.86 --- 12.63 101.50 2W.l

.. ~ •, .:. ~."

\.- ~ • J ;':.! -: ,..,
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TR20 XEQ OS/25/82
R£V OS/2"/82

•
SAHPL£ JOB 5 USING 24HR TYPE II STORH OVER ENTIRE WATERSHED 00000020
ALT1=£XIST .• ALT2=2-SIT£S. ALT1=HOV£ SIT£N2. AL14=DIVIOE fLOW 00000010

JOB

Ie

SUMMARY
PAGE 38

SUHHARY TARLr I - S£LECTED R£SULTS Of STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE OROlR P£RfORHED
CII STARC-) AJTfR TlI£ PEAl< OISCIlIIRG£ TIHE AND RATE (crs) VALUES INDICAHS A flAT TOP HYOROGRAPH.)

--------------------------------------
PEAl< DISCHARGES[CTION/

'STRUCTURE
10

STANlJARO
CONTROL

orrRAT ION
DRAINAGE

AH£A
(SQ HI)

RAIN
TAOLE

N

ANHe
HOIST
CONO

HAIN
TlH£

INCHEH
(IlR)

OEGI"
(HR)

PRECI PI IAI ION

AHOUNT DURATION
( IH) (IIR)

RUNOff
AHOUNT

( IN)
ELEVAT ION

( fT)
TlHE
(HR)

RAl(
(crs)

RAH
CCSH)

~u [BJiM_E__..!I__STOR~L__2
XS£C TION 1 AOOIIYD 1.66
XS£CTION 2 R[ACH 1.66
STRUCTURE 1 RUNOff 0.75
STRUCTURE 1 RESVOR 0.75
XSECIION 3 REACH 0.15

j,

u
':1

XSECTION
XSECT ION
XSlCT ION
XS£CIION
xsrcnON

XS£CTION
)(SfC I lOti
)(S[CIION
X5[CTION
XS£CT ION

><srCTION
><5EC I ION

.. ADDHYO
5 RfACH
5 DIV£RI
8 DIV[1I1
6 R£ACII

6 RUNorr
6 AIlOIlYlJ
7 Il[ACIl
7 RUHor f
1 AOOIlYD

8 REACII
9 AOOIlYO

2.41
2.41
2. 11
0.?4
2.17

1 . .10
1.4'
1. ,"
0.111
I,. 17

0.2"
I•.•• 1

2
2
2
2
2

2
?
2
2
2

2
2
2
2
2

2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2

0.10
0.10
0.10
0'.10
O. 111

0.10
0.10
0.10
O. HI
O. 1(I

0.10
0.10
0.10
0.10
0.10

0.10
O. 10

0.0
0.0
0.0
0.0
0.0

0.0
0.0
(l.0
/I.U
0.0

0.0
O.ll
11.0
0.0
/1. 0

0.0
0.0

2.60
2.60
2.6(1
2.60
2.60

2.60
2.60
2.611
2.6U
2.(,1)

2.60
2.60
2.61'1
2.60
2.60

2.60
2.60

24.00
24.00
24.00
24.00
24.011

24.00
24. Oil
24.00
24.""
21l.(I()

21'.110
?1l.U/I
2 1•• (Ill
24.00
I'll. Ull

24.00
2". on

0.82
O.A?
0.95
0.95
0.95

0.86
0.86
0.119
".23
0.1l9

.1.00
(1.68
0.67
1. 06
n.7"
II. 19
0.93

497.43
49S.25
495.25
483.54

486."4
47'1.05

1119.70

4911.41

12.62
''''' n~.-. -' ~

13.02
13.02
13.55

13.05
14.11
14.11
Ill. 11
15.31

11.12
11.1l1
15.01•
12.10
12.82

16.40
15.56

36".lS
:07.09
144.79.,
1..... 19
118.80

398.88
253."9

95.91
151.51
81.39

228.21
261. 24
181.15
191.38
230.38

96.50
293.19

\'

219."
186.2
19).1
193.1
158."

165.5
105.2
..... 2

651.8
11.!j

115.5
15.3
52."

213."
55.3

400."
66.5

III,
'~

~
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I R?II :~l Q IIf)l?~i/8? SIIHI'U JOR ., USING 7'lIiR IYI'[ " SInRI1 ovr .. [Nll/l[ WAHnSII£O nOOOO020 JOB 1 SUHl4ARY'HV (1')/:"1/117. 1I1l1'·(XIST.. /\117.';>-51T£S, AU]7HOVI ~I rrN2. All',,,OIVIIl[ HOW 00111101110 PAG£ 39

':'
SUI11411n...- 11181 [ ;> - S[l[CHD HODtrlfll AIT-fl.IN RIACII ROIIIINGS IN ORnEI( or SIANO,,"O IX£CUIIV£ COHIROl INSrRUCTlONS ~

IA S''''II*I Arlin VOI.UHf 1I00V!" "ASqINI INOICAHS II ItYOnOGRI\PII lIlUNc;AHO IU A VAIU[ [XCHOING BAS£ + lOS OF P[Alq ~

_... __ .__._. ~t'!'!mO!~~lIrl'._'_~[O~~~I!o.~___ ....___ _ ... __ .__ .__ ..___._RQ!!!J.N~LrAR~~UI~L_____.. PUI(
OUHLOW. VOI.UH£ HAIN IHR- Q ANO A PfAI< S/Q AlT- l!!~xsr.c IIIACII ... Htf!O\:, __ Oil I f I Cl\.I HHP!Y.ARr~ IIASI" - Anov!: IIM[ AI ION _~ 9~1~l!9~_ If.NGTtI RAf 10 6P[AI< kiN STOR- K H[-

10 LE HG '" rfAI< II HE joj AIi ",,( I-fAI< 11'4[ . now BAS[ , NCiI , corff I'OW[R rAcron 0/1 II\) COlff AGE MA1,C( I r I I CI 51 (IIR) IC'SI Illr. ) (CfS) ( IIR ) (ers) liN) ( ItR I PeJ IH) ( I< * ) ( Q*I (src I (C I (HRI (ItR I

A! HJ~tt~ U ._L __5Hl!!~__.... !
1 5'H1fl 210] I? 1 1287. 12.5 1612 12.5 6 2.61 0.10 1 ."00 1. 3J 0.360 0.609 1211 0.26 0.20 0.362 loon ,t) 72 12.5 1'Ill I 11.'.8 -- - -- - 6 2.6" o. HI , 2."0 1.0~ 0.136 O.B37 B12 0.3" 0.10 0.2"3 "bllU UIl •~. 1 ;>J1 , ). I, "8~ '''.2 f) 2.8R II. '0 1 .9"8 1.00 I. ]"6 0.283 "855 0.01 o.~o I. 355 ;J6fl/J 1581 I;>.<J 91] 1... 1 --- --- 6 2. "Ill II. 10 1 .596 1.00 0. "56 0.586 "]6" 0.08 0.80 1.216 1191111 933 1,•. 1 ~i211 16. 1 809 1]. ] 6 2.10 1I. 10 , .57.6 '.00 0.572 f1.555 9]1) 0.011 1.90 2.59

1 89110 8f19 1]. 1 "99 18.9 111(-, 12.7 6 2.1" n.1O ? · ':l4', 1.02 0."87 0.61] , ..219· 0.02 ').60 3.9B

MJ(R~~!L___ ! .. _::;!JII~'!.._ ....?
o. !;JI)1 """0 5)1 '2. , U,? 12.6 ]6' I?6 6 0.11 n. HI I

· """ 1.]] 0."88 1105 0.19 0.10 f). ') 12 :woo ]6' 12.6 1115 '].f1 -- - --- 6 0.12 II. 10 1 ? ,,0 1.11') n.113 0.8"2 9]B 0.32 0."0 0.263 .. 61111 2311 12. , 6') ,. ., I?'! 1:'.2 1.1 n. !l OJ fl. 111 1 1.1? 1.nn 1.081 0.?9ft .. lOll 0.08 0.')0 1. ,"
oJ ...

5 26u/I ]<J 1 ,] .0 <"16 "1 . 1 --- - -- (, 0.16 II. III ] .651 I .110 0.369 0.61" 3992 0.09 0.90 1.11
). 6 49f1l1 ?"6 "'. , • 'IIi '').:> ]\1 11.8 6 n.16 I). \(I ] .210 1.29 0.190 0.79] 3141 0.09 1. 10 1.07
\J. 1 891111 III 11. ft ;> '. 1 lh.1I 261 15.1' 6 1/.81 II. 10 .. · 121 1.]8 0.255 n.111 6111 0.06 2.20 1. 76

AI. rfnN" II -?._. s TOII~' 1
1... 5a;i"i 9]" 'i. i, ... i HI 12.8 WI" I? I HI :!.611 II. HI 1 · "III) 1.]] f'.160 II. '5B 1.,B2 ".22 0."0 0."32 ]UII/I 1/11" '2.1 ')8;> '1.0 --- --- 111 2.61 11.111 • ? 'Ill 1. n~ n.n88 n.91] 890 0.3" /l.10 ".2')3 1161111 <"16 , •• r.

"'1 '].6 'il" '7..7. II 2.88 U.• 11 1 .919 '.1I11 O. ]9] U. 106 '1699 0.07 1.10 1.]1L. )

') ;>b"" .2117 1.1.0 1111 A "1.7 - -- --- III l'.6<) II. 10 1 .581 , . lin O.]~II 0.669 '1 1,78 0.08 1.00 1. 2"() "I}lIl1 RIll' ",. ? ""A 1(,.8 87.6 11.1 Itt 2.(;8
II. '"

I .5]2 1.1111 O. ,,89 IJ.612 9206 0.n4 2.00 2."16
89/l11 ft;'(, 11. ] '191 111. ft /III I? 1 '" 2. IJ II. III ? .511? '.112 O. '19 I O.'i92 142,,2 O.O? 5.50 3 .91

AU t !~!IA. 1.£..... ? _ SIOR'·' ;>
1 5'11I11 \(,? 12.;; . ,I(, 1l. ] . '911 .17..8 8 0. 10 O. III 1 ."00 I.U 0.152 0.703 2290 0.15 0.80 0.66
2 JOllII ''JIJ 17.ft I/(, 1].2 - -- - -- 8 U.l'

II. '"
, 2. ,,0 1.11') 0:1I~9 0.9211 967 0.]1 0."0 0.21

] ,,6011 99 '''.'1 ~" 1.1. ~ 117 17..2 0 0.65 II. 1(1 2 ~ . 16 I. lin 11."5] 0.5"0 3919 0.09 1.00 1.11
5 7.6UO ;''iIJ 11.l 11)(, I".? --- --- 6 U. 15 II. '0 ] .1221.UO 1I.?1I8 0.715 3602 0.10 1.00 1.00
6 II e)fl/l '96 '" . ? II;> I 'j. 1 ]OA 11. 1 6 U. 15 II. III ] .'')6 1.31 0.11"1 0.612 316') 0.10 1. 10 0.95

I 69111. lon '1. , ;>;>9 If).8 2'J] I~.5 I' 0.111' (I. I II " · 1 HI 1."0 0.2,.2 0.138 ')9u6 0.06 2.10 1.11

~I.TfR.w"r._.. _L . S' 01111 •1 5'"'" 9]11 12:11· - 1116 12.1' '"10 12.1 6 2.611 II. '0 I ."110 I.]] II. '6U 0.158 1..8] 0.22 0."0 0."]
2 3UlIO Will 12. , I) If 1]. U --- --- 6 7..63 O. '0 , 2."0 I. 05 U.088 0.9'] 89(1 0.3" 0.30 0.25
] 2UOII J(. 19.4 ](, '9.9 - -- --- 0 '.25- n.1O , 1.21 1.00 0.fl26 • . 1100 151 .. 0.21 0.50 0 .....

"- - •
•• <

i)\r- ..
A
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Tn?1I x£Q OS/25/82 SAl1rU JOB 5 US I NG 21l1tR TYPE I I STORH OVER £NTI RE WArCRSlIlD UOOOO020 JOB 1 SUMMARY

nrv 05/7.~/82 AlTI'lXIST., AlT2-2-SIT£S, AI.T3=HOV£ SITE#2, AlT~=DIVID£ FLOW 00000030 PAGE "0

SUMMARY TABLE 7. - SELECI[D MODlfl[O AIT-kIN R[ACII ROUTINGS IN ORO[R OF STANDARD (xLCUTIV[ CONTROL INSTRUCTIONS

(A STAR(*) AFT£R VOLUME ABOV[ OAS[( IN) INOICAT£S A IIYOROGRAPII TRUNCATED AT A VALUE [XCHOING BASE + lOS or PEAk)

_. HYOROGRAPII I NfOR'4AT ION ____ ~OUI~-fARAMET[
RS

PEAk

-----.------- OU ,i'Low.------ VOLUHE MAIN I I lR- Q ANO A P[AI<. S/Q A' T- IMYfLIlm

.><SEC REACH ,.. J~[j..Q~ "" __ OUTJ lOW I NT£'tV. ARf A 8AS[- IInOV[ lIH[ AIIOH _f~~Al!QN__ LENGTH RATIO 8PEAk I<lN STOR- kIN[-

IU LENtil II ..EAI< TlH[ rrAj(-' i'IHE P[AK- -f1HE fLOW BAS[ INCR N COlFf POWER FACTOR 0/1 ( ... ) cour AGE MATIC

( f J) (CI S) (IlR) (Cf S) ( lin ) (CfS) ( 1I11 ) ICfS) liN) (lin) ( X) (H) (l(* ) (Q*) ( SEC) (C) (HR) (IIR)

~U{6~~!f___ ~_~!Q~~___ J 1.26

5 2600 988 13.0 603 1~ .J --- --- 6 2.19 0.10 1 .5714 1.00 0.361 0.609 ~526 0.U8 1. 10

6 "90n 601 I". 3 381 16.5 8111 13.3 6 2.15 11.10 3 .615 1.00 0.396 0.621 7962 0.0" 1.80 2.21

1 89011 807 13.3 '1.12 1/.9 "lIn 12. 7 6 2.37 II. 10 3 .~80 I.O~ 0.526 0.532 13189 0.03 ".60 3.11

U AI.IlRNA'£ 3 SfORH 7

1. 5
'
"'0''' 160 12. ~' ... 1111 13.3 188 17.ft 6 n.10 II. 10 1 .14110 I. 33 0.152 0.702 2291 0.15 0.80 0.66

'''-' 2 10110 188 12.8 1 fl, 13.2 - -- --- 6 Cl. "11 II. 10 1 2 . 'Ill. 1 . 115 0.059 0.97.1, 967 O. )1 O.~O O. .!7

3 ?01l0 Il 1?1) 1j ;>". 3 --- -- - II O.'l~· II. '"
1 1.1'6 1.011 1).1125 1 . (1110 1311 (i. 2] 0.1C1 0.18

'j ;'6111) 1/1 11.1 III 'j 1'1.2 - -- --- 6 II. (.t' II. 111 3 · ,,<)') I. 11 n. 11 ~ 0.813 2603 0.13 0.90 0.11

" "~''''
1115 1" . 7. 1')1 I') . ) :' 1 ) 1.1.6 6 11.61 II. III I · 11 1 1. '1') 0.09? O.85~ 1238 0.11 1. 10 0.9.'

' )

1\<)1111 ?It IJ. () 1')1\ I') . I, nl 1'1 . I' f, II. 11 II. III '1 II . 116 \ 1.'" 1/.21'> II. /21 ')III,O 1).116 1.80 1. 59

III .I f.!1~~ If___ '1 STOrtl1 I

I ')'11'" 71 i.1" i 2. 1 i ;'/11 1<'.5 16tlll 1<'.'1 lRIAtfGIL 2.81 II. III 1 ·'''Ill 1. 3 3 II. 328 0.611 1211 0.26 1I.20 0.36

7 3111111 1660 12.5 11111" 1<'.8 - -- - -- 1111 MIGI r 2.8/' II. 10 I 7. IIO 1.1/5 U.127 11.839 811 IJ. ]~ 0.10 0.2~

1 ~1I11l1 523 17. . IJ '1 III 11. 'J --- --- IRII\Nr.lf ).nft II. III 1 .88.1 I.lIn 11.27.0 O. i83 726', •.1. 15 0.60 0.63

.} :'6111) 1f,19 12.1) IJ')', 111.1 --- --- rR I "'WI [ 7.91 II. III 1 · '117 l.UU II. "/1" f'.56ft ·.312 0.08 0.90 1. 20

6 '. ')1111 3ft1 11•. 1 ;Of," I'). f, 0"', 1.1.1 IIIII\/ICI [ 1. )/1 11.10 3 .19n 1.12 0.29" 11.69" 5321 0.11 7 1."0 1. 51

I 11')1111 8~5 13.1 '111ft 16.9 6/6 12. I 1n I IINGI I. 2.117 IJ. III 3 .·.511.05 0.68'1 0.'182 12153 0.111 2.90 3.60

f\ 1/(1011 ') I'. 11•. 1 "IA ,'). (, -- - - -- I R1/IIlla.1 1'1.1)/1 II. III .1 .?1 I l. 39 11.373 n.17.11 5302 0.07 1. 50 1. 5~

IIU IIlNA' f ~ SIOIlH 2

1.. - '),jjiii '-" 53 l--i2~ f --'- ;;f,7 12.6 161. 17.6 lR IANGI [ 0.81 II. III I · '11111 1. 3 1 II .•• 33 O.~9'1 17014 0.19 0.10 0.51

2 30UII )6'1 12.6 111 / 17.') --- --- 1111 IINC;1. L 0.62 II. 10 1 7. • '10 I. (I') 0.101 0.8116 ?H O. ]2 0.30 0.26

3 20011 1"~ 13.0 1 I? I). ') --- - -- IlllllNCL[ II. ')') II. 10 1 1.05 I. (/11 II. 165 O.82l) 1901 0.11 0.50 0.53

') 261111 398 11. I ;',)J 111.2 --- --- 1111 IINca. [ 0.86 O. III ] .6116 1.00 0.331 0.631 IlIl7. .. 0.09 1.00 1. 12

' • .Jllll 'lit 11•• 2 01 I ~) . 3 261 1) . ,) JIll AN';U O. 'I') II. I U I • lUll ,.118 (/.096 0.849 3')63 f.1.10 1.10 1.02..

7 8?OO :-'61 13.5 Ill;> 15.0 7.30 17.8 fRlMGI.£ 0.68 0.10 ~ 0.071 1.51 0.226 0.696 5198 0.01 l.~O 1. 51

ft 170110 1',1\ III. ? 9/ 16. '.
- -- --- 1111 ANr.U 11.23 II. III 1 .7.51 1.1.0 0.610 0.613 1539 0.05 I. 10

2.2
1
1 '",

tit
"'Q

._....-.......... " .
"

" ......



1..20 X£Q OS/25/12
REV OS/2"/82

SAMPLE JOB 5 USING 2_111' TYP( II STORM OVER (N1IR( WAIERSHED 00000020
ALT1=(XISf •• ALf2=2-SIT£S. ALT3=MOVE 51fE12. ALt~=OIVIDE FLOW 00000030

JOB 1 IUHMARY
'AGE ..1

SUMMARY TABLE 1 - DISCHARGE ICFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

~fglON' 1.66
A[URHAl[ •
ALTERNAtE 2
ALTERNAn 1
AU£RMAIE "

~m[ 1 0.15
ALT RNAn j
ALTERNAn ..

~TVft[? 0 .....
ALTERNATE 1
ALTERNAU 2

STRUCTURE 1 1.20
ALTERNAl£ 1
ALTERNAtE 2
ALHRNAl£ 1
ALURNAn ~

~lliI..U2" 1 O. 75
ALTERHAn 1
ALHRHAI£ 2
ALHRHAI£ 1
ALHRNAT£ ..

XS£C'IQH It 2."1
ALTERNAH 1
All ERNA 1[ 2
ALHRNAT£ 3
ALHRNAT£ ..

)(SECT ION 5 2.11
At HRMATE 1
ALHRNAH 2

lit
~
QSTORM NUMBERS ...•.....•

1 2

16.19 13.22
52"._1 1..... 19

118.11 212.15
2"5.99 99.31

2091.011 529.00
926.11 15".21
926.81 1511.21

2101.10 535.1)

1615.13 361.. 8)
101".15 190.51
1010."6 18a ... 1
169).5" )6".15

1"02.25 )06. ))
98].05 116."2
918.80 "11.26

11110."2 309.09

1186.88 121.91
518.2" 1]2."8

)6.38 13.22
"09.68 118.ao

1591. 21 391.11
1202.811 250.1a
989.71 171.01

1660.15 )96.66

9)).10 2..6.)6
601.19 195.11

ORA INAC£
AREA

I SQ HI)

2 1 1.66.

2
1
~

XS(CTlOft
ALHRNffi
AUERMAl£
AUERMAl£
ALHRNATE

XS£CTIOII,
STRUCTURE

10

-- •
t " ..

-:~"1 ~1
• ..

......
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TR20 X[Q OS/25/82

R[V OS/24/82
SAMPL[ JOB 5 USING 24HR TVP[ II STORM OVER [NTIR[ WATERSH[D 00000020
AlTl~[XIST.• AlT2=2-SIT£S. ALT3=MOV£ SIT[t2. AlT4=DIVID[ FLOW 00000030

JOB 1 SUtoW4ARV
PAGE ..2

SUMMARY TARLf 3 - DISCIIARG£ ICfSI AT XS£CTIONS AND STRUCTURES fOR ALL STORMS AND ALT£RNATES

XS£CTlON/
STRUCTURE

10

DRAINAG£
ARCA

I SQ HII
SIORH NUHBERS ...•......

1 2

_)(~lfu!9tt.__ .!L. __..... CI,?'~
AI HHNAH I,

.~S.tCTl.9rf , .._ .. _._._!J.~'!.J
AI.HRNAI[ 4

~S[~IH)JL__ .'L ..~ ... .!J
ALHRNAf£ ]
Alf[RNAf[ "

XS£CTl.9IL _ ~ U~

ALHRNAfr 1
ALTERNA1[ 2
ALHRNAf[ 3
AI.HRNAl[ "

61l3.63 14'1.98
360.56 95.93

809.50 110.66
826.01 306.21
801.33 212.58
8'15.06 261.2"

105.11 262.85
1 Ill. Cl9 253.04
109.86 226.58
611 . ~6 230.38

411.68 96.50

668.12 293.19

4.1/_~~H:.!..!Q!L_. l
All (IlHA'l I
AI. IE RNA f[ ?
ALHHNAJ[ l
Alf£RNAH "

w
~.

"->

[CON2/Ur.81 r£AI\ IIml r!l[ G£NrnrdfO IN "rtOW-'RfQ" fORHA' IDEC£NO'NG MAGNITUOE)

~
~
-..



'",6'
f'\

SUHHARY
'AGE 113

JOB

219.28
211.83
2~2. ]0
2lt1. IJ

1'''. I'.
15fl, I"
14].19
13'" 11

STORM NUHBERS ,
I 2

ShMI'l[ JOB 5 USING 2,.HR TYPE II STORM OVER ENT IRE WAHRSIIED 00000020
AlTI=[XIST,. AlT2=2-SITES. AlTl=MOV£ S'TE'2. AL'~=DIVIOE fLOW 00000010

TR20 X£Q OS/25/82
REV OS/2~/82

SUMMARY TABLE ~ - DISCHARGES (frS) AT INTERMEDIATE SfCTIONS rOR ALL STORMS AND ALTERNATES

INTrR. ORA'NAnr
SECT. AREA LOCATED

10 (SQ HI) O£TWHN

l~·A[Hii"Ad...2!Lf~f.J:_.6-8c_~[C __ l
ALTERNAT£ 2
AlHRNATE 3
AlTfRNAH ~

!lL-=__~.J!..o_.sr~~~
Alh."NAH T
ALT£RtlAH 2
ALTERNATE 1
ALTERNAI£ ~

121.85
13,.. 68
130.12
112.11

212.92
26".5"
236.21
216.99

~

(...,

Ll

rCOH?/URRI prA" flOW TIU r.INIRA,ro IN "TlOW-fRrQ" rORHAT (OECrHllING MAGHITlJOf)

END or 1 JOIlS IN 11115 HUN

.- •
. ~ ..

;)".\. ..
A
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ECON2/URBl PEAK FLOW FILE GENERATED IN 'FLOW-FREQ' FORHAT
BY THE ECON OPTION ON JOB RECORD 10. PAGE E-5

AND THE PEAKS RECORD 1620, PAGE E-26

SAMPLE JOB 5 USING 2~HR TYPE II STORM OVER ENTIRE WATERSHED 00000020
Alll~FXIST.• AlT2=2-SITES. AlT3=HOVE SITEI2. AlT"~DIVIDE flOW 00000030

HOW-FREQ -3 36.J9 13.22 All 3 1
HOW-fREQ -3 52..... 1 144.19 All .. 2
HOW-fRCQ -2 818.18 2J2.15 All I 3
HOW-fREQ -2 245.99 99.Jl AU 2 4
HOW-fREQ -1 2091.04 529.00 AU 1 5HOW-fREQ - I 926.81 154.21 AU 2 6flOW-fRCQ - I 926.81 15/j.21 AU J 1
HOW-fREQ -1 2101.10 535.1) AU .. 8HOW-FREQ 1 1685.]] ,fJ61.1U AU 1 9HOW-fREQ 1 1014.15 190.51 AU 2 10
HOW-fREQ I 1010.·.6 188.41 AU 3 11
flOW-fRCQ I 1693.5" J64.15 AU 4 12
flOW-FR£Q '1 1"02.25 J06.]] AU I 13
flOW-fREQ 2 983.05 116.42 All 2 111
nOW-fRCQ 2 918.80 1111.26 All 3 15
flOW-fREQ 2 1410./j2 J09.09 All 4 16
HOW-fRrQ J 1186.88 121.9J AU 1 11 rReoycitud "y o.lt~rl'l..-ICJflOW-IREQ 3 518.211 1J2. ,.8 AU 2 18
HOW-fRCQ 3 36.38 13.22 AU 3 19 eHHfi~f ~/z/1J3£I OW-fR£Q J 409.68 118.80 AU .. 20
flOW-fREQ 4 1591.21 391. 11 All 1 21
Ilow-fnEQ

"
1202.88 25U.18 All 2 22

HOW-fREQ
"

989.11 111.01 All J 23
flOW-fREQ 4 1680. 15 398.86 All II 24
flOW-fR£Q 5 93).70 2116.36 AU 1 25flOW-fHEQ 5 801.19 19~.11 All 2 26
flOW-fREQ 5 603.6J 14'1. 96 All 3 21
ft.OW-fREQ 5 J60.56 95.93 All /j 28
How-fnlQ 6 609.50 310.66 All 1 29
HOW-fREQ 6 826.01 3U6.21 flU 2 30
flOW-fIUQ 6 801.]] 212.58 All 3 31
HOW-fREQ 6 845.06 261. 2/j All /j 32
flow-fnEQ 1 105.11 262.85 AU 1 lJfl.ow-fRrQ 1 110.09 253.04 All 2 34HOIl-fREQ 1 109.86 226.58 All 3 35fI.OW-fRfQ 1 611. S'; ?l0.:111 AI. T 'I 1"
!lUW-IIHQ 8 411.68 96.50 All II 31 ~f1.0W-fRlQ 9 666.12 293. 19 All 4 38
flOW-fRIQ 1A 7/j I. 74 279.28 All I 901
flOW-fRlQ lA 150. I" 211.83 All 2 902
I I OW-fRf.Q 7A 743.19 21.2.30 All 3 903
flOW-fRLQ lA 13/j. I I 2/j I. 13 All 4 90/j

"
FLOW- f REQ lB 127. Ii', 212.92 AU ; 905
f10W-fREQ 18 73/j.68 264.54 All 2 906
'lOW-fIHQ 71l nll.7? 236.21 AU 3 901

"fI OH-' n[Q III 112. II 236.99 All 4 908
U
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SCS.ENG.·28~ DRAFT
REV. May 1982

t:"
....\U/:..:::~ ~.({~..:..:

Hydrolo9iSt •

TR - 20

JOB a TITLE U. S. D£PARTM!HT 0' AGRICULTURE
SOIL CONSERVATION SERVICE

ColUllln' 31-39

Columns 41-49

JOB P~cord (requir~d)

Columns 1-3 J09

Column. 5-9 TR-20

Columns 11-11 1l0LDOUT
Ue. only if a holdout hydroqraph ia deeir~d.

Columna 21-24 teON

Us~ only if peak diacharq~ output for ECON2/UR81 ie deaired. toeationa tor thia output .uat
be eelected for inclusion in Summary Tabl~s 1 and 3 aleo. Such de.i~tlon can be ~ade u.ing
summary option explained below (columns 51-51) or on Standard Control Ccoluen 71).

tuLLPRtNT
Use only if FULLPRIHT option il deeired.

PASS-XXX
Use only if PASS number. xxx, i. greater than 1. xxx ia an inteqer, riqht juatified.

Column. 51-57 SUMMARY
Use only if Summary Tables 1 and 3 are to include all Standard Control operationa CexeaptBAYMOV).

ColUlllna 61-61 MOPLOTS
Ule if no erols lection rating plotl ara d~lired.

L('.(:;.1,' !f# , 17r:~
. -

Columna 73-90

TITLE Pecords (one

Columns 1-5

Col UllIns 7-9

Col umns 11-90

ENOPLOT
Ule if only eroas ,eetion rating plotl are deft ired with no routing••

Optional uler information. printed at top of input liltinq.

required, s~cond il optional)

TtTLE

xxx (first TITLE record only).
An optional uler file number, XXX, ia an inteqer, right jUltified.

90th titlel ~y be any eharacterl delired.
..,
I

N



scs- ENG.· 28S DRAFT
REY. May 1982

TR - 20
DIMENSIONLESS HYDROGRAPH TABLE

DISCHARGE VS. TIME

u. S. ,DEPARTMENT OF AGRICULTURE
SOIL CONSERYATION SERVICE

toot
I

\.oJ

w...,.....

DATAl TABLE

CODE NAME irt1~~ DATA FIELD NO. I DATA FIELD NO.2 I DATA FIELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO.5
RECORD

IDE NT.

:::/f/(/:,~F{!)::;:;:/~}\\)~~'\':;:(,l:~?~:});~;Di,~}~d/, ::Jg:':,:~;:;:::~:;·?{;G}//~:f!~~r~:}~:'rp(;.;·""

1M PORTANT: Line oul unused lines. Data fields require decimal polnls.
DIMENSIONLESS TIME INCREMENT (Lasl entry must be, mode for dimensionless time 1.0 )

I NOTE: A maximum of 55 entries (II records) are ollowed.

I
IEnter luccesslv, entries left to rl9ht. First and lost entries must b.· O. F'III lost row of data wrth zerOI.

,:f~;t\\~j·;w~~mW}~T?e~j;:~?~f:~/·,

I I
I I

:1 IHliF"~\:"':::::I'~";~":':" I I I I ~..~ 8r:··f.:.r·~i': l:::::.'·:'~:' "!:''':it~i
~·tf·r·.\··.~·~~<!"'·:··~:·~':· " " --------f-------

• I

• I

I

I

I

• • I

• • I

• I I I I I I

I

• • I I I

.1 l:;.t l....:;~: ::~~..~:.::: ..:.:../...=.r~:.I.=::.:.~:·~·::::\.::~.:;·::.::'.::~'-::':':. -: :'. ~ :~:..w .,.-.- ',"',': --:•• ,':'1 .....~.•.:: ··~·~i.:;-~::;.-..:-.:.:: ..:;..:.. .:. "......••.•-:•.:"\ •. : ';',-;: ;.• ;'.~.! ..... ·~'-li :-·;:)·:·:·::·'i.";::::'·-..;··:.:;.:~::·~~::··~:::;-·r~·i ::·::.-:.:'·:J'.::·.~·.~:.'."I·::·.

:~9 J:JEN 0 T BL ·::.:~:':·~·.::·:·<::::·i·i::':··'::;':·::"':i:,:'·.::.·:':::::~:-.~J:,::::::;:'''::'::" NO,T£, •.r,hlt ~~rd must be the, lOll record- ~ this table ~:':::;:;':'::·.::I·:i·::·:;:':'·,,::"::i'i·~.·::~::;,,::,:::,:.:':::;;:::.:••;:~;,
• • • A I A A A " •••::~ ".:~o:t.::•• ::•.~.~" ••: : •... : ....... (:. :. ._'.....:_.". ~':.:....... :'...• "." ..• :. ':',.'":."._ ... '_'. ·.. ·· .....0 •• :.::.,. ~ I ..··.:.· ,.... ' .. ~.:•. :......_••_._ \ 1"_.':":"......:, •• ~_....:_ ~ ....~.••_..:. \'1 ~ '."":' • .:....~: .. ~.~ .• : ...~ .'. ~ I:' ~ ""_.... ~. ;'. ~ I.· .. "••..•• I:.~: _...... !,o"

~



(t"
~,e •

STANDARD SCS DIMENSIONLESS HYDROGRAPH

COMPUTED PEAK FACTOR - 484.00

I I

I I i I' ,I

I

I
I
• i

I

i
I

I
I

I ,I
! I
I I I, I

I

I I

'•

TI"[ INCRE"ENT
• DI"HYD 0.0200

8 0.0 0.0300 0.1000 0.1900 0.3100
8 0••100 0.6600 0.8200 0.9300 0.9900
8 1.0000 0.9900 0 • .,300 0.8600 0.1800
8 0.6800 0.5600 0•• '00 0.3900 0.3300SJ
8 0.2800 0.2.10 0.2010 0.11~0 0.1.10~

~ 8 0.1260 0.1010 0.0910 0.0170 0.0660
8 0.0550 0.0.10 0.0.00 0.03~O 0.0290
8 0.0250 0.0210 0.0180 0.0150 0.0130
8 0.0110 0.0090 0.0080 0.0070 0.0060
8 0.0050 0.00.0 0.0030 0.0020 0.0010
8 0.0 0.0 0.0 0.0 0.0
9 EHOT8l

CO"PUTED PEAK RATE fACTOR = .80\.00

The format for this table is Form '265. Page F-3.

I I

..,
I

/:;-



SCI - ENG.• 26' DRAn
REV. Hay 1982

TR-20

STRUCTURE DATA
STRUCTURE NO. _

U. S. D£PARTMrNT 0" AGRICUlTURE:
SOil CONSERVATION SERVICE

~
I

U>

DATA FiElD NO.2 I DATA FIELD NO. 3 L:.~::.:,:·.·~:::·/:\.:·.·:::·:i;.
...:; :::-:.:.:~.':~~'.;:~~:'::";:.:"~"'~: .

Dol•

.:"'.J ·,:;:;:/:',rS{;::·\,1 DATA fiELD NO. I

Wal."lItd

:···:-:;)L;:::...<>· :.:"'::(::':':1 .. I

I

:~'. \~..:", '~'~:<:~':' ~.~:/: ~···:~:~;:~~:·;·~r· ~=: ~/~~,'

.'\.~:::. :~~.·~>~T~.:·~:~-~\::~-:~:~·~ ~':.;~ .. :." :;"

.;,i:··}:+,/;'i;:;;,,~1 .. ,

-'.~ ;~~~~r::/~;;.:~::.\···~:} ::<;j.~'~. ::~~??: ",:' ~~":"0.0:.. 8 '.': .:::::.;', ':~').:':: :: ;::'::~:~?:'.::;:::;;~::::':.~:'

8'.;:.<::-":::::':: :":' .: :.

8 .: ..:'~. :::.·:::::::':':·;·i:.':;i/;"?':.':;:
8 ::::::j.:;....

8 .;«.-:'..:.:
8;:',:'.:'::-:'..:..

,.. 8i.~.:;:://f:).:: .....

...).

~

81:1~;S·~.;·)l;>l43.Il·::::"',:;; .. :.':::;~:::::j>:~ ..:::: ·~i:';:l::: ..::.:?:'::;·:·:'·'·'·:···.'::?;:'
I • .

I .. ·C ~':c::

:'.

.:: ~:. '~'. ::~":';:..
...:
. ~:'.

I:' :':.' i·\·:·/<~·.:.:\:::.}<tJ-~~ ...'. ~:]>;y;";:r:·?~;tf-c.J.d "; ~:·:'·~0:~:Jr~?~;:t:~:~~:)i·~

r;::::::-: , '-:{;.:.~":.'::.;
..... ....

. :.;
.......

I

• I .

')

~

..
......

.,:.-.
,l-.;,-:::,

·NOT'E;·:··!:~;~·;~~~~~~;~~I:.b~·i~~·;~·~i··;~~~,~··~·i·:.:·~~ir-·:i·~~:ii~;··gC;.'}:/)[6F7:~:;;pr::·r(~::::>:'>.':::

•
.,

".



r. •
ICS- lNI.• 110 ORAn
R(V. May 1982

TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. _

I . I. . I .
u. s. D[~ARTMr~T 0' AORICUlTUR(

SOIL ICONSUVArIOt. SERVICE

I .

, , •• e

I , , • ,

1 I I' , It •• ,

-l.

-l

-l.

-l.

I " I ,

I I I . ! I

I I I ~t:::I

I I 1
-I 1 P-U-

rl •• I

:'::~.; ~::' '.;~: '::'''~'' '..:;~ ?~.~~ .~~:.~~~.:.~ ~ .: ::..~ :~ ...::

:..... :~::: ... }~.~./ •.:/~./:.:.~:.~{.: •.~•.. ~::: .::.,

.: I .' >.::;~~·:f:.:::~:;;\}t) .. :: ::.;:
'.: ~

..

....:. :
--.-.-.

. ". ~." ;'~::"

fSL2\t=IZI1~~1i1 1-.

". '.~:::,:;::: .~;:: i.;~ {~;. .

,1§.:)l;~i;j:~;~"';.,'c;1 I

~
~

~
!l

.~
i!

~d~ ./'1'i:' ';-=:I I I :1 J ::;:::: I,;,
- ;j'

o~nE,t~L~ I~,ll ~~- ~.~=:~L.Li:":;·~:':·~:.<<:·t; :.~iT'~ i "r~:'~ .·:·;~:?:r~. ~;~'~i:~~ :,';\:~'i~'~'i:'~ ~.~·;~.~i· ;h::~"\~ bl'~ :·:"i":::;~~\::/N:'~\)::J.:/!:.::·.:=; ::u»:.,.\~>.,..:;:-::;.,..;:~:;:...:~r;~.~~[ I I , ..j

'Nol..."."

DATAl TABLE ··:::·>.~;~:r;·:::·~.· ;;;:·:·:·:~7:./·::::·r~;:;:::::} I L I RECORD
leoDE( UAME .!Ji~e>;~:;·}t:; .:.;·::;·~:.ii;:gg\\~:::H·;ctL DATA FIELD NO. I DATA fiELD NO.2 DATA fiELD NO. ;, IDENT.

I I I IMPORTANT: Une oul unused lines. 0010 lields ,equlrl decimal pain Is.
I I I IxSECTION 10. . I I

1001- 200 I Drainaqe Area, Sq. MI. Ban"'ull Elovatlon, Ft. .

rED)(,S,E,c,T.tE21]Il".';·:,:·;::::·~:·:})((>:·\:·1 I 1.........?·::;:....,.T(......,..\:F.....,......(~:·;;;..,....,.,;'tt~~:;.:::·.-..,...·/y........,.??~:./! .......rh·..,......,\?:,..,....i/(....,..):ii;~;'~~~..,.,...:.\i;:·~.1 ! ! , • , I ! I
I I I (Use 1.0 unless dischorQlln CSM.) . I I
I I I NOTE: MOllmum 0' 20 doto '1 cordi allowld. I I
I I I Elevation, ft. Dischor91, efst...) End Area, Sq. ft. I I

I~ : ;0L~::···;\:<y;\t/:":::·:)/:~~;:::)~\:~:·~~::{;//·1 I 0.0 1 0.0 I I. I. • I
.~ ·';'i,,'it:;':;'·';;,Gr:.~:~ji·1;;;· ",

e



scs· rNG.• 11. PRAFT
REV. May 1982

TR - 20
CUMULATIVE RAINFALL TABLE

STORM TYPE OR DATE _

u. s. Df'AltTMrIiT 0' A.It'CULTUltf
SOIL CO,.SfRVATlON SERVICf ...

•"'-4

RECORD
IOENT.

Of'DO'1

DATA I I
t-----r--i DATA fiELD NO. I I DATA fiELD NO.2 I DATA fiELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO.5

CODE I I

Wo..,."'.

,

••

~

...a...J.

..1

.-J..

-a..J..

..1

..1

.....
...u...1.

..1

..1

....I...L.1

• I

Data .1.ld, r.qulr. d.clmal painI•.

..... ,..•..

Ru..6FF IMPORTANT: lin. oul unused llnel.
I I 11I-911 OPTION TIME INCREMENT I I
IHJR,AII,N!FllLIII:};;:\>;;tD·:·:r;<::~;:'>~::;/;1 f,;X{~:}?/:~Yt~~\}YY·i?:.\~+;·):~·Y</i?~nN{/?:·::~::·:iT:~:::'r;F~::·.:!·:L::;.:?:\(::i::'~::::·;~}p..] ! . I , , , , I
I I I I NOTE: AmOlimum ot 100 .n'rles ( 20 records) or. ollow.d. I I
I I I I I I
I I I IEnl.r luccusl"••n'ries I.ft 10 rlCJh' with 'irs' .n'r, 'or tim. • O. FI" 10It row o' do'0 with 101' .n'ry o' 'obi•. I 1
i.I'..I .... __ ..... ·.......1 i • i • "

.j

~
N

• I I I

8 , I

·.·rn=:/JWT)./:'; . NOTE :·-·~:~l'~',~~~~·~~;!:~~··!·~··;~~~:::;:~~;~~:··~:(;~~~i·~··:i;~:i~::::::N77(:\}(?in:;~;:.:r::t0g}/;i.Enrt:::::

". • •
..

':' .. :'
"': f :.~ ,i

"'"



f"'l';1_'_ • j •
RAINFALL TABLE 1

STANDARD SCS 24-HOUR. TYPE I DISTRIBUTION
CUMULATIVE RAINFALL TABLE

(REVISED HAY 1982)

I I

, I

i !

I

I I I

I : I i I

I
' I I I

I I: I I i.,

: ~ I

I
i

I

: i i
I I

(•

TABLE NO. TIHE INCREHENT
~ RAINFl 1 0.5000

8 0.0 0.0080 0.0170 0.C!260 0.0350
8 0.00\50 0.0550 0.0650 0.0760 0.0870
8 u.0990 U.1120 0.1260 0.10\00 0.1560
8 0.170\0 0.190\0 0.2190 0.250\0 0.3030
8 0.5150 0.5830 0.620\0 0.6550 0.6820
8 0.7060 0.7280 0.7~80 0.7660 0.7830
8 0.7990 0.8150 0.8300 0.80\0\0 0.8510
8 0.8100 0.8820 0.8930 0.9050 0.':J160
8 0.':J260 0.9360 0.9~60 0.9560 0.9650
8 0.91~0 0.9830 0.9920 1.0000 1.0000
9 [NOT8l

Note: On Executive Control use Rainfall Depth in inches and Rainfall Duration of 1.0.
The format for this table 1s Form 0271, Page F-7.

!
\ I

tot
I

00
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RAINFALL TABLE 2

STANDARD SCS 24-HOUR. TYPE II DISTRIBUTION
CUMULATIVE RAINFALL TABLE

(REVISED HAY 1982)

TABLE NO. T'"[ 'NCRE"ENT
!J RAINFL 2 0.2500

8 0.0 0.0020 0.0050 0.0080 O.Olto
8 O.OI~O 0.0170 0.0200 0.0230 0.0260
8 0.0290 0.0320 0.0350 0.0380 O.O~IO
8 O.O~'O 0.0~80 0.0520 0.0560 0.0600
8 0.06~0 0.0680 0.0120 0.0760 0.0800
8 0.0850 0.0900 0.0950 0.1000 0.1050
8 0.1100 0.1150 0.1200 0.1260 0.1330
8 0.1400 0.1470 0.1550 0.1630 0.1720
8 0.1810 0.1910 0.2030 0.2180 0.2360l-.. 8 0.2570 0.2830 0.3870 0.6630 0.1010
8 0.7350 0.7580 0.7760 0.7910 0.80~0
8 0.8150 0.8250 0.8340 0.8~20 0.8'90
8 0.8560 0.8630 0.8690 0.8150 0.8810
8 0.8810 0.8930 0.8980 0.9030 0.9080
8 0.9130 D.'HDO 0.9220 0.9260 0.9300
8 0.93~0 0.9380 0.9'20 0.9~60 0.9!)00
8 0.9530 0.9560 0.9590 0.9620 0.9650
8 0.9680 0.9710 0.91~0 0.9710 0.9800
8 0.9830 -0.9860 0.9890 0.9920 0.9950
8 0.9980 1.0000 1.0000 1.0000 1.0000
9 [NOTBl

Note: On Executive Control use Rainfall Depth in inches and Rainfall Duration of 1.0.
The format for this table is Form 0271. Page F-7.

"
A "

:.. '~~ .' .
-.'

t· ...

'"
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RAINFALL TABLE 3

STANDARD SCS 24-HOUR. TYPE IA DISTRIBUTION
CUMULATIVE RAINFALL TABLE

(REVISED HAY 1982)

•' .,.

T.~Bl E NO. TIME INCRE"ENT
k>, 5 RAINfL 3 0.5000

-<::::. 8 0.0 0.0100 0.02'2 a 0.0360 0.0510t'
8 0.0610 0.0830 0.0'90 0.1160 0.1350
8 '0.1560 0.11'0 0.20"0 0.2330 0.2680
8 0.3100 0.4250 0.4800 0.5200 0.5500
8 0.5770 0.6010 0.6230 0.6"0 0.66'0
8 0.6830 0.7010 0.71CJO 0.7360 0.7530
8 0.1690 0.7850 0.8000 0.8150 0.8300
8 0.8~'0 0.8580 0.8110 0.88'0 0.8960
8 0.CJ080 0.CJ200 0.CJ320 O.CJ,ItO 0.CJ!)60
8 0.9610 0.9780 0.98CJO 1.0000 1.0000
CJ ENOTBL

Note: On Executive Control use Rainfall Depth in inches and Rainfall Duration of J.O.
The format for this table is Form '271. Page F-7.

...
I
~

o



RAINFALL TABLE 4

STANDARD SCS 48-HOUR. TYPE 1 DISTRIBUTION
CUHULAtIVE RAINFALL TABLE

(REVISED HAY 1982)

TABL[ NO. TUll[ INCRE"[NT
5 RAINFL ~ 0.5000

8 0.0 0.0040 0.0080 0.0120 0.0160
R 0.0200 0.0250 0.0300 0.0350 0.0400
~ 0.0'50 0.0500 0.0550 0.0600 0.0650
8 0.0100 0.01~0 0.0810 0.0810 0.0930
8 0.0990 0.1050 0.1110 0.1180 0.1250
8 0.1320 0.1400 0.1480 0.1560 O.1~50
8 0.1140 0.18~0 0.1950 0.2010 0.2200
8 0.2360 0.2550 0.2110 0.3030 0•• 090,.
8 0.5150 0.5490 C.5830 0.6050 0.62'0
R 0.6" 00 0.6550 0.6690 0.6820 0.6940
8 0.1050 0.11flO 0.1210 0.7380 0.14P.0
A 0.15eO 0.1610 0.1160 0.7840 0.1920
8 0.80<l0 0.8080 C.8160 0.8230 0.8300
8 0.8311! 0.8440 0.A510 0.8SRO 0.86'0
8 0.8700 0.8760 0.A820 0.8R80 C.8940
8 0.9000 0.9060 0.9110 0.9160 0.9210
R 0.9260 0.9310 0.9360 0.9410 0.9460

" 0.9510 0.9560 0.9610 0.9660 0.9710
8 0.9160 0.9800 0.98410 0.9880 0.9920
8 0.9960 1.0000 1.0000 1.0000 1.0000
9 [PIOTBL

Note: On Executive Control use Rainfall Depth in inches and Rainfall Duration of 1.0.
The format for this table is Form 0271. Page F-7.
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RAINFALL TABLE 5

STANDARD SCS 48-HOUR. TYPE II DISTRIBUTION
CUMULATIVE RAINFALL TABLE

(REVISED HAY 1982)

•f •

TAell NO. TlP1[ INCRE"ENT
5 RAINFL ~ 0.5000

e 0.0 0.0020 0.0050 O.OORO 0.0110
8 0.0140 0.011C 0.0200 0.0230 0.0260
8 0.0290 0.0320 0.0350 0.0380 0.0410
8 0.0440 0.0~10 0.0510 0.0550 0.0590
8 0.0630 0.0610 0.0110 0.0150 0.0190
8 0.0840 0.0890 0.0940 0.0990 0.10~0
8 0.1090 0.1140 0.1200 0.1260 0.1330
8 0.10\00 O. t-~ 1 0 0.15~0 0.1620 0.1110
8 0.1810 0.1920 0.2040 0.2110 C.2330
8 0.2520 0.2110 - ----- 0.£.380 0.69800.~180

8 0.7290 0.7520 0.7700 0.1850 0.1980
8 0.8090 0.8190 0.8290 0.8380 (I.84f:0
8 0.85'10 0.8610 0.8680 0.81'10 0.8800
8 0.8860 0.8920 0.8910 0.9020 0.9070
8 0.9120 0.9110 0.9210 0.9250 0.9290
8 0.9330 0.9310 0.9410 0.9'150 0.'H90

" 0.9530 0.9510 0.9600 0.96~0 0.9660
8 0.9690 0.9120 0.9150 0.9180 0.9810
8 0.98'10 0.9870 0.9900 0.9930 0.9960
8 0.Q9AO 1.~O(,O 1.~OOO I.COOO 1.0000
9 [NOTBL

~~u l c; On Executive Control use Rainfall Depth in inches and Rainfall Duration of 1.0.
The format for this table is Form 0271. Page F-7.

'"1
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RAINFALL TABLE 6

STANDARD SCS DIMENSIONLESS DISTRIBUTION

EMERGENCY SPILLWAY ~rFREEBOARD HYDROGRAPHS
CUMULATIVE RAINFALL TABLE

(REVISED HAY 1982)

TABlf NO. TlM( INCR£"[NT
5 RAINfl ~ 0.0200

8' 0.0 0.0080 0.Olta2 O.02H) 0.0333
a O.O4l~ 0.052~ 0.0630 0.0143 C.0863
~ ~."qq~ ('.It?· ').l?E:~ ~.l~:?e C.l~~~

I..J. R 0.1800 0.2050 0.2550 0.3450 0.4370
t:: 8 0.5~OC' 0.6030 0.6330 0.6600 0.6840
~. B 0.7050 0.12~O 0.1420 0.1590 0.1750

A 0.1900 0.80~3 0.8180 0.8312 0.8439
~ 0.8561 0.8618 0.8190 0.8898 0.9002
R 0.910~ 0.9201 0.9291 0.9391 0.9483
B 0.95n 0.96bl O.91~1 0.9832 0.9916
8 1.0000 1.0000 1.0000 1.01J00 1.0000
9 ENOTBl

Note: On Expcutive Control use Rainfall Depth in inches and Rainfall Duration in hours.
The format for this table is Form 0271. Page F-7 .

tot
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SCS - ENG: - 271 DRAfT
REV. May 1982

TR - 20
STANDARD CONTROL FOR WATERSHED

U. S. DEPARTMENT Of AGRICULTURE
SOil CONSERVATION SERVICE

RECORD

IDENT..PRINT
t--r---r-r--I,flulSUIi.
IPOIlllYQ.ku'd VOl.!

OUTPUT OPTIONS

DATA fiELD # 3DATA fiELD '* 2DATA fiELD '* I
NO. IUlet rTRUC1~~TI~~' lOUT.

10. 10 ....... PUT. fP'I'" 2

DATAl OPERATION

CODE ~
NAME

-'0.
v
cl

(
:. 6 ':: RU~Niff ; I? ~ ;.:. ::;:.;<·I:Y 6 'i AREA, SQ. MI. RUNOfF CURVE No.T Tc • HRS. :: ':':: .::.:"::

III: ~::: REIS,vJR .::: 2 :.( ':;'/.;':\ .~:~ ~/ :/: 7. SURF Elo AT T- O. FT. :.::'X::~:\:(?:~:(~·;;.::·::::::.:;-;J:·///::t:\:::;~;·;;: /.):;;'('::: ::: .'~:. ~>.~ ..
W .... DI .1.·.· " ';. ." ::.. .';:.'<. ~ ': I OPTIONAL I T I OPTIONAL' :; ,- ". :'
_d~:5.,:.~:.:n.E.ACH(:.:::,:,:. :::.' :: 7\:t: ~': ~~~~!.H.~...:.~....... E~.~..A,RE.~ C?V~.I.~~ ...... ~X~~~£~~!.(.~I.. ' .: ::::f-:' :.

~ ;E" ~' ;~,~~~~ •...; ••. ,,:~ :'X : .•. h2k'>;;,;/}·':···m.u;;.••·}X',W;.. ~·g;;',:D;>,:~r.,:;;'jig;
\~~ OliVE Rl :-;:': ~j: " ..~:.;i i OUT~ mS~~.~GE.CfS OUl I, Decimolo/.D.A I . OUT2~ i.D. . :::·O:··:O(O·~O~.O:::
\ : ..::,.): ENIO.~ l.A:);,:.:;';;:· ': ;'::.:":'" ,.;" .... :::':'.:::.<:.:;. This record is 10 be used 0011 01 end of all slondord conlrol records. :::·<.:,::::~).l

I I I I I I I I I I , I I I I 1
I I I I I I I I I I I I I I I I
I IR.1lt j_ItlI,1 I I I I . 3 . , . I I I I I I I

lib... 'i''',1 I I I I IMPORTANT: 0010 F..lds No. 1,2. and requlr. decimal pOlnls. , I I I I 1 I

EXAMPLES

DO NOT

ENTER

I •

• I I I I I

.. I a ....

I , I' I IZ
~LI.-L- J-'

.... I ....

.·'1 , I I I I I I

I

·1 I I I , I I I I

':·1 •• I

.::

:::J-f.; I I I , I I I I I

'::

~::U::,

.~,:'

'0"'.. :~

:. "

·J....f:I-.f':

:H'I I I I f!

1" I' ( ••.

I I'I'I"'H'HI II I I I I ':t-V :,: ..

I I I I I (J-fJ-t':'H::1 I I I J:

II I I I EH::

m~;~K~.:':;~J= ~ I ~.II' I I I h
·...H.') I I I I I f::
':j

:;'1- I---------t----------I----------+-t:: :'.:f-

:~: ." J:t-: ;.;: - · c' ?: :::~I ~.I '"

.L 1_L.1. I-L.. .' - .:: lL
: I..J...LI. LL.. . ..L..J... -l" -----. - ..'-- :.. :. - :.' '::

1-.1 I 1.• 1. _. _Ll .J._ _ :;. .... _ .._._ ;:.' ·:..1....l..i.I_
-..OT(I Thll h,.. IWI•• ylll .... ., bW ""Jl"'" .f .. a••• ch '1''' ••'', .I •• f.

::8':'8:"".~ ", .
. ,

,', . .

:.H



F-15

Data Code/Op!nU.

,..-r 1

' ..... 2

'11M2 3

, AIIIIm •

, SAVIIN S

, 1JIVm' 6

Procecban '1

·Col. 25-36
Col. 37-41

Col. 451-60

Procedare '2

Col. 13-15
Col. %5-36
Col. 37-41
Col ••,-60

Ou~pu~ OpUou

Col. 61

Col. 63

Col. 65

Col. 67

Col. "

Col. 71

Col. 73-10

....10,. a ~ff kydl'OlE'apia uiq eM dna f~ D.u rial_ '1. 2. ud 3.

hrtoma atenp iMicaUn rotIUal ol a ~dro,npb. D.ta Field '1 ia Ule
aUrt!a1 e1w9a'1oa for ""101 co "Iia. Jf Data Field '1 ia lefc blaak.
cae roat~ will Ml1a at tJae Unt _c.ry i.a ~ snutT ubI••

hrfoma Aft-CI Rach roatial ui.a, tke Raa InlU (Dau Field '1) aDd,
.,Uoull,. CM nd ana coefUcinc.••, .DaLa Fidel '2) aDd the ezpO••Dt.
a. (DIIu Field '3) 111 ttl. equaUoa Q • U. If Dau Fielda '2 aU 3 an
..t uecI. a DZcnr r..ltle for t!Ie .,.cU1c CI'O" Netio. i.e requ1m.

Dincln .. Wlow IIydrolraph 1JILo two aquate outnow ~droarapu. Two,rocecIu.. an ..-Uable rita tJa1a .,.nU_:

OUput '1 will coetaiJa t.bac portin of u.e iaflow taydl'Olraph below aDd equal
to tM cl1aQar.. liftS! ill the Dar.. Field II. Outpllt 12 will cODtaill t.bat
perUoa of cMlall.., Irfdrolnpll aOoft ttle li.,n diadlar.. 1JI Data Field '1.
hta rield 10. 1 - I!az~ diacharle 111 d. for Outpllt II IIydrorrapJl.
D.ta Field 10. 2. - Dniule area aplit ill c1eciaal {rectiOD to reu1Jl vita
Oaqnat II ~clnllnpA. If left blaa&, all draiaase aRa pea vith Output
12 ~npA.
Data Field 10. 3 - XSEC'nf ID aaa.dac.d vith Output '2 bydrocrapll.
(Iou - ID ...t " pronUd ill deciaal fom, i.e., 102.)

na. Wlow I17drosrapll _y be c11Yided proportioaally UiDS two elentioa ".
4UcAarte ntiq tabl... nne tablea aat be proviUd lry tJae IIHr aa c:roaa
MCU....

II) of ntiq uble aaaoc1aWd vitJa OuqMIt 11 bydrocrap!l.
11.u or Zan.
s- .. P'r'ocHDre '1.
s.. .a Proceda&n II ad • l'.tlll, tAble ...t be Ii ftSI for the mcnr.

If • parti~r ophoa La .ated, put • -1" iA the appropriate col~.

lIAr - Will ,riDt Peak diacllar,e, Pe.k Ttae &Ad P.ak EleY. (11 ratial table ia
..,ailable). Will aupply lip to the tela lal'leat peat. of .uti-pe.ked hydro-

anPJaa·
I!D - Will ,riat IIJdroanpla 4UclLaraea ill tabl&lu lom.

EIZV - Will ,r1.IIt laydroll'apla elnat10aa i.D tabular fora.

VOL - Will priat tile .,olu.e aiDua CODataat baseflow UDder the bydrolrapll ia
Iadl.. , cfa-hn. ad ac-ft aad tIl~ CUl're1lt coaauat baaeflow ill c!s.

lILE • Will ,eaerate • file of the diacbarle bydroll'apb coard1Aates ia
..dWae readable READKD fOIMt..

mt - leq1aeata t!le I'nulta of the OW-ntioA be inserud 1a "-1'1
Tabln 1 ud 3 at. the ncI of tile job. ECON output 8Uat .ppear ill
S-ry ta"le 1 but don oat 1La". to " .elected hen.

JECOID idaUficatiOll. My claarlcten iacl'Ad1DI blaDb.

(

•

'C,
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8C3 - ENG. - 211A DAAFT
REV. Hay 1982

TR - 20
STANDARD CONTROL FOR WATERSHED

U.S. DEPARTMENT Of AG~TURf
SOIL CONSERVAT!ON SERVICE

CONTINUATION SHEET
SHEET

• • I • I I I I I • I
• i •••• I I I I I • • •

OPERATION :)(SEC;sr~ HVn NO, : DATA FiElD NO, I : DATA FIELD NO.2: DATA FiElD NO. 3 ~ OUTPUT OProNS !RECORD 10.

:.1--1-:1-[,'__
.0: ••

§g , ,

::
'.: I

, , ,
, . ,

~tl
. ,

{ :.~ :~; -:. ':: J, "

-:0:· . .
: : .: .,
~:' ~ .=.

: ,,.,.
" .. , : ..., ,

: .
'.

'.. '.
"" . . . :

, , . ,
0° ".

"0 ", .
, '.

"
, .

: • • • I
" , " '. '" , ,

, .
, . : :0

.0 0,

'. .. ".''tr :. '.
0:". , 1 I I , I I· , . '.

, , .· , . ., .:: :. ':
.: :. :':

': :. :

HBf.; 7.' : ':' :,:. -L.LL .....
, - '. :' : 0-

• I I.....L 1.J.. J.,

:I--fl t I I I
'., 'J ,I I I r

I I I I .. '

':l-.f:1 I I I I

~ttl ' =t= I =tl

':',H:1 I I I I

i'EF -' I B
'n:"

"

J I I ,+-1"

n:

~~,'H','

I"I',..,H':

tjj?tL
1'" ' ",H:

•Ilt" IMlif, , I IMPORTANT: Data Fields No I 2, and 3 require decimal point.. :, H E V F S •...... II...... ,

,,:~"
,,~

':H:,I • • • " ,"

J-fl' • · , , I

,:H:..- ,

'Jj',....
, .
:: ;j....L"

,J-

'~": ~i ~:
, • ';:,>- .:';....L. :\

·',l-l ~ ::: ~- :;" .• _L I \~ ,:,:,
: ' • , LL),. :::~~: :~ll:l-rl-' I I

"1 (.L-LL.L.1- ~:~ ~:: -\, .X-:~, ;; --'-- ----- ---- ._-,- ...
:' )-,-I.LJ.J- ':' :::....LL ,:,' ':: :~: .•:,-- f'"

j I, '.".L'.~_~'J .. L.,.HHE _. E I _

·w': :'}-I-

:,tf:,~- --. '

:' :,. I

::,:H:::~~l:<H:)..~-IJ-(
• . . . t,: ...]., I , Ll-L

88
v
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Data CocIefOt!r.U.

'.-an' 1

'1II9Ia 2

, AIIIIrII •

, IlftlOlV S

,Dnut ,

Procectan '1

Col. 49-60

Col. 13-1$
Col. %,5-36
Col. 37-41
Col. 49-60

Olatpu~ OpUou

Col. 61

Col. 63 

Col. 65

Col. 67

Col. it

Col. 71

Col. 73-10

...1.,. a caDOff ~anpb ..iq eM "ta f~ Data riel.. '1, 2, ... J.

"dam. Men.. i.Ddie:aUM r'CMIUDI of a IrJdnlrapb. lata ri.1d 'I 1a CM
atarU.. ow.-UOft for nuial to bolia. If Data r.1.14 '1 10 loft )laM.
CM ~t1.. ,,111 boatD at cJ.o Ural -UT 1a tbo I1I:UCt table.

hdom. An-In rua netiDl ..tal tbo nada l"ltIl ~ta Field '1) .....
epU..u,. t.Iae eM a:rea c.effidnt. a. ~Data riold '2) .... tJlo .lIpl•••t •
• , (Dac.a riold '3) ia t.Iae equaUOQ Q • aA. If Data riela 12 aad 3 an
DOt uecI, a ISECTK table lor tJIo lpeciUe: noal aoe:U. 11 ~nd.

..... a ~~.,. f~ ODe nor... loe.U. to uotller non.. loeatioa.

DiYi...... iAllow bydrolnpb iAto two lepanto ..tG.., bydrolr.plla. 1'W
,rococIaI"Dl an a".il.bla "itA Wa .,.r.U.:

Olatpat '1 will cHtaiD toUt portioa of tile iall.., bydrolrapll bolow aad ..-1
to tJIe lUlcaule li"n ill tJIe Data Field,1. Output.,2 rill CHuiA tJlat
..rUM af tJle iafl_ bydroll'.pta abo_ tJIe .iYn dbdlarp 1a Dau 'aU '1

Dau Fiold 10. 1 - llazta. dbaarp ia ctl for Olatpat 'I Il7Vop-apll.
Data Fiolel 10. 2 • Dni.Galo ana .plit iD clee:1aal fr.e:Uoa to nt.aia witA
OlItpat '1 ~roan". If lett blaak••11 miu...na aoa with 0latpGt
~ IrJdrolrapa.
Data riold 110. 3 - DECnf m .IIOCiated wi tA Outpat 12 1rJUoInph.
(Iota - II) -.at bo pl"DYiclo4 1D cIoc1a&l 10m. i.o., 102.)

nao WI_ bydro.npb ..y bo eliYid~ proportioaaUy uiq t_ el"atioa WI.
cI1ldLarlO nt.iD1 t.alllo.. na.ae t.ablo. -at M pnwidod by tJIe ....1' U enl
MCUou.

m of ntiD. tablo a..oeiated ritA Output '1 ~Irapb.

Ilaak or IUD.

s... .1 ProcecIan '1.
s... a. ,ncecb&n '1 aad a ntiq t.ablo ...t M at".. for tile ~CD.

If a parUca!u opUoa 10 ...ted. pot a -1" iD tJlo a,,",nate col_.

PIAl - Will priDt Peak dilcaarlo, Poak Ti8e &ad 'oak !lew. (if ratiDl table i.
..aUable). Will npply up to tJIe tn luplt. peaka of .uti-poaked IIyclro
arapila.

lID - Will 'l'iDt 1l7Vop'.,1a ti.cUl"I.1 iD t.Uu1ar fom.

IU:V - Will prUt !ayUo11'.pb olewatiou ia taIMalar 10m.

90t - Will priDt tJlo ".1_ .un&a coaabllt baun_ uacler tAo bydrolr." 18
aetae., d.-lira. aDd ac-ft aad the C1&rrnc. coo.taat ba.ofl_ ill d •.

rItE - Will ,eDerate a file of c.be eli.chart- bydrolrapb coordiaates iD
_claiu readable IEADJID foe-c..

SUM - ~ue.t.. tJIe result. of the oprratioD be ia.orteel iD S~ry

rabl•• 1 aDd 3 at tlao ad of tJIe job. lCON output -.at ....ar Lea
S~r'Y rable 1 kt doe. DOt bawe to be ••lected bon.

(

.,

\.:.
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SCS· ENG. - 274 DRAFT
REV. May 1982

•
TR - 20

EXECUTIVE CONTROL FOR WATERSHED

"
U, S DEPARTMENT Of' AGRICULTURE

SOIL CONSERVATION SERVICE

DATA

CODE
OPERATION DATA FIELD :# I DATA fiELD :# 2 DATA FIELD :# 3

RECORD

IDENT.

v
~
'f:;:

I I I I I I ,
I I I I I I I , I I

(

~~: 1 ' L liS T:~)7Dv::p~y:~<,:;~~;./.~,;~;~'t}''~~:~:;:·~:~':t:~~:~f;"i·d~'~"~~.~~·}:i::::jf:,~i~:i:·~~2h~t'~,~~~~~·;():'!.~:E~lU?){t:.'·().:',
" 1 BA S f L.~, 5 .. ":"::::':"":'..,:,~,:::::::.,:<, ..::,.::::.':.:;.. :' 'r ~lU"( IN IIlcHfS I ,PfU '"U MO,!UIS i , ',~~~lll,f~i HOm.,t':·::}':';"::::i.:;~;'-;:";:·:'i':,·,:·:·)

II) ~. 1 'IJ NCR EM' 6 [::I':::::::';:':)}:)':<:-:;»>';';-/':/;:/:I "AlII TlII( I~C:"("flf' HilS. r>j,i~ l~:~;~;i~;.·i.~;~q.;~i~, ~;;iiiil~~'~'ii·i~~"'~!~~::~'~'~~?,~~'f~~·,~;~~:i~~·,:~it~·:·::~

W"-a: I I 1 1 RAINf'lLlDEPTH IRAINfAllDURAT1ONI~1 I~ II I EXAMPLESit. 0 W 1 I 1 STARTING TIME 1 ~ .1 0 11 d
2 Z ... I 1 INCHES I HOURS II-~I 2 10: ~ I z I DO NOl

o Z I fROM THRU HOURS <I ~ I I
~ 0 W I I Sel deplh ond durotion to 10 lor ocluol ,olnloll) Ii I 1ci I ENTER
w I I 10: 1 I '" I

]: 1::; C MPUT ~.:,1;
...............: ".' _ ; ••.. M····· ." ..' " ' , '.: : :~ ; ':..-

NDCMP > 1·:.:<'(:;:,:::;:'::':::::':.::.:.:Tiiil,;co'd·i.',iqu,;,it'cil Ind 01 ° .Ol.~h.d. if",ow1ollowo It,itl,~I. C;(;HAI~UT. .'~~o,~ •. "::.;;::,,:.\:',::,.<;:,::':.:::::.:(:: ';
t-L-..L.I-L-.L-f' '.. :' .. ':.' ...., ''':' •. , ;, .': . .'::':'. :'.: ...::: .... ': ...... ,..:., ..:.:.' .. :" '.' :",.", :,:...... , .::'.',:'. ',::'.. : .':. :.~' .. :': .. : .. ;.: ... '::.::.. :.... :.:.:.:::'.

: lRi9l11ju.lil,tblstfi.ld.1 I IMPORTANT: Data fi,lds No.I.2,and 3reQuir, decimal points. I I : : I

I " m~.'~Z:~:: I I Ll:8;\ :.~:< :;
:~ n· ,):;; .~.

.

.':-' I ::-

,;- '
I :: r-

:,:_' I
,.

, f- '

:1- I
l-

I
f':

I- ,-

';'1- :
I I I :-, ILI-L

;

'- I .'. r- . -!.

:-: I _l.l_~ ..

I I I. I:
IL .1 I I

J J J J ,:;.1-

;'.J I

..Lt...J..

I , I ' ,I

..L

..J....1

I I I I

I I I I

r.~
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Data Code(Op!nUoa

, t1IT

Col. 25-36

Col. 37-41

Col. 4t-60

7 lJICRDS 6

Col. 2!-36

7 CDIa'Ur 7

Col. 13-17

Col. 19-22

Col. 25-36

Col. 37-40

Col. 49-60

Talnalar tlau alld Studud Coauol (5. C.) iaat'nu:Uou 18 dfe« at' tJM u
an priata4•

....now -is a44ed to all iIlflow ~....n".
Data Field II - 1aaert cae laaaenow c:rs to be put. of t.Jw illnow Iaydn.rapa
1D tJaa lleat au .....qgat. r ..~ I'RUap util ca.1l," Ity UOUler 7 IAIn.o
5 neon.

Dau field It - The _1_ 1D 1.ca.a ill triaral'llu !rrdn.rapla fom ~t 18
addecl to .ach raaoff b,dro.rapb -=-put.ed. For thia ,rocHiue, Data Field '2
col-. 37-41 ... Data field '3, col-. 49-60 _t be ....s.

Data Fielel 12 - tt- a Iaoun Wt t.Jw t.riu.plu kydl'Olrapta ,.aka. (Xou:
If a field La left blaAk or aero, CODataDt Iaa.eflow ,~. i. uaed).

Data Fidd '3 - tt- ill boun that t.Jw tr1&1ll'llar bycln.ra~ Mae utelalla.
(»Gu: CAuot -.end 29. ada ~ iac~U.)

Seta the t~ aU"al betWeli el_u of tile laydrolnpta to be uaecl fill'
....eqllallt CG8IputatiollS. nus record _t be z.ad before _, CXIU'VT ncoi'd.

Data field '1 18 ~ iacr-.at ill boIIn. A dKiaal ia~.

Specifies the beliDaiDl aDd aelill. S.C. iut~ioas to be Gentad.
0- .... Ulr'oueta t.Jw vatenhed (S.C. lin) requires OM 01' _1'. c:aKPUr
leeortla.

Specifies tho be.iADiAI locatioll; thi....t correspODd t.o • cro••-••ct.ioll
01' atnactan m-Der Wt .ppears ill tbe ISICTI(STKUC col_ of All S.C.
!a.UUCtioa.

Specifies ~e ndiAl locat.iOll. Tb.e seq_c. or iutnactioo Ii- by tJaa S.C.
is coDtill1led aIltil the cros.-.ectioa or .t~ specified UDder tbru has
NeD reacbed .... CG8Ipleted.

Dau Fi.eld '1 is the belimUa.& t1M ill Ilotan of eac.la kydnlrapla "'loped
aIlder w.. CCIfPUT. A deciaa 1 i. required.

Data Fidd 12 is th. rain drpth to be uaed. If a IIIlit depth (d~ioDle.. )
RAIHFI. table is IIsed. eDter the total raill "th ill iac.laes. If sa act.».al
atom 1. lISed, BUr a 1.0. A cleciaal i. requimd.

Data Field 13 1a the duratioll of the raiD table to be ased. If a aDit tiae
(cli8naiOllleSl) IAIJIFL uble i. uaed. enler the totd eluraUOIl ill Ilrs. If a
U .. i&c~t ia Iloura is uaed iJa the IAIIFt table, _tel' • 1.0. A daciaal
u nqaind.

c

Data Fidd ,. COIltailla addiUoaal data, a. foll...:

Col. '1
Col. 63

Col. 66-67

Col. 70-71

IIDCIIP 1

UDJOI 2

!be IAIJIFt Uble to be ased (1-t).

the AIIt.ecedut PIoiature Collditioo to be ased C1 " 2, or 3).

Tbe alt.erDAte ftuabe~ (1-99) a••ociated vi~ ~ia COftPUT. Usually reflecta
chaRI" iJa ~ IIueralled.

The stom au.ber (1-10) t.o be •••ociated IIi~ tai. COKPDT.

IIote: Tbe laat t.wo data i U.a an lISed to order tae ._ry table _tput
data and tor "Deratln~ the peak discharle file iD ..cAl.. readable
fo~ for uae ill Lb. ECON2 or URll cDOpIiLer 'ro.r....

.....u the pn.r_ to the bel1_iDI of u.. s.c .. U.t. this rocorel _.t ..

..ed a"yU8e it ia de.ired to 'tarL aDother p••a tbr_.11 the ",aunlaecl.

r.nliute. routinl c~uUtioll'. Call••• S_ry Table 2 t.o be ,dDt.ed nd
S-ry T.bl•• n aAd 'J if aclected. Job 1& tenliDated 1UI1e.. PIAU
iDfora.tioD (ollowa.

•
•.

.\:.
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MODIFY STAHDARD CONTROL

Hodify Standard Control is used to insert new instruction, alter
esistiDI instructions, or delete instructions in the S~ndard CoDt~oj

(s.c.) list. the .cdificatioDa of the S.C. are done in sequential
order startiDg at the top of the list with the first S.C. iDstruction
to be 8Odified. After a S.C. instruction is passed, it aay not be
80dified UDtil the S.C. is recycled by a 7 LIST, or 7 COMPUT 7
Executive Control record.

Data Code/Operation

7 INSERT 2

Col. 13-15
or

Col. 16-17

7 ALTER 3

7 DEl.ETE 4

Will insert the S.C. instructions that follow
into the S.C. list.

The XSECTN/STRUCT identification where the new
S.C. instructions are to be inserted..The
location in the S.C. list is ta.ediately following
the end of the first series or string of S.C.
instructions for XSECTN/STRUCT named. The new S. C.
records are filled out in the same format as
described on the S.C. data form.

Will substitute the following S.C. records for the
S.C instructions that match column 1-18 of eAch new
S.C record. The S.C. records are filled out in the
same format as described on the S.C. data form.

Will delete the S.C. instructions that aatch
coluan 1-18 of the records that follow.

•

• c.
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TECHNICAL l!LEASE 20
COMPUTER PI.OGUK FOB. PROJECT FORMULATION

HYDROLOGY

APPENDIX G
THE MODIFIED ATT-lCIN lOUTING MODEL

INTIODUCTION

This appendix presents the math model to be used for channel flood

·routing.· The model, a Modified Att-Kin (attenuation-~ematic)

procedure~, replaces the convex procedure which is in the previous

Technical lelease 20. The TR-20 computer program was developed in 1964

and incorporated ..nual flood routing procedures, but current technology

and changing requirements for the uae of TR-20 called for improved yet

uncomplicated procedures. The Modified Att-Kin procedure fills this need.

The Modified Att-Kin procedure for valley flood routing is based on the

Att-Kin procedure described in TR-6o!!. The TR-66 Att-Kin procedure

was modified to conform to the structure of the existing TR-20 computer

program. The Modified Att-Kin procedure •• 4

, ia an interim procedure to be uaed until more complete

routing models are included.

The Modified Att-Kin procedure does not alter the basic form of the

original convex routing equation. It provides a better physical basis for

determining the routing coefficient while using a numerical technique that

satisfies the intended math model. The physical basis of the Modified

Att-Kin procedure ia twofold: (1) it satisfies the time to peak of the

hydrograph throughout the valley; and (2) it satisfies the conservation of

mass at the time to peak. To accomplish these items, the Modified Att-Kin

method combines the best features of both the storage and the kinematic

math models.

DESCRIPTION OF MATH MODELS

Before describing the Att-Kin procedure a brief description of the

physical behavior of natural floodwaves is necessary.

/
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Linaley, !ohler and Paulhus-- describe two general classes of natural

floodwaves. The first includes waves in which forces of ao..ntum and

acceleration control. These waves are fast rising, and occur frequently

in .treamB of .teep gradient. The .econd cla.s includes floodwaves in

which friction is the predominant force. Slow rising floodwave. on

.tr.... of mild gradients are examples of this class.

The movement of a floodwave down a stream system may be described in terms

of translation and reservoir effects. These represent characteristics of

the two seneral classes of natural flood waves. Translation involves

maintaining the same hydrograph shape as the flood wave moves down

stream. The reservoir effect involves use of valley storage to reduce the

peak flow and change the shape of the hydrograph.

The ~t-lin procedure is based on storage and kinematic models to reflect

the reservoir and translation effects on natural flood waves, respec

tively.

The Ito rage math model is physically related to reservoir routing

applications. The mathematical 'behavior produces inatantaneous

translation with maximum attenuation for the .torage involved. Closed

form .olutions can be developed for analytic inflow hydrographs with

linear storage-discharge relationships. Simple numeric techniques can be

, constructed and easily .olved that satisfy the math model without any

stability problems. However. eare must be taken not to needlessly

subdivide the reach. because the numeric results then approach a kinematic

rather than Itorage math model solution.

The kinematic math model is physically related to wave propagation

.ituationa. The mathematical behavior produces translation for any

dl.cbarge with absolutely no attenuation. Simple closed-form solutions

can be done for any type of inflow hydrograph and nonlinear storage

dllchargerelacionahip. Numeric models can be constructed and solved that

.atisfy the aath .adel.

~ i I

1•.•

f
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Proper .unsteady flow aodels describing the passage of flood hydrographs

through a reach must at least be a combination of both kinematic for,
translation and atorage tor attenuation. The full dynamic equations

a1multaneously account for both effects, but they are very difficult to

apply to general field situations. However, coefficient procedures wuich

are simpler than unsteady flow models, can be used for most field'

applications if (1) a math model is chosen that describes the important
._---

physical processes, (2) the routing coefficients are determined for each

application to reflect the actual site-specific physical relationships,

and (3) a numeric technique is constructed that satisfies the chosen math

lIlodel.

Att-Kin Procedure

A thorough discussion of the Att-Kin procedure is presented in TR-66.

This brief discussion is included as an introduction to the procedure.

For each channel (valley) reach, the Att-Kin procedure routes an inflow
-Mehydrograph through ~ reach using a storage math model. The procedure then

positions the peak in time and distorts the storage routed hydrograph

using a kinematic model. These routings cannot be done simultaneoualy but

must be done as a linear combination of the storage and math kinematic

models. The combined routing is done so the outflow hydrograph satisfies

the conservation of mass equation at the time to peak of the ou:flow

hydrograph. Figure G-l illustrates the two models which make up the Att

Kin procedure. The storage routing provides attenuation but does not

describe translation; the kinematic routing prOVides translation and

distortion but does not attenuate the peak •

Figure G-l. Hydrographs resulting from storage routing and

kinematic translation.

,
~"'"

o
....r INFLOW HVDf;OGRAPH

'" "I \ {STORAGE-ROUTED HYDROGRAPH

/ ............~... ,'-,
I /'" '\" / '"KINEMATIC-TRANSLATED

/ ' "" ',"-. "... HYDROGRAPH

I / A" ""-.
,/./' /" ~-..." ,,, ...

TIME
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The inflow hydrograph is atorage routed U8ing the Itorage indication

..thod'to 80lye the intesral form of the'conlervation of ..lsi equation

uI1nS a a1nsle-valued valley Itorase-dilcnarge relationa~1p. The

equationa which reflect attenuation are:

c

Q (t) - k [5 (t)]m

Eq. G-1

Eq. G-2

where: tl - time at the beginning of the interval

t2 - tillle at the end of the interval

QI - the average inflow over the time interval t2 - t1

Qo -the average outflow over the ti-. interval t2 - tl
S(t) - valley Itorage in the reach at time t

Q(t) - outflow at the downstream end of the reach at tillle t

k and m - coefficient and exponent for the lingle valued Itorage 

dilcharge relationahip

The Itorage routed hydrograph 1s then tranelated and distorted by

kinematic routing. ' linematic routing lolves the differential form of the

conee~'ation of ..Sl equation uaing a 11ngle-valued flow area-discharge

relationahip. The equationa uaed to effect, translation are:

, ;. '.~.

:~·_.i··· ..·__
.". ~'.,

where:

3Q + 3A _ 0
'IT 'IT

Q • discharge, cfs

X - distance, ft

A - area, ft 2

t - time, sec

Q _ %Am

Eq. G-3

Eq. G-4 •

where: Q • discharge at any distance and time

A - Area at any distance and tillle

x and m - coefficient and exponent for the lingle valued flow

area-discharge relationship

. l
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These two routing equations (Equa -ons G-l and G-3) require two separate

.ingle-valued discharge relationships. The two single-valued functions

can be related by

where:

S • LA

S • valley storage

L • valley length

A • valley cross-Iection area

Eq. G-5

An inherent assumption made in equation (G-5) is that a const~nt or

representative cross section shape for the length of the re~ch exists.

The flow area-discharge relationship can be determined from tre valley

storage-dilcharge relationship by

Eq. G-6

e·
Some, but not all, of the valley storage results in attenuation of the

peak. Part of the storage is used for translation; that is, when the

attenuated hydrograph is kinematic routed, some of the vall~y storage is

filled. Therefore, the storage volume used in the storage-routing

portion of the Att-Kin procedure is related to the valley storage~

discharge relationship by a constant of proportionality, as follows:

Q • k [C S ]m
po 2 po

V
C • _8_

2 S
po

Eq. G-7

Eq. G-8

•\..>

where: C2 • constant of proportionality

Spo • maximum valley storage in the reach during passage of and

assumed coincident with the outflow peak of the ki1ematic

translated hydrograph.

Qpo • peak of the outflow hydrograph

Va • net storage used in computing the outflow peak by the

storage routing math model •
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V. can be determined from the relationship:

V. • Vo - (V t + Vd) Eq. C-9

r
Each t.rm in equation G-9 is described below and illus~rate_!L.on.F1~re

G-2.

Vo • the maximum valley storage; difference between the accumulated inflow

volume and the accumulated outflow vol~ at the time to peak of the

outflow hydrograph.

Eq. G-10

where: Q(t,o) • discharge at time t at upstream end of reach

Q(t,L) • discharge at time t at downstream end of reach.

t po • time to peak discharge of the kinematic translated

hydrograph.

The volume Vt is the additional 1nflow that occurs between the t1mes of

the storage and kinemat1c-routed peaks and 1s defined as ;.~.

,..-.:. ': ..,
.;. ,~.:.

t
V • f po Q(t,o)dt

t t pa

where t ps • time to peak of the storage routed hydrograph.

The distortion volume is defined as

Eq. G-ll

L L(c - C) dQ
o

Eq. G-12

where: L • reach length, ft

Qo • peak outflow discharge, cfa

C • m(Q/A), ft/sec.

Co • m (Qo/Ao) ft/sec

m • exponent of flow area-discharge relationship.

Ao • flow area associated with Qo

-; ,. t:"

. "
.'
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The distortion volume (Vd) is a result of steepening the rising limb of

the storage routed hydrograph. Offsetting the entire hydrograph by the

kinematic travel time of the peak would not be correct. Each discharge

travels at a different celerity resulting in a dfstortion of the rising

limb of the hydrograph. This distortion is the difference between the

travel times of the instantaneous di~charges (L!C) and peak discharge

(L/Co)' Integrating these differences over the rising limb of the---

hydrograph gives Vd • (This is illustrated by placing the kinematic-routed

hydrograph so that its peak is coincident with the storage-routed

hydrograph). The volume Vt is the additional inflow that occurs between

the times of the storage and kinematic-routed peaks. The storage volume

(V.) 1s that part of the valley storage which causes attenuation.

The solution of the Att-Kin pro~edure is iterative and involves selecting

a value of C2 (defined by equation G-8). The inflow hydrograph is then

storage-routed.

Vd is computed from equation G-12 and the hydrograph is translated through

the kinematic routing. Vs is computed from equation G-~ and compared with

Vs resulting from the storage routing. If the two values are not equal

then a new value of C2 is assumed and the process repeated until they are

equal. At this point Vo equals Spo' This iterative procedure insures a

balance of the conservation of mass at the time of the peak outflow.

Modified Att-Kin Procedure

The Modified Att-Kin procedure replaces the Convex procedure but uses a

similar derivation with three exceptions. (1) An arithmetic average of

flow at consecutive time intervals is assumed for the outflow, (2) the

determination of the routing coefficient, CR, is related to the site

specific physical processes, and (3) the numeric model is constructed to

satisfy the math model.

The structure of the TR-20 computer program dictates a routing equatLon of

the form

Eq. G-13
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Figure G-2. Volumes Ilsed' in the Au-Kin routing procedure.
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where: °1 • the outflow at time

°2 • the outflow at time 2

11 • the inflow at time 1

CR • coefficient for routing

The equation for conservation of mass can be written as

I - ° • ~s
~t

Eq. G-14

and solved by assuming II is the average inflow over the time interval ~t

02 + 01
and ( 2 ) is the average outflow over th~ same time interval. Making

this assumption results in a simpler routing equation involVing II' 01 and

02 rather than II' 12' 01' and 02. If 6t is chosen such that there is not

a large difference between consecutive .discharges this is a reasonable

assumption. This gives

~s.-6t Eq. G-15

Let S • Ke, where K approximates the slope of storage-outflow curve at the

peak outflow discharge. The best straight line estimate of the slope is
h

the ~ord between the base flow (Sb and Qb) and the peak outflow (55 and

Qpo ) point (Figure G-3).

w
~

c:::
a::
o
I
tn Sb I--_~

DISCHARGE

Figure G-3. Storage-outflow slope used in the Modified

~ Att-Kin routing

~;i
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Equation G-1S becomes

Ezpresling equation 16 in the form of equation 13 (.ee

for the Modified Att-Kin Routings eqs. G-20 thru G-22)

for Ca.

Eq. G-16
f

Theory' Development J
yields an equation

!.

Eq. G-17

K is computed from the storage and outflow (Figure G-3) uaing the equation

Eq. G-18

Since the actual outflow peak and associated storage is not known it must

be estimated before the routing. The equations and their derivation are

shown in Theory Development equations G-23 to G-28.

The value of K computed in Equation G-18 is used 1n equation G-17 to solve

for~. CR is not allowed to exceed 1. The routing is done using

equation G-13. The time difference between the inflow peak and the

outflow peak il Atps • The value of Atps is • multiple of the main time

increment used in the reach routing. The m1ni~ value of Atps is the

..in time increment. The resulting hydrograph is then positioned 1n time

so the difference between the time to peak of inflow and outflow 1s

"- ~, .. :

At
P

Eq. G-19

where: Spi • valley storage associated with the inflow peak. ft 3

Spa • maximum valley storage in the reach during the passage of

and assumed coincident with the outflow peak. ft 3

Qpi - peak of the inflow hydrograph including baseflow, cfs

Qpo • peak of the outflow hydrograph including baseflow

Atp • elasped time between the inflow and outflow peaks. hrs , C

/
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The equation for 6tp is developed from the kinematic travel time assuming

that peak discharge varies linearly with time during its movement through

the reach.

The time to the peak of the kinematic routed hydrograph (6tp ) is \.sed to

position the outflow hydrograph if 6tp > 6tps o
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THEORY DEVELOPMENT FOR THE MODIFIED AIL-KIN ROUTING

The development of the Modified Att-Kin routing method involves the def1

n1t1on of Ca, the routing coefficient used in the routing equation G-13.

The equation for the storage routing is repeated for the following

-derivation of the routing equation.

0-0
• K( 2 1

11 t ) Eq. G-16

where: 11 • average inflow discharge, cis

°2 • outflow discharge at time 2, cfs

°1 • outflow discharge at time 1, cfs

K • approximate slope of the storage discharge curve at

the peak outflow.

Multiply equation G-16 by Ute

Add 2K0 1 and I1t 02 to both lides of equation G-20.

or

Divide both sides of equation C-21 by 2K + I1t and .olve for OZ'

Eq. G-ZO

Eq. G-21

~- .... ' .

Subatitute I1t - 2l1t for - 6t,

211 t I + ( 2K + 6 t - 2 6 t ) 0
°2 • ( zt + lit) 1 2K + 6 t 1

2l1t Ut
O2 • ( if + 6t ) 11 + (1 - 2f + 6t ) °1

~ 7/

Eq. C-22

•
..



Substituting CR for
Ut

2K + !J.t
, equation G-22 becomes'

G-13

Before CR can be computed, K is needed. The equations which are used in

the TR-20 program to compute K are derived below.

The single valued storage - discharge relationship is calculated from the

flow area-discharge relationship and the reach length appearing in

equation G-6.

The next step is to compute the length factor, k*. The equation defining

k* 1s:

•

Qr
k* • ----

k V m
I

where: QI· peak of runoff hydrograph, cfs

VI • volume of runoff hydrograph, ft 3

k, m • coefficients of storage-discharge relationship.

Eq. G-23

The value of k* appears in output Summary Table 2 under the heading,

LENGTH FACTOR (K*).

The denominator of equation G-23 represents the discharge at which all the

inflow volume is stored in the reach. This discharge is inversely relat~d

to the reach length. For short reach lengths, this discharge could be

extremely large and for long reach lengths, this discharge could be

comparable to the peak of the runoff hydrograph, Qr' Therefore, k* is

directly related to reach length.

~~ t'u'" rlit
~As the reach length increases, k* increases.

An estimate of the peak outflow is needed in order to compute K, the slope.
of the storage-discharge curve. This estimated peak, denoted QO)is equal

to

17~
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or if baseflow is present.

&0. k (VI + Sb)M

where: Sb· volume of baseflow stored in the reach. ft 3•..
Qoi8 Dot allowed to be greater than the peak of the inflow hydrograph •

..
The .torage for this discharge~Qo,is estimated from the following

·equation.

Eq. G-24

The Vs (as ~llustrated 1n Figure G-2) is calculated from Eq. G-9.

Eq. G-25

..•
J.

~ ;::/:..;-

Eq. G-26V • V [1-': + .: (~~ - Sd 0 m m ~ b
o

Qb • baseflow discharge, cfs.

These volumes are defined in equations G-10, G-11. and·G-12 of this

appendix. ~le equation for Vd (equation G-12) can be integrated to

obtain.

where:

Vt is not" used in this procedure. because it cannot be calculated without

integrating part of the inflow hydrograph. To compensate for not using

Vt , a curve fit was used to modif3 Vd so that a close approximation to the
/\ Q Ih
Qo - b

data was achieved. Vd (Q _ Q) was substituted for Vt + Vd in
I b

equation G-25.

Simplifying and combining equations G-18, G-25, and G-26 and making the

substitution for Vt + Vd yields the folloWing equation.

I

{k*(Q +Q )/Q }~
1\ 0 b I {{( l-l~ IQ )
Q /Q 0 I

o I

•

• l
Eq. G-27

)

:<73
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All variables on the right side of equation G-27 are known so K may be

computed. This value of K appears in the output Summary Table 2 under the

heading S/Q @ PEAK (K).

Using this. value of K.. Ca is computed from the equation G-17

Ut (3600)
CR • """"r.:2K~+-O~t~("lr'36~O~O:T)-

where Ot is the main time increment in hours. This value of CR is output

Summary Table 2 as ATT-KIN COEFF (C). A discussion of the relationship of

CR, ot, K. and L can Oe found 1n Reach Length Guidelines of Appendix H.

The inflow hydrograph is then routed according to equation G-13.

The difference in peak times for the inflow and outflow hydrographs is

then computed. This time represents the travel time of the peak discharge

through the reach based on the storage routing. This time is denoted 0tps

and appears in Summary Table 2 under the heading, PEAK TRAVEL TlME

STORAGE. The kinematic routing is then accomplished by computing the

kinematic travel time, Otp ' which appears in Summary Table 2 as Peak

Travel Time, Kinematic. Equation G-19 is derived to a different form in

the TR-20 program.

Substituting

Qp1 • Qr + Qb

Qr + Qb
11m

Spi • ( k)
Q 11m

Spo • (~)
k

into Equation G-19 y1.elds Equation G-28.

Qr + Qb
11m

..;

( ) -1
S QpoOt po

* *
1 Eq. G-28--- 3600p Qpo Q

1
+ Q

b( Qpo
) - 1

•L,
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where: QI - peak of inflow hydrograph due to direct runoff. efs

Qb • baseflow, cfs

k,m • coefficient and exponent of valley storage-discharge

relationship.

l

Other variables are as defined on page C-IO.

If 4tp is greater than 4tps then the outflow is positioned such that the

peak of the outflow hydrograph occurs 4tp hours after the peak of the

inflow hydrograph. !f 4tp is less than 4tps then the positioning of the

outflow hydrograph re~ins unchanged.

If x and m coefficients are entered as input data and the m value is

within the program limits (1.0 to 2.0) see Appendix H pages H-2 and H-3,

(\In~~tk~' EM.s peiA' £ill !iole stu ... t 11'1) is completed for the reach. If
I-
m is outside the program limits, an iteration technique is used to route

the hydrograph through the reach such that the area corresponding to the

outflow peak discharge falls within 5% of the area as computed from the

discharge-flow area equation (defined by the input x and m). In these

iterations if the input m is greater than 2.0 then the m used in the

routing is 2.0 and if the input m is less than 1.0 then m used in the

reach routing is 1.0. The iteration technique makes a correction to x at

the end of each routing trial to put the next trial closer to the final

result. Figure G-4 illustrates how the program handles the routing with

an input m less than 1.0. The final routing has m • 1.0 and the outflow

falling on (or within the program tolerance of) the discharge-area curve

as defined by the input x and m. This insures that the peak outflow is

the peak corresponding to the maximum valley storage or Qpo • k (Spo)m

where variables are defined 1n Equation C-7.

The ITERATION number appearing in output Summary Table 2 15 the number of

routing trials required to reach the final result. If a rating table is

entered as cross section data, a similar iteration technique is used with

the added requirement that the m used in the final routing trial must be

within 0.02 of the m at the peak outflow discharge. At the end of

•

r C.
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each routing trial. corrections to -the values of m and x are made to put

the next routing trial clos~r tu th~ flnal result. A ouximum of lU

iterations is Net in the prugram.

Q~I
Cf)
u..
Q

w
<!'
0:
<
:c Q poQ
(J)-• 0

<!'
0
~

LOG AREA SO.FT.

Figure G-4. Illustration of routing iterations in TR-20 pro~ram.
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TECHNICAL RELEASE 20

COMPUTER PROGRAM FOR PROJECT FORMULATION

HYDROLOGY

APPENDIX H

RATING CURVE COEFFICIENTS x AND m and REACH LENGTH GUIDELINES

DEFINITION AND SIGNIFICANCE OF m

e~~"'~"+The eeefitdent m has a physical meaning which can add to the

understanding of the Modified Att-Kin routing procedures.

The discharge-flow area relationship for simple cross sections

(rectangular. triangular. trapezoidal) may be fit by a power curve

function of the form

• Q • xAm

-where variables are as defined in Eq. G-4.

Eq. H-l

According to hydraulic theory. the speed at which a flood wave travels

downstream is called the celerity and is equal to the slope of the

discharge-flow area curve at a given discharge. In equation form

C·.£Q E HZdA q. -

where C is celerity. ft/sec

Differentiating equation H-l with respe~t to area results in

where:

dQ m-l m(xAm)
C - -dA- • xmA • --:'"':"'A-~ • m

C • mV

v • average velocity.
C

m·V

Eq. H-3

Eq. H-4

m is therefore a factor relating average velocity and wave velocity

(celerity). The wave velocity is important to the Modified Att-Kin
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routing method in eoaputation of the Modified ~t-~n routing coefficient

aDd the travel time of the peak d1.eha~ge through the reach. For details

on routina equations see Appendix G.

The value of • uaed in the routing has a.major effect on the calculation

of travel time of the hydrograph through a reach. The larger the value of

a. the ahorter the travel time. Therefore the aelection of • can affect

the timing of peaks in any reach and can affect the way in which tributary

hydrographs add to the peak of the hydrograph on the main stream.

The Ti-20 program has internally set limits on the value of m used in

reach routings. If the m ia too lar,e o~ too emall there 1s a weaknes8 in

both the math and numeric models. A value of • l ••s than 1.0 1s

unrealistic becauae the wave velocity (celerity) is less than the average

flow velocity. Therefore. the • val~e used in any given routing 1s not

allowed to be less than 1.0.

To .et an upper limit tpr the value of m. test routings were made with a

range of m values from 1.0 to 2.8. The attenuation and peak travel times

for each routing w1ere compared with those using an m of 5/3.

This value of m wa. aS8umed to provide the most' accurate routing. III of

5/3 may be obtained from the follOWing derivation.

The familiar Manning's equation for discharge can be rearranged to the

following:

r.

•• M
.~. '':::' >

where:

1/2
Q • ( 1.49 8 ) A5/3

2/3
n p

n - Hanning8 roughness coefficient.

a - hydraulic gradient

p • wetted perimeter, ft.

A • flow area. ft 2• and Q • discharge in cfs.

Eq. H-5

,

• t

\

j
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For crols lect10ns where the hydraulic radius (Alp) can be approximated by

the depth (wide channels), the equation tak.es the form:

Q • xAffJ

where: x •
1.49 s1/2

213
n B

and Ii • 513
}

From the test routings, if m was greater than 2.0, the travel time of the

peak. flow and the amount of attenuation reduced significantly when

compared to the routing where m was 5/3. Unacceptable error was

introduced if m was greater than 2.0. Therefore the upper limit for m 1s

set at 2.0.

The discussion above concerning celerity and Mannings equation dealt with

simple cross section shapes but is also applicable to most cross sections

with one segment such as a natural channel. Discharge-area data for these

types of channels can usually be fit by a power curve adequately (Equation

H-l). When routings are done through complex cross sections (irregularly

shaped, multiple segments, or changes in roughness) ffJ can be difficult to

determine. Discharge-area plots for these types of cross sections

generally exhibit changes in slope and attempting to fit one power curve

to the data can result in significant differences between the power curve

and the actual data.

If the slope of the discharge-area curve (plotted on log-log paper) is

greater than one then the average velocity at the cross section is

increasing with increasing discharge. If the slope should happen to be

less than one, then the average velocity is decreasing with increasing

discharge. The third possibility is that the slope equals one and the

velocity is constant regardless of discharge. For any simple segment of a

multi-segment cross section, the average velocity should increase with

increasing discharge. However, when adding the flow and area for all

segments to get the total flow and total area at a cross section there can

be elevations where the ayerage velocity actually decreases as flow
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~Dcrea.es. The ~.t c~on occurrence of this is at discharges exceeding

channel capacity with shallow depth in the floodplain for which the

velocity in the channel is much larger than the velocity in the

floodplain.

The slope of the discharge-area curve where the average velocity decreases

(whi:h can be significantly lell than one) does not represent the true

celerity or wave propagation speed. For this reason, a procedure to

calculate m at a cross .ection was developed. The procedure is described

in the folloWing .ection of thil appendix.

CALCULATION OF m FROM RATING TABLE DATA

The !R-20 user has the input option of entering a rating table to

represent flow in a reach. Data required include elevation, flow and area

for a minimum of three discharges (two greater than zero) to a maximum of

twenty discharges (nineteen greater than zero). Elevation, flow and area

must all increase from one value to the next in the table. If any value

of flow or area is the lame or decreasing there will be an error message.

When a rating table is entered, m is computed 'at each flow value of the

table. This procedure will reflect changes in slope of the Q and A curve

typically occurring above the bankfull discharge and at large floodplain

discharges.

The equations used to compute mare

,,
'. -.c:/(;

Il • 5(2,3)

Il(I) • Q(3) 5(2,3) + •

for Q .i Q(3)

• •~Q(I)-Q(I-1») 5(I-1, I)
Q( ) for Q(3) <Q< Q(J)

Eq. H-6

•
.

. (

/
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m is extrapolated (log-log) from the last two tabulated points for

discharges larger than the last tabulated value.

where: m(I) • m at flow number I

Q • flow rate CFS

Q( ) • flow rate at subscript point number, Q(l) • 0

5(2,3) • log-log slope of discharge-area curve between points

2 and 3

S(I-l, I) • log-log slope of discharge-area curve between points

1-1 and I.

m calculated this way can be considered a weighted slope.

For example, the m at the fifth tabulated discharge would be calculated

m(5) • Q(3) 5(2,3) + (9(4) - 9(3») 5(3,4) + (9(5) - Q(4») 5(4,5)
Q(5)

When m is desired at a nontabulated point, m is linearly interpolated on a

log-log bas is •

If the log-log slope between each two consecutive points in a rating table

i8 the same then m will be the same for all discharges, in other words,

one power curve will fit the data accurately. When the log-log slope of

the discharge-area curve changes then m will change. How m is used in the

reach routing is described in Appendix G.

DEFINITION AND SIGNIFICANCE OF x

The coefficient x in equation H-l is an important parameter in the

Modified ALt-Kin routing prucedure.

Q • xAm

Holding III constant, the average flow velocity is

Eq. H-l
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v - ~ - xJ;.m _ x{ Alr'l)

x is a proportionality constant relating area and vel(/city. If x 1s

~.fA&11, velocity is small and if x i. large. velocity is large.

If x 1....11, there .ust be -are flow area at the crols lection to

maintain a discharge than if x were larger. Increased flow area

translates to increased Itorage because storage equals length times flow

area.

With respect to flood routing, holding m conltant. the amaller value of x

will result in more attenuation of the peak dischar~e. This is due to

reduced velocity and increaled Itorage in the reach.

GUIDELINES FOR ESTIMATING x AND m

There is a TR-20 option of entering x and fA value for the equation Q • xAm

to represent the Q and A relationship for a reach. These input values may

be derived in se~eral ways. One method would involve plotting Q and A

points on log-log paper and visually fitting a line to the data. The

elope of the line is fA and the intercept at A • 1 is x. A lecond method

would involve fitting Q and A data with a power curve function by some

statistical method (method of averages or least squares). A third method

involves use of guidelines for estimating x and fA given in this section.

This section includes equations and nomographs for estimating x and m

coefficients for trapezoidal and triangular cross sections. These

guidelines based on simplified cross sections require a minimum of

topographic and roughness data. They are to be used in absence of

detailed cross section information for a reach where a routing 1s

de.ired. If detailed information is available. a rating table should be

calculated and the resulting table entered as a cross section table. A

limitation of these guidelines is that they are based on one segment cro.s

.ections (one roughness value). A channel or floodplain cross section may

t

"..

•

. (

)
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be approximated by a triangular or trapezoidal shape. For example, if

peak discharges are expected to be contained in a channel, a triangular or

trapezoidal representation could apply. If the channel carries

insignificant flow with respect to the floodplain, the floodplain may be

given a limple geometry.

Both x and m values from these guidelines will not accurately represent x

and m for complex multi-segment cross sections with varying roughness.

These types of cross sections generally exhibit changes in slope of the

discharge-area curve (plotted on log-log paper).

The assumption of normal flow with constant slope for all discharges was

used in developing these guidelines. This is a reasonable assumption for

small streams with moderate to steep slopes, but is not reasonable for

flat slopes with backwater influences.

The equations for x and m for a trapezoidal cross section are based on the

assumption that discharge-area data plot as a straight line on log-log

paper. The purpose of this section is to calculate x and m such that one

power curve will fit the actual flow and area data for all discharges at

the cross section.

Substituting A • 1 into Manning's equation (H-S) results in

1.49 sl/2
Q • x • '-;"n-~2:::-17"'lll3~

p
Eq. H-7

When the bottom width (B) of the channel is greater than or equal to five

feet the approximation p • B may be made. This results in the equation

n

where:

: . . ~ ' ..; .,'

1/21.49 s
x • ----""'"r.

B2/3

s • slope ft/ft

n • Manning's roughness coefficient

B • Bottom width (ft.)

Eq. H-8
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:Figure B-1 i, a nomograph to .olve Equation B-8 for x with " ft ·and B

liven. l

In equation form, the dope equals

log Q(2) - log Q(l) log [Q(2)]

III - - Q(l)
log A(2) - log A(l) log [A(2)]

mJ

Substituting Q(l) - x and A(l) - 1

Eq. H-9 -.,

m -

Substituting
2/3

Q(2) _~ A(2) (A(2»)
n p

1/2• and

Eq. H-IO

the equation for III simplifies to

m - log
Eq.H-ll

log A(2)

where: D - uximWII depth of channel, ft

B - bottom width, ft

Z - side slope, ttlft

A(2) -BD+ZD2

Figure B-2 is a nOllograph for solution of equation H-II.

x and m for rectangular cross sections may estimated by using aide slope

ratio (Z) of zero.

Example 1

Estimate x and m for the channel with the following characteristics.

'.~

I t
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NOMOG~ INTENDED ~R USE WHERE '~S FT•

FIGURE H-2
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bottom width • 10 feet

side slopes • 5:1

maximum depth • 8 feet

n • .04

bottom slope • 0.5%

Using equation H-8 to estimate ~,

(.005)1/2
.....;..~~:;-- • 0.57

(10)2/3

AREA - BO + Z02 - (10 x 8) + (5 x 82) - 400

Using equation H-l1 to estimate M,

5/3 ( 1 )2/3
m • 10g ( 400 ) -:-1-+-Z2T(88')>'7';:;1=+:::;5:;2 J

10
log 400

m • 1.42

The discharge-area equation is

Q • 0.57 A1.42

The x and m can be entered into TR-20 if the tr~pezoida1 cross sec:ion ~5

representative of the reach.

For a triangular cross section, Manning's equation may be ~ut in the forn

Q • xAM through the following derivation.

Figure H-3

A • Z 02 , ft 2

p • 20(1 + Z2 , ft.
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where: Z • aide slope ratio. ft/ft

D • depth. ft

A • area, ft 2

p • wetted perimeter ft.

Z and D are defined as shown on Figure H-3.

Substituting into Manning'8 equation and simplifying,

if Z > 3 the equation H-12 may be approximated by

Eq. H-12

Q • 0.94
n (Z) 1/3

Eq. H-13

Therefore, for a triangular cross section

0.94x·-n Eq. H-14
.. -!'.:~......

For all triangular 8ections, a8suming uniform roughness and normal flow,

m • 4/3 Eq. H-15

An example of application of the triangular cross section guidelines

follows.

Example 2.

From a topographic ~p, the following data is obtained. Slope of channel

bottoms is

s -
10 ft.

10000 ft. • .001 •

At one contour interval (10 feet) above the channel bottOM the top width

of the cr08S section i& measured to be 800 feet. Therefore,

1 800 ft
Z • -r x 10 ft • 40

, C

1
I



•
H-l3

The n value (based on vegetation and obstructions in the cross section) is

estimated to be 0.05.

Therefore, using equation H-14 to estimate x,

0.94
x·~.u5

(.001) 1/2

(40) 1/3
• .17

•

From equation H-15,

m • 1.33

The equation for the discharge-area relationship is

Q •• 17 A!. 33

The x and m can be entered into TR-20 if the triangular cross section is

representative of the reach •

REACH LENGTH GUIDELINES

Reach Length in Relation to Attenuation

Reach routings using the Modified Att-Kin model approach a kinematic model

routing if the reach lengths are short. The inflow hydrograph is

essentially translated in time with little or no attenuation of the peak.

For a given valley cross section and inflow hydrograph, the attenuation

increases as the reach length increases. To illustrate this concept,

consider the length factor k* (as defined in Appendix G.)

Qr
k* • -~

k V m
r

where:

I

Qr • peak of runoff hydrograph, cfs.

VI • volume of run~ff hydrograph, ft 3•

k,m • coefficients of valley storage discharge relationship,

Q • kSm•



Eq. H-16

Eq. H-17

B-14

Us1ns the valley storase-discharse equation and the flow area-discharge

equation, it can be shown that -

It • x.lLm

Substituting the value of It from equation H-16 into H-lS,

Q Lm Q
It*. I • (---!) Lm

m m
x VI xVI

Thus, for a given inflow hydrograph (with QI and VI) and valley cross

section (with x and m), the value of k* increases with increasing reach

length.

Figure H-4 shows a relationship of k* versus Q*. Q* is a measure of peak

flow reduction or attenuation.

(

"
'"

Q* •

where: Qo • peak of outflow hydrograph. cfs.

QI • peak of inflow hydrograph, cfs.

Qb • baseflow, cfs.

.-
'.. ',
.,."0\'...:....:~

Figure H-4 shows typical k* versus Q* curves for two given inflow

hydrographs and valley cross sections as well as the limits on k* and Q*

defined by kinematic routing, conservation of mass and routing through ~

cascade of linear reservoirs. The linear reservoir limit is unique for a

particular hydrograph and valley configuration. As the routing reach

length increases, k* increases and Q* decreases. k* versus Q* plots for

other hydrographs and valley cross sections could plot anYwhere below the

kinematic and conservation of mass limits plotted on Figure H-4 and above

a unique linear reservoir routing limit.

Data uaed to calculate curve 1 include:

QI • 4,000 cfs, VI • 1,221 ac-ft

x • 0.4 and m • 1.3 for lengths ranging from 2,000 feet to

25,000 feet.

•
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FIGURE H-4

ATTENUATION VERSUS LENGTH FACTOR
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Data uaed to calculate curve 2 inelude:

QI • 4.000 cfs. VI • 888 ac-ft

X • 0.15 and m • 1.3 for lengths ranging from 2.000 feet to

25,000 feet.

From thele two examples. it can be leen that with different values of VI

aDd x that a lignificant difference in peak outflow will result.

For curve 1. a reach length of 2.000 feet would result in k* • .017 (from

Eq. H-17) and less than 1% reduction in peak discharge.

With this small attenuation. the routing approaches a kinematic routing.

However. for curve 2. a reach length of 2.000 feet will result in k* • .07

(from Eq. B-17) and a peak flow reduction of almost 5%. This routing has

.uch less kinematic effect than that for curve 1.

The reach length at which a Modified Att-Kin routing approaches a

kinematic routing depends on the four variables QI' VI' x and m.

The value of k* (which is related to each of the four variables)

determines to what degree the Modified Att-Kin routing approaches a

kinematic routing.

Reach Length in relation to Travel Time

The following discussion will explain the gene~al reac~-!~n~~~i~elines

~ provi~~~ta.i_ls on .~lecti~_~_~~n .~!~-.!~~~~~~t ..nd/~~.. ~each

lengths for routings •
. . _." .

.. • aeneral auidel1ne. if a reach length __is selected such that the't _._...-., .... •. .

k1~~~~~~Y~J_~ime is.Jonser t~n-~~e._..in.~imeincremen~._ak~nematic

routing (one with no atten~~~on and only translation) will be avoided.
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Ce.I!v~r~~ ' if the 1J!l!.!.U.1..D!e increment. J.s. chosen such .that it is less than;:g

the travel time, a kinematic routing.wilL_beJvoided.

~aHonsh1p of main time increment, p~~ travel time. (kinematic),

reach length and kinematic routing .~':.t_ can be illustrate.d_ through

equation G-1Z.

where:

26t
2K + 6t

~ - Modified Att Kin routing coefficient.

6t - main time increment, seconds or hours.

Eq. G-17

,e

K - slope of storage discharge curve, seconds or hours.

K is also the kinematic travel time of the peak discharge through the
A

reach. For the case where there is no basef10w and Qo equals Qr'

combining Eq. G-27 and H-17 and simplifying,

K -
L

_ L
Eq. H-18Qr mV

m(-)A

where: L - reach length, ft.

m - exponent of discharge storage relationship.

A - flow area, ft 2

mV - wave celerity, ft/sec.

To be consistent with the computer program, m should be between 1.0 and

2.0.

Pure translation of the inflow hydrograph occurs when ~ equals 1.0.

In order to avoid a kinematic translation of the inflow hydrograph,

K > !t Eq. H-19
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The travel time should ~-It:~.~~e!Jh.atLC?1!~M~t._~he_~1~ .time .increment.

In terms of reach length and travel time,

where: Lmin • minimum acceptable reach length, feet.

Eq. B-20

Solving equation H-20 for Lmin'

Eq. H-21

:::.,./ ~ Equation H-20 and H-21.J if V is in ft. {>e~~c.on.d._then At IIl1st be in

seconds.

The reach length ...for which. the travel.time. equals -Olle-half.• t}le main time--_. -----_ ...

1n~~ement_1_~ _t~~_minimum reach length to select .i~ order. to avoid

kinematic translation. At this length, the peak travel time would be

rounded up to the main time increment. If a number of these reaches were

routed consecutively, the time error would accumulate. It should be

realized that in certain circumstances such as routing structure outflows,

routing hydrographs on steep streams with high velocities, or routing 10

day duration hydrographs that this length may be impractical to use.

In order to minimize error in rounding the peak travel time to the main

time increment (if the kinematic travel time is less than the main time

increment), the reach length should be selected such that the travel time'-'-'--'- ._-- .-._ _.. -. "- .. -~,.- ._.... - _. -'- .. -
is gre.~te:r_ tlla~.. ~r: equal to the main time increment.

K •

LR-. At
mV

Eq. H-22

rLp. •At

UK J"2lt then

where: ~ • minimum recommended reach length, ft.

mV

--2At
...U,..,....:;;.;t;;;';+~A-t • 2/ 3

Eq. B-23

Eq. H-24
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• If

If

is

~
J

K > 6t then ~, 2/3 and the reach length is in the recommended range •

CR is between 2/3 and 1.0 the length is in the acceptable range. If CR
1.0 the reach length is too short.

•

Figure H-S is a nomograph for selecting the main time increment, on the

minimum reach length (Lmin ) or the minimum recommended reach length (L~).

Example 3

At a particular cross section mV is estimated to be 4 ft/sec based on

normal flow assumptions. If the desired main time increment is .20 hours,

from Eq. H-20

1#0
L ~n • 4 ft/sec X ~ hours x 3600 sec/hr • ~ feet.

From Equation H-23,

L~. 4 ft/sec x .20 hours x 3600 sec/hr • 2880 feet.

A reach length shorter than 1440 feet is considered too short, a reach

length between 1440 and 2880 feet is acceptable and a reach length greater

than 2880 feet is recommended.

If L min is toolong for a particu~ar application of TR-20 then the main

time increment may be reduced to give a shorter L min'

In lection 3.8.3 it is recommended not to change the main time increment

within a pass. However, if there is need to maintain short reaches, the

main time increment may be changed within a pass with consideration given

to the possibility of truncating the hydro graph at 300 points.



NOMOGRAPH RELATING MAIN TIME
INCREMENT WITH REACH LENGTH

H-20

mV

FT/SEC

0.5

..v ~ WAVE CELERITY
Linin- t.UNIMUM ACCEPTABLE REACH LENGTH
LA - MINIMUM RECOMMENDED REACH LENGTH

MAIN TIME
INCREMENT

HOURS

Linin LR

FT. FT.
1000 j'1000

7aOO-r15000

1000 1,2000
I
I

5000 -1 0000

S500 7000

.
.'.'

0.7

,

a

• .- -

a

1

0.5

"./,"0.3 ,.
0.25 _ .....

0.2 -.....-
0.1

alOOt 5000
I

aooo 4000

150g.. 3000,,-
""

1000 2000

750 1S00

500 1000

'-'
). ~:.:... ::.

........

•
7

10

,a

1.

0.05
350 700

aao 500

EXAMPLE:

mV. ""'SEC

MA" TIME INCREMENT. 0.2 HR- •
L,..,.' ..50 FT, ....
LR. 2900 FT.

100 200

i. (

FIGURE H-S

10 100
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APPENDIX I

DA:!A CHECK COHPtJ'l'n PR.O~ (SCSCm<20)

USER INSIRDCTIONS

nrnODUCTION

Most problems associated with applying the .1."'. (l_y 2', 1908) TR-20

Project Formulation Hydrology computer program successfully are due to inpu~

errors. These errors tend to truncate runs or lengthen execution time, cause

inaccurate output, and increase the total'cost of operation.

The data check camputer program (SCSCHK20) has been designed to aid the user

of the IR-20 program by identifying most data errors. Appropriate error

messages will be printed ~hen data problems are found. Users of the TR-20

program are encouraged to run the SCSCHX10 prog~m prior to initial use of aroy

set of data'. Corrections IUde due to use of tMs program will lead to cos c

and time savings.

PROCEDURE

Input data to ehe data check program is identical to the data that ~ould be

entered into the 1_, a~; lOa., sa 5& •• T.l-20 program. More than one job may be

entered at a time. The program will also handle intermediate peaks data at

the end of a job.

All program error messages are printed below and to the right of the echo

print of the input record being analyzed. Most types of input records are

analyzed independently for errors. Only a limited amount of information is

stored for checking data sequence. Informational messages follow the block of

records they pertain to and are also printed to the right of the input

records. Thus, all the messages are readily identifiable on the right side of

the output.
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TYPES OF MESSAGES

There are twg types of error mas.ages printed out to aid the user in

identifying inputmi,take,. They are:

1) errors ident1!ied by ***. which notify the user of any adstakes W'1thin

the numeric or alphanumeric daea fields of an input record, or problems

with the positioning of a record within the data sequence and

2) possibl~ errors identified by 1?? which notify the user that the

specific input may contain a mistake or be positioned in error. but

could be correct dependent on usage (&3 in the example of a uull site).

Additionally, the TR-20 data cheek program prints out specific informational

"s8ages identified by »>. Th.se messages notify the user of pe~inent

information, such as the number ot standard control records entered in

relation to tne input.

Most messages printed by the program are self-explanatory, or specifically

reference the position in the input record where the e~or e~ists. Yet, there

are a few messages that need furtner explanation and are given below •

......
",,~XS!C'!ION E. NOT PUVIOOS1.Y LOADED - R.equested cross section information is

not available. Cross section information is required for: 1) a REACd record

v1t~.no routing coefficient given, 2) a OVTERr recor~ with no OUT 1 discharge
-n.1~ f\"\~~...,~ (\I~o aJI-"~ fO" - T:~.)LR.T ,,~c.;':'c.l Cf"

,iven." j standard" control records following a OEtET! record which

"reference a section number not previously used~ ~. 4) •••'8Q iQQriop aW~GQr

??1STRUC'l"URE E NOT PREVIOUSLY LOADED - Structure information is required for

a reservoir routing. A null site does not require a structure rating table.
"'" :t"'~EfT 'f'cL.....cl (I"

A~ standard control follOWing a OEIII'E o. 1115&M' record which references a

acruccure number not previously "uaed is an error.

I~
'';'

~

i :. .' .
.~~:"':.'.;

, (
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11?1AIN TABU 1:1 NOT LOADED - A requesced rain bble 15 neC inc:luded in TR.-20

da~a. lain tables 1 to 6 are included 1:1 the TR.-20 program. Should the uset'

1DPU~ additional data with these rain table numbers, they will override the

cables 1D the program. Also, tables 7 to 9, if \lSed, IIlUSt be loaded •.

. 1?1%SECTION III ALREADY LOADED,-
1??snIrCTURE IX .o\LBFAoy LOADED, or-
???RAIN 'U!LE~ AI.READY LOADED - !able data bas previously been loaded. The

addition of this data will replace the existing information.

11?OPERArION Xi1XXX MISSPiLlEr - Operation name may actually be misspelled or

there 1.1 an error 1:1 the data code or op.ration number •

.---
***ILLEGAL VALUE IN COL. xxr- IX - !his appears when there is a negative value

/ -
in a RFADED table. It will ~o appear 11 there is a value of zero in the

first three data fields of a RFADRD 9 record •

11?·JANKFULL tLEVA!ION LESS THAN SECOND POINT - !he bankfull elevation is below

the first acn zero discharge pqint of rating •. !he channel segment should be

adequately defined to provide accurate rating exponent (M) estimates.

???DIVER!ED FLO~ %SECTION NO. IS ZERO - If diverted flow will be used lacer,

i~ 15 generaliy referenced by a cross .ec~on number (1 to 200). If diver~ed

flow will not be \lSed, a b~ or zero section number 1s acceptable.

»>TOTAL DL\INAGE AREA IS XXX.X! SQ ~a - This appears when an ENDATA record is

encountered. It 15 the sum of the drainage areas found on the runoff records

between the JOB and ENDAZA records.

These messages are printed when the ENDJOB record 1s encountered. !he number

of storms and the number of alternates correspond to the different numbers

referenced on executive control records. The number of standard controls is

»>No. S'l'ORMS

»>No. AL!ERNAI!S

»>No. STANDARD CON'I'ROLS

-xx
-xx
- XXX

do 1.•_
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the sum of all aeanciarci controls incluciing ello.. follovil1g L'lSE:t1' and AL1'ER..

records but net includiq those folloving a DEU:n:•

'rha data check program u recommended for lUe prior to utilizing the

Mar a'4 l;i~J I••;."R 's; ~h. TR-20 program. By che~inl all initial input

gUt the user will lncruse the probability of achieving a succusful n-20

Additional ciata cheeks that re~uir. more complex logic: arl included in the

ra-20 prolr~; however, aa:y of the simpler data errors may only be ideoti1ied

by the dau che~ prolram.

. (

..... ~,-;.

0. " • .!-'

•

""-
t (
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TR - 20

STRUCTURE DATA
STRUCTURE NO. ___

-
U. S. DEPARTMENT 0' AG'UCUlTUR[

SOli. CONSERVATION SE RVItI:

..,
I

'"
Wal,r,h,d Hydrol09i,I DOl, SH EET OF

1·10 T 11·20 I 21·30 I 31.40 I 'II-50 I 51·60 I 61·70 I 7'·80

-.:·::··~~:::~:'\j}::::Y/~{:;::~~/).: :'~~.:){J::::/:?:~.:
~:;:·:-::'.:i;:(.::>.::·.::·:(~::::::/:?:i);:.>1 . • I

~~:·)~::/(\~:·!:::;::~~r(:/~:·??3~~:~{{:~\
::~;.::..~:.::~:.~ -:.~~.~ ::.~::::. :~~;~-::\f~:~\·~f~{:.}:~~:·:~ :/:
..~~" ~::-:~:::.~~.~.:~.;~.~. ~.: :~/..../:.;:~ ~J-J?Y· ;:.:~::: .~;.\

::: ':'~ l{{':~ ~·):i").~ :.~·~~.·i(::.://(!~·~:\:)·~~{:

;·f~·:;{;~t.;f·;~Ji0~~:/f
:::;~~:/.:::.~;Y~~:f:~::}?f{;(:j~{.:;~·~~({·{{:):.;

1.:~:{::::~:·:.r;J~}~ :~~·!~.;~.:::~:~~;D~(~~~H:~X:;·Y,

.':': ~ .:;' ::~ ~.~. t{·:.~i ::'~~:(:; ~~.:/ ~:::·~-i.;/ ~.~\~.:,:~~/:

':.',(:',;: ;_'~, ~~~.::~ ~~.::.'~ }\~~.~~;:;:l: /~.'()'~ ~~~:~~.~ ;~~:
~~~::~:;f~:??~z·~:~·r:.::.:)·~~{~·>yX;;::·~}~:~::·

:'::~:~'.:.;~/'.::~:.:::.:)~'~?~:::;::~:::?)~.}.)'(~~~:~~.

.J.
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I

..L..&.

.J.
I

~ ::~:J~\:'::':~?J '~~~.~::~~{/~,:~~)~(:~{:~ ~~~;\:t . . I
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TR - 20
STANDARD CONTROL FOR WATERSHED

./-....

u. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

1lS£ClI5TRUC1111-111I-loUT-1 DATA FIELD # I DATA FIELD ~ 2 DATA FIELD # 3
PUT PUT PUT ~R1NT

I D. 'D.:# I :# 2 FIlE 15UM.
P(Ak HYO. ElE VOl.

DATAl OPERATION

CODE ~NAME NO.

XSECT./I HYDRO.·
STRUCT. NUMBER

OUTPUT OPTIONS
RECORD

IDENT.

"' ( :,'~;:~,: ~ ;.~j~t/i ~. H'~jH) SU::~:'A~~"; ~T.\~J~~U~~~;~:~,~:~J:::>:.:e,,:,~~~;CX ~),b{=Htl,
~ b0: L§} ~E.ACHk'.)'3'" ,,'.\/>7:.':< :?" LENGTH. n 'NO ~~~1'~~~"llX.I .~~~~\?rl'tf~ ,', :>- :; HH'
l;tl~§~~JI~

I I I I I I 1 I I I I I I , I I
1 'I 1.1 I J , 1 I I ' ,. 1 I I
I JRltllt It"", I I I I' R T . d 2 d 3 . d' . J I I I I I ,

lihue fi.ld' I I I 1 I IMPO TAN : Data Frel s No. I, ,on require eelmol po,nts. I , I I I I I

EXAMPLE.~

DO.NOT

ENTER

•... .:. I /: ) ......L..J.-1-..L.....f.

I ::~~ •

I. ·::::......1-&4.....~
I •

•~...L..........-i

I •

,

• I • ::~..

I • :If Y)-JI..L -f

., ... iH :::

j.J}J 1 ),-1;/ .
,- ~.\t- I,.,." I I i! ';~)

...•\-{. , ., ,.

t' ";, ';,'\ !,- '~ ~.
t· ;~= -'; '.,
'","." >- fOt- .:." '. nt'}- ::\' I I ;'. '.:;~"ll- [~;:..~'t-
.:;" :~.

1I0Tl, Thl. t t •• " •••u t lle h ". PI.uIRI It.tt.

.

.. ..,
' .... I
:.;; ....

~
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TR - 20
INTERMEDIATE PEAKS

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

>oj

•N
N'

Waf.,.",d

.
• 0. ° 0 •

I INTERMEDIATE POINTS BETWEEN FROM AND THRU XSECllON I STRUCTURES~i~~}:;f~~~ I

~!
I RECORD

OPERATION
POINT

DRAINAGE
POINT

DRAINAGE
P'OINT

DRAINAGE
POINT

DRAINAGE
FROM THRU AREA AREA AREA AREA IDENT.OR OR 10. (SQ. MI.' 10. (SQ. MU 10. (SQ. MI.' 10. (SQ. MI.)XS£Ctl'STRuCt xs£cT:isTttUCt

. . . .

I:~~ • I \~rl I 1 ~__ 1 I I I I • • I •

I};,' q I I I I I I I 1"""'r: '.)"1 I I I I I I I I::::~::
J::, ' • ::' , , • , , ,

~~~ - I • ~:'J I I I I I I I III , I •

~.; :'lL I I I I I I I I:::::::
,'. ". •• I I • I I
(~ °

0
::

.(; I , :~ • , ,.

, t;:, " ,!';: , • •
':'0° .~.:.

':". , I :;. , • • ,.0 ....
• ':'~~; I • ;;, , , I

.~:: • ,~'. I • • I • ,

.;: ":.:.
I I:':, I I I ":':' I I I I I I I I , , , • , , I

I ' I

I I t
I I I

I ' I

I ' l

, t

t.
.;;.,_... ... _..'.

/,,\., "l'
(' ,., .): . , ,./ '.!.,' . <J("~

...!}..\ ~." .. - . II' "I.
• v ~ _ :' . '. ,\ ••~., ... .' 1 0--'"

L/ - ': ,-..J. (.. i .
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0'
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TR - 20
STANDARD CONTROL FOR WATERSHED

CONTINUATION SHEET

I,~:

\-....

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

OF

. " I I I , I I • • I I
• • ., I I I I I I , , I • •

OPERATION :XSEC;sr~·HyD.-NO~rDATA· FIELD NO, I· : DATA FIELD NO, 2 : DATA FIELD NO, 3 : OUTPUT OPTIONS !RECORD 10.

1
111

'" '"til, I I IMPORTANT: Data Fields No I 2 and 3 require decimal points. ' •,..... fl....I. • •

" " "
.

'... " :
" ',' .

" :.:.·. " :
" . .
"

, ...
" ,~: . · "
" ", .....

:~ .. • I ••

:
I •

.. · '.
:

I • · · ·, . · ..
I · · .
I ••• ' ..·,', , ·
• • · . I

, . ·. : I • I •

I ••• ·
I •

- ,.
I •-.
I •• ·
I •

'. .;
:: '.

"

, . ·, :; . ':. . •
, ... ;:: :

" :
..,

., I
I ••• .: :.: .. · ~:

" ....
Q\

.; : -·. . . ·. · . .. I • • ..
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T~20
READ DISCHARGE HYDROGRAPH

~:

\'
''---

U. S. DEPARTMENT D' AGRICUl.TURE
SOIl. CONSERVATION SERVICE

I I I' STARTING TIME. HAS.

RECORD
IDENT.

BASE FLOW. ·CFS

Data field. requlr. d.~lmal points.

DATA FIELD NO.3 I DATA FIELD NO. 4 I DATA FIELD NO.5DATA FIELD NO. 2

TIME INCREMENT. HRS. DRAINAGE AREA. SO. MI.

~~!
TABLE

NAME

DATA

COOE

Wo"rltled

I. I
I I

-------- -- :{~~;:~~(;t{%~~~~~;~~;~~!fX!.~~K£:·::
. _. ~ _.- - ...

i;&!.i~~;i: (;;~
;~~ :'~:~~;%~N~~~;~:~ ·~·?t;/~~

.;:;~~i~if~~~:;:;~~~;;: :;:~~:':ii:~:j
• 0° .... ~ ••• _ • .. •• _0 _00 .. __ •

\#---.

........... _ ....... --- -- ... __ rr __,. ___

-~ ----. ~ , , ...""""

-
, , I , ,

.J.

.L

.L

I , , ,

, , I , ,

.J-,I,."J.

.............
.a...J....L

.J.

.L..&.

, , I , ,

.L..&.

I ! " ' I~
, . . .. I

N...
•~.~ •••;;::.·.·.:;t.-::~:-:~·.~.....;.::·i'":...}...;~~;:..;s:' ...,.I......;:~ .' ...... ":. 0......'.0:: ••:.:.••to~••~.~ '.11'::0 :~ '.' °0.:... :.O;::...;-.--:;:';..~ :••_.-;';'.-::O.::l:-""fi i:....~::;.~:j~.;.: :;'';'0 ~ .. :,::.:;:;:'~:":::.~=F::~~:;:t.:.:~:.:~!:!: :.:~::: ::..:::

DT 8L :;:;;:~~~:!::....;':::::~~i.::';i-::~::'~'::~::;~~l'i:}l~:-:,::':;~i,~::)::. NOTE: TIIII record Il'IUI' II. 101' record 0' ftl!t tohl, •• $:,::;·::~:~:1':":;:::':~\~.:r:~·:~·?:~::::::·:~::::::.:1i;:;i::-~;:·~.~::·
~ ...-:'•••••••• , ••• : •••••••••••••- • ' •••••••••••••• A. •••• ••••••••.• - •••••••. I.' ...•.•. . .. .••.•...,... l·.·.r.. .. ',-' ...... ..•.... •.... " . . . . .
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W,,.,.,,.d

OPER"-lON '.

\.....-

•...
TR - 20

EXE'CUTIVE CONTROL FOR WATERSHED

DATAFIELD. II DATA FIELD. 21 DATA FIELD. 3

~,

\7'"

U. S. DEPARTMENT 0' AGRICULTURE
SOIL CONSEIltVATtON SERVICE

0'

RECORD

IDENT.

, , , , , , ,
, I , , , ,

, , I I ,

...a...L
, , , I

.J-L.1. I I I

, , I I , I I

I I I I " ,
•• I •••• !

.....

:i
, I , I ,
, I , , , ,

(

.:~:., LI.S Tt~'::~~\:fL~::,W~~::rli=:(lii',:;·;Co;n.'~~"d'lM~~'hTor';;b-~'lii;' 'd~ to··.~d·'lci nda;d' .co~';o,"ilTiii;, o~. "c u;,ii-.;t·I,~.·f;'c Ii~•.::::;.:::::~.~.:.::.: i:":.: .• t.~.··· ·· .;: ~' ; :\"':~'/:"""''-:':''':'';'''' ,0•• '. ••••• 0' ••••••• '0 ••••• eO' •• , ••••••.• eo. .0'.· •• ' • 0° • : " ,eo •••••••• ; "

.... 7 8~ A '5 F L ... ·; 5 ·.::· '.'.·.:.~.:..:;i:'·:·;\::;::·!·:.···:-i::.:::(·: •• lAS[ 'lOW CFS I IF VOL UII[ IS III DATA FI[LD ••. I: l'.::·.::;::.:.:::·::::':~·;::":::.:·:i·.~·:.:.::";
,,: ;1,"1' ••'t' ' :"'~'~?;::'!::::\:f.'::/;.::::".::::~:~i:.: ...\:..:;; .r VlllUIlt "' I~CH[! I I'(AII TIII[ MOUlt!! .•- lA"i~Tlllr IlOUII5 1::::::'.:::::i"';i:::·:"·:Y:::"';·::::'·::~::.~

~.: ., :: J Nle.R EM ~ 6 i.:~:.~~~~:~~!:~m:~)i·:~:'?~~Yi';X:~~~~{;:i MAU' TIM[ '.CIl[M[~ NilS. F:~i~.·~~!~~{~:~';~~. 'i;f ~.~~.~·~~~i·~":~~i:~.~~:~~f~:~i~:o!l~(ii·#.i~~.!·~.::~/
en I I I . I I I . I I I I 1
'" to- a: 1 I I , . RAINFaLL -PTH ). RAINFALL DURATION I~ . ~ . 1 I EXAMPLES
-J 0 "'. ., , I STARTWG TIME I ,,~ . : .1 u II· 2
~ Z ~. I I' INCHES '1 HOURSI'"'il 2 I II: i lig'l DO NOT
c( 0 Z I FROM THRUHOURS I C ~ . I:;; I
)C Q '" 011. Ott I (Set dept" ond durotiOfl to LO for octual ,0"".1f) 1« I. I ;i . EN TER
'" 1 ••CT. mUtt IIrCT.S, I I . .I I

f:, ., :: PUT :;:. 7 :.:

;I~'~';': ;!.1 ~ }~~\~~~~rf.~;~~~~~~;~~::~~::;~;~~:~/~;:~~:~t.{;,~~~:~:~~~~~~~;~:·.~~~~O;~£:~;;'~.i~t!~:~tr·~~:':~;1Ar~;j~~;j~~t.;i~.~f ~t;;;~~~~1;;;~~~~~Ujff~~~
• :Ric)Ilt;UItIf' ..... ".I.. : I IMPORTANT: Data Fields No. 1.2. and 3rtQulre decimal points, I I : ' ,
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READ

e
T~20

rnSCHARGE HYDROGRAPH

--l.'~

''"--

U. S. DEPARTMENT 0' AGRICULTURE
SOIL CONSERVATION SERVICE

'-

RECORD
IDENT.

BASE FLOW.CFS

Do"

00'0 fields require declmol poln's.

DATA FIELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO.5DATA FIELD NO. 2

TIME INCREMENT. HRS. DRAINAGE AREA. SO. Ml.

W~~·i~f~~~~!.~~t~H:JK~W2~d::F~~~~~~~?i~·;~;:nnf;)}rJ}F~r~·}?~~T~\)?:)~D1~2?;·:?D\tf~D~~XJ0~~t&~i}:~WtK;·:·:;j:{~;{(:~;:;

';1!~i
DATAl TABLE

CODE NAME

WO'.,.he,

I I

.:,~:.: .;::'~:;'j::::,.:,:,:,;,~, 'i:::::~~,·.8 , ' r .

~i: :i~1.fii~[~j\~ 'l~~t~
~~~~;{~J~~\~::.,:i,~~:::~~ ~:..:i~?~%::'
~)';·l~~;~r;~·~~·:~~n::~· ..~:~~\~~~~~;
;~:;~~~:~.~;:{~~~:~{\.::~~:. ·~·{S~#l:~~~

::~~·;~.~~·:~~~;;.~:~k~;!~; .:~~~~:.~;~.~~:

:~!:~.;i ::~~r!:~·;~~~;~~~i·~ !;~~:j~:~~

~:f~.~i}~::~~.;~f~~:H~: ~?;~:;i.~!~~f:1

i·D;;ji~~;~M.:::~ ;~\:(~.~1

~:f~?:~;::(~~·;~;~~i:~ t:~·)~:t:.;:~~

~~:i;~·.:~t;~!t:~~~:~;; ~:~~~~~:~~:},

~~~~~~~:;~~~:::~: ..~~::;~~ ·::·:;tr]~~~?~:
~;~';:i~:"~:~·:~:~:;:;!;:~:' :;:~;:~·:i~:~':

-L..L-1.

.J.

..L..L

.J.

..1.

..1.

-L..L-1.

-L

I I , , I

, I , , •

I ~ .."'.#--- I
..L.J...1.

J..

I I I I I I I

17'I ••
N....

F,1 I;f.~BL ft{if:::'~}~~?ftjW0~~~~~~:~·:f}.~~[~~n~~1i~~}~&.··~·~~E·;:~:;~~;'~~i:~:Y~Wi~~~~:~D~r·~~~~;~:~w.~:r;~~;:}[f~{}mN~~·{~:~i~~t{?i~h~~i?::t:
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•
.~

TR - 20
MODIFY STANDARD CONTROL U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

'.;'

.,
,)

I I I I I I I iI I I I I I I

OPERATION
X SECT. I HYDRO.

DATA' STRUCT. NUMBER
OUTPUT OPTIONS

DATA FIELD :# I DATA FIELD 11 2 DATA FIELD #" 3
RECORD

CODE XSECT. STRUCT IN - IN· OUT.

NAME NO. PUT PUT PUT '. PRINT IDENT.
10. 10. *, #2 P£A~ NYo.IELEV.1 VOL.

Fl.E SUM.

;1 '····1 : -:. '.' .' : ' '.' .' ..~: :.; ..; : ; : : :.::\..;.: :: :.: : : -:'..~ .. :::.:.;·..;·..·::·; ..~·m·.;..:. ···I::i·':f·:r·;I:~I:··l·:·l·:J ..
:.: 7 .:: AL T ER 3 ::;:::~':-',;::"'.::\'..:. :.;. :.; "~ :,: :,;. ::';' ':~ NCJT[:6ite .•_ In~i (,.18 _I II. Iclln,ice' wUh dord _,eI ,!cor'd I. be oli.,Id ~::.:..:.;.:::.: '\ ::: :.: .:. :.::. :;.' .:::..:: ;:.:: ;.=:
•• :_" I I • I ".' :~ •••••••••••• : .:••••• ~ ~.' .: ' .• ' .• ' :::.~:;: : ••••: •• ::••• : : •.••• : •••••••• , •• : ; ••••••,.••••. : ••••• ::.: .•. ..::••• : ••••: ••••• = : _.. : -.. :.:._ ~:::;:::.; :. :'.. ,': ,,;. : " '., .,' ' .. : .:. · ·1 •

'. .~;. :=:.
'.

:.': f;; '.'····6 :;
I

' .. '.;:' :. '.,
,. ..

." " .' :. ~

'. .... '. .... :f .:. r.:;;::.6 I .'. .... 0:,: .:' ;; .. '.'....

0.:· 6 }; \{. ;:
.>~ i,i.: .~~:: ? '.' ..•.:. ~'.~:.:

I I
.... .. ' :.: .. ..

~:. 6 :.~ :" .:
.::: .. :: .' ~:.

I .'. :.' ' .
'" ..1 • I I • I 1 .. ..

:} 71.:\11 N S E RT[:::f2 ··:.::"J '.' I I • I' ., ~ I .. ·~J/J.::~r;:l;~ll]::::(/::~·?:!~·:·~~~I:~~~:~~~~~~.·~i~~rt.~·!~I;~~:I~~· ..;~':.~·~·~·~!:~'~·~~~·~~u.~·~.'.·~:~;~~~~.~~;:.2f?Jtla:.]\hldi!!t;f.:.rJ{J{;:' I I , , I

.L

I I I I I I

I I I , I

-l

-
..L

.L

.L

..L
,

·...1

{:'I I

:{
..'.::::

::

.::

.' .. ' ..0':-
',;: '::.: .-::":":.. ,

: 0'; :.~...... 0.::: ::
.'

=.:":. : ;';'....

.:.

".::

I IMPORTANT: Line out unused lines. Data f.. lds requi,. decimal points.
I '
I IMPORTANT: Modifications must be 9iven il the order that they appear on thl standard contralllst. I I I I I I I

• .'::1

Hi::.: ':".

l( _. . ';'

:":1 1

::::
~.;.:

I

I
.::.::1 6 1:::'
.' .

:J6L. I.

:::1 6 (/:

::J6r·~ . I I I

I
I

I I I I',J

H7 F]D,E,L,E,T.EWJ4FJi/7TiC?:E / ) :j.: ?:;;:~. ~':~ :·;·:~.(:f~!.~ .:~i~~~S~~+.~'.'i}~.:i!:~.~!:.~.~·:~.+.;~·~::~£~i~~~r~~.~~i·:;;~~r,.~:~~:~~i·~;.~~::::\/:r,,:; :<EFfll:T?fJJ)tt=;· I

~
" L?l'?

.<:1 '.j:.

I .;"? ;:~

I I ~~':;. :.~:

I

~
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INTERMEDIATE PEAKS

e
u. S. DEPARTMENT OF AGRICULTURE

SOft. CONSERVATION SERVICE ..,
I

!'oJ
N

...
Watershe'

, I

• •

. . . ·
:::.~...:~-: I INTERMEDIATE POINTS BETWEEN FROM AND THRU XSECTION I STRUCTURES,....-\-.'" •
~t~

I RECORD
OPERATION

FROM POINT
DRAINAGE

POINT
DRAINAGE

P'OINT
DRAINAGE

POINT
DRAINAGE

THRU AREA AREA AREA AREA tDENT.~;~~::.::.. OR OR 10. (Sq. MI.) 10. (Sq, MI.) 10, (Sq. MI.) 10. (Sq. MI.)'.:~::~::!:;. xun XUCT:jST1tUC1
. . . . . ·

0'; .':

t ~ :II' I' 'I' 'I I: I' I" 'I I' ~ ~~ ::::
I::. I ':':: I I I I I I I

I: II I I 'I I I I 1 I::::'
..:. • • .", • I I , I , ,

(: :~
..::~" ,·:;·L I I I I I I I I.,.",.

• t.:. • !i: • • ,
t:;~ " ~:; I • I I.. '.
~~~ ,. '~"""--I-----f----+---+---+---+---t----t-"""''''''I....II"""""
I~~ ' , .~::t---~I----+----1--- · , I, ,

I li~ " I .~:: ~ • I I I I , . , , , , ,
•

,

, , I ' J

, p. I ' I

I' l

-·b'"~
n (' "~,,, I • ..;K."("
~:.. l. ( " I _! ....A) • L ~

r '. • ',I I ;,.. ',- I I I ' } <:t('"
... , .. ' '.. I . , '·1···· ,
~j , -r, ~ (.. t" ~ ..., (.. '/ ....,

'._ of

. ifl' ",:
~ ..

"':';~~'1 ----~·l"ro;o;.;;i.:-.;o:..: ,..: '.' ..,::~:I.'" •.•.•. ·I···;···t··:-"·~··o;o.:·"'f.'=:-··: ,-.-..-.:•.•.,. :~'. -.;.;;" ". :-,.:•..~ '~'.'.' 't••.••\:.:'.,:: ~'''.: \ ',.';, •• ;.:.: : •• ;.: -:::-:••- ••" ••••:-;.r:,;.:-••':,.:.~
i,":~:'":' EN,D J B i:' 2 ·.:::·:::::::;.;:~;.:::.::!;::~·i,:;~,:S::·::::·:·:::fl::.:i:;,':~.•:.:;:.,..::: hl, record t.rminot., the entire TR - 20 job.).:.... .;·~i;;";·:~~:{·; ~!:::~:·.~~:::::;;.:i::\::::·;:::·:;:'.~:.;::-:.~::~::
.••••_••••• _. A.. t ~._ .•• ,,- ; • •-:.:~I_.. '"!I_·.~·•.. -.:.: -:. ~:; _: \.•~.I·:· ~ :•• , ~~:~_ '!.! '.~ •• _••'_':':."'_.:,:._; : _••••=_ ~' :: ! "a":":_::: ••-:,,-, .. :._ :, ",,:._.,.;,_1..eo· ~. :.:,: ' ~ .:. •• :~'\ :- ~••• " .. " ::,. t~.0..: _.
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CUMULATIVE RAINFALL TABLE

STORM TYPE OR DATE _

e
"

U. S. OEPARTMENT 0' AORICULTURE
SOIL CONSERVATION SERVICE

>rt
I....

DATA ...
COOE~

.. ~ ;; . H~'~;::i;/;\:~/ii:~ l!::i!.~~(;

":(/fi,:~;~~~ :;;~!
:·C II : '"

DATA FIELD NO.2 I DATA FIELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO. S

00'0 field, require decImal pol"',.

Fttl las' row 0' da'o with la" en'ry of

RECORD
IDENT,

I

.. t I ...

.
I • • • •

I • •

I

, I

I t I I' • I

I

I I • • •

• .. I .. •

, I , , I

I I I I •

c
·:IE.N,D.T.B.Lk:T:~d?i:iij::L:~}))itY}~:;MJ~~XM~·>X::~~H~i.'~,;:)~;~,;~~~~~:.;;~~!:~r~~.;:;~~i.:)~:~~~X:';(!~~,:)~~:;.2§h%\Xit/UhtNntf·f;;}ii;t::;;Vi\:/.: -
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TR-20
STREAM CROSS SECTION DATA

CROSS SECTION NO. _

U. S. D£PAltTM£NT 0' At:UtlCUl.TUltf
SOIL CONSEltVATION UltVIC£

Viol.tllled H,d,o'oqi" I D0" SHEET OF'I 1.10 I 11-20 I 21·30 I 3'·40 I 41·50 I 51·60 I S1.10 I 11·00

End Area, SQ. Ft.

·~:~·:~:~/:::~:;~·~)~·:}:{{~?:\~·\~::\:::~:~~_:~~-~I?~:?::~~:f·~2·~::jJ~~~~.~(}·:~1;~:-~~;~~~?:i~:.;~.
(lise '1.0 unless discharl~e In CSM.)

NOTE: MOllmum of 20 dolo records allowed.

Elevation, Ft. Discharge, CFS

::;~/.:/:~:~::~.~.:.::?)~ /\:.:.~: .;:~ ~{:.

DATA TABLE :.:\':;:.:.;:/. ;:·:::.:.·::,:;·:·::.:·:::.:::::::·;e;·::·;::?,~:;::.:)
REC ORO./i~::'::~::;:;::::;:'.:::: >:::·:i:i:.~·;::;~::'::·;'?:~;.::,,:;::;!: DATA FIELD NO. I DATA FIELD NO.2 DATA FIELD NO.3 IDENTCODE NAM E ::.:.::::::':::::<;:.;':::.: :·:·.::.:(:-);;it:\ f:.i·.:i:/'::·/

•
IMPORTANT: LIne out unused lines. Data fields reQulr. decimal points.

Drolnage Area, SQ. MI. 8ankfull Elevallon, Ft.

0.0
•• I

• I

I

I I •••

..L

I

I I I , , , ,

,'" , ; : ::'-:.. , I I I I I '"'1L" ..:;::.,:::.> .. : :.::::.: .':::.;).' ::.::.:.:'. ::: , ;:,: :.:.:.-:.:::: ,::
6--

.' ,:: ;~i ';'.::.: :''':' j'.:':" ;';: :-:.:..... :::.~:...:.: :::\::~.} :;~: :~.:::.:'::.: ...:.. :::: .•.•... : .. :. ," ..~., '.= - ••:: ." ' ...•.•..•.• : : : : ~. ;. ':' ••-;:;-.::~.; :::-.••••~-;::..::. ~ .'::: :..:~,;: ':.';'::":',:: ·~~~~.;r:::·.:~.~.:::.:.::-"~:,,:: :::.~.:.~.~::.{;::::~~:~.;:::.J~[::::;:::..:~:~:)..::::.:::.:::~:!.:;.:tJE NOT B L 1::·::..:·:···>···;:::··::::;,::·;,::::·:·;···;..::;:\:1.• \.• :;::::.;:.:;;),•• NOTE: Th,. record ml'~" b. th.lo,' recor~ 01 Ih l ' toble. '~'I··I"::::·:···'·:·::::·:·:·:··''':::·::~·:::-:·:·:;·::::.::i;·:,·...::·.·::.:
, , , " ••• :o::":-:••;:.: :.•: .••: ~:::.~~: ••. ~:-::.:: •.~..:,:· ::-•• 1·,.:,::...• ", •. """".'.,';''; I"'" '.. '.,', ." •· •• ·,·,".'·'.,.·.;··'1· :.. j' .' :'" ··ft .• I • • • I
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•
'"

TR-20

STRUCTURE DATA
STRUCTURE NO. ___

U. ,. OEPl'RTMUT 0' AGRICUl.TURf
SOil CONSERVATION SERVICE

"'J
I

..."

Wolfr.hfd HydrolOlli.I DOlt SH E£T OF

1·10 I 11·20 I 21·30 I 31-40 I 41·50 I 51·60 I 61-70 I 71·80

-~~::':~~/\/\~}\':~:.):~~}j.~ ~:~·:t))\~{~:~~..~··.
.:·~~'?·;'}.r~~~~:>7~:}?::~~::;~~~~··:?~)F:~;~~:

'·~~/:.:~·::~/FJ·\::~:~::l:.:~'~::{.~;;\/./~'~~~\:\
~::) \'':';"},~ :.>~>~: ~~. :;:..;~ :\::~;.-:\:: f/,~':./:\~/:

.... : :::. :.:~. ::":.. ' .:::.·/~:t)~~·~~:·~::~i~· (:~~:~:;~:~ ~.:'.~ ;:~:\.~·H~~.:j: I

/:::\:)\Xf??'/Y/(:}JL;I . . I

~.:: ~<'~:~,:.'.~~.:"~':.::·.:{~·1:~~·/.~).\~/.~ ~;f.~~.~:~:~:~.
;.; ~;::~~~.:}~.~::: ~"~; >:~:.//;' .. ~':.:;':;:";/'~:;.!:~;)!. ~.}~:

:.:~:~~·~r:: '~"::.:::' ~~.(.: .:J~ .:.::-:;:;..-:;:;: ~\.~.~ .;_.:}.~.{{:~i~)

1.··[{::~;··::~~~~::r:.~r~~·(·~:;?}~·~jT/)r~·~x::·:~:

;:/:~}~ ~(:~{;":~ i'{~~.?.}~.:.:~:: ::::':!:.~~.~. ~Y.~.:::~/:

·
I •••

·
·

:::/):~·~.{{~D~:~r~~:~;~~~:·~;:~;:{?~~:(~~1;}·.~.~;·;:l . . I

~~~: :~:::_1"~:~:~;':~{~'~-)~~\ }.~.~·;:/~·:~:t?~~:~~:;:.~ ::-j . . I

"?/;j:',:<::;;,;)7?~:T>::(//1 .. I

~::;:\~~~\:~~/}~~j.:r/:·:/.:\~~/;::~r:~~~~S.:·4 . . I

e

::·19(]E,N,D.T.B.LL?j:\«Uii)/:.XU;>:::}/'?;~St«i\><.:,~'~!i,~}~;;,'.~~~·~r~~~f.~,~,:!~,~',;~~~:?~~:~~~ :'~t:~~r~i~~i;,::·~;X3f\~\:\i,\<'1{s:r:·:L·:;9'{:\/ii.E/iiX/:::

e •
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TR-20

STREAM CROSS SECTION DATA
CROSS SECTION NO. _

U. S. DEPARTMENT 0' AGRICUlTURE
SOIL CONSERVATION nRVICE

WO!'''''td

DATAl TABLE
CODE NAME li~~iff!~;J;ltB]g{t1;fi;:Ht@ DATA FIELD NO I

DATA FIELD NO.2 DATA FIELD NO.3
RECORD
ID ENT.

" I I I I ,

I I I' ! I

..L.

..LJ...L..L

J.

I I I' 'J.,.,
1_.l- 1. ------------... _ f

a-.

.' IE NDT BL rU§!~:~:rii\\~ih/lt~~{k:::;;<:SDl}ij~Y~~~FiiK;:~'I~~,!:~f~i;~.~;~;~i~~~~i·~~\~~i.;~:;;~~·:·~f~¥;;~~.?iWB}?r:t~;<{T\\·~h9\Y;::·i;/;/><
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e
'-.,.....

TR-20

JOB a TITLE

-
,_/

U. S. DEPARTMENT DF AGRICULTURE
SOIL CONSERVATION SERVICE

JOB Record (required)

Columns 1-3 JOB

Columns 5-9 TR-20

ColUlllns 11-17 HOLDOOT
Use only if a holdout hydrograph i. desired.

Columns 21-24 !CON

Col\IINI. 31-39

CollMln. 41-48

Colu.ns 51-57

Use only if peak discharge output for ECON2/UR8l is desired. toeations for this output ~ust

be .elected for inclusion in Summary Tables 1 and 3 also. Such designation can be ~de using
~ary option explained below (columns 51-57) or on Standard Control (column 71).

P'ULLI'RINT
Use only if P'ULLPRINT option h desired.

PASS-XXX
Use only if P~S number, xxx, is greater than 1. xxx is an inte~r, right justified.

SUM"ART
Use only if SUMMary Tables 1 and 3 are to include all Standard Control operations (exceptSAVMOV).

ColWMl. 73-80

TITLE Records (one

Coll..ns 1-5

Columns 7-9 xxx (first TITLE record only) •
An optional user file number, XXX, i. an integer, right ju.tified.

ENOPLOr
U.e if only cro•• ,ection rating plots are desired with no routift9••

Optional user info~tion, printed at top of' input li.ting.

required, .ecor:d la optional)

Ti:TLE

IIOPLO'I'S
Use if no cros••ection rating plot. are desired.

"If,
N•~

L..r.f.",\,!~, - 1"l.r':J

e80th title. ~y be any characters de.ired.Cohnns 11-80

Colmms 61-67

e

t\-'~
\:\~~
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DATAl TABLE l~*;~~#l DATA FIELD NO. I I DATA FIELD NO.2 I DATA FIELD NO.3 I DATA FIELD NO.4 I DATA FIELD NO.5
CODE NAM E :~.::.:;:?~:

OF'

RECORD

IDENT.

I I I I IMPORTANT: LIne out unused lines. Data fields require decimal points.
I I I I- DIMENSIONLESS TIME INCREMENT ( Lost entry must be, mode for dimensionless time 1.0 ) I I
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I I I I NOTE: A mallmum of 55 entries (II record,) are allowed. 1 I

I 1 'I 1 I
I I "I Enter successive entries left to rl9ht. First and last entries must be- O. Fill last row of data with zeros. I I
i-.2 h.' __ ,'. i ..• I'A .._1 i • • , i.

I • I I •

II I a I II
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I
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,

II • I •• II

.. ,
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HELP.DOC

Thit diskette contain. the USDA. Soil Con'lrvatlon S.rvic. <BCSI 09/83(.21
Aicror.o~p~t.r vert ion of the TR-20. Projlet forMl~ltttion - H~drolo9Y progriA
and Ilsoclatid data cheek Ind interactivI i progrl~l. The prograRI hlv.
the sa~e input r.quifl~lntl Ind provide the I~' output II the 9/1/83
NlinfraAI CORput,r progr'"I. The rlvilld second edition draft user', Ranull
datld May 1'83 applill to both the AlinfraM' Ind litrocORputlr versions.

The progr.fts cln bl run on IBM CORpltibl. R with 1 or 2 drive.
and I MS-DOS 2.1 op.ratlng tYltlR. TR-20 Ind dltl chIck prograRI will require
512 K of ~IRory. The 8087 coproce'lor 1 not required to run the progrlRI.

CDNFIG.SYB containl the RlnlRun nURber, of filii (handl'lt n.ldld to run
TR-!O. (FILES tt III.

TR20INPT.BA8 - In interpreted BABIC interactive input progrlR.

TRCK.EXE - I (onpiled FORTRAN TR-eO dat theck prograR.

TH20.EIE - a canpiled FORTRAN TR-20 progrlR.

J • 5 fro" the TR-2D Uler', "anual.

onto another diskette for testing

led onto two forRatt.d diskettes that
your lylteR. The TR20lNPT prograRr

onto one. On the I~tand, cop~ the
~Ali. The pro9ra~ diskettes

output 'il.l. on th~ ~Rllt

The lu,teR Ind prograR 'ill' should b.
contain the operating sWltlR filii to
BASICA, Ind ASCII Iditor cln bl copied
CONn G. SYS , it >it and the TRCf< and TR20
should bt writ~-prot$cted to keep 'ro~

aRount 0' rt~at"iI19 disk ~plce.

The Tfh~O ul1lpll~ dlt<il ft l.eli Ih':H~ld b~ ,.,.",,,,,,,~

ali Mected.

Output can be directed to a printer. I fill or the scr••n. Using a printer
My s low down .u:ecution as pr inhl' speed i "'WII' than output ti te
g!\!Mration. OutPilt fi Ie \}Elnll'tlti'::In is Ul'~ f<flst-Ist. but. TR··20 My I'eq{~ire a
hl'g. it'lOUnt or cii.lk It'JI'lge, SCI'ltn fIlay not bl!!- t'JO I'eadible i1'S I ifh!!
wrap it uled for long linl. Ind printer control characters are displayed and
~IY caule over-printing. Th' user RUlt decide Ihien output ~.thQd bl.t luits
hfs/her ne.d~ 'or .ach run,

Thl TR-20 and data chick prograNI wire
CQ~pil.r {3.31~. The fORTRAN lourCI code
tift.. Th. input pragran wal developed us

i~ld using the Microsoft FORTRAN
the PC is not available at this

BAS II:A.

D.tailed instructions on haw to Illcute each pragrlR follow. The progrlRt are
in the norRll .equlnce or UII.

A. TR20INPT.BAS - Intefictivi PrograA for Creating TR20 Input Data.

1. load BABICA 'rOR a IystlR or rro~ your firlt progrlR diskette.

2. Enter RUN«TR20INPT rro~ your firlt progrl~ disk.tte.'

3. Vou Mill be prOMpted for th~ driv~ ind rit.na~e to store the output
'roR thil pr09ra~. Be sur. rile il available for the output to
be glnerlted. If Ion. drive the prograM dltkett. can be
replacld bW a blank diskette for the output.

4. Generated data II appended to th~ of the fill specified. If the
fill do.t not 8.ist, thin one il creatld.

5. If desired. be sure printer i~ on Ind ready to echo generated data
uVl1!'d on a dilk.tt.a.. The prinhl' helps you keep tl'ad l)f the data
entry. Turn thl Caps lock on k8"~~'" Ins~.rlng thl ·Output to
Printer· prOMpt.

6. Progrl~ CORft,ntl, instructions. I data far~at Reno will ~ppllr.

Th"" PI~nY Ii ol'dlred by dat,'3; gl'OIJ~ni IJ!dng t.h~ TR-:?O data COd*1 nWI\!:H!I'il
or first letter or the control word ror response.

7. Data for a givln for~at line is:

a. deviloped by querying the user for inputJ
b. the input is then dilpl ,ellcted;
c, if the lin. is okay. the lin~ I written to a user d.fined file

and to the printer (if on). If not okay, you cln reenter thl
~H'ttit'e I i!'tll!.

8. Ther. il vlry little data check
the input ror~at to b. run

in this prograA, output data is in
thl TReK data chick prograR.

9. To Ilit the TRiDINPT prograR. Inter Q (quitl froR the Rlnu to return
ta the DOS operating SyltlR.

10. A locally Ivailabt, ASCII editor
obviou, errors in the generated

IR can be used to correct
pri~r to running TReK.

B. TRCK.EKE - TR-20 DaLa Check IR

1. Enter TRCK fro" your second

Insert the diskettl containi
progrlR or other input data to

fill froR the TR201NPT
the data check progra~.

3. Following proRpt far the i r enter the drivi and fllenaNI.
On lone drive systeR. the iskelt. cln nou b' r8Roved and
the input file data diskette inserted.

4. Fallouing proRpt for the output 'ile, enter:

I. LPT1: to lind output to the inter;
b, CONI to dilplly ouLput on serl.nl or
c. I drive II ind filenaRe to Itore output on I diskettl.

5. The prograR wilt read Ind echo the input Ind give error. yarning. or
inforRltlonal AI,sagll to the ri or the data.

6. At the Ind of the input fil •• an additional data ,et can be run by
anlulrlng "Y« or n y" to the RUN ANOTHER JOB? qUlition. Any other
response will return you to the operating SyltlR.

7. An ASCII editor cln be u,ed to correct Iny identified errors In the
input data prior to running TR-20.

C. TR20.EXE - TR-20 ProgrlR.

I. Enter TRIO 'roR your second progrlft diskette.11

2. ProAptl allow I choice in provid
and the user not.s in the output
input list be obtained to identi
The tho il provided to reduce
notls cln be printed Ind kept

the leho (80-801 list of input
f II. It is recQA~ended that the

the Qwtput associated with it.
run tiMe on trial runt. Thl uSlr
future re'erence.

3. It is i~portlnt to rl~ov, your progrl~ diskette and insert I blank
disk.tt. in the default drive. or ani with the input file. but be
lure there is rQQ~ for the threl tl~pQrary files. The LIAporary
fill. generated bW the progrlR in the default drive Ire:

I. TEMPi - a binary file of data in SURRlry Tabll 2.
b. TEMP2 - contains the current Standard Control Dlta.
c. T£"'4 - a binary fill of dlta in SUR~ary Tlble 1.

The teRporlry fi will rlRaln on the diskette In the default
drive. The contents of previous files will be destroyed when another
TR-20 jab is run. Avoid using thai. nlRIS II your fillnlRet.

4. Following proRpt for the input f Ie. Inter the drive Ind fill niRI.

S. FollOWing proRpt ror the output fi , Inter:

c.

LPr1~ to 'Ind output to the
COM; to display output on
a drive ID and file naRe to

irlh,';'
scr.,nJ ell"

tor. output on a diskettl,

6. Following proRpt for the punch output fill, Inter NUL if no punch
.jutput 11< dlsil'ed, .jr a dri ..... II) ,md fitll! "l!'Ie tlJ It')I" l,utput on a
dilkettl. It Is alia pOllible to review the punch output by uling
LPn: ai' COfoP.

7. The progrll'l will givi the list, R"5ag'I. Ind the cORputational
output siAiliar to the MiinfrlRI version of TR-20.

B. Uhen sending output to I file or to the printer. a statuI Rill il
displayed on the scr.en II ationl Ire cORpl,t,d for I ion
or structure giving the storR Ind alternate nURber.

9. If Lh' progrlR terRinat" due fatll error. I RIISlgl announcing
the tlrRinatian will appear on the scrlen.

10. At the Ind of the input 'il•• an additional data set cln be run by
anl~.ring "V· or .y. to the RUN ANOTHER JOB? qUIstion. Any other
re'ponte will return to thl!!- DOS lng tyst'R.

QUIstions or proble", with tne pro9rl~~

conservation engineer in your Itlte.
District or USDA. Soil Conservation
telephone nURb.r.

should be directed ta the Se! statl
oCll Soil and Water Conservation
off cln provide the addrlss and

CREDITS--Thl TR-20 Ind TR-20 dati wire originally converted Lo
MS-DOS by red Burns, BCS, Storr~, • The TR-20 interactive input
progra~ wal developed by luther McDougl1 Ind Calvin Jacklon, BeS, Fort Worth,
reXII. IMproveRlnts prior to distribution Mere Ride by Harvey Richardson and
Roger Cronlhey, BCa, Hydrology Unit, in••rini Division. Washington. D.C.

I The TR20INPT.BAB 'ill cln allo be iled II an ASCII file. The sea
TH20 progrlA dilk.tte for us. with coproceslor contains I
TR20INPT.EXE fill cOApiled Ind linked uling the IBM BASIC COApiler (1.0~.

DUI to lack of disk Iplce. the 1~llllr interp.ted BABIC file is included
on this diskett.. If using TR20INPT. "tepl 1 Ind 2 are replaced by
in.erting your progrlR diskette .nter TR20INPT direct rroR the
DOS proi'lpt.

II An alternate way to run the progrlRs I two drive tIN is to Mike B:
{or a hard diskl the de'ault drive Inter the progrlRs as AITR20INPT,
A:TRCK, or AITR20. This allows rOOR for the input/output and 1R-20
tlftporlry fill. on drivl!!- B. For 1 fill' you cln still replace the
prograM diskette with I blank or dltl diskette for additional space.
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012 2 01

I~
HYDROLOGY******************

0.0
.004
.012
.035
.085
.169
.297
.461
.674
.923
1.21

1.

.31789.

3.8

-b.o

28.0
75.0
110.0
151.0
199.0
270.0
355.0
468.0
564.0
645.0

'73.0

74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0

.08
01

~* ***~t**!8 -80

JOB TR-20 l SUMMARY NOPLOTS
TITLE 000 LOT 119 - CLEAR~ATER HILLS, MOREA HALL ENGINEERING, INC
TITLE 000 PROJECT HYDROLOGY - 100 YEAR STORM J.N. P93-000-000
3STRUCT 01
8

8

8

8

8

8

8

8

8

8

8

9 ENDTBL
6 RUNOFF 1 001 5 .375
6 RESVOR 2 01 5 6 73.0

ENDATA
7 INCREM 6
7 COMPl,1:r 7 001

ENDCMP 1
END JOB 2

,~*~*-*

EXECUTIVE CONTROL OPERATION INCREM MAIN TIME IN.CREMENT .08 HOURS RECORD ID

"
.~..

PERATION RESVOR STRUCTURE

~ PEAK TIME(HRS)
12.12
16.45
17.66
19.65

PEAK DISCHARGE(CFS)
636.43
20.29
16.96
13.63

PEAK ELEVATION(FEET)
82.89
73.72
73.61
73 .49.

'I

",."-
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cent. In fact, nine stations at elevations over 6,000 it had ratios
showing differences of less than 5 percent.
,. The ratio between 2-yr 24-hr values for all data and data/r -the rain-only series was plotted on a map of Arizona. This

. ~that seven of the nine stations at elevations over 6,000 it
wi .os greater than 1.10 between the two series were (x>Dcen
trat along the front face of the Mogollon Rim or just slightly
over the crest of the rim. In this limited region, the datJr"suggest
that a series composed of observations containing exclusively rain
would be 10 to 20 percent below the 2-yr 24-hr values from the
Atlas maps. At the 25-yr return period, differences would likely
be about half the 2-yr 24-hr differences;.and at the l00-yr return
period, there would be no difference. At the 6-hr duration, differ
ences between the two data series are less than 10 percent at all
durations. Over the rest of Arizona, the data do not indicate sig
nificant differences between a rain-only series and the series
composed ,of all maximum annual events.

Procedures for Estimating Values for
Durations Other Than 6 and 24 Hrs

The isopluvial maps in this Atlas are for 6- and 24-hr dura
ti01'c. For many hydrologic purposes, values for other durations(, C..... essary. Such values can be estimated using the 6- and 24-hr
Hi, .&Dd the empirical methods outlined in the following sections.
The procedures detailed below for obtaining 1-, 2-, and 3-hr esti
maleAre developed specifically for this Atlas. The procedures
for o~g estimates for less ihan I-hr duration and for 12-hr
iuration were adopted from Weather Bureau Technical Paper No.
JO (U.S. Weather Bureau 1961) only after investigation demon
:tr.ated their applicability to data from the area covered by this
\tlas.

Table 11. Equations for estimating l-i,

Equafjon

Ys=-O.Oll + 0.942[(Xl)(X1/X~J

Y100 = 0.494 + 0.755[CXa)CXa/XJJ

List of variables
Ys = 2-yr I-hr estimated value
Y100 = lOD-yr I-hr estimated value
Xl = 2-yr 6-hr value from precipitation-'
~ = 2-yr 24-hr value from precipitatio
Xa = lOD-yr 6-hr value from precipitati
~ = 10o-yr 24-hr value from precipitat

Procedures for estimating I-br (60-min) predpitatio.fre
quency values. Multiple-regression screening techniques were \lSel

to develop equations for estimating I-hr values. Factors considere<
in the screening process were restricted to those' that could b
determined easily from the maps of this Atlas or from generall:
available topographic maps.

The 11 western states were separated into several geographic
regions. The regions were chosen on the basis of meteorologica
and climatological homogeneity and are generally combinations 0:

river basins separated by proIninent divides. Arizona is locatec
wholly within a region that extends from the crest of the Conti·
nental Divide, the Sangre de Cristo Range, and the Sacramentc
Mountains in Colorado and New Mexico westward to southwest
ern California, the Virgin River Basin in Nevada, and the Wasatch
divide in Utah. Equations to provide estimates for the I-hr dura
tion for 2- and l00-yr return periods are shown in table 11. Also
listed are the statistical parameters associated with each ~uation.

In these equations, the variable [(Xl)(Xt/X2)] or [(X.)<XafXJ]
can be regarded as the 6-hr value times the slope of the line con
necting the 6- and 24-hr values for the appropriate return period.

Estimates of I-br precipitatioa-frequency values for remm
periods between 2 ad 100 yrs. The 1-hr values for the 2- and
l00-yr return periods can be plotted on the nomogram of figure 6
to obtain values for return periods greater than 2 yrs or less than
100 yrs. Draw a straight line connecting the 2- and lOO-yr values
and read the desired return-period value from the nomogram.

Estimates for 2- aad 3-br (UO- and ISO-miD) precipitatioa
frequeDcy values. To obtain estimates of precipitation-frequency
values for 2 or 3 hrs, plot the 1- and 6-hr values from the Atlas
on the appropriate nomogram of figure IS. Draw a straight line
connecting the 1- and 6-hr values, and read the 2- and 3-hr
values from the nomogram. This nomogram is independent of
return period. It was developed using data from the same region'
used to develop the I-hr eouations.
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TR-20 LESSON OJTLIf£

I. GENERAL

A, PURPOSE

BI I>EVEL.rnlNT

C, MSIC ASStf'PTIOOS

D, CAPABILITIES NID LIr1ITATlcr~

. II. liM DATA

A, DRAlfll'\GE~ AND SUB-AREAS

B, RAINFALL

(1) Dl.JRATIa~ (HRS)

(2) A~NT UN)

(3) DISTRlBUTIor~

C, RUNOFf OJRVE tl1'mERS

D, TI~ a= CONCENTRc\TIOOS

E. CROSS SECTIOO nAT.4 OR XAND MVALlES

(1) lli.VATION OR STAGE

(2) DISCijl\RGE

(3) EiID APfA

FI STRJCTURE MTA

(1) B..EVATION OR STAGE

(2) DISCW\RGE

(3) STORAGE

GI RE4CH l..ENiTHS

(1) R8.ATIO'lSHIP TO KINEf.1'\TIC TRC\Ya TI~

.l11ID W\IN TI!'£ INCRE'eIT



TR-2Q LESSON OUTLINE (cont'd)

.AT
(2) LJlIN =L mV

(3) LR = .L:lTmV

III. HYDRCXJRAPH DE\'EL.OFm'IT

A. IN1RODUCTHJ~

B. RAINFAll.

C. CONVERS ION OF RAI tf=ALL TO RUrm

D. UiHT HYDRCX3RAPH THEORY

E. PEAK RATE EOOATHJ~

F. ca''POSlTE FLOOD HYD~RAPH

G. crnslNIND HYDRCXJRAPHS

IV. RESERVOIR ROlITIND

V. REl\CH ROlITlfIlJ

VI . STAND.4HD CCMROl

VI I. EXEClfTlVE CONTROL

VIII, .ADDITIONl\L CAPABILITIES
A. MJDIFY STAND.4RD C(JITRal

B, IN1mfl> lATE PEAKS

C. READ-DISCHl\RGE HYDRCXJRAPH

IX, ORDER OF INPUT

X. CLASS FroBl.B1

XI. VERIFlCATIrn CF RESULTS



·CD

PURPOSE a= THE TR-20 CCWLfTER PRCXJRAr'1

I. TO ASSIST THE ENGINEER IN HYDROL1X1IC EVAL.I..V\TION a=
FLOOD EVENTS FOR USE IN AW\l...YSIS CF WATER RESOORCE PROJECTS.

2. nFROVE GX.l4LIlY OF WJ\TERSHED PLANNIf'KJ BY ANt\LYlIf'KJ

r,tJRE ALTERNl\TIVES.

3. ALTERNl\TIVES CAN INCWDE VARICXJS LAND USE AND CXNER

CONDITIONS--STRUCTIJRAL AND rm-STRUCTIJRAL.

4. IT IS ASI~XJL£ EVENT MJDEL h'H ICH ccrRJTES DIRECT RUr·m

RESULTIf'KJ 00·1 MN SYNTHETIC OR NATURAL RAINSTO~1.

5. IT DEVELOPS FLOOD HYDRCXJRAPHS AND fUITES THE FLOW

THRCXJGH STREN·1 Cf-it\Ntas MID RESERVOIRS •

6. IT ro1BINES ROLJTED HYDRCXJRAPHS vlITH TI{)SE FRCl1 TRIBLrrARIES

MID CCJ1PlJTES PEAK DISCHC\RGES" THEIR TIf'E CF OCCURRENCE

AND THE WATER SURFACE ELEVATIONS AT NN DESIRED CROSS

SECTION OF STRUCTURE.



8AJ/t R S SUMPTION~

z. A nAln{"QII- JI''I'''o{{ m()d~1 Dr d/re-cf rLiI1t:J(1)

Q 6t:1~e ';-/~w can he Qdd~d

3. £~'J'""e~r t:'r,e,.,,/-~didevelopea' t"t.Jlfh e&f~e f71"

U5e.. as Q rnaJ·t1"- f?bJec:l-/v~

l.j. De~I'JYlecl f-() U~~ tltvt:lJlah/t! .50'/~ d4/-~

QIr;vJCj wi/A. lal-1d W5t! 'J-1{"Ol-mQ!-lfJlf.

s. U.se~ ba~IC h'1c1rD/()f'1 CO 11 cepl-.5 d~.sc.rllJ~d

111 se.s NtlhOhq/ E.""JJ1t:~r/H' HqncllJfJ#1:

(NE H) ~e'c. £of - H'fdro/DJ'/



CAPABILITIES AND LIMITATIrn~

1. RCXJTE THROOGH 99 S1RUCTURES.

2. ROUTE THROUGH 200 STREN1 REACHES.

3. CCl1PlfTE UP TO 3()J ORDIN.t\TES CF A HYDRCXJRAPH AND PRINT

em DISCHt\RGE AND ELEVATI Q'~ FOR EACH.

4. f1l\KES Ar~ UNLIf·lITED Nll1BER if RCUfH'lJS THRClIGH

A WATERSHETI.

5. DEVELOPS AND RCXJTES THE RlJrffF FRC11 9 DIFFERENT

STO~ DISTRIBUrIONS.

6. ca·1BINES HYDRCXJRAPHS FRCr1 AH UNL!f'lITED NLI1BER OF

TRIBUrARIES AND REACH TE~urU\LSJ BUr CCJ1BINATIONS

OF STRUCTURES AND CROSS-SECTIONS ARE LIMITED BY ITH1S 1 &2.

7. DIVIDES A HYDROGRAPH INTO 00 SEPAMTE HYDRCXJRAPHS.

8. READS ADISCHt\RGE HYDRCXJMPH AND ROUTES IT THROUGH A

\'JATERSHED.

9. STmES UP TO SEV8~ CCJ1'UTED HYDRCXJRAPHS AT MN TIr£.

10. EACH STCR1 DISTRIBlJTHJ~ IS LIrlITED TO 100 INPUT VM..VESJ

CROSS-SECTION AND STRUCTURE. DATA ARE LIMITED TO 20 LH£S.

ll. THERE IS A LHUTATION AT 6IJJ STANDARD CONTROL

STATEllNTS.
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lIsl 01 v.rlables
V. _ 2·yr I·hr estimated value
V,,, = 100·yr I·hr estimated value
X, _ 2·yr 6-hr valuo "om p'ecipitalion·lreQuency maps
X. _ 2·yr 24-hr value Irom precl pitalion·freQuency maps
X, - !()Q.yr 6-hr value lrom precipitalion·freQuency maps
X. - lOQ.yr 24·hr value Irom precipltation·freQuency maps

Meln .1 Sbndud
Carr. No. 01 computed error .f

Equ.tlon co"'. , ••tlon, aln, vllu.. ..tlmate
(Inch..) (inch",

V. _ - 0.011 + 0.942(X,)(X,/X.)] 0.95 86 0.72 0.085
V,,, _ 0.494 + 0.755((X.)(X./X,l] .90 85 \.96 .290

F.stlml'" lor 1. I"" J.hr (110. Ind 18Q..,ln) predpllation.
I",,,ueacy .aI..... To obllin eslimlles of p,ecipitation-I,equeney
values 10' 2 0' J h.., plot the I· Ind 6-h, val.... hom lhe AU..
00 the Ipproprilte oollloln"o of ftgu,e IS. Orow I sl,aight hne
cODneelinl the I· Ind 6-hr VIlues, Ind rud Ihe 2· .nd J·hr
valuel 1'0111 the notnOgrlm. This nomog,am is indcpendent 01
relum period. II was developed using dall Irom Ihe same regions
used 10 develop the I-hr equllions.

Procedures lor eslllnillac I-h, (60.mln) p...elpitatlon.(,e.
queMy ..I..... Multiple.,egression se,eenlng technique. wcre used
10 develop equotions ror estim.ting 1~hr values. Factors considered
in lhe se,eenlng prOCell were reslricled 10 lhose Ih.1 could be
dctermined cuily hom the mlps 01 this Atlas or from gcnerally
Iv.i1lble topographic ml"'.

The II w..lern It lIes we,e separaled Inlo several geogrlphic
rcgion.t. The regions were chosen on the bllil or mc:lcorolocicaJ
Ind c1imatologlcll homoaeDcily and IA: generally combinations 01
river basin. aeparaled by pro'mineDI divides. Arizonl il located
wholly wilhlp I ,egioo thll exlends from Ihe crest of the Coati·
nenlll Divide, the SanlA: de Crillo Ringe. Ind Ihe Slcrlmento
Mountainl In Colorodo Ind New Melica wcstward 10 southwest·
em Califo,nil. Ihe Virgin RIve, Buin In Nevldl. Ind the Wasatch
divide 10 Ulah. Equllionl to provide esllmlles lor the I·h, dura·
tion lor 2· Ind 1000yr relum perinds are shoWl! 10 IIble II. Also
listed are the atalislical plromelen associ lied wilh clch equllion.
In lhese equllions. the vlrilble ((X,)(X';X.)] or I(X.)(X./X.»)
can be regarded as the 6-h, value limel the slope 01 Ihe linc eon·
nceUnlthe 6- Ind 24·b, values lor the Ipproprille relum period.

Ead....l.. of 1.., pndpltolloD.!requeDcy .a1UeI for ...Iura
per\odJ be_I 1 ... 100 yn. 11Ie I·M values 10' the 2· Ind
1000y, return periodl ClD be ploUed 00 lhe Domogr.m of figure 6
to obllin volues for ,eIU'D pe,iods greater Ihao 2 yrs 0' less than

. 100 yft. Draw I straight liDe eonncelinl Ihe 2· and loo·yr v.lues
Ind read the desired ,eluro-period value hom the nomneum.
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ceol. In fact, alne .tadoM II el_lIoos over 6,000 It hid rllios
IhoWI d~erenc:eaof leu thla 5 pet'CCot.

The ",110 belWee1I 2·yr 24-h, valuea lor all dill Ind dill
from the I'IilH)ll]y aeria wu plOlted 00 e mlp 01 Arizona. Thl.
ahowed th.t oeveD of the aIM IlatioDl .t· elevllionl ove' 6,000 It
with ratioa puler thin \.10 berweea lIIe IwO aerica were coneeD'
lrated aIonl Ihe froDt face of the MOlOllon R;m or jusl .Iighlly
ave, the ereat of the ,1m. ID this Iimiled ,eglon. the dill .uggesl
th.1 a lCriel compoaed of obaavatJoaa COGllioiDl uelusively roiD
would be 10 to 20 perceol below the 2·y, 24·hr valuea from Ihe
Allu maps. AI the 2'·yr relutll paIod. dillerencea would Iikefy
be aboul ball the 2·yr 24-br difrereaca; and II the 1000y, relura
period, there would be DO d~e...-. AI the 6-hr dUrllion. dille,·
_ ~D the lWO dallaerlea are Iaa thaD 10 perceol II all
durollooL Over the real of Ariwna, the data do Dot indial1e Ilg.
nlftcaol dilIerencea belween a raJlHlnJy aeriel Ind the seri..
compoted of all mulmum lonull eveDIS.

JIIM IDlenaI eclec:lcd Wet desilned 10
1M dneripcioll oflhe Iaopluvlll pille..
.... TIlt lIoliDe iDlervel DO lhe ml".
:alioa .. 0.2 III. for values below 3.0 iD.
Iriod, tbe '*"11 II 0..5 Ia. for vllues
lodl of 10 JII or pater, the IDtavaI
... II 0.....~ tbe "'"p' It lhe 6-br
.1 Ia. for predpltlltloe-frequellCJ yolua
.6 10 ••0 ud 0.5 Ill. el v.lua over
U- beea placed belWUD widely
repo. a IiDar lalerpolltioa

..... IaltfVal -'d lead 10 erro_
doM wItIaiD the bouadl,iet of • par·

lIdIed oa the Iow·valued lide of tho

preMlll ptealpilitlotHrequency 1IIIp'
: d..ra... for relum period. of 2. 5,
II bopluvial m.". ,epruenl lhe 360
tbe paltlal-duulioa ae,ies. Oil' were

4nt1dotH1ay Ioce",," for the IMull
y the C81plrIcaJ focton Jlven In the

"~n1-..1ba

_I frequeocy valuel of preclpllilioo
oUJ bydsoloale purpoaea, p,ecipilllloo
ted Ia a cliJereal manoer from thaI 1111
ttIoe of ....... &IDOWIII to pncipltillo.
oaa ud tbe _ro alila bu beas
rea with almIIu' 1_ ellmatololY. All
I III the IDIe_taID IDIMlo which II
a _ of a \iDe' (rom \be Moaolloa ud
MWco ""p tbe Wuatdl Ranae Ia
AbCI'D CalIfonsla coutII no... ud list
• _ utaoda (rom the Mea.icaD border

INortIIweaL
uUlUl1 fOf • IIIU1mum InnuII preclpl
.. the coIdar _w of the year. DurlDc
....,. ud Febnwy, Just over 20 pm:ea~l -
~r eva.. were reported. This ftl"re II
111 data .... -'dcnd or oaJy dati f .

6.000 h. Of the mulmUID anaua! eveall Procedures for Estimating Values for
~ .... tban 1laIf coalllll any .now. 0
__ IIad 10 to 15 yn of observatloae uratlons Other Than 6 and 24 Hrs
• pndpltadoo obIcrtlot pIOIram. For 1ba Iaopluvlal ....p' In thlt Atlaa .... for 6- and 24·h, dura·
'0 data aeries wve formed .. discusNd tIoDa. 'Of many bydroloalc purposea. values 10' olher dural ion.-lI, IIIlpOItaIIce of Soow Ia Esllmlllq .... _'1. Such valuel CID be allmated ullnl the 6· Ind H-h,
tbaD data, I ratio wu forroed betweea map' ud the elllpi,ical methods oullined in the followinl acetions.
1M taIa1nl lIWlI",um aDD.... 1be psocedurea detailed below for obllinlnl ... 2·, Ind J-h, elli·

r ..... fOf the aeries with ....... oc:s:ur- Dlalel were clndoped lpeciflcally for this Allu. The procedu,ca
IV 10 pertltnt of auch rallaa showed lea for obtalnial elllmllel lor leu thaD I·h, duralion Ind fa, 12-hr
I bcrweea the two vlluel. E1evltion did durolloo we,e adopled from Weather Bureau Technicll riper No.
.Iace there were ooly nine .talions over 40 (U.S. Wealhe, Bureau 1961) only Iller Invelligation demon·
_ of puler than 10 perceDt ud 10 Itrlled their Ipplielbilily 10 dill from the "ea cove,ed by this
aD showinl dilIerences less lhan 10 per· Alias.

Firu" 16. P"cipilation d,pllt.Jura,lon dla,ram (t.. In }J.hr).
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RAINFALL TABLE 2

STANDARD SCS 24-HOUR, TYPE II DISTRIBUTION
CUMULATIVE RAINFALL TABLE

(REVISED MAY 1982)

TABLE NO. TIP~E INCREMENT
5 RAtNFl 2 0.2500

8 0.0 0.0020 0.0050 0.0080 0.0110
8 0.01~0 0.0170 0.0200 0.0230 0.0260
8 0.0290 0.0320 0.0350 0.0380 0.0410
8 0.04~0 0.0480 0.0520 0.0560 0.0600
8 0.0640 0.0680 0.0720 0.0760 0.0800
8 0.0850 0.0900 0.0950 0.1000 0.1050
8 0.1100 0.1150 0.1200 0.1260 0.1330
8 0.1400 0.1470 0.1550 0.1630 0.1720
8 0;1810 0.1910 0.2030 0.2180 0.2360
8 0.2570 0.2830 0.3870 0.6630 0.7070
8 0.7350 0.7580 0.7760 0.7910 0.801t0
8 0.8150 0.8250 0.8340 0.8420 0.8490
8 0.8560 0.8630 0.8690 0.8750 0.8810
8 0.8810 0.8930 0.8980 0.9030 0.9080
8 0.9130 0.9180 0.9220 0.9260 0.9300
8 0.93~0 0.9380 0.91t20 0.91t60 0.9500
8 0.9530 0.9560 0.9590 0.9620 0.9650
8 0.9680 0.9710 0.9740 0.9110 0.9800
8 0.9830 0.9860 0.9890 0.9920 0.9950
8 0.9980 1.0000 1.0000 1.0000 1.0000
9 [NOTBl

Note: On Executive Control use Rainfall Depth in inches and Rainfall Duration of 1.0.
The format for this table is Form #271, Page F-7.
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SCS· ENG•• 271 DRAFT
REV. May 1982

TR - 20
CUMULATIVE RAINFALL TABLE

STORM TYPE OR DATE _

U. S. DEPARTMENT 0' AGRICUlTURE
SOIL CONSERVATION SERVICE

(}
"II!
I....

Watt,.hed

DATA I I
...-----.,.---4 DATA 'AELD NO. I I DATA FIELD NO.2 I DATA FIELD NO, 3 I DATA FIELD NO. 4 I DATA FIELD NO.5

CODE I I '

OF

RECORD
IDENT.

• I

I -; Clft: ~---1----'=~---'-=--t--mJ:.6FF IMPORTANT: line out ul'lused lines. Data fit Ids requlrt decimal points.
17~ I I Itt-9)1 OPTION TIME INCREMENT I I

~I~ fEJR,AII:N,FI4III}\~}~~~~jili}::;w~tn:.\:A k.'(.:·:>?:?·+;~;/S:l:/N%+MSi·/{ktv;\}{}~~;~i~iiYtH?iD/i /iH:;J:y/::~t·~.1 I , I I I 'e I I
"It" ,I-\~ I I I INOTE: A maximum of 100 entries ( 20 records) ort allowed. 1
{~6: I~ 1 I I I I
f)/" / t:/ ~. I I I 1Enter tueeessive entries left to rl9ht with first ent" for time • O. Fin last row of data with last entry of toble. I

~ (fJ I~ t· ... j·.-I .. ·<"!t. • .' .. ·!.I·.'....... i , iii

~,\

,
,

.......

.........
I , , , ,

..L
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, , I , , ,

...&.J
......

=1 f:;··l:'~;~:;':i;·,·:::·:::';·l;::;i:::·:,:: .. 8' : ,'.1.',., ..
". : ':. ~: ••_. ~ ••: .... :.:._.:_. " ,0, .' ••
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:PERCENT OF RAINFALLill]Ummltlltllllf BY DURATION

Time Type IA Type I Type II Type IIA_

-hrs- 1- % 1- %

0.5 11.5 21. 2 37.8 59.1
1.0 16.9 2.8.0 45.0 65.• 0
2.0 24.9 37.0 53.5 71.4
6.0 46.1 57.3 70.4 ' 83.0

12.0 68.0 75.7 83.7 91.0
24.0 100.0 100.0 100.0 100.0._-_._._-----
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IInterpolate the values shown to obtain runoff depths for Cl\'s or rainf.ill amounts not llhoWTl.

(21o-VI-TR-55, Second Ed., June 1986) 2-3
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RUNOFF FOR INCHES OF RAINFALL

(Curve No. 80 )

e(

~hS 0.0 01 ·02 0.3 0.4 05 0.6 0.7 0.8 0.9

0 0.00 0.00 0.00 0.00 0.00 0.00 o.oe 0.01 0.03 0.05

1 0.08 0.11 0.15 0.19 0.24 0.29 0.3~ 0.3c; 0.44 0.50--

2 0.56 0.62 0.68 0.75 0.82 0.8q 0.9C 1..03 1.:1-c 1.17

3 1.25 1.33 1.40 1.48 1.59 1~64 -1.72 1.80 1.88 ·1.96.
4 2.p4 2.12 2.20 2.29 2.38 2.46 2.55 2.63 2.72 2.81

5 2~89 2.98 3.07 3.16 3.25 3.34 3.43 3.52 3.61 3.69

6 3.78 3.87 3.96 4.05 4.14 4.23 4.32 4.42 4.51 4.60

7 4.69 4.79 4.88 4.97 5.06 5.16 5.25 5.34 5.44 5.53

8 5.62 5.72 5.81 5.91 6.00 6.09 6.19 6.28 6.38 6.47

9 6.57 6.66 6.76 6.85 6.95 7.04 7.14 7.23 7.33 7.43

10 7.52 7.62 7.71 7.81 7.9J 8.00 8.10 8.19 8.29 8.38

11 8.48 8.58 8.67 8.77 8.87 8.97 9.06 9.16 9.26 9.35

12 9.45 9.55 9.65 9.75 9.84 9.94 10.04 10.14 10.24 10.33

13 10.42 10.52 10.62 10.72 10.82 10.91 11.01 .11•.11 .11.20 11.30

14 11.39 11.49 11.59 11.69 11.79 11.88 11.98 12.08 12.18 12.28

15 12.37 12.47 12.57 12.67 12.77 12.86 12.96 13.06 13.16 13.25

16 13.35 13.45 13.55 13.65 13.75 13.85 13.94- 14.04 14.14 14.24

17 14.33 14.43 14.~ 14.63 14.73 14.82 14.92 15.02 15.12 15.22

18 15.32 15.41 15.51 15.61 15.70 15.80 15.90 16.00 16.10 16.20

19 16.30 16.40 16.50 16.59 16.69 16.79 16.89 16.99 17.09 17.19

20 17.29 17.38 17.48 11.58 17.68 17.78 17.·88 17.98 18.08 18.18

NOTE; Runoff value determined by equnion Q. f{+OO~8st

REFERENCE: HydrololY Guide

EXAMPLE: 4•50 Inch.. ralnt.II _ 2.46 Inches runoff.
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HYDROLOGIC SOIL GROUPS

e
~.

A. (Low runoff potential). Soils having high inf1itration rates even when
thoroughly wetted and consisting chiefly of deep, well to excessively drained
sands or gravels. These soils have a high rate of water transmission.

B. Soils having moderate inf1itration rates when thoroughly wetted and
consisting chiefly of moderte1y deep to deep, moderately well to well drained
soils with moderat~y fine to moderately coarse textures. These soils have a
moderate rate of water transmission.

C. Soils having moderate infiltration rates when thoroughly wetted and
cons i st i ng chi ef1y of soil s wi th a 1ayer that impedes downwa rd movement of
water, or so;ls with moderat~ly fine to fine texture. These soils have a slow
rate of water transmission.

D. (High runoff potential). Soils having very slow infiltration rates when
thoroughly wetted and consisting chiefly of clay soils with a high swelling
potential, soils with a permanent high water table, soils with a c1aypan or
clay layer at or near the surface, and shallow soi 1s over nearly impervious
material. These soils have a very slow rate of water transmission.
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HYDROLOGIC SOIL GROUP CLASSIFICATION
C@

SOIL RUNOFF
GROUP POTENTIAL

INFILTRATION
" RATE *

CHIEF SOIL CHARACTERISTICS TRANSMISSION
DEPTH DRAINAGE TEXTURE RATE

A LOI'I HIGH DEEP EXCESSIVE
TO

WELL

COURSE
SAND OR
~RAVELS

HIGH

B

C

~iODERATELY

LOI"

t',ODERATELY
HIGH

MODERATE

SLOW

DEEP WELL MOD, COURSE MODERATE
TO TO TO

MOD, WELL MOD, WELL MOD, FINE

MOD. DEEP t10D, WELL MOD, FINE SLOW
TO TO TO

.MOD, SHALyOW POOR FINE
(HARDPANS

D HIGH VERY SLOW SHALLOW

~
VER NEARL]

IMPERVIOUS
r1ATERIAL

VERY"POOR FINE VERY SLOW

tERMANENTJ rCLAYS \'1ITH j rARDPANS
HIGH WATER HIGH SWEL~ING AT OR

TABLE PONTENTIAL NEAR
'SURFACE

* INFLITRATION RATE WHEN THOROUGHLY ~JETTED,

·rr· z

t~
\

"
"-l



Exhibit A-I: Hydrologic soil groups for United States soils

AA.A. 0 AO"VEN C A"EN e ALOI'" 0 ALSE" •
AAUII' 0 AOOICItS 0 A.... Ii: LIN C ALOINO C ALSPAV'H C

AAIIDN C ADOIELOV e A"S II ALEDO C ..lST ..D C

USUD • AO;: A AHU_ 0 ALr'"0S C ALSTONY •
AAZD.. Hl • A~1t • ...'T ....V... OIlAlI«D C ALEIt ....GIIt C ALSVP C

AlA( 0 A~l II A""AHNEE • ALE..EOA C "LTA"ONT D

..... .10 C ADEl. WET 0 A1r0"ITCl C ALE. II AlTAPEAIt II

A."LO."DI ..H II ADELAIDE 0 AlCO 0 AlE.ANDEIl C ALTAII •
A.AIICA • A~lANTO e AlitE'" • ALEIi .. NOIUA C ALTAYISTA C

A.'UE • AOEll ..O I AII .. AN I) ALI'III I AL TDOIII' 0

AllIE • ..DELI NO. C AIICMAN. ST')NY C All'lACI C ALTHOVSE •
AIIIIOTT I) Ul I NE -AlItAL I All! Y • ALI' 0110 I AlTlCIIEST I

AII.OTTSTOWN C ADELPHIA • 'C AItlEl" .. • ALGANSEE P Al TITA C

AIIC"l /) ADEN C AIN""'E" " AlGAIIAOIIO A ALT .... A II

AilE" II AO£o;" C AI"SlEY I ALG!AITA I ALTO C

AIIEl'" II AlXiEII 0 AI..SWCIlTH ~ .. lGIEIIS C,OI ALTO"" c
".Ell I ... OIE .... " AIIw.CNT C AL'O ... C 1 ALTON A

...EIIDEE" C ... 01 LI 5 II AIIIPO~ I 0 "lGO..... I'D ... lTOONA C

...EllONE II ... OIN I) AITS e ALH.....IIIl ... I Al TUO" 0

A"EIISITO C AOI05 I) A.IC C ALMA III I ... lTUll ... S C

A'f.n '" "OJUNT ... S C A.lOL ITO 0 ALICE I ALTVS I

"fE5 ° APIC 11015 II Ar... O C ALICEL I ALTV"'N I

""ESf II AOICINS. ALIt ... L1 C AItU" A ALICIA I AlVI' ...
AlIllENE C ADC.lfillS. Wf I C ...1t"'N .'0 ALIDA II AlV" II

A.IOU ... • A~EIl C AItASIt .. • ALIItCHI II ALVS" 0

A.IOU .... I'LDOOf.O C "1)01"'" ° AItEl ... I) ALINE A ALY .. II ... 00 II

AlllT ... C ADOIIE C ... ItfIlC ... N • AlIi:IPIO'E C ...lVI'" •
..eo C "':lOlPH 11'01 "'rEAVE 0 ... lltO 0 "lV I II ... C

.... 011 ° "'005 C I ... ICIN ... • ALL""ASH II ALVISO °....O~I""'E 0 "OIl I"'" uOI "'llE~ 0 ALl .....CIlE 0 ... lVODEST 0

A.OTEN 0 AOYOIC ... Y t' I AL"OOI .. e "ll ... NTOH 1I'El ...LYO" 0

AlII ... " "'E;:ET C I "'L"CSHI .. ALL.. NTOfoI. 0 AL Vt'". OIlAl NED C
A....H.... II AENE"'S II I Al"E ... DEPIIESSIOHAL ALYOIl. PROTECTED C

e .... IIAZC 0 "'"EY C I "LAElO" • ... Ll ... 110 II ALWILO'" II

ABRAZO. ,,, ... YEllY C "'l'lEY e I "l... '" ... "'LLDO"'" II ...LY"'N C

ABREU 0 .. n "'OEN ° I AlU .. 1 C "LlE'~NY • ALZ"O ... 0

A.llICiO II .. no.. "01 ALA"" ~ "LLE .... NOS 0 ALZOL" C

AIIS ... "OItEE C ..,.. • I AL.....AOIT ..S C ALLEN II A.....OOII 0

..... SCO '" .. ... , ... I P..... 0 I ALA.... NCE e ALLE"OALE II A.... GON °AIIS"ER ° "'''N 0 I AL .... IIIQUE I ALL f NO011 I' II A.... L... II
AilS TED C ACAR II I ALAMe 0 ALLE"'S P... IIIC II A.....LV °... IISTED. I'lO:lOED ° "''''SSIZ 0 Al .... OCil)llDO e "LLE"S P... IlIt. STOHY C A"A~. II

"'''SION C ...GATE C AL..... OS ... 0 AlLENTlNE 0 " ......I:.... C

AC"ClO II "'''T'U P AL..... OS .... o ... IMED t "'LLENWOOO II A"AlIllLO II
AC"'D~ ... e ",... ".... p Al ..... VCHEE P ALLEY II A"'" 5... II

"'C"D'" 0 "GENC. C AlANc.S ~ ... LlH..NOS 0 A..... S.....ODEII .. TElY C

A"". ° AG!R ° ... l .. ~ ......... 0 Alll .. NCE II WfT • S ... ND.

"C .. NOD e A"' ....... N 0 .. l ..P .. 1 " "LLIG..TOII 0 SUflSTII"TUIO

"C"'SCO 0 "GN"L I) "lAZ"N e "LLIS 0 A"'IIEII II
ACC!lEIIHOR II "GNESTON ! "'lP"" P ALL 1S0t00 e A".U °"CE ITUN.. S II ACiHESION. COlllIlY C "LII .. NO 0 ALLICEII e ""IIO.. T e
ACEl C lUllS TIIAT VtO ALII ... N. e ... lLOII II A..1I0V C

"CHI" 10; C .. CiHESTON. COlllllV C Ale .. TON 0 "lLOVEZ Il A"IIA .. NT II
"CI£~ II ... CiNCSTO"'. C "'LEEE C AL..... C II ..... 'IIAl. II'C

"'CItEII""''' A'DI NDNGIl .. YEllY ALIIE ..... lllE II AL"''''NOII e A..nIA C
... CItEIlVILLE e I "CiHEW C ALIIEIITO'" II ..L.... VILLE 0 A"ENE 0
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Table 2·2a.-Runoff curve numbers for urban areas l

Curve numbers for
Cover description hydrologic soil group-

Average percent
Cover type and hydrologic condition impervious areal A B C D

Fully developed urban areas (vegetation utablishedJ

Open space Oawns, parks, golf courses, cemeteries,
etc.!,:

Poor condition (grass cover < 50%) ....•...••.... 68 79 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 75%) .............. 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way).......................... 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) .................................. 98 98 98 98

Paved; open ditches (including right-of·way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of·way) ..................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)4... 63 77 85 88
Artificial desert landscaping (impervious weed

barrier, desert shrub with 1· to 2-inch sand
or gravel mulch and basin borders). ••••••••• 0 •••• 96 96 96 96

Urban districts: >

Commercial and business .......................... 85 89 92 94 95
Industrial ........................................ 72 81 88 91 93

Residential districts by average lot size:
118 acre or less (town houses) ... '.' ................. 65 77 85 90 92
114 acre ......................................... 38 61 75 83 87
113 acre •••••••••••••••••• 0.0 •••••••••••••••••••• 30 57 72 81 86
1/2 acre ............................................ 25 54 70 80 85
1 acre ........................................... 20 51 68 79 84
2 acres .......................................... 12 46 65 77 82

DevekJping urban aTf(l8

Newly graded areas (pervious areas only,
no vegetation)6 ..........................•........ 77 86 91 94

Idle lands (CN's are determined using cover types
Iimilar to those in table 2-2c).

'Average nmof!' condition, and I. & 0.28.
-The average percent impervious area shown was used to develop the composite CN'8. Other assumptions are as follows: impervious IlJ'elL.'"

are directly connected to the dnlinage 8ystem, impervious areas Illlve II CN of 98, and pervious areas are considered equivlllent to open
Ipllce in good hydrologic condition. CN's for other combinlltions of conditions Jnlly be computed U8ing figure 2-3 or 2-4.
ICN's shown are equivlllent to those of palIture. Composite CN's lJIlly be computed for other combirllltions of open Ipllce cover type.
~mp<>f\ite CN's for naturlll desert landscaping 8houldbe computed using figure8 2-3 or 2-4 based on the impervious area percentllge (CN

& 98) and the pervious arell CN. The pervious arell CN's are assumed equivlllent to desert 8hrub in poor hydrologic condition.
IComposite CN'1i to use for the design of temporary !TlellSures during grIlding and constroction should be computed using fJgU1'e 2·3 or 2-4,
hued on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.
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Table 2-2b.-Runoff curve numben for cultivated agricultural landsI

Curve numbers for
Cover description hydrologic soil group-

Hydrologic
Covertype Treatment2 condition3 A B C D

Fallow Bare soil 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93

Good 74 83 88 90

Rowerops Straight "row (SR) Poor 72 81 88 91
Good 67 78 85 89

SR + CR Poor 71 80 87 90
Good 64 75 82 85

Contoured (C) Poor 70 79 84 88
Good 65 75 82 86

C + CR Poor 69 78 83 87
Good 64 74 81 85

Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81

C&T + CR Poor 65 73 79 81

e Good 61 70 77 80

Small grain SR Poor 65 76 84 88
Good 63 75 83 87

SR + CR Poor 64 75 83 86
Good 60 72 80 84

C Poor 63 74 82 85
Good 61 73 81 84

C + CR Poor 62 73 81 84
Good 60 72 80 83

C&T Poor 61 72 79 82
Good 59 70 78 81

C&T + CR Poor 60 71 78 81
Good 58 69 77 80

Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83

Good 51 67 76 80

IAvel"llge nmoff condition, and 1" = O.2S.
-Cmp "~lIidl/(, C'1Jt'f'I'applies only if re!lie!ut' i!l on at lellSt S<:f of the Ilurface throughout the yell/".
"HydrulOl{ic condition i!l ba.--ed un combination of factors that affect infiltrcltion and runoff, inclue!ing (Ii) clen!lity 11Oe! ClIJ10py of vegetative
ll/'eIU', (b) Ilmounl of yell/"·roune! cover, (c) Ilmount of gn.s:; or clolle-seeded legumes in rotatiol1ll. (d) percent of residue cover on the lane! !lUI"
fal't.' (goo<l ~ 20'".+ l, ane! (e) degree of tlurface roughness.'II: ,"'llctOr!l impair infiltration and tend to increase runoff.

Kf; jo'ltctOr!l enl'Ourcige IIvel'llKe and better than Ilvenlge infiltl"lltion and tend to decreue runoff.
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Table 2·2c.-Runoff curve numbel'll for other agriculturallands J

Cover description

Cover type

Pasture, grassland, or rang~ntinuous
forage for grazing.!

Meadow-continuous grass, protected from
grazing and generally mowed for hay.

Brush-brush.weed·grass mixture with brush
the major element.3

Woods-grass combination (orchard
or tree farm).5

Woods.S

Farmsteads-buildings, lanes, driveways,
and surrounding lots.

'Average runoff condition, and III = 0.28.

Hydrologic
condition

Poor
Fair
Good

Poor
Fair
Good

Poor
Fair
Good

Poor
Fair
Good

Curve numbers for
hydrologic soil group-

A B C D

68 79 86 89
49 69 79 84
39 61 74 80

30 68 71 78

48 67 77 83
35 56 70 77
430 48 65 73

57 73 82 86
43 65 76 82
32 68 72 79

45 66 77 83
36 60 73 79
430 55 70 77

59 74 82 86

1/'00,.:
Fuir:
Good.

31'W,.:
Fui,.:
Good:

< 5O'k ground cover or heavily grazed \lith no mulch.
50 to 75r,f ground cover lind not hellvily gnu.ed.
> 75~ ground cover lind lightly or only occasionally gT'IIZed.

< 5O'k ground cover.
50 to 75~ ground cover.
> 75~ ground cover.

4ActWll cul've number is less than 30; U8e CN K 30 (or runoff compUtlltions.

-eN's llho\ll1 .....ere romp.uted (01' arew; \lith 5(Y,t .....oods and 5()I;i gnASS (pal.1.ure) cover. Other combinations o( conditions may be compu~d

(rum tht' CN's (~r .....oods and pl&Stw'e.

• J'ow': Forest litter, llmII1l trees, and brush are destroyed by hellVy grv.zing or regular burning.
Fuir: Woods lire gnazed but not burnt'd, and 80me (orest litter coven; the soil.
<iood: Woods are protected (rom gnWng, and litter and brush IldeqUlltely cover the 8OiI.

(21().V!·TR·55, Second Ed., June 1986) 2-7



Table 2-2d.-Runoff curve numben (or arid and lemiarid rangelands·

Curve numbers for
Cover description hydrologic soil group-

Hydrologic
Cover type condition' A' B C D

Herbaceous-mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85

Oak-aspen-mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48

Pinyon-juniper-pinyon, juniper, or both; Poor· 75 85 89
grass understory. Fair 58 73 80

Good 41 61 71

Sagebrush \\ith grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55

e Desert shrub-major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

IAvt!n1ge runoff condition, and l~ ~ 0.28. For rll1lge in humid regions, use tlIble 2-2c.

IJ'{)()r: <3O'k ground cover Oitter, gnt~, ll1ld brush oven;tory).
FlIir: ao to 7O'k ground cover.
<if,O(/: > 7O'k ground t'Over.

~ur\'t' numben; for gJ'OUP A have been developed only for desert shrub.

)
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TABLE 10.1 CURVE NUMBERS (CN) AND CONSTANTS
_/ -~.......

@' .~

FOR THE CASE IA = 0.2 S
. .. ... . ... - ...

e( CN FOR CN S CURVE*
CONDITION FOR CONDITION VA-LUES STARTS

I I ~ I III WHERE P=

(INCHES) (INCHES)

100 . 100 100 0 0
95 '"87 98 .526 .11
90 78 96 1.11 .22
85 70 94 1.76 .35
80 63 91 2.50 .50
75 57 88 3.33 .67
70 51 85 4.28 .86
65 45 82 5.38 1.08
60 40 78 6.67 1.33
55 35 74 8.18 1.64
50 31 70 10.0 2.00
45 26 65 12.2 .2.44
40 22 60 15.0 3.00
35 18 55 18.6 3.72
30 15 50 23.3 4.66
25 12 43 30.0 6.00
20 9 37 40.0 8.00
15 6 30 56,7 11.34
10 4 22 90.0 18.00
5 2 13 190.0 38.00

0 0 0 Ir~F It:! TY INFItJITY

*CN cc:'m 1T IO:J II.
'.e



Worksheet 2: Runoff curve number and runoff

Project _

Location _

Circle one: Present Developed

1. Runoff curve number (CN)

By __

Checked

Date _
I

Date ----

Soil name Cover description
CN 1.1

Area Productand
ofhydrologic (cover type, treatment. and C'l CN x areahydrologic condition; I M -::t Oacres

group
N I I

percent impervious; N N Omi 2C1l
unconnected/connected impervious .-l . . 0%,r, 00 00(appendix A) area ratio) III oM oM

E-< ~ ~

1 i
~ \: ~....
.,J ,.
"< ~ ~
~ e ~.
<.

~ ~U
~ C3
~ ~~

v

l! Use only one CN source per line. Totals K

(

CN (weighted) • total product
total area

.--- K ---- Use CN K

D-2

2. Runoff

Storm #1

Frequency •••••••••••••••••••••••••••••• yr

Rainfall, P (24-hour) •••••••••••••••••• in

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1. fig. 2-1,'
or eqs. 2-3 and 2-4.)

(210-VI·TR-55, Second Ed., June 1986)
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Worksheet 3: Time of concentration (Tc) or travel time (Tt)

Project _

Location .

By

Checked

Date _

Date _

Circle one: Present Developed

Circle one: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of .flow segments.

2. Hanning's roughness coeff., n (table 3-1) ••

7. Surface description (paved or unpaved) •••••

9. Watercourse slope, s •••••••••.•••...••••••• ft/ft

8. Flow length, L •••.•••••••••••••••..••.••.•• ft

-0

-0

1+ I

1+ I

hr

hr

ft/s

ft/ft

Segment In

Segment ID

Compute Tt ••••••

Compute Tt ••••••
L

lAnd slope, S ••••••••••••••••••••••••••••••

Surface description (table 3-1)

0.007 (nL)0.8
T - "';;":'''';:''';''--=-''----:::-'-;-

t P 0.5 0.4
2 s

1.

5.

6.

Sheet flow (Applicable to Tc only)

4. Two-yr 24-hr rainfall, P2 •••••••••••••'. • • • • in

3. Flow length, L (total L..s. 300 ft) •••••••••• ft

Shallow concentrated flow

10. Average velocity, V (figure 3-1) •••••• ,•••••

11. Tt - 3600 V

15. Channel slope, S ••••••••••••••••••••••••••• ft/ft

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

1+1

ft

hr

ft

ft/s

Segment ID

ft 2

Compute r •••••••

Cross sectional flow area, a

Flow length, L •••••••••••••••••••••••••••••

Hydraulic radius,

Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) •••' ••••

T - L C Tt 3600 V ompute t

Hanning's roughness coeff., n ••••••••••••••
1 49 2/3 1/2

V - • r s Compute V •••••••
n

12.

14.

16.

Channel flow

17.

19.

18.

20.(

(21Q-VI-TR-55, Second Ed., June 1986) D-3
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TR - 20
STREAM CROSS SECTION DATA

CROSS SECTION NO. ____._-

U.S. D!NITM[fIT 0' AGRICULTUIt!
lOlL CONSERYATION SERVICE

Wot,,.lltd

DATAl TABLE
CODE NAME I~~i¥tjif~I!'{,~ft~!f~@$~;!J DATA FIELD NO.1 DATA FIELD NO.2 I DATA FIELD NO.3

OF

RECORD
IDENT.

IMPORTANT: Line ou' unused lines. Data field. rlqulr. decimal points.
Drolna9' Area. Sq. MI. Bankfull Elevation. Ft. f I ('.\.>~(.

I I
I I IIX SEC~ION 10.

C001- 200 I

{f..%~~~~·::J;~fi.~:{:~~~:~~r·~?

tuu 1.0 unless dischorge In CSM,)
NOTE: MaxiMum of 20 data records allow.d.

Ellvatlon. Ft. Dlscharoe. CFS

~·~:~~:l~}}}_if}l:i:~t~1;~~~~;~~:(:~;~:f~§~~:N~~}~~\~ ~~~~t~?;~~;~~~~~~~·~:.~:

End Aria. SQ. Ft.

0.0 , , , , ,

•• '''&''&'

. , , . ,

.J.

.1..1....&...&.

I , , ••

I I I' , I

I , , , ,

.1 I I I I I

, , , e,

...L...a...a...

-U.-..&..L

1 t I , , , ,

I I I I , I
1 J. "..L-I.. (
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jlil';:j};:t;~!,i; ;~~;\~ ~;;;;~::.~~;~;;:;;;;)i~i';~{:: I
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·~F:\::'~::/:::~i?~r ~·;{:~:t::<:~i~?t!~;;:~~Y;i:~tii;:;{?i:<i·~::
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TR20 XEQ OS/25/82
REV OS/24/82

" ~-$AMP'E 108 3 USING ACTUAL STORM FROM STRUC 1 TO XSECT 61NtLuoEs X-SEC. TABLE. DIVERT. PLOT. rULLPRINT. SUM.,TZERO
00000020
00000030

-

JOB 1

~

PASS 1
PAGE 3

10000+------------------------+------------------------+------------------------+

C
F 1000
S

L

°G
S
C
A
L
E

100,

2.

10.

9.+ +

8.

7.

6.

5.
4.

3. +

CROSS SECTION 6 DISCHARGE-AREA DATA
REFERENCE OISCHARGE AREANO'S (CFS) (50 FT) M

1 0.0 0.0 1. '-82 29.00 46.00 1. 483 97.00 104.00 1. 484 144.00 136.00 1. 45

5 176.00 168.00 1.37+ 6 215.00 226.00 1. 257 320.00 459.00 1.028 485.00 875.00 0.89 •
9 1072.00 2060.00 0.91 •10 1971.00 3629.00 0.99 •

A STAR (.) INDICATES A COMPUTED
M VALUE IS OUTSIDE THE 1.00 - 2.00RANGE. IN ROUTING THIS REACH THE H VALUEWILL BE SET TO THE CLOSEST LIMIT VALUE.

+

10+------------------------+8-----------------------+------------------------10 100 1000 10000
CROSS SECTION AREA (LOG SCALE)

LEGEND

• = LOCATION OF PLOTTED VALUE
3 = REFERENCE NO. OF PLOTTED VALUEX = MULTIPLE REFERENCE NUMBERS
B = BAN~FULL RELATION SHOWN ON AXIS

AREA= 104.0 SQ FT DISCHARGE= 91.0 CFS

C\
•......

(,))



H-9

NOMOGRAPH FOR ESTIMATING-X..
FOR A TRAPEZOIDAL CHANNEL

Q_XAM

SLOPE.lonOM SLOPE (",n)
". MANNING'S "
I- lana.. WIDTH (n)

nx
.0. 10.0 10

7

10

40

10

eo

10

100

B
S

.'_ .

EQUATION

141.111

X- ~II/'

40

EXAMPLE

SLOPE • .01
n -.05
I-to
X·.IS

1.0

.1

,/
,/

.,/
/'

/
/'

1.0 ,/
/ .

.1

.4

.04

.2

.02

.01

.02

TURNING
LINE

.03

.025

.02

.015

......... ,- ......... ,.... ........

.ooi
DOl
.0C7
.ooc
.005

.D04

SLOPE
.1
.08
.os
.07
.0'

.oS

.04

NOMOGRAPH INTENDED FOR USE WHERE I~I n.

FIGURE H-I
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NOMOGRApH ~O" ESTIMATING M
fOR A TRAPEZO! pAL CHANNEL

a_XAM

D- MAXIMUM DEPTH (n)
•• IOTTOM WIDTH (f'T)
Z-I.OE SLOPE
AREA - 10~ZOI

110

1000

400

1500

100
100
100
100
1000

200

200

100

10

.,
AREA 20
(FT 1 )

10

40

10

10
70
10
10
100

EXAMpLE

OIl • 1.0
Z-I.O
AREA -1000 "I

.. - L44

2

----
I ---- -----EQUATION --__
o --

LOG [AREA )atI ( I .)j
I+(2D/I).[i':;'i't'

M· ---=-----------~
LOG (AREA)

Z
10••.,
•
5

..a 4

/
/ I.J S

/ LIS

LI5

M

TURNING
LINE

.I

I

Ht..S

2 /

..,.5//
./

l)....
:,..
.I

A

tva
10••1
•,-
4

.I

.. ~ ..15
NOMOIftA.... INTENDED POR USE WHERE • ~ 5 " •

.1 fiGURE H-2
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SCS· ENG.. IS. DRAFT
MV. May 1982

e
TR - 20

STRUCTURE DATA
STRUCTURE NO. _

e
U. S. I)EMfn'IlI[NT Of' AORICUlTURf

SOIL CONSERVATION K"VICE

"It
I
\It

©

Wo..r....d

DATAl TABLE

COOE NAME %~~~;\;i;milwtti;f;W:r DATA FIELD NO. I DATA FIELD NO.2

Oat.

DATA FIELD NO.3 rMf~{{~;~;~~~~1itt{~{fMMf:~ RECORD
IDENT.

. &?~~:~Y~';~~~~:!::~::~:~~;J:~~:~:::H::'~~:;{:;~::~'j . . I

.)~:X·/~:(~{~:::~~)~~}:~~~~~~;~~:·~:J~~?::~:.~~~l . . •
·~~:)~~}}~;!~~~~~::~(:?·:;~:~:~~J?1~~~~~·;:~~·i~;;~

~:~~}~~~~:~'?~:;~'~~~';~:;::{~~f{i~?~}}[~~~~;~~'~J . . I

:\:~:;:\g{~·::;~~:·;=\{J}U·;}~!J.}P\l . . I

~~~::~:~;~:1{1~R~~~:~{~~}r~~~{;~~~;:~?!\~~·~

}~~~:~·~i}.~:£~\~.~~~:~~~~~~~~:·:~~}~~H:.~ ~~]:.~}t·

:·~~~~~~~·~:~f~~~~~~g~~g~lG~~~::·!:~~.::!.}~·~:
I

:??}~}~~~f~\~~~J~I~{{;{~~~S;~·~1~~:~~~f~li.i~;t .. t

~~~~I~~~~?~::f;:~~_~'~:}r:~t;x::=;~;~~~;~f~~

?·~~~~r:~~.~f;1rg~??I~~~~·~·~~~~ig:::1 . . .
~,~·:~::;~~·~.~~)~~{!:~~}·~:i:~I:;~t~~~;·~~~.~fi:~ . . .
'~i~~~{:~z~~:~~~·It~~~}~~·~~l~}t~~~~~:;;~~·J . a • •

f?~:<~:~::~~~\~:~:~~?~{:::~~:~0!~~~tfj~~l~~J I I I • •

{::;t}~W{{~·~~~.~:~:~::~~/;~~t-;:~~~~:~~·~~~~:~ I

NOT B L r;~];~~~J~~gfitt0.~~;3~~~~:~l~2~~~~S~{~!\t.Yf-:~·~{K:5;:,~~d~·;'~!:.~.:!~.~~.~~~}~~~~·~tJ~i~::::;~it~~tYJf.~~fX1?~!~l~:~;:·:'%~~~~~:\f.(iK6~E:i~

\.



NOMOGRAPH RELATING MAIN TIME
INCREMENT WITH REACH LENGTH

@B-20

mV
FT/SEC

0.1

0.7

IIlV c WAVE CELERITY
. Lmlna MINIMUM ACCEPTABLE REACH LENGTH
.LR • MINIMUM REC~MMENDED REACH LENGTH

MAIN TIME
INCREMENT

HOURS

I

Lm1n L R
FT. FT.
~009r1'000

7100TlIOOO

1000112000
. J.

1000~10000

1100 7000

1100 1000

1000 4000

160g,.. 3000
.,.'".,.'"

",,'"
,; .,. 1000 2000

t

I

I

•
,

to
tI

tl

t

0.1

0.3 ,.
0.21 ,."

0.2 ".,.
".

".,.-". 0.1,.-,.-,.
0.01

mV. 4 FTISEC

MAIN TIME INCREMENT. 0.2 HR.
L...,-1410 FT.

LR.21OO FT.

FIGURE H-S

710 1600

100 1000

110 700

110 100

too 200

10 100
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Figure 16.2 Dimensionless curvilinear unit hydrograph and
equivalent triangular hydrograph
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TR-20
STRUCTURE DATA

STRUCTURE NO. •

U. I. DEPARTMENT ()ff AGRICULTURE
SOIL CONStRYATJON SE RVICE

till
I

\ItWilt'"...

DATA

ICODE
TABLE

NAME

····11.;:- '~':"". "I"!.:(.. "I"~";:';': .::'•.•

-t,{!;}:~::;[::;:: :ti~ ::{:\;:~D:)~:;;% DATA FIELD NO I
:~·~;X:~;~:~::::~~!~:~~ ~:~~::.. :~.~ ~rH~~?~::: ;·1\~~~{ . DATA FIELD NO.2

Dot.

:~:~~.~:~.~~~~:.:;~/l~:~·::~~i:).~·:·~!·~~~.~~:~.::f.::.=:

DATA FIELD NO. 3 1.;,:::~~~~::::;:::!.,:;:~;':~:~::':':Y:(!;}::;::'
.:0:"••••••~••:.: !~~:~~'.: ,.:".~t.,_: .::..... "0: :::

0'

RECORD
IDENT.

.J.
I

~f~~;~~~~~~lf;~r~~~~;~~;f~t%,

SkJrooI. Actt. tt.

Da'a fields require decimal points.

DlscharQI. CFSElnatlon. Ft.

ID.IMPORTANT: Line ou' unused lin...

~~::~;~}~~~·~t::~:f?;~~;£q~~[~~lI:f:.~~~:t~;~:~~:;~{~~:~;)1.~~:}J:~~~~~:)~~::;~::;·~~~~~1~~~1)~~~~:~~~;}}.:~::~:;~~~::l&:;Si~)f~~~j];·:';;~~fJ.~~~:i~~~·~·~;~~~:~~:~~~J~f~;;~~~~~~;~t{~:~;~.~{:::~:;NOTE: MoMmum of .20 data records allo.ed.1
.1
1

,I.l
eJW~t~~SPF~;q~~Wi;~:¥F.~~~W;~~H~~h{:;~~}

I I
I I

:~:~~::}Y~;!:'~·i·i;~~:::~:t~~;;~~!~~~i~~·~{~·Rf~; I •

~~;J~~r.:~~;~:;~~~~~?~:;~~~fi~?;~f~;i~:~;s~~·~
.... ::;:'~:~'::::.. , :g~j~:~;.~r!;m~::~~:~:~:;~~t~~r~~~~;.:~:

~~~:~~:~~~;~~~%?~f;if~r~~~~~~~:~~~:~~·f~~:~!.~S~

:':1 8l;~t~'~Z¥Wffit~g~~~:if~}!g~?Q~~~:?!:Il~?::~5:~~;
·~t~:~·~it~~~.VJ~:Zf~~~~;~.~~~~ll~~~.f:}}t;

~;t~~~~~1;l1:iii~~;}1&.i~~~~;{;~~i~~t, .. I
• I

;[~·~~:~tt~~:~I.~~~g:~}~~~tJfr{:;~~~~:~?;~~:~ 4 • t

}~~~~~;~:?:~~~j~:1(~r~}~?:::i~~Si0~)~~)g:::f • • •

·;{~~~:;:~:If~.:J~~fiJ~~:~~~~:ti:~~i~~:.f~
~·?~~~;tf~~;2~:·;{~:}·}{gJ.~~i:~t~l~~;~~:t . . I

':i~~i·f~~~~~:~f:I~l~~~~~~y·~~~~!:·~~~~;~~ij;:!~·J . . I

g:}~:~·~:~~~!l.:~~~~?~~;i~~~~;~~J~1f.~1Ji~~:FJ . . I .
.... ·~~f:~}~~~:~;f)~~~.~~::~;~s~~~~:t-;:::~~~~}~~:·~I . . I

\
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- ----------------- _.- --

I IWTERM6.DlATr PEAKS (PEAKS f INbJOB)
- -

-, , --
, iXECUTIVE CONTAOL fOA WATEI\SHED (eeD01J'i" !MDJDI

I IlE.\D DISCHARGE HYDROGRAPH

- - I EXECUTIVE CONTROL fOR WATERSHED (w,j!~ c-t'~.r..~

I E XEC'l/TIV£ CONTROL. IASFLO (&-.: .q,...~~

I EXECUTIVE CONTROL fOR WATERSHED,

I eJt£cIITIVE COMTROL • IASFLO (&se,a.- • .w~

I EXECUTIVE COIfTROL FOR WATUSKED (",,'~ ~tJ:.tI',p

I "ECIITIVI CONTROL. LIS T

- I MODIFY STANDAJU) CONTROL· CHANGES IN S. C. :DATA

I

~

I STRUCTURE DATA - 1rI(){),,-/r,,
l-

I STREAM CROSS SECTION DATA .~DI'''IJ

I EXECUTIVE CONT~OL FOR WATERS~ED (wd". 4"~~
~

I E'.l"£CUTI vE _CONTROL • LIST IINCR€M

I STANDARD CONTROL fOR WATERSHED (w'-'h £NMTA) 'iii
I~ l-

I

"

J STRUCTURE DATA (A S REQIJI/(et»
II
I, I,
II III!~IIII

(A l(A R • p'l
STREAM CROSS SECTION DATA

I' ~,
I I-

CUMULATIVE RAINFALL TAILE etnl S&8nII , 't";" I
I-I

I CUMULATIVE RAINFALL TAILE '-1-1. (~S' it'S_,ie") 'I I ..
11(fer Enlall.. s.-) Ii I I-

r DIMENSIONLESS HYD~OGRAPH TABLE (Jb Ref"'rc.J) I
~I".'0
~

_._ ... .."
__ 1111.I ...---- ..~--- --- ~

•
~:;;a,k,.w,I.,4F1:ri!Jkl"*slW"d.ail,:FhiJ,k,;dZJ;tiiia I
'~2 tic ,,;;::8 ibig; ::! !: ; ! , ! :: :::j ~

~
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-- --~------- ~--~-_ ..._-.-..-----.-- --------.. .-,----....-- ............. _ .. .....-1._- --- -----..... ~
._-_.__.-..__....~-- --------
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Col. No. Value

1-3 JOB

5-9 TR-20

11-17 b or HOLDOUT

21-25 b or ICON

Description

Required'data code signifying a TR-20 job
follows

Program identifier

Used to request a holdout hydrograph

Used to request that a peak discharge
data file be created for ECON2/URBl

~7

31-39 b or FULLPRINT Used to request FULLPRINT option

41-48 b or PASS=XXX Used to assign a pass number other than
1. XXX is three digit integer, right
justified.

51-57 b or SUMMARY Use only if Summary Tables 1 and 3 are to
. include all Standard Control operations

(except SAVMOV).

61-67 NOPLOTS No cross section discharge-area plots are
desired.

71-80

ENDPLOT

b or var.

Request cross section discharge-area plots
only' routings through watershed will not

}
be done.

Optional user information, printed at top
of input data listing

Note: var. - variable data entered by the user
b - denotes blank

Example:

This statement causes a TR-20 job to be initiated. A HOLDOUT hydrograph
will be' developed. A data set containing peak discharge data will be
createdtor later input to ECON2 or URBI program. The FULLPRINT option for
the ouiPut will be invoked. The pass number is four indicating that three
other passes were made previously. A lummary will include all Standard
Control operations encountered. No plots of any stream cross section data
will be made.

Figure 3-1. -- JOB Statement



@3-S
Col. No.

1-5

7-9

11-80

Value

TITLE

b or var.*

b or var.

Description

Required data code lignifying a
TITLE statement

An optional right justified integer for
run number or a user file number

Optional title of any characters to be
listed at the top of each output page.

lote: ·var.- variable data to be entered by the user
b - d~notel blank
* - Vied only on the first TITLE .tatement

Example:

Thil TITLE Itatement has prescribed a file number of 3. Both lines of the
job title, columns 11-80, will appear at the top of each page of output.
The Itatement numbers, 20 and 30, will appear as part of the title lince
they are within the title field.

Figure 3-2. -- TITLE Statement



SllB-RCUTH£ OPERATIONS

RlJrffi - Instruction for the rrochine to route the InflCM

hydrogrcPh to a stn.x::ture or routing readl.: or to

develop a hydrogradl for the local intervening

area contributing to a routing reach.

RESVDR - Instruction for the rrochine to route the inflCM

hydrogrOPh through a structure.

REACH Instruction for the rTDchine to route the inflOr\'

hydrogram throLgh a strean reach.

ADDHYD - Instruction for the rrodline to camine t\;Q

hydrograPhs.

SA~"UV - Instruction for the rrochine to set a hydrogrOPh

aside in rrochine rramry for sLbsequent CQ'lsi derat ion .

It can be recalled by a SA'MJV instruction or by

ADDHYD, REACH or RESVOR dePending on its location md

the next step in the stmOOrd control sequence.

DIVERT - Divides hYdroorODh into ThO seDJrate hydrogrcPhs

using ThO different procedures.

8IDATA - Last entry in stmoord control record.
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STANDARD CONTROL FOR WATERSHED

e

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

~

.KCT'rT~"-lltI-IOUT-1 DATA FIELD ,. I DATA FIELD # 2 DATA FIEl..D # 3
"IT PUT PUT

10. 10'.1 lit 2 t--r--r--....~

0A'tl1 OPEIIATION

CODE NAME r;.

Hydrolo,I•• 00'.

OUTPUT OPTIONS
RECORD

IDENT.

DO .NOT

ENTER

"( '.
',':
!~:

'llI
'. I

~
'. " ~

I
:::, ... :.. ~.: '.:. :::;.:; '::.:.:'. '.: R :". .: :.::-.-. .'.. :: .:
:,6 .:: RUIN .,FF :". t .:: • ::. :;......:;..::-::: 6 ::: AREA, SQ. MI. RUNOFF CURVE NO. Tc • H S. :: c': ;'.::: :f :: .:'
:.~ - ~:: .( ~'i: ::;.:!.::::; ;:; "':::. {::;:?I- • ::;"::.::::~.::!::'::.:.::::'::,.:::..:.,::.:;:'.;.:::.::';:~.:::'::,:':'::':'~:':'::~::'::.: .....:.:::'. ;:: :~: io'o"'?- :::.~: ';';:.' 6 . REIS V t.~ '.' i4! .'; :i:.~i;: . Ie .: 7 SURF. flo AT T O. FT. :.............. .. '. .. .. '.. ..'
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~ b De : 6 .J:\EIACHJ:"::::·: I~ ':; :::.:.":::::?' 7 .::'. ';.'.:.:: 5 LENGTH, FT. END A~EA COEF~ f x' I dpONENTI~~, . .:: ::. .:- i:.:: .::

~ ~E I~J ~~::; ~.:.~:' .,'~ .~! ~I if~~\;;~~~~;;:~;;i~~~~;!,~:['~rt':;::i;;~~!~iz~~;~@i ;:~fi~~~~~il
\ ·.:.;,l::::.: EMIDATA ~:~.:~':::: /';:':':':'~::~:/~:: /:\::: '):'.~. ::::.:: .:-:;'::...::?):.::.:::./.:::?::: This record" to be used only at end of all standard control records. :~::::.::,:::.:.::':'I

t I I I I , I I I I I I I I I I
I " I I I I I I I I I I I I
I .... .....,. I I I I· T 2 d 3 . de' I' I I I I I I Ittfltte Ii..... I I I I IMPORTAN : Data F'"lds No. I, ,on requlr. amQ pOlnn. • , I I I I •
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Procedure 2 --

.{i)-
, 3-30

\

The 'most common use of procedure 11 is where a control structure
\

blocks the channel and allows flow down the channel only through one ,
r'

or aore pipes. The remaining flow is over a weir at or above the r

elevation required for full pipe flow into either off-channel ,~age
,F

or a floodway. See Sample Job 3, Appendix C for an exampl~"of procedure

'I. ...... -', ,/
,-

~',.,-
,~ ~

This procedure is used where a stream branches'into two streams or
" /

into a stream and a floodway. Data Field 11 is left blank or zero.

All discharges will be proportioned uSini·~D elevation versus discharge
I "

rating table representative of each branch. The'elevation and dischar2e
/ ( _:::#.--

columns of the cross section or structure data tabl~s. are used. The
----- ~_._.•._-.! "

elevations of the two output hydrographs are assumed t'o"'b.e equal,, .
therefore it is essential that the elevations for the two 'ra~ings be

based on the same datum .~nd be located near the physical control.~hat

determines the flow split. It is not necessary that the lowest elevations

of the two tables be 'the same. See Sample Job 5, Alternate 4, Appendix"

E for an example of procedure 112.

3.6.7 ENDATA (Figure 3-9)

The ENDATA statement must be entered at the end of the Standard Control,
input data list.

/

3.6.8 Output Options

The spaces under the tlOutput Options" heading (Columns 61-71) on the

Standard Control permit one to choose the type and kind of hydrograph

data to be obtained as output.

J

Output

Option

PEAK

Use tl1t1 in

Column #

61

Produces the following output:

Peak Discharge, Peak Time and, if a rating

table is available, the Peak Elevation are

printed. Up to 10 highest multiple peaks for

each hydrograph will be printed. If the



@
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I

BYD

ELEV

VOL

rILE

. 63

65

67

69

FULLPRINT option is specified in the JOB

atatement, PEAK will be automatically set to

1. The maximum peak data only is printed in

the Summary Tables if one o~ the aummary

options is requested.

Discharge versus time in tabular form. The

aain time increment is the time interval

between tabulated discharges. Only that part

of the hydrograph above zero flow or above

baleflow if there is baseflow, is printed out

(subject to the 300 point limit).

Elevation versus time in tabular form. An

elevation value will be printed that corresponds

to the BYD option discharge value. The ELEV

option is requested only at cross sections

and structures and then only if a rating

table is available. For example, the ELEV

option would not be selected on the RUNOFF

atatement.

Volume of water above constant baseflow under

the hydrograph in inches depth, acre-feet and

cfs-hours and the constant baseflow value in

cfs are printed. If the FULI.PRINT option is

specified in the JOB statement, VOL will be

automatically set to 1. The volume will be

. printed in Summary Table 1 if one of the

summary options is requested. Triangular

baleflow is included in the volume of the

hydrographs.

A discharge hydrograph file is generated

in a "Read-Diacharge-Hydrograph" foraat

for use al input to a subsequent TR-20 run.

See page B-13, App. B. The file is only

identified by a hydrograph number which



•

SUM 71

increases by one. for each hydrograph generated

from a job. To print the hydrograph for

identification comparison the HYD option aust

also be set to 1. The discharg~ hydrograph

file aay be saved and/or printed if the user

alters the system control language to change

the output form.

The Standard Control operation results are

saved for Summary Tables 1 and 3 and ECON2/URBI

generated files. Each entry in the SUllDary

is identified by alternate, Itorm number (when

used) and the cross section or structure

identification number. Only the largest peak

discharge for each hydrograph is listed in

the summary. If Summary is called for aore

than once for the same cross section or

structure, only the last summary location

will be printed in Summary Tables 3 and 4.
If the SUMMARY option is specif!~d on the JOB
".-
8~~~~~~he SUM output 0ftio~.~ndividu~l

operat;oIl~Li~~Q1..Jl~eded.......... One of these
options aust be on to save peak information

if the ECON option is specified on the JOB

statement.

3-33

If none of the output options or FULLPRINT or SUMMARY are selected the- ---- -.- .- -- .. - _-~ .. _._ .._-_._ ...." -.-- --- ~ .. '- ..-.

~!Re~t!~e_pperati.on..will-.be..,complLted ..witho),lt-l»rovidill&_.uy~rl~~o.]lt,_ •.

3.7 TABULAR DATA

~-

There are~iv~ tabular data formats to support the ~azd Control

statements. The tabular data formats )~~imensionless Rydrograph
--....-

(2) Cumulative Rainfall, (1) S~ream s Section Data, (4) Structure
.. -..

Data, and (5) Read Discharge rojrap~~ Each tabular data set has a

beader line Ipecifyin e type of dati that is entered before the--
tabular da~ line of tabular data has an S' in .column 2 and five

12-column-data fields. Decimal points must accompany all figures in
",
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TR - 20
EXECUTIVE CONTROL FOR WATERSHED

~

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

. . , , .
DATA

OPERATION DATA FIELD • I DATA FtELD # 2 DATA FIELD • 3
RECORD

tODE IDENT.
I , I , II I I I I I I

(

:~;: 7 ~ LliS TT};F?fU~~~~VJ~rt~F~~R~.~'-.~·.~~:;~~~ii~i~(~'··~~li~i~;.·.·d~!~~:~~'·~'~~·d~!d:·c;;~:I~I~}"i! )ii·~i~~~t.c~r~.'.-';'.'i·~~~!;i~~~~·~~>:·:.;;·:::::::>~/

:i:. ~ .~. :.~~ :.~~ { ~ ;~?t;j~~iJ:i~~;~:ir:~}~:li~:\~:~·;:~;:g~:ii:'~ MA:~:~:C:::;:::~S. t·::~i:~~~~::::~r~~S~~·'.~i.;j:;~~~~:~:~~:;~.~~~ur:;~~.~~~::~.;0.;~{[:~?;~'
fit I I I I I I . I I I I I
I&J ... R: I I I I' RAINFAll DEPTH I RAINFAll DURATION I~ ~ _ I E XAMPL ES
~ ~~. I I I I STARTING TIME: INCHES I HOURS ,~ci, ~ l! ~ ~ I 00 NOT

o Z FROM THRU HOURS z 41 ~=Q I&J I I I Set depth and durotlon to lO for actual ro'nfolll I~ I Iii lENTER
I&J I I I I I I

\

J; 7·.;C UT :.:.7:.

:~a{:~: NDC MP I.; I :(?(i!;·:?!;:~::~>:::.::~r~·;!~~ci:i~:.·~.~?~H.~~:·fi; .)~.::~~~:.~.·~:a~~±~·.;.··.l~·m~;·.~~~~~~':~./:'~~.i:..~~.:~:~:~t-~!":·~~·~t.;~~;:.:·~:}i::.!::~.::~}:·::~:.r.;:/.}'::(::/.
:.:'::';;:'~:. "',0 J ... 8 ',:

•••••. ,~ I I~t ".

I : A...;.tiI, ..... fltl.: I IMPORTANT: Data Fields No. 1,2, and 3 requlr. decimal points,:: : : :

I. It.~;~ , ;{~~
:':~ I •• , :~,,~:, .

~: ' }~ ·.1-'..;&.........4
:: .,. , /1- .

I .:;.; I- .

• I. • .::.: I- ~. •

:':.1- I • • • ,:.:... 'J-Jl..~.-&.~

I- ., ., ::: I- ::.t-I'L..L-&-L-l.
•. I. • :'X I I

.,. ...

I ••

,
I I I I I

• I I

I

,
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I.
,j

•I'
I,

r ,HTUIIIIOIAU HAICS (P£AK$ f I/II~.J()B)

. I axECUTIVE CONTROL 'OR WATJRSHED scoocJ'i" BDJOI

I ~E4D DISCHARGE MIDROGRAPH

I EXECUTIVE CONUOL.· 'OR WATERSHED f,.,,'" EIY,!,r..,~

r tXIC'VTIVE CONTROL· IUHO (&-e r....~~

.r EXECUTIVE CONTROL 'OR WATERSHED

I 1¥6C&lT"lVl CONTROL· IUFLO (&,t:;a,- • .w"'l!>
I IXEalTlVI COl'nOL PO" WATERSHED (.''''~eAA~. . .

I n.ClJ.TIVI CONTROL. ,LIS r

I PIODI" nANDARD CONTROL· QlANGES IN L C.:DATA

,'.
"'lUI l-

I rnUCTUU DATA- M()/)/"D

I nREAM CROSS SECTION DATA .ND,,".
I DECUTIVE CONTROL 'OR WATERSHED (w/Y" '''~ -.1 rK~CfJT'vr CONTROL· JJ!I I IMCBr;M -. .

~

!i~l
II

-r STANDARD CONTROL 'OR WATERSHED (w/'h EN~T"')
1"
!~" -

I nRUCTURE DATA (A S r:lEQ&lI.'O)
1" i!i'II

,I I. II~
. .~ il ,

I STREAl'I CROSS IECTIOM DATA II "
iI ~,

""I CUP'lULATIVE RAIN'ALL TULI (ActIIaI ~ (AI "t..;..D ' ~
,
I,

I CU"ULATIVE RAINFALL TULI "1-'. (A. f~••,ra~) ~
I-

(.. 1ftI.... ·..... , 1,/

I D,"ENSIONLW HTDkOGUPH !ULI (A. ie!...,..J) i
~i".10
~:':':iIl'" ...ftI ...---.-........--- :1

•
~*#iifiiW41i:1:l;Wcls4H'e. j;";j,.!i!M,~;;J.,.'+i:#l;;:;tiW

I

!- .
'~ff;8: tic 2::;;:E::2: : I ! : I I : I ~

I

--- \

""_co --- --- --_..._~.--- ...
-_.~_.---_ ...---.-- ...--~--...----_._._..._-,- _.------..

""-...---_._ ...""---_....-- ---- ..--.-.---- - ~
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FIGURE 3-24-- Arrangement of doto Input sheets.
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TR - 20

MODIFY STANDARD CONTROL U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

OFSHEETDot.Hydrol091at vu•• .....
1·10 11- 20 21-30 31-40 1 41-50 51-60 61-70 71·80

11213 41516171819 0 112 31415 61718 910 11231451617\8\910 112131415167\8\9101'1213141516\7\8910 112\3\41516\718\9\0 1121314\5\6 718910 112314151617181910
I I I I I' I , I I I : I , I I
I , I I I I I , I I I 1 I

OPERATION
X SECT. I HYDRO.

OUTPUT OPTIONS
DATA STRUCT. NUMBER RECORD

CODE • SECT. STRUCT IN- IN- OUT- DATA FIELD # I DATA FIELD # 2 DATA FIELD :# 3
PRINT IOENT.

NAME NO. PUT PUT PUT
Pu~ tfyQI(L(~ YOL.

FU SUit.10. 10. Jill #2

Wat.'.~cI

. I
I

1 I I I

IIMPORTANT: Line out unused lin... Dota r.. lds require decimal polnta. I 1 I '1
I I I I I
I IMPORTANT: Modifications must be 91ven'" the order that they apPeor on the afondant control",t .

:··:;f71:;·:11 N 5 ERT(:'}2t·:::
;: "" a I • I I I. i ..J. I ·Ja.]:4;~:rtF}:~::~~·~~::~~·~r'';;~.·~~~~~~.·~i::~~: ~·;;~~:~~.;~·~:·~~·~~!~~?~~~~~.~·~.:";;;~;~::{S}:;l]Vrrjl!ld;!!t~.:.rJ{·:I(::., I

....
~~ t· ~ : '.'

~. ..-.6 '.. .. ' ~:
,., '.' '. ."

. I " ~ ".: I
,

6~ ~~:
~" . .' f ~, ., . I .:~

'.' :: ~. . :
~?:. ,. ,

\6\ 0 ~!
; ., ~~ . {

I . ::; .... .' :.: .. .. I

:6~ :: .; . . :: ~~ '::

I ::: :.' " ~ 0':
I I I I .. I I I .. .. .. ' .. .. I , I

I

I

:;:1 7 h:l"L,T.E,R[][iJ3EJX}Y7:~·J~~~~r~:~SE~+.·~:~~ ~~·:;;!~~~~~;r.~;~~;~~:~;:~~:.F¥F:~l~!£F~F~~j~H:~·;~~~2)H~.;rJJi:rFLEFl]:\T~: • I

I I I • ~.\

I

I

~~:i

.... , •• I I

:.:::1. I I ••

,.
:·.t r.·.·

".:1 I::
::1 r..:

.... I ••••. '. _::::

'II- I I ~.!'. ". .' .,t;: ;.;': ~;:' :[ .' ..

.:~
:::

.'.
'::1 ":>1.:.::: ::~

;';':1 ~i:l . II • t I

I ••

I

:;1 I",'.16 .:

,:'16 1.:.
..1 "

.::·:.j6V'
," I.

:::1 6 1::':
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INTERMEDIATE PEAKS

e·
u. s. DEPARTIIENT OF 'GRICULTURE~

SOIL CONSERVATION SERVICE tot
I

N
N

I .I I
I . I

. . . . . ...... .
I INTERMEDIATE POINTS BETWEEN FROM AND THRU xSECnON I STRUCTURES

llf
I

I RECORD
OPERATION

POINT
DRAINAGE

POINT
DRAINAGE

POINT
DRAINAGE

POINT
DRAINAGE

FROM THRU AREA AREA AREA AREA
Oil Oil 10. 10. 10. 10. tDENT.

IIlctl"ST1lUCt •SEC,:jsTllUCl (Sq. MI.) (Sq. MI.) (Sq. MI.l (Sq. Mi.)
. . . . . . . . .

, ,

I • I •

,.
.':' :)1 I I I I I I I I • • I • • •

": :~~1

I I I I I I I [ ~ ~~ ~ :
0. ..

:., ~:~

tt±f~l I I I I I I I 111111"

:~~~i!;·
II t I • • • •

: "'1= I I.. _L____ I I I I I·I I I • I •

;~~--- •• 1 •••

) /1 I I I I I I I I I I I II II II II-.. ..
o. ••

I I .1 I I I
I:::::::
I:::::::F~R,:'0 :0...

" . I • '.

!J2rS:~~:~;~'fl?~~~~i~?~iii~t~~~~~F;~:~im?::::~F1~rEf5i~J~~~~~::.!:~~~~.~·!:~~.:.:;~~·~::;~~;.~.·;}~"~}~::·.~o·~;;?:\{i~}:~~~?#~;?~r?~~?P?W~::i::~n~f~/(;r?~
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READ DISCHARGE HYDROGRAPH

~
U. S. DEPARTMENT Of AGRICULTURE

SOIL CONSERVATION SERVICE
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TH20 XEQ 08-04-93 Ib~30

REV PI: 09/83(.21
LOT II' HilLS. CHK BY FeD DRAINAGE BRANCH -8/5193
CHECK HYDROLOGY 100YR STORM

JOB 1 PASS 1
PAI~E :2

EXECUTIVE CONTROL OPERATION INeREM
+

RECORD III

EXECUTIVE CONTROL OPERATION COMPUT
"~

+
STARHNI~ THIE '"
ALTERNATE ND.- 1

.00 RAIN DEf'HI
IrefUl N{l.

1
TO STAtlCTVRE 1

3.80 RAIN DURATION- 1.00 RAIN TABLE NO.- 2
HAIN TI~E INCREMENT'" ,08 HOURS

RECORD In

ANT. "orsr. CONO'" 2

OPERATION RUNOFF CROSS SECTION 1

PEAK nME(HRS~

12.08
16.44
17.66
19.65
23.65

pr{A~: D {CF8 I
MjO. b7.

16.%
t~1.63

H1.29

PEAK ELEVATIONtFEETI
{RUNOFFl
(RUNOFf)
(RUNOfF)
(RUNOFf)
(fWNOFFl

RUNOFF VOLUME ABOVE BABEFlDW. 2.62 WATERSHED INCHES.
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.00 CF9
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1.1.66
19.
23. 6~"i

u (crs)
l~J6. 43
20" t~11
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1,b:j
10.t~(.1
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TR20 XEG 08-04-93 16130
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CHECK HVDROLOGY IOOYR STORM
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SUMt1ARY rA3LE 1 ". SE1.ECTEO IH'::tWLTS OF trr~,NriA!m MHi IVE l:otfrROL INSrRUGT HJNS H~ THE ORtiEfl PERfORMED
(A STARC-I AFTER THE PEAK DISCHARGE TIME AND RATE (CFSt VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(1) INDICATES A HYBROGRAPH WITH PEAK AS LAST PDINT.t
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SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR{lt AFTER THE PEAK DISCHARGE TIME AND RATE (CFSI VALUES INDICATES A FLAT TOP HYDRDGRAPH
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