Tutorial for using WinTR-20 to develop design hydrographs based on Pond
Standard 378

Prepared by William Merkel, Hydraulic Engineer, NRCS, Beltsville MD

July 7, 2014

Introduction

The general procedure to design a pond based on NRCS standard 378 (2011) is to use methods
described in the Engineering Field Handbook Chapters 2, 6, and 11. Another acceptable procedure is to
use SITES software. Since WinTR-20 has been enhanced to develop hydrographs based on TR-60
criteria, it is anticipated that some engineers will want to use WinTR-20 to develop design hydrographs
for 378 ponds using WinTR-20. Hydrographs may be saved in a file in order to import them to the
WinDAM program to analyze auxiliary spillway and dam overtopping erosion.

In addition, WinTR-20 may be used to route the hydrograph through the pond using the storage
indication method based on the stage-discharge-storage data for the pond site (the hydrograph routing
feature is not included in this tutorial).

Watershed data

A hypothetical pond site is located in Lawrence County in southern Indiana. The NOAA Atlas 14 rainfall
values for this county are 10-year 24-hour 4.54”, 25-year 24-hour 5.40”, and 50-year 24-hour 6.11”.
Since the pond standard 378 calls for the 10-year, 25-year, and 50-year rainfalls based on proposed dam
height and storage, all three storms will be run in WinTR-20. The NOAA Atlas 14 rainfall distribution B
for use in the Ohio River Valley states was selected for use in Lawrence County.

The land use in the watershed is listed in the table below.

Land Use Hydrologic Soil Group Drainage area in sq miles
Row Crop (SR + CR — Good) B 0.02
Small Grain (C & T + CR — Good) C 0.02
Pasture (Good) B 0.02
Pasture (Good) C 0.02
Woods (Good) C 0.02
Farmstead B 0.01

The watershed length is 2500 feet and the average watershed slope is 4 percent.




Input data to WinTR-20

Open WiInTR-20 by clicking the desktop icon or opening All Programs, Engineering Applications and
WinTR-20.
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Enter a minimum hydrograph discharge and watershed description as shown in the following window.



WinTR-20 Identifier:

Input Units Code: {* English (" Metric
Output Units Code: {* English (" Metric
Minimum Hydrograph Value: Ll ofs

Watershed Description:

|Ex,arnple of developing hydrographs for the Pond 378 Standard

|In|:|iana, Lawrence County

Ho Changes
[Cloze)

Accept Changes
I\é [Close)

Click the Accept Changes Close button. From the main WinTR-20 window select Storm Analysis.



File Help

WinTR-20 System
Controller / Editor

Click Data Section Name to Enter Data
(X indicates some data entered for section)

Dimensionless Unit Hydrograph:
Global Output:
Input Hydrograph:
Rainfall Distribution:
Stream Cross Section:
Stream Reach:
Storm Analysis: I},
Structure Rating®
Sub-Area:

® WinTR-20 ldentifier:
Verification:
Principal Spillway Data:
Stability Freeboard Data:

Enter storm data as shown in following window. Enter data on the left side of the window and it will be
placed in the table on the right side of the window.



Storm Analysis:

Repeat the following for each Storm Identiffer and Rain Gage Identiier combination

A il | [storm 1 Rain Gage Id | Start | Rain | Rain Table Id__| ARC | E-Yrj
Rain Gage 10-year 4.54 |TYPE NO_E 2
Identifier: | ﬂ 25-year 54 TYPEMNO_B 2
Gage Starting Time: hr | 50-year 6.11 | TYPE NO_E 2

Gage Rainfall: in

Gage Rain Table
Identifier: ﬂ

Gage Antecedent
Runoff Condition: L (2 ('3

2-¥r 24-Hr Rainfall: in

=]

Click row in grid to edit previously entered data. RIGHT
click to delete row.

No Changes Accept Changes
(Close) (Close)

Click the Accept Changes Close button. From the main WinTR-20 window select Sub-Area.

Enter Sub-Area Identifier and Sub-Area Reach Identifier as shown in following window.

Sub-Area:

: Delete
Sub-Area Identifier: | Pond_DA ﬂ Sub-Area

Sub-Area Reach ldentifier: [outiet] -
Sub-Area Rain Gage ldentifier: | ﬂ Sub-Area Peak Output
Code: (" ¥es { No {* Blank
Sub-Area Hydrograph
Outout Code: (~ ¥es { HNo (* Blank
CH Adjustment CN Reduction: li Sub-Area Hydrograph ~ ~ o
Based on ARC: File Code: Yes No * Blank

Land Use
Tc La
Details | £EA0
No Changes Accept Changes
[Close) [Close)




Click the Land Use Details button to open the land use / hydrologic soil group / CN table window. Enter
the land uses and respective drainage areas within the watershed.

Land Use Details:

e Delete Land
Sub-Area ldentifier: |F.D,., d_DA ﬂ Use Details

Local Curve Number Identifiers and curve numbers can be added fo grid using Local Land Use entry on
main window File pull dowmn.

Land Use Area Drainage Area 50 mi

Land Use Area ldentifier A Area E: B Area CET C Area Eé.l O Area Egﬂ

Brush {Fair} 35 56 70 T7

Brush [Good) 30 48 65 T3

Weoods - Grass (Poor) 57 T3 a2 88

Weoods - Grass [Fair) 43 B5 T8 a2

Woods - Grass [Good) a2 53 T2 T

Woods [Poor) 45 [:1:3 7 a3

Woods [Fair) 36 &0 73 75 | i
Woods (Good) 30 55 .02 70 T7
Farmstead 59 04 T4 az a6

Range [Herbaceous - Poor} a0 a7 aaj i

Summary of grid information.
Accumulated Drainage Area 011 =0 mi

a¢ - Dizplay
Sub-Area Weighted CN 7.6 Local Soils

Return to
Sub-Area

The Sub-Area accumulated drainage area and weighted CN are displayed. Click Return to Sub-Area
when completed. Click the Tc Lag button.



Sub-Area:

Sub-Area ldentifier: |p.m.;| DA ﬂ
Sub-Area Reach ldentifier: [outie] -
G R Mk Lane Mcubhe ) e e kel
Code:
Sub-Area Hydrograph
Qutput Code:
CH Adjustment CH Reduction: li Sub-Area Hydrograph
Baszed on ARC: File Code:

Land Use
Details

Delete
Sub-Area

(" ¥es { MNo (* Blank
(" %¥es { MNo (* Blank
(" ¥es { HNo (* Blank

Tc Lag [

No Changes Accept Changes
(Close) (Close)
Enter the watershed length and slope as shown in the following window.
Time of Concentration - Lag Methed:
Sub-Area Identifier: Pond_DA Lﬁ';ﬁ;‘fﬁ

Watershed Length ft 2500,

Py Watershed Slope (%) 4.
Contour Length ft

~
Contour Interval ft
Watershed Slope (%)

Time of S

Concentration (hr)

No Changes
[Close)

Accept Changes
[Close)




Click the Accept Changes Close button. From the Sub-Area data window click Accept Changes Close.
From the main WinTR-20 window select Global Output.

Enter Global Output data as shown in following window.

Global Output:

Hydrograph Print Precizsion: z

Minimum Hydrograph Display Flow: | pq cfs

Print Ti | t: l

rint Time Incremen r e i
Default Peak Output Code: i* Yes { Ho i Yes fi* No
Default Hydrograph Output Code: i* Yes { Ho i Yes fi* No
Default Hydrograph File Code: i* Yes { Ho i Yes fi* No

No Changes
[Close)

Accept Changes
[{Close)

Click the Accept Changes Close button. From the main WinTR-20 window select File and Save As.

File | View Run Help
Mew WinTR-20 File
Open Existing WinTR-20 File
ReQpen Last Session
Convert Old Data
Import HEC-RAS

Import NOAA Atlas Data
Import NRCC Data

Local Land Use
Local Soil £ HSG

Save

Save As Ib

Exit




Browse to a directory and enter a file name.

4] Save WinTR-20 file

@_\' ilv| . v Computer » LocalDisk (C:) » WinTR20_June 16 » - | +y | | Search WinTR20 June_16
Organize * Mew folder == = @
\J Python27 “ | MName Date modified Type Size i
; Temp P oy ” 5 ’ . L
7| Pond_378_tutorialinp 7/3/2014 10:21 AM INP File 2 KE
. temp_ESRI_ma| . ) - . . .
s |7 Garrett_structures_test.inp 7/1/2014 9:59 AM INP File 13 KE
= . | %] Garrett_structures.inp 7/1/2014 8:37 AM INP File 12 KE
J Users
! 7] test_limits_3.inp 6/30/2014 2:22 PM INP File 2 KE
. Windows - L i - -
|| test_limits_2.inp 6/30/2014 2:07 PM INP File 2KE
. WinTR-20 Docu e 2 : %
| ¥ test_limits_l.inp 6/30/2014 1:52 PM INP File 1KE
L WinTR20_Chap - . ~ . . )
: — 7| test_local_land_use_d.inp 6/19/2014 9:03 AM  INP File 2 KE
) WinTR20_June_ ; ;
= || test_local_land_use_l.inp 6/19/2014 8:15 AM INP File 2KE
; WinTR20_NOA A ; : i
%] AL_Mebile_Co_Scuth_sm.inp 6/16/2014 2:32 PM INP File 38 KE
. WinTR20_test_« ) . )
. ; |7 test_local_land_use_3.inp 6,/11/2014 11:08 AM  INP File I KE ~
. WinTR20_testir
T * A | 1 | 3
FIE L RRPond 378 _tutorial.inp .
Save as type: [Input File (*.inp) vl
“ Hide Folders | swe]y | [ Conce |
Click Save.

Run WinTR-20 and view output

From the main WinTR-20 window click the Run command in the top menu bar.

File  Wiew R% Plots Help

WinTR-20 System
Controller / Editor

Click Data Section Name to Enter Data
(X indicates some data entered for section)

Dimensionless Unit Hydrograph:
X Global Output:
Input Hydrograph:
Rainfall Distribution:
Stream Cross Section:
Stream Reach:
X Storm Analysis:
Structure Rating:
Sub-Area:
WinTR-20 ldentifier:
Verification:

xx




The WinTR-20 Printed Page File opens if there were no errors during execution. The peak discharge and
runoff volume in inches is included with each hydrograph table in the Printed Page File. Scroll down to
the 10-year storm. The peak discharge is 82 cfs and the runoff volume is 1.82 inches.

Print  View
WinTR-20 Printed Page File
STORM 10-year e

Ares oF Drainage Rain Gage Runocff  ------——---- Peak Flow —-—-—-———————--—
Reach Aren ID or Amount Elevation Time Emte BEmte l
Identifier (=g mi) Location {im) (Et) (hx) (ef=s) {c=m)
Pond DA 0.110 1.823 12 .52 B2 .83 752.99

Line
Stmrt Time  ————emmm————— Flow Values E time incremsnt of 0.044 hy --==-ceeeee-

(kx) [cf=) [ef=) [cf=) [ef=) [cf=) [ef=) [cf=)

10.564 o.o o.oz2 o.o3 0.03 o.08 0.11 0.16

10.875 0.22 0.28 0.36 0.45 0.56 0.&7 0.81

11 _186 0.3986 1.13 1.32 1.54 1.78 2.05 2_36

11.497 2.639 3.07 3.5l 4.01 4.60 9.31 &.15

i1 ._808 7.47 8.40 3.89 11.76 14.19 17._42 21 _85

12 .119 27.65 34_72 42 85 51.76 &80.76 &8.83 75.21

12.430 T2.61 §2.10 82.83 gi.92 T9.64 T&.38 T2.27

12.740 67 .62 62_93 58._58 54 _55 50.79 47_34 44 _15

13.051 41 .19 38.45 35.95 33.68 31.60 29_70 27 .96

13_382 26._35 24 _B6 23.51 22_.25 21.09 20.01 1%.01

13.673 ig.08 17.21 is._40 15_65 14.395 14_32 13.73 e

Close
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Scroll to the bottom of the file to view the peak discharge summary.

Print  View
WinTR-20 Printed Page File
WinTR-20 Version 3_10 Fage a8 07/03/2014 10-47 22
Example of developing hydrographs for the Pond 378 Standard
Indisns, Lewrence County
Area or Drainage = = 0 Z——————————- Peak Flow by Storm --—-—-—-—---——-
Rench Aren 10-yenr 25-yenr 50-yenr
Identifier (s=q mi) (ot} (cfs) (ot} (cfs) (ot}
Fond DA 0.110 B2 .83 114.11 141.20
OUTLET o.1iio0 82.83 114.11 141 .20

Cl-ose[

The peak discharge for the 10-year storm is 82 cfs, 25-year is 114 cfs, and 50-year is 141 cfs. Close the
printed page file. Select View and Hydrograph File to open it.

File [View|  Run Plots  Help

Schematic

Input File

Printed Page File

Error File

Debug File

Hydrograph File

Smoothed MOAAMRCC File
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The hydrograph file is saved as a file with the same name as the input file but with the extension .hyd. It
includes those hydrographs selected for output plus the hydrograph at the watershed outlet.
Hydrographs from this file may be imported to the WinDAM computer program.

Print  Wiew

WinTR-20 Hydrograph File

WinTR-20: Version 3.10 a a o.oio0 e
Example of developing hydrographs for the Pond 378 Standmrd 07/03/2014 10:47 (™
Indimna, Lewrence County

INPUT HYDROGRAFPH:

Pornd DA 10utlet 10-year 10.564 0.0%42 0.110 o.o

o.o o.oisz0 0.03477 0.0515& 0.07880
0.11458 0.15383 0.21582 0.28245 0.36111
0.45212 0.55635 0.67473 0.30843 0.353861
1.13001 1.32251 1.53918 1.78274 2.05292
2.357686 2.632359 3.07003 3.50682 4.01310
4. 60442 5.30552 &_15383 7.17293 8.40054
2.88717 11.75697 14.19%001 17.42453 2Z1.84602

27.64804 34.72346 42.85402 51.76145 60.76423
68.82542 75.21278 79.61306 82.103%0 82.82878
B1.32222 T79.64243 T76.38456 T2Z2.26767 6T7.61773
62_.93103 58.58200 54.54771 S50.73478 47.33851
44 14669 41.18588 38.45135 35.95434 33.67716
31.60277 29.70483 27.95745 26.34769 24.864T77
23_.50507 22.24552 21.08911 20.0133% 19.01377
18.08014 17.21167 16.40292 15.65044 14_95395
14.31558 13.73273 13.13584 12.70464 12.25454
11.84351 11 .46947 11.13004 10.82534 10.55367 B

Close [

Close the hydrograph file. Click the Plots command in the menu bar at the top of the main WinTR-20

window.
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Select Multiple Hydrographs Storm, select three storms, and one sub-area to plot. Then click the Display
button.

Graphics Output:

Graphic Type: {* Hydrograph " Peak Flow
Multiple Hydrographs: " Mone f* Storm " Location
Storm: | 50-year ﬂ
Sub-Area: | Pond_DA ﬂ
Reach: | ﬂ
QOutlet:
L Multiple Storms
Click appropriate entry in Multiple list box to delete. 10-year
28-year
50-year

Display [: Close
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The plot below has been zoomed in using the zoom tool on the menu bar. The Edit menu has been used
to show the hydrographs as lines and to display the horizontal-vertical grid lines.

File Edit Help
FIREEIIEY
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Close the plot window, graphics output window, and WinTR-20 main window when completed.

No matter what procedure is used to design the pond, the peak discharge is one of the more important
items. A simplified design method does not need the hydrograph values but only a peak discharge and

runoff volume. A more complicated design procedure utilizes the hydrograph and routes it through the
pond using the storage indication method.

References
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