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DDMSW Training Workshop 

Hydrology 

Training Dates: March 9, 2016 (Wednesday) 
March14, 2016 (Monday) 

Location: Flood Control District ofMaricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Instructor: Kenneth V. Lewis, P.E. 
Developer 

This training class is designed for hydraulic and hydrologic engineers interested 
in learning DDMSW, an application program that implements 

the District's Design Methodologies and Standards. 

Agenda 

8:30- 9:30 Training Overview 

System Overview, Program Installation, General Features, Files, Tools, 
Administration, Help, Register Controls, New Features 

9:30-10:30 Hydrology Overview 

Agency Defaults, Project Defaults, Rainfall, Soils, Land Use 

10:30 - 10:45 Morning Break 

10:45-12:00 HEC-1 Program Overview 

Maj or Basins, Sub-Basins, Diversions, Routing, Storage, Network, 
Modeling, Graphs 

Rational Method Overview 

Maj or Basins, Sub-Basins, Diversions, Storage, Hydraulics, Network, 
Modeling 

12:00- 1:00 Lunch Break 

1:00- 2:30 Tutorial- Clark Unit Hydrograph 

2:30 - 12:45 Afternoon Break 

2:45- 3:30 Tutorial- Rational Method 

3:30- 4:15 Tutorial-S-Graph Unit Hydrograph 

4:15 - 4:30 Questions 
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This document contains step-by-step tutorials on standard Hydrologic methods used by 

the District that are implem ented in DDMSW. The three tutorials were designed to 

encapsulate the capabilities and f eatures of DDMSW to build hydrologic models such as 

HEC-1 and the implementation of the Rational Method. Two tutorials are for the 

development of HEC-1 models using two different transf orm methods, namely, CLARK UNIT 

HYDROGRAPH and 5-GRAPH . The third tutorial is for the development of hydrologic model 

using RATIONAL METHOD. 
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1.0 HYDROLOGY 

1.1 HEC-1 Modeling Using Clark Unit Hydrograph 

1.1.1 Problem Statement 

To est im ate th e 100-year des ign discharge using GIS data for sub basins, land use, 

soils and t ime of concentra tion with the following given conditions: 

•!• HEC-1 Model 

•!• FCDMC Soils 

•!• FCDMC Land Use 

·:· NOAA14 Rainfall 

·:· MCDOT Roads (not applicabl e) 

•!• Clark Unit Hyd rograph 

•!• Green-Ampt Loss Method 

•!• Single Sto rm 

·:· 24-Hour Duration 

•!• Tab Interval: 5 Minutes 

•!• Number of Ordinat es: 2000 

•!• Output Level: 5 

1.1.2 Step-by-Step Procedures 

Step 1: Establish a New Project and Default Set-up . 

Step 2: Set Model Runs Path 

Step 3: Prepare M aps 

Step 4: Establish Rai nfa ll Dat a from GIS 

Step 5: Est abl ish Sub-Basin, Land Use and Soil s Data from GIS 

Step 6: Review Esta blished Sub-Bas in, Land Use and Soils Data 

Step 7: Est ablish Storage Facil ities Dat a 

Step 8: Est ablish Routing Dat a 

Step 9: Develop Hydrology Network 

Ste p 10: Run HEC-1 Model 

Step 11: Review Model Res ults 

Step 12: Backu p Project 
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(A) Step 1- Establish a New Project and Defaults Set-Up 

(a) Click t he DDMSW icon on the Desktop or Program menu to launch 
t he DDMSW. Click OK to accept the software disclaimer as is shown 
in t he fo llowi ng figure . 

Drainage 
Design 

Management 
System 

This program has been written t o aid in the management o f drainage design. It is provided as 
a publ ic service to aid In Implementation of the t.echnlcal information data, and procedures, 
presented in the Drainage Design M anuals. The user of thi s information re lease s , indemnifies 
and holds f ree the Flood Control District of Maricopa County and KVL Consultants, Inc. from 
any and aJI liabilities, damages, law suits an d causes of action that result as a consequence of 
their re liance on and use of the DDM SW comput er program and the data suppl ied with it. The 
use of this program and t he results dev e loped are the responsib ility of the user. 

M any of the default valu es pr ov ided are g eneric and serve t o guide users in thei r modeling. 
Users must e xercise j u dgement to evaluate and modify default values based on the specifi c 
watershed. An approval for default tab le v alues for a specific watershed must be o btained 
from the appropriate agency 

C o n tinu ing s ignifies your acceptance o f this d iscla imer. 

KVL Consultants, Inc . 

After the DDMSW is launched, the SELECT PROJECT window is 
aut omatica lly opened as is shown in the fo ll owing f igure . 

. . -· 
! List -·----~ 1 DetailS 

LooK Iori 

Reference Date ID n~e L· 
BANKPROTECTION3 06/Q6/2014 00033 
BANKPROTECTIONFCD 01/Q 1/2012 00010 River 1<.1 echanics Example ·Bank Protection 
8RIDGEPIERFCD 01/Q 1/2012 00011 River lllechanlcs Example · Bridge Pi er 

EXJ.J1IPLE1 01/Q 112010 00001 Clarl<. Green Ampt Single, 6 Hour 

EXJ.J1IPLE2 01 /Q 1/2010 00002 5-Graph, Green·Ampt Single. 24 Hour 
EXJ.J.IPLE3 01/Q112010 00003 S.Graph, Green-Ampt Multiple, 6 Hour 
EXMIPLE4 01/Q 1/2010 00004 Clarl<. I nit and Uniform. Single. 6 Hour 
KVLEXJ.J,IPLE1 01/Q112011 00005 Example 1 HEC-1 tutorial project 
KVLEXJ.J,tPLE1 0 01/1012014 00025 HEC-1 Tutorial- Import HEC-1 File 
KVLEXAMPLE11 01/10/2014 00029 FCDMC Hydrauli cs t.tanual Design Example 4.6 

KVLEXAMPLE1 2 01/1012014 00030 Street Drainage Example 
KVLEJ(,AJ,IPLE2 01/Q 1/201 1 00021 Example 2 using Shape fil es and NOM 14 
KVLEXAMPLE3 01/Q 112011 00024 Example 3 Rational Metnod tutorial project 

~" ''"L"" ~ n ~ ..::. ~~ ~ 1 
KVLEXAMPLE6 01 /Q 112011 00018 HEC·1 Tutorial • S·Graph Unit Hy<Jrograph 
KVLEXAMPLE7 01/Q1/2011 00019 Rational ~l etnod Tutorial 9 

' •I 

Modification Date I 01/Q 112011 5I P{lnL I Qelete I 6dd I QK I 
(b) Click t he Add button on th e SELECT PROJECT window to st art a new 

project (Or File+ New Project+ Add) . 
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(c) On the NEw PROJECT OPTIONS form, select Hydrology and Hydraulics 

checkbox and select the Standard radio button. Click OK to close the 
form. 

(d) Type "KVLEXAMPLESA" into the Reference textbox. This is the name 
of the new project. The users can choose the name as long as it does 

not exist in the DDMSW project list. 

(e) Type into the Title textbox a brief descriptive title of this project. 
{Optional} 

(f) Type into the Location textbox the location of this project. {Optional} 

(g) Type into the Agency textbox the agency or company name. 

{Optional) 

(h) Type a detailed description of this project into the textbox on the 

bottom left side of the window. {Optional} 

(i) Under HEC-1 Defaults frame, change the default Storms from 
" Multiple" to "Single" by clicking on the magnifying glass (Selector 
button) . 

(j) Under HEC-1 Defaults frame, change the default Duration from "6 
Hour' to "24 Hour' by clicking on the magnifying glass (Selector 

button). 

(k) Click the Save button to save the entered data . 

(I) Click the OK button on the SELECT PROJECT form to close the window, 

the following figure shows what the window looks like . 

Select ProJect 

l.ist 

Project Reference -------------, 

ProjecliO I 0006 1 Reference 

Tllle I HEC-1 Tutoria l - Clark Unit Hydrograph 

Location I Maricopa County, t.:z. 

Agency I Flood Control District of Uaricopa County 

P Hydrology and Hydraulics Only 

Return Periods to Model 

r Custom storm Event 

r Imported Hec-1 File 

l ~ ~ ~ ~ ~ 

~rs--3~~rso-::J[10'03 

This proj ect is set up to give step-by-step instructions on how to use 
OOMSW to build a HEG-1 model. 

Oe!alls 

Project Defaults ------, 

Modeii HEC1 ~~,J> Soils 1;-FC_O_M_C --- r 

Land Use I FCmiC 

Rainfall jrN-OA-A1_4 __ _ 

Roads I ~.!COOT 

HEC-1 Defaults 

Unit H}drograph I Clark ~~· ' 
Loss Method ] i-G-re-en--Am- pt- r 

storms I Single 

Duration r-12-4 H- o-ur- -

Tab Interval (NMIN) I 5 :B 
No. Ordinates (NO) I 2000 :B 

.:!:.] Output 00) J 5 :B 

Modilicabon Date I 0310212016 Bl ~!nfo I ~!nfo Print.. Q.elete QK 

Note: the Project ID "00061" in the above figure is the database records 

unique read -only identifier of the project, which is automatica lly 
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generated by the program when a new project is created. When the 
users create a new project, the Project ID of this new project will not be 
the same as the Project ID shown in the above figure. 

(B) Step 2 - Set Model Runs Path 

When running the HEC-1 model in DDMSW, the names of the input and output 
files are automatically established . The basic file format is XX-YYY where XX is 

the name of the major basin and YYY is the return period . So for Major Basin 01 
and Return Period 100-years, the file name would be 01 -100. The input file 
uses *.dot as the file extension and the output file uses *.out as the extension. 

Because the file names for all projects are the same, it is necessary to establish 
unique folders for the model run s for each project. 

(a) From the menu bar of the main ap plication window, click File + 
Project Paths to open the PROJECT PATHS form. 

~Flood Control District of ~laricopa County- KVLEXAMPLESA 

I File Edit Hydrology Hydraulics River Mechanics Maps Tools Admin Submittals Help 

:ielect Project 

tl.ew Project 

UPdate Project Defaults 

ero)ect Paths 

B_eports 

Project Management 

Import Data 

!;xport Data 

~t 

(b) Click the browse button D to the right of Model Runs Path 
text box. 

(c) Navigate to the "Mod/runs" folder and highlight "Mod/runs" folder. 
Click Make New Folder button on the BROWSE FOR FOLDER form and 
enter "Kv/ExampleSA". 

(d) After setting the project path, click the OK button to close the 
BROWSE FOR FOLDER window. 

tlProJect Paths-- Edit l!!llil 

Machine 10 I FC6W93800902 # CARRIAGAC 

Agency I Flood Control District of Maricopa County 

Project I HEC-1 Tutorial - Clark Unit Hydrograph 

Model Runs Path I H:1.FCDI.IC\DDI·.ISW505\I.IODLRUNS'-".'VLEJW.IPLE5AI 

Section 1.0 - Hydrology 
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(e) Click Save and then click OK to close the PROJECT PATHS window. 

(C) Step 3 - Prepare ESRI Shape Files 

This step is only for information purposes. There is no action required for the 
tutorial user in this step . Several ESRI shape files must be prepared . They are, 
Rainfall, Sub-Basin Land Use, Soils and Tc. As part of the shape files, the table 
structures must include specific fields . For the purposes of this tutorial, all 
these shape files have already been prepared. This tutorial does not cover the 
creation of the shape files . For tutorials on how to create ESRI shape files, 
please refer to " How TO PREPARE ESRI SHAPE FILES FOR DDMSW" document that 
can be downloaded from http://www.fcd.maricopa.gov/Software/ ddms.aspx. 
The following section describes the general requirement for the required shape 
file table . Specific file names for the shape files are not necessary however for 
the purpose of this tutorial the following map files will be used. However the 
field names inside the tables must be fixed and are shown in the following 
section. 

Q u~u.td ·A"(~ · 
---------- ----- ---- - ..Q.~ 

fit 1dit ~ focttrwrb ~ SfjediCIII l ook W'lrldow J:iep 

D ~ g &i ll ,. ...., ~ ~jl:l,BJ 3 :P. ~- . D l • 17 <1l El ;: ::(') <I .. t['l cJ I Cl "' .". :!:. I -" ~ 
fdilot • , to. ,# • jcru~e.....,fa~n ::::J :J D 

(C.1) Rainfall 

The Rainfall map (Rainfal/.shp) will contain a single polygon and have a field 

named RAINID which is defined as Character 8 data type, that is, a Text data 

field of 8 characters long. The Rainfall map can be created after the Sub-Basins 

map (SubBasins.shp) has been prepared and is basically the combined polygon 

areas of the modeled Sub-Basins. 
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(C.2) Sub-Basins 

The Sub-Basins map (SUBBASINS.shp) will contain one polygon for each Sub­

Basin in the project . The required fields include : 

•:• AREAID Character 6 Enter unique Sub-Basin ID 

•:• BASINID Character 2 Enter Major Basin ID 

•:• AREASF Numeric 12.0 Data entered into this field will be 

tc o t " u...!..J 

(C.3) Land Use 

overwritten internally DDMSW. This field 

contains the Sub Basin area in square feet. 

The data for this field is calculated 

automatically when the Update button is 

clicked in the Update from GIS form in 

DDMSW . 

o~ o•oo,c a t ""'"s 
I J'olr9on 0 1000$ IU 

. ... ~­
(Owt:ofl~ ,.........._ , 

..!.1 

.! .f 

The Land Use map (Landuse.shp) will contain polygons for land use data. 

There can be more than one polygon with the same land use ID. It is vitally 

necessary that the land use coverage extends beyond the extent of all Sub­

Basins. The required fields include : 

Section 1.0- Hydrology 1-9 
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•!• LUCODE Character 15 LUCODE values shou ld be consistent with 

:oo~s '/IW>d4w IJ<Ip 

~ p:G.57!1 

~ 

(C.4) Soils 

the values in the DDMSW land use defaults 
table. 

:::J :!. ~ Q D l • ~? <!l El ;~ :: {"} ~ .. .. ~ .J II; 0 It :. :;1; f ..J llO 
:::JD 

180 

flO Sh.ape LUCOOE BUFF£R 
t 0 ~ 110 y 

I Pol'f9on ISO Y 

7UI078.02S 957424.367 Feet 

The Soils map will contain polygons for soils data. A GIS map for soils data can 

be obtained from the Flood Control District. There can be more than one 

polygon with the same Soil 10. It is vitally necessary that the soils coverage 

extends beyond the extent of all Sub-Basins. The required fields include: 

•!• SOIL_LID Numeric 15 

Section 1.0- Hydrology 

SOIL_LID values should be consistent with 
the values in the DDMSW soil defaults table . 
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ools Windowo tlelp 

t- p :12.998 

;;---::] 

l!!J Attnbute:s. of Soils 

no Sha.pe SOII.,_liD BUfFER 

72UlS.SC9 957Ml.7S7 Fut 

(C.5) Tc 

The Time of Concentration map (TC.shp) will contain polylines for Tc data. 

There needs to be one Tc polyline for each Sub Basin in the project and each 

polyline must be completely contained within its respective Sub Basin. The 

required fields include: 

•!• AREAID Character 6 

•!• BASINID Character 2 

This is determined internally by DDMSW, 

any data in this fie.ld will be overwritten. 

This is determined internally by DDMSW, 

any data in this field will be overwritten . 

•!• LENGTH Numeric 12.0 This is determined internally by DDMSW, 

any data in this field will be overwritten . 

•!• USGE Numeric 9.2 Enter the upstream ground elevation . 

•!• DSGE Numeric 9.2 Enter the downstream ground elevation. 

The data for AREAID, BASINID and LENGTH are populated automatically when 

the Update button is clicked in the UPDATE FROM GIS form and any data 
entered will be over-written. 
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ools _window tltip 

t p~.090 

~ 

:::J :fl. $- Qo C! :~ ~? ~ El :: :: ("} . .. .. ii" J ~ 0,. ... :ii:. 1 .J ~ 

:::JD 

716831.9 95855451 F«t 

(D) Step 4 - Establish Rainfall Data from GIS 

(D.l) Rainfall Ids 

In DDMSW, different major basins can have different rainfall data. If there is 

only one major basin then the program will use the "DEFAULT" as rainfall. 

(a) From the menu bar of the main app lication window, click 
Hydrology+ Rainfall Ids as shown in the following figure and the 
RAINFALL IDS window opens. 

)!~ Flood Control District of Maricopa County · KVLEXAMPLES 

File Edit Hydrology Hydraulics River Mechanics Maps Tools Admin Submittals Window Help 

j ~ 0 Rainfall 

Raonfall !ds 

~oi ls 

Soil Qefaults 

!,and Use 

land Jlse Defaults 

.Major Basins 

Sub ~asins 

!:iEc-1 

!,and Use Impacts 

(b) Select the Source (can be "GIS" or " Manual" ). Since a rainfall map 
has been established, se lect " GIS". 
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(c) Entering a description is optional. 

{d) After the data entry, click the Save button . 

(e) Click the OK button to close th e window. 

~'r.f~ "'ii' .=JQJ:RJ 

Look for I 
ID Source Description L· 

.~ . . ~ I 

•I I , f 
RainfaiiiO 

Rainfaii iD II!IDI!lli J Source I GIS ..:J 
Description I Default RainfaiiiD :d 

I 
~ 

~!nfo I P[int.. I Qelete I Add I QK I 

(0.2) Rainfall 

(a) From the menu bar of the main application window, click 

Hydrology + Rainfall as shown in th e fo ll owing figure and the 

NOAA 14 RAINFALL ID : D EFAU LT form opens. 

tl Flood Control District of f'taricopa County - KVLEXAMPLESA 

Rle 

J ' 

Section 1.0 - Hydrology 

drology Hydraulics River Mechanics Maps Tools Admin Submittals Help 

Rainfall !ds 

~oils 

Soil ~faults 

Land Use 

l and !,lse Defaults 

Major Basins 

Sub !!asins 

t!EC-1 

Land Use Impacts 
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~NOAA 14 RamfaiiiD:DEFAULT l!l~f3 

Rainfa ll Map 

I H:'FCDI.ICIOOI.ISW5051MAPSIJ..'11l.EXA.I.IPLE5A\RAJNFALL SHP ~ 
LRei!UI 

Average Rainfa ll Data for 10: DEFAULT 

2..l! ll! 1!!..n ~ ~ 1!12..n 

5 Min r---r---r---r---r---r---
10 Uin r---r---r---r---r---r---
15 Min r---r---r---r---r---r---
30 Min r---r---r---r---r---r---
1 Hour r---r---r---r---r---r---
2 Hour r---r---r---r---r---r---
3 Hour r---r---r---r---r---r---
6 Hour r---r---r---r---r---r---

12 Hour r---r---r---r---r---r---
24 Hour ~r---r---r---r---r---

Log I ~!nfo I P]jnl.. I LQP..da!~j fiiinrao iEij OK I 

(b) Click on the ~ button at the right side of the Rainfall Map 
textbox and select the Rainfall map (Rainfa/l.shp) file established 
earlier. It may be necessary to migrate to the folder that the 
shape file is in . 

(c) After se lecting the rainfall map, click the Save button. 

(d) Click Update to create the NOAA14 rainfa ll data from the GIS map. 
An UPDATE NOAA14 RAINFAll USING GIS dialog box similar to the 
figure below will appear. 

Update NOAA14 Rainfall using GIS 13 

~ .• ;! This will update all the rainfall return periods and durations 
\. , fur Rainfall ID :. DEFAUlT 

The update will be based on the following Shape fi le: 
H: )fCDrY1C1tPDr•1SW 50 5'1i[v1APS'\J('v'LEXArY1PLE5A1tRJIINFALL. SHP 

Do you want to continue? 

I : : :::::: ::: :Y.~~::::::::::::!) No 

(e) Click the Yes to proceed. 

(f) After the update is completed, the NOAA 14 RAINFALL ID: 

Section 1.0- Hydrology 

DEFAULT form will then have the updated data in the Average 
Rainfall Data for ID: DEFAULT frame as shown below . 
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'riOAA 14 Ramfallto: DEFAULT ll!!lliJ 
Rainfall Uap ------------------------1 

I H :'FCD~I C'DDf.ISW505\I\IAPS~J. I PLE5A\RAINFALLSHP 

l.og I <9Jnfo I Pt:inL ~~ QK I 

(g) Click the OK button to close the window. 

(E) Step 5- Establish Sub-Basin, Land Use and Soils Data 
from GIS 

The project's Sub-Basi n, land use and soils data can be populated in DDMSW 
from the maps created earlier. 

(a) From the menu bar of the main app lication window, click Maps + 
Update Hydrology as shown in the following figure to open the 
UPDATE FROM GIS window. 

it~ Flood Control District of l'taricopa County - KVLEXAI'tPLESA- &letwork 

~date Hydrology 

!mport Routing Data 

P.ost to GIS 
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tJupdate hydrology from GIS MB: 01 - D X 

Name and Path of Uaps for Hydrology---------------. 

Update Options 
P" Sub Bas' 

I LanOUse 

I Soils 

I Tc 

Major Basin -----, r Sub Basins Default 

'-hl-ajo_r a_as- in_l o_r _ _d_,J_J Time-Area riillldi!!iiffME~IiiJiiJ!~fii~llSii'iiifiJ371~ 

~!nfo I Checl< Log I yPdate I OK I 

(b) On the Update Options data fram e, check the Land Use, Soils and Tc 
checkboxes. 

(c) In Map File Key Field Name, enter " LUCODE" for Land Use Code. 

(d) In the Sub Basins Default frame, se lect " Urban" from the drop-down 
list items for the Time-Area . 

(e) Click the ~ button to the right of the Sub Basins textbox and select 
the Sub-Basins map (SUBBASINS.shp). It may be necessary to 
migrate to the appropriate folder. 

(f) Click the~ button to th e right of the Land Use textbox and select 
the Land Use map (Landuse.shp). 

(g) Click the ~ button to the right of th e Soils textbox and select the 
Soils map (Soils. shp) . 

(h) Cl ick the [EJ button to th e right of the Tc and select the Tc map 
(TC. shp). 

(i) Click Save. 

Before updat e, the UPDATE HYDROLOGY FROM GIS form should look like the 
following figure . 
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tlupdate hydrology from GIS - ~18: 01 1!1~ 

Name and Path of Maps for Hydrology -------------------, 

Sub Basins I H:\FCDUC'.DDI.ISW505',UI'PS'KVLEXAMPLE5Jo.'.SU88ASINS.SHP 

Land Use I H:IFCOt.IC'.DDMS'N50511.V.PS'KVLEXIIJ.IPLESI''UNDUSE.SHP 

Soils I H:IFCOMC\DDUS'N505'J.V.PS'J-."\iLEXAI.IPLESI'ISCILS.SHP 

Tc I H:\FCDUC'.ODMSW505'.1.V.PS'J-.VLEXAI•.IPLE5/o.\TC SHP 

Update Options 
P Sub 8as1 

P Land Use 

P Soils 

P Tc 

Major Basin ----, 

Major Basin fQ1I t2J r 
Sub Basins Default 

- nme-Area l'u_rb_an _____ ::J'~ 

Uap File Key Field Name ----, 

Land Use Co<le ~ ~UCODE 

~!nfo I Ched< LogJ \Jpdate I QK 

U) On the form, click Update. An UPDATE HYDROLOGY FROM GIS dialog 

box will appear. 

Update Hydro 

TI1is will update the tv1ajor Basin data from GIS shape files as 
follows: 

Sub Basin data will be updated . 
l and Use data will be updated. 
Soils data will be updated. 
Tc data will be updated. 

Do you ,,,rant to continue? 

(k) Click Yes to continue . 

Yes No 

29 ' 

(I) Click the OK button to close the UPDATE HYDROLOGY FROM GIS window. 

(F) Step 6- Review Established Sub-Basin, Land Use and 
Soils Data 

The Sub-Basin, Land Use and Soil s data have been develop ed from GIS. It is 

necessary to review the data to make sure that all information are correct . 
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(F.l) Sub-Basins 

(a) From the menu bar of the main app lication window, click 

Hydrology+ Sub Basins to open the SuB BASINS window. Click the 

Details t ab to view the data details for each sub basin . 

m Flood Control District of 1'1aricopa County - KVLEXAHPLE5A- rletwork 

j . ~ainfall 

Rainfall Ids 

:ioils 

Soil Q.efaults 

band Use 

Land !,!se Defaults 

Major Basins 

Sub !l_asrns 

!:J.EC-1 

!,and Use Impacts 

The form below shows the data for Sub Basin /1010005" . 

~Sub Basms · ~16: 01 l!!llil 

List Details 

Rainfall Losses - Green-Amp! -----, .--------, 

Sub Basin Parameters - Clark 

Area (sq ml) ~ 
Lenglll (mi) j0292 

USGE f15s8.0 
DSGE I 1550.0 Mi 

Slope (R/mi )~~ 

n me-Area I Urban ::J 
lli!!J!g QmyJJ ~ 

Kb~~ r 

Value Defaun Custom 

tM n) 10231023 r 
DTHETA~~ r 
PSIF (in) ~~ r 

XKSAT 1 1.358 [13s8 r 
RTIMP (%) 150150 r 
XKSAT (Bare Ground) j0:930 LC:.io.=.:.l l 

AvgVegetation (%) ["51.5 

Return Period Parameters ---------, 

£n 211: 12..11: ZiY!: .29.l! 1ru!..Y! 
Custom Tc r r r r r r 

Tc(hrs> ["02711 0.253 1 0.235 [0:214 1 0.202 ro:m 
Vel (Vs>l"1.57[1"6811.81["1.99j2.i1["222 

R (hrs )l 0.309 I 02 86 I 0.263 1 0.238 I 0.223 f02iO 

~Info ReSort Print.. Delete Add r.tB Update 

(b) Click the OK button to close the SuB BASINS form . 

(F.2) Land Use 

OK 

(a) From the menu bar of the main application window, click 
Hydrology + Land Use to open the LAND USE form. Click the 
Details t ab to view the land use data deta ils for each record. 
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~Flood Control District of r-~aricopa County- KVLEXAr-1PLESA- r•etwork 

File Edit [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

Rainfall 

Rainfall !ds 

~oils 

Soil ~faults 

~and Use 

Land !J_se Defaults 

Major Basins 

Sub e_asins 

t:iEC- 1 ~ 

~and Use Impacts ~ 

The form below shows the data details for Land Use Code "180" for 
Sub Basin "010005". 

J.ISI Details 

Land Use 

Major Basin ID ~.:2J Area (sq mi) I+ lol§l 
Sub Basin ID ~ ,_; Area ('!I ) ~ 

Land Use Code J1BO .:2J I Hi~h Density Residentia l · f.lulti Family (10·15 duper acre) j 

Land Use Data 

~ o.m.wt ~ 
Initial Loss (lA) I 025 1 0 25 I ~ 

Percent Impervious (Rn MP) I •s l 45 I 
Vegelation Cover I so.o 1 50 0 I 

Moisture Deftdt (DTHETA) I NORMAL ::JI NORMAL I 
Resistance Coenident (Kb) I r.ttN ::J i r.IIN I 

~]nlo Cop~ P[inl.. Qeiete MB QK 

(b) Click t he OK button to close the LAND UsE form . 

(F.3) Soils 

(a) From th e menu bar of the main app lication window, click 
Hydrology o+ Soils to open the So iLS form . 
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~Flood Control District of l"taricop.a County- KVLEXAI"tPLESA- r•etwork 

Rle Edit [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

B,.ainfall 

Rainfall !ds 

~oils 

Soil ~faults 

[,and Use 

Land !Jse Defaults 

Major Basins 

Sub !!asins 

t:!EC-1 ~ 

[,and Use Impacts ~ 

The form below shows the data details for Soil ID "64591" for Sub 
Basin //010005". 

Ust Delails 

Sub Basin ----~----, Soil Data ---------

Soil Description===:----;====--------~ 
Book Numoer 16•5 Map Unit 191 

Desaiption I Momoli-Camzo complex 

~Info I Cop~ I Print.. I Qelete t,dd MB .QK 

(b) Click the OK button to close the SOILS form . 

(G) Step 7 -Establish Storage Facilities Data 

To enter Storage Facility data, do the following: 

(a) From the menu bar of the main application window, click Hydrology 

+ HEC-1 +Storage to open the HEC-1 STORAGE FACILITIES form . 
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ti Flood Control District of Maricopa County - KVLEXA~IPLESA - lletwork 

Fie Ed1t [ Hydrology HydraUics Maps Tools Admin Submittals Help 

] ' B,_ainfull 

RainfuU Ids 

:?_oils 

Soil Q.efuults 

band Use 

Land !,!se Defaults 

~jorBasins 

Sub!!asns 

!:!EC- 1 ~ 

!.and Use Impacts 

J..J 

Model 
fie !work 

Q_ata 

Import HEC -1 File 

E)ow Summary 

Import Runoff Summary 

~oew Output 

:?_chennatic 

!iraphs 

Graph t1Ydrographs 

Di~ersions 

B,_outing 

S~rage 

:?_pedal Code 

HY9'ograph Ids 

Hydrograph Data 

(b) On the HEC-1 Storage Faci lit ies form, click Add to add a record . 

l H£C-t Storage Faarm.,. - NB: 01 l!!llil 

l.lst De!al s Sto•ag• E at on D h 1 e 

Look for 

tO Comments 

~lnf 
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(c) 

(d) 

(e) 

(f) 

(g) 

On the Details t ab, check the following checkboxes in the Options 
frame. Ignore the Warning messages, if there are. 

• Generate New Discharge Data 

• Spillway (SS} 

• Top of Dam Overflow (ST} 

Make sure that low-level Outlet (Sl} checkbox is unchecked . 

For the Storage ID, enter "STOOlO". 

For the Spillway Characteristics (SS} data card, enter the following: 

• Spillway Crest Elevation: 95.00 

• Spillway Length: 20.00 

• Discharge Coefficient: 3.00 

• Weir Equation Exponent: 1.50 

For the Top of Dam Overflow (ST} data card, enter the following : 

• Elevation Top of Dam: 100.00 

• length Top of Dam: 50.00 

• Discharge Coefficient: 3.00 

• Weir Equation Exponent: 1.50 

Click Save to save the data entered . After the data entries, the HEC-1 
STORAGE FACILITIES form shou ld like the allowing figure . 

tJ HEC -1 Storage Faarme.; - MB: 01 l!!llil EJ 

bist De!ails StorageJ£Jevatiorutlischarge 

Storage Facility - Option Details -------,r Peak Storage and Stage ----, 

MB ID ro;-- ...-' J Year Volume Stage Q 
(ac-n) (ft) (cfs) 

Storage iD lmmml I 2 r-r-r-
Options ------d 

Generate New p 
Discharge Data Spillway Characteristics ( S S) 

Low-LeV!! I OuUet (SL) r Spillway Crest Elevation j95.0 
Spil lway (SS) P Spillway Length i2o.OO 

sr-r-r-• 1or-r-r-2.sr-r-r­so r-r-r-1oor-r-r-
Top of Dam Ooiernow (ST) I" Discharge coemdent J3:00 

Weir Equation Exponent~ ~~========~~--~.-, I 
Top of Dam Overflow (sn 

Elevation Top of Dam j10Q.O 
Length Top of Dam j50:00 

Discharge Coemdent J3:00 
Weir Equation Exponent ~ 

~!nfo I ReSort I Copy I P[inl.. I Delete I Add I MB I Graph I OK I 

(h) Click the Storage/Elevation/Discharge tab to enter the rating data 
shown below . 
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'HEC - 1 Storage Fac•fmes - ~18: 01 -- Edit l!llil EJ 

.!.,ist Oe!ails SlorageJ£1evationJDischarge 

Storage/Discharge Data 

Storage Elevation Discharge Storage Elevation Discharge 
(ac-n) (n) (Cfs) (a e-n) (n) (ds) 

1. 1 •I I 95.0 0 11. 

2. 1 1.00 95.00 3 12. 

3. 1 2.00 97.00 5 13. 

4. 1 3.00 98.00 10 14. 

5. 1 5.00 99.00 20 15. I 

6. 1 8.00 100.00 35 16. i 
7. 1 25.00 105.00 200 17 1 J 
B. I 18. I 
9. I 19. I 

10. I 20. 
~-

Storage ID IST0010 I Use Surface Area r 

I ~ave I Qancel I P[lnL I Qelete I t!ld I IB .{ira ph QK 

(i) Click the Save button to save the entered data . 

U) Click the OK button to close the HEC-1 STORAGE FACILITIES form . 

(H) Step 8 - Establish Routing Data 

To enter Routing data do the following: 

(a) From the menu bar of the main app lication window, click Hydrology 

+ HEC-1 + Routing to open the HEC-1 ROUTING DATA window . 
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I! Flood Control Oistnct of Mancopa County - KVUXA~1PUSA 
Fie Edi': I Hyaoiof,jy HycB.b 

B,oinfol 

Ralnfol [ds 

!:!EC I ' 

'!jew Output 

:!d>emati<: 

B_oubng 

HY!to<Taph Ids 

Hyaoqaph Data 

(b) Click Add to add a record and enter the fo llowing data : 

• Route ID: 010010 

• Type : Kinematic Wave 

• Shape: CHANNEL 

• Length (ft): 800.00 

• Slope (ft/ft): 0. 0100 

• M anning's N: 0.040 

• Width (ft): 100.00 

• Side Slope (h :v): 1.00 

• Channel Loss checkbox: Uncheck 
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t!HEC-1 Routing Data - Mil: 01 l!lliJ£1 

10 

Type I KJNEI.IAn c WAVE _d 
r Channel Loss 

Kinematic Wave ---------, 

Shape I CHANNEL ::J 
Length (11) I 800.0 

Slope (IIIII) I 0.0100 

Man'g N I 0.040 

\l'lhnh (ftl I 1 oo.oo 

Si<le Slope (hN) I 1.00 

~!nfo I Copy I P.[int.. I Qelete I t,d<l 

(c) Click t he Save button to save the entered data . 

MB 

(d) Click the OK button to close t he HEC-1 ROUTING DATA form . 

(I) Step 9 -Develop Hydrology Network 

To develop the M odel Network, do the fo llowing steps: 

QK 

(a) From t he menu bar of the main app lication window, click Hydrology 
+ HEC-1 +Network to open the HEC-1 MOD EL NETWORK form. 

tl Flood Control District of r-1 a ricopa County - KVLEXAM PLESA - Network 

File Edit [ H rology Hydraulics Maps Tools Admin Submittals Help 

Section 1.0- Hydrology 

B,ainfall 

Rainfall !ds 

~Is 

Soil ~faults 

!,_and Use 

Land !,!se Defaults 

Major Basins 

Sub !:l_asins 

L_~b.~::d:u:se~I:m:~:cts~--==~~Jr~M~o~de_l __________ ll 
~ata l 

t!EC-1 ~ 

t::!etwork 
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(b) On the HEC-1 MODEL NETWORK window, click Add to add a record 

and select "Basin" from the SELECT TYPE window. 

(c) Click OK to close the SELECT TYPE window. 

(d) Click the " M agnifying Glass" (or Selector) button to the right of ID 
textbox and select Sub Basin ID "010005" 

(e) Click OK to close the SELECT ID window. 

(f) Click Save to save the entered data . 

(g) Click the Basin button to add another Sub Basin and se lect "010010" 
from the SELECT ID window. 

(h) Click OK to close the SELECT ID window. 

(i) Click the Combine button to combine the preceding two (2) Sub 

Basins. 

U) Click Storage to add a Storage Facility and select "ST0010" from the 

SELECT ID window. 

(k) Click OK to close the SELECT ID window. 

(I) Click Route to add a Route and select "010010" from the SELECT ID 
window . 

(m) Click OK to close the SELECT ID window. 

(n) Click ReSort to provide more room for inclusive records if needed . 

Before cre ating a draft model, the HEC-1 MoDEL NETWORK form should 

look like the following figure . 

m HEC · 1 Modellletwork • ~18: 01 l!lliJ 

Look for 

Sort ID Retrieve Combine he a 
ID 

10 010005 Basin 

20 010010 Basin 
30 010010 Combine 2 

~Info ~ Copy P{inL Qelele t,dd 

Section 1.0- Hydrology 

Model Network --------. 

•• 18 101 ..d 
Sort I 50 ::8 

Type I Routa ~~ 
10 1010010 :a 

KO Outpull 0 ::8 I Tape 21 

Route Type I KINEI.V.TIC WAVE 

BaSI!! DEY.ert D 

Combin~ A.e!rieve 

Royte Stora,ge Klol Coi'I'VTlent 

HydroQrap.!l ~cia! Code 

~ 

M!l I ~reate Dran I QK I 
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(o) Click Create Draft to create the draft HEC-1 model. 

Create HEC-1 Draft r<1odel J:i 

o This will create a draft neb111ork model and override the existing 
( ~I neb,\lork model (HEC-1 Data and input fi le) ! 
~ 

Generally, dummy data will be used to build appropriate records 
l\litl1 the following exceptions : 

Number of Basin Areas to Combine {HC cards) •,\lill be saved. 
Actual data fur Storage Fad li ties (SL, SS,, and ST cards) will be 
used. 

Do you want to continue? 

Yes 

(p) Click Yes to continue and to close the CREATE HEC-1 DRAFT MODEL 

dialog box. 

A draft HEC-lfl1odel Network has been created •Nitll assumed 
data! 

Run the HEC- 1 model without updating the data to make sure the 
HEC -1 network is correct, then run the model and d1eck "Update 
HEC-1*. 

If the model does not run without updating the data, then there is 
a nebNork problem. 

I f the model does not run after updating the data, then there is a 
data problem! 

OK 

(q) Click OK to continue and to close the DRAFT HEC-1 MODEL NETWORK 

CREATED dialog box. 

Subsequent to the closing of the DRAFT HEC-1 MODEL NETWORK CREATED 

dialog box, the PROGRAMMER's FILE EDITOR fo rm opens showing the draft 
HEC-1 model. 
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Flood Control Dis tri ct of Maricopa County 
KULEXAMPLESA - HEC - 1 Tutorial - Clark Unit Hydrograph 
100 Year 
24 Hour Storm 
Unit Hydrograph : Clark 

10 Sto r m: Sing l e 
10 06/02/2 014 
•DIAGRAM 
IT 5 2000 
10 5 
IH 15 

KK010005 BA SIH 
BA 1.0 
PB 4.0 
PC 0.000 0 . 002 0.005 0.008 0 . 011 0 . 014 0. 017 0. 020 0.023 0. 026 
PC 0. 029 0. 03 2 0.035 0.038 0. 041 0.044 0 . 048 0 . 052 0.056 0. 060 
PC 0 . 064 0 . 068 0 . 072 0 . 076 0 . 080 0. 085 0 . 090 0.095 0.100 0.1 OS 
PC 0.110 0 . 115 0.1 20 0 . 126 0.133 0.140 0 . 147 0.1 55 0.163 0.172 
PC 0.181 0 . 191 0 . 203 0.218 0. 236 0. 257 0 . 283 0.387 0.663 0. 707 
PC 0.735 0 . 758 0.776 0.791 0 . 804 0.81 5 0 . 825 0.834 0.842 0.849 
PC 0.856 0 . 863 0.869 0.875 0.881 0 . 887 0 . 893 0.898 0.903 0.908 
PC 0.913 0 . 918 0 . 922 0.926 0.93 0 0 . 934 0 . 938 0.942 0.946 0.950 
PC 0 . 953 0 . 956 0 . 959 0.962 0.965 0.968 0.971 0.974 0 . 977 0.980 
PC 0.983 0.986 0.989 0 . 99 2 0.995 0 . 998 1 . 000 
LG 0.1 5 0.25 4. 5 0 o. so so 
uc 1.0 1 . 0 
UA 0 s 16 30 65 77 84 90 94 97 
UA 100 

KK010010 BA SIH 
BA 1.0 
LG 0 . 15 0 . 25 4 . 50 0. 5 0 5 0 
uc 1.0 1 . 0 
UA 0 5 16 30 65 77 84 90 94 97 • UA 100 

KK010010 COMB IHE 
HC 2 

KK ST0010 STORAGE 
KO 
RS 1 STOR 
su 0.0 1 0 . 0 100 1000 10000 
SQ 0 . 0 1 0. 0 100 1000 50000 
SE 0.0 1.0 5. 0 10 . 0 20.0 
ss 95 . 0 20 . 00 3 . 00 1 .50 
ST 100.0 50.00 3 .00 1 . 5 0 

KK010010 ROUT E 
RK 1 000 0 . 005 0 . 025 TRAP 100 

zz 

(r) Close the P ROG RAMM ER'S FILE EDITOR. 

(s) Close the HEC-1 MOD EL N ETWO RK form by clicking the OK button . 
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]ii; HEC-1 Mod<l N<lworlc - MB: 01 CEJ[§J~ 

Look farc= Exclude 

son 10 Type Divert Retrieve Combine Area . Model Network 
A 

ID ID MB 01 1[2] 1P 
20 010010 Basin 

Sort J 10 ~! 

30 010010 Combine 2 Type Basin II ,JI~ 
40 ST0010 Storage I ID 01 0005 [2] 
50 010010 Route KO Output o + EJ Tape 21 

~~ Dt!ert II Comment I 
I Combi'l~ Jl Relrieve ll tsK Convnent j 
I Royte II Stonog• ~~ 
I HydrogroP!! ~~~cia! Cod< I 

.L . 

~ -
I ~!nfo II ReSort J~l P.[inL ~~~~~ QreateDran J~ 

(J) Step 10 - Run HEC-1 Model 

To ru n t he HEC-i model, do the following steps: 

(a) From the menu bar of the main app lication window, click Hydrology 

+ HEC-1 + Model to open the RUN HEC-1 MODEL form . 

Section 1.0 - Hydrology 

m Flood Control District of r-1aricopa County- KVLEXAr-1PLE5A - rletwork 

File Edit [ Hydrology' Hydraulics Maps Tools Admin Submittals Help 

~in fall 

Rainfall !ds 

~oils 

Soil Qefaults 

band Use 

Land !,lse Defaults 

Major Basins 

Sub !:l,asins 

t:!.EC-1 ~ Model 

band Use Impacts 
t!etwork. 

~ :------------------------
~----------------~ Qata 
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(J.1) Run Draft Model 

Initially the model will be run with the "dummy" data developed for the draft 

input file. If the model runs without errors, then it can be assumed that the 

network has been developed correctly. 

(a) On the RuN HEC-1 MoDEL form, uncheck all return periods except for 
the 100-year. 

~Run HEC-1 r-1odel- MB: 01 ![IIi) EJ 

Return Period -

r 2Year 

r 5 Year 

r 10Year 

) 25Year 

) 50 Year 

~ 100 Year 

Options ---------. 

r Multiple Basins 

Major Basinj ' 0-1--£] 
r Update HEC-1 
~ Delete Prior Results 
r Select Custom Folder 
r Update Conveyance Flows 

~lnro=) ~chematicl O!!tput ] Results I Run Model I QK ] 

(b) Uncheck Update HEC-1 

(c) Check Delete Prior Results 

(d) Uncheck Select Custom Folder 

(e) Uncheck Update Conveyance Flows 

(f) Click the Save button to save the entered data 

(g) Click Run Model to run the draft model 

(J.2) Run Model 

If no errors were generated when running the Draft Model, then do the 

following steps: 

(a) Check all return periods 

(b) Check Update HEC-1 

(c) Click Save button to save the entered data 

(d) Click Run Model to run the models 
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Question 

~~-
1 

You are about to ru n_ 6 models! 
"'=" Do you want to cont1nue? 

~--V5 __ ~l ~~---N_o __ ~ 

(e) Click Yes to run the models . 

!m Ru:n HEC -1 W'todel- MB: 01 l!!lliJ f3 

Return Period - Options ------------, 

P 2Year 

P 5Year 

P 10 Year 

P 25Year 

P 50 Year 

P 100 Year 

r Multiple Basins 

Major Basin j.-o-1-- _,J I 
P' Update HEC-1 
P Delete Prior Results 
r Select Custom Folder 
r Update Conveyance Flows 

~!n~ QChematicj O!J.tput Results I Run Model] QK 

(f) Click OK to close the form. 

(K) Step 11 - Review Model Results 

To view the HEC-1 model flow and volume results do the following: 

(a) From the menu bar of the main application window, click Hydrology 
+ HEC-1 + Flow Summary to open the HEC-1 Flow SuMMARY form . 
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~~Flood Control Dl!.trict of ~ldncopa County - KVLEXAMPLESA 

~and Use 

Land LISe Defaults 

!:::!FC 1 " 

Elo ,, Summdr y 

!mP<><t Runoff SLmmary 

~ >l:"" II-'! rm:rn .:1m~ 
Look for J 

ID Sort Type f>.lea 2Yr 5Yr 10Yr 25Yr 50Yr 100Yr L· 
~ I 

010010 20 Hy<!rograph 0.0400 27 37 46 61 73 85 

010010 30 Combined 0.0500 33 45 58 78 95 112 

ST0010 40 Routed 0.0500 29 40 52 71 86 101 

010010 50 Routed 0.0500 29 39 50 67 82 98 

• I I ,_f 

I ~!nlo I J;.xport I storage Qetail I Print.. I ';'lew I I.IB I QK I 

(b) To view model vol ume results, click the View button on the HEC-1 

FLOW SUMMARY- FLOWS form . On t he MODEL VIEW dia log box, cl ick t he 

" Magn ifying Glass" bu tton to the right of View t o open the SELECT 

VIEW wi ndow. Select " Volumes (A F}" from t he list. 

Model View 

View Option ----------, 

View Flows 

Option All -----
~!nfo ][ QK 
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Select View 

r-. ______ M_o_d_e_l ____ ~ 
Flows 

Vo lum e s (IN ) 

I I 
lAtte n u atlonNe I oclty 

QK ][ Qance l 

(c) Click OK to close the SELECT VIEW dialog box 

(d) Click OK to close the MODEL VI EW dialog box 

--

t~ H£C I flow Summary · VOLUM£5 (AF) - MB: 01 1!1~ 

loot kif 

10 son Type J.Jea 2Yr 5Yr 10Yr 25Yr 

010010 20 Hydrograph 0.04 2.37 3.08 3.69 4.57 
010010 30 Combine<! 0.05 3.22 4.18 5.04 6.29 7.27 8.31 

ST0010 40 Routed 0.05 323 4.19 5.05 6.31 728 8.32 

010010 50 Routed 0.05 3.23 4.20 5o- 6.30 7.28 8.32 

~!nfo ExPort I storage Detail I P[inl.. ryew=J MB QK 

(e) After examining the t abulated results, click OK to close the HEC-1 

FLOW SUMMARY- VOLUM ES (AF) form . 

(f) To view th e Model Storage results, click Hydrology + HEC-1 + 
Storage to open the HEC-1 STORAGE FACILITIES form . 

Section 1.0 - Hydrology 1-33 



• 

• 

• 

~Flood Con trot District of fotancop.a County - KVLEXAMPLESA 

Fie Edit J Hydr~y Hydraulics 

B.ainfaA 

R"'n fal Ids 

band Use 

Land \.!se Defaults 

tiEC 1 • 

band Use Impacts 

Tools AdnWl Submittals Help 

Bow Sl.mmary 

!.Jnport Runoff Summary 

Storaqe 

(g) On the HEC-1 STORAGE fACiliTIES form, click t he Details t ab to view 
the sto rage volume and stage result s . 

~It£( · 1 Storage Faahtios - HB: 01 1!!1~ 

l.ist 

Options ===="""-,1 
Generate New ~ 

Discharge Data 

Low-Level OUtiet (SL) r 
Spillway (SS) ~ 

Top or Dam Ove r11 ow (SD ~ 

19Jnro 

De!ails StorageJEievationiDischarge 

------,;Peak Storage and Stage ----, 

Spillway Characteristics (SS) 

Spillway Crest Elevation j95.0 
Spillway Length ~ 

Year Volume Stage Q 
(ac--11) (ft) (ds) 

2 ~1"99.60~ 
5fli:52f10D.i5140 

10 ~["10D.52~ 
25 ji1:71f 1o1:09171 
50~1 101.55 186 

1 00 ~1 102.oo i1Q1 

Discharge Coellident ~ J:============='----,J 
Weir Equation Exponent ~ 

Top of Dam Overflow (ST) 

Eievabon Top or Dam I10Q.O 
Length Top oroam r-so:oo 

Discharge Coellident ~ 

Weir Equation Exponent ~ 

Re~ort Cop~ P_[inL Qelete Md MB Qraph QK I 

(h) Aft er exam ining the results, cl ick OK to close t he HEC-1 STORAGE 

FACILITIES window . 
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(L) Step 12- Backup Project 

To backup your project do the following: 

(a) From the menu bar of the main application window, click File + 
Project Management to open the PROJECT MANAGEMENT dialog box. 

m Flood Control District of 1"1aricopa County - KVLEXAI"1PLESA- rletwork 

[ Rle Edit' Hydrology Hydraulics Maps Tools Admin Submittals Help 

~Project 

~ew Project 

!Jpdate Project Defaults 

~eject Paths 

PrOJect ~anagement 

!mportData 

~tData 

~t 

(b) On the Project Management dialog box, select the Backup Project 
radio button . 

ProJect Management 13 
Aroon -------------. 

r if"_O.P.Y.:~~~Ei~i 
From Project I KVLEXAI\1PLE5A 

\o Backup Project 

I Import Project 

I Clean Up Orphan Records 

~!nfo Backup OK 

(c) Click the " Magnifying Glass" button to th e right of From Project to 
open the SELECT ID form . 
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SelectiD 

Look for J 

Reference ID Title . 
BRIDGEPIERFCD 000 11 River l'lechanics Example- Bridge Pier 
RIPRJ'.PSlZINGFCD 00012 River lilechanics Example - Riprap Sizing 
KVLEXI\JJIPLE 00017 HEC-1 Tutorial- Clark Unit Hydrograph 
KVLEXA.MPLE6 00018 HEC-1 Tutorial - s-Graph Unit Hydrograph 
I KI/LEXA.MPLE7 00019 Rational Method Tutorial 
KVLEXA.MPLEB 00020 Street Drainage Examples 
KVLEXA.MPLE2 00021 Example 2 using Shape files and NOM 14 
KVLEXA.MPLE9 00023 HEC-1 Tutorial - Custom Storm Event 
KVLEXA.MPLE3 00024 Example 3 Rational Method tutorial project 
KVLEXA.MPLE1 0 00025 HEC-1 Tutorial - lmport HEC-1 File 
LAUNCHJ.BLERIPR!'P 00027 River 111echanics Example - Launcha le Rip Rap 
KVLEXAMPLE11 00029 FCDMC Hydraulics Manual Design Example 4.6 
KVLEXAMPLE1 2 00030 Street Dra inage Example 
LATEROSIONEXAMPLE 00031 Lateral Erosion Example 

lr"'~ ~ ll,., .. !f I ·~ 'il' m'it;J .,.p JF ~:rz;r- dr I 
EXAMPLE6J'. 00035 HEC-1 Tutorial -s-Graph Unit Hydrograph 

. 
OK Cancel 

(d) Select " KVLEXAMPLESA " (if not se lected already) and click the OK 
button to close t he SELECT ID form . 

(e) Cli ck Save on the PROJECT MANAGEMENT dialog box to save the data . 

(f) Click t he Backup but ton . 

(g) Select a folde r for your backup zip fil e (defa ults to Backup sub 

directory) 

Section 1.0- Hydrology 

Directory for Backup f3 

Select Directory 

r±l DDMSW 50 1 

r±1 DDMSW 502 

r±1 DDfv1SW503 

r±l DDMSW504 

El DDMSWSOS 

r±1 Backup 

Data 

Help 

r±1 f\-1aps 

f\-lodels 

r+l Modlruns 

Make New Folder OK Cancel 
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(h) Click OK. On the BACKUP PROJECT dialog box, click Yes to continu e. 

(i) After the backup fil e has bee n successfully created, cli ck OK to close 
the PROJECT MANAGEMENT dialog box. 

Th is concludes th is tuto rial. 
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1.2 HEC-1 Modeling Using S-Graph 

1.2.1 Problem Statement 

To estimat e the 100-year design discharge using GIS data for sub basins, land use, 

soils and Lag with the following given condition s: 

•!• HEC-1 Model 

•!• FCDMC Soil s 

•!• FCDMC Land Use 

•!• NOAA14 Rainfa ll 

•!• MCDOT Roads (not applicabl e) 

•!• S-Graph Unit Hydrograph 

•!• Green-Ampt Loss Method 

•!• Single Storm 

•!• 24-Hour Duration 

•!• Tab Interval : 5 Minutes 

•!• Number of Ordinates: 2000 

•!• Output Level: 5 

1.2.2 Step-by-Step Procedures 

Step 1: Establish a New Project and Default Set -up . 

Step 2: Set Model Runs Path 

Step 3: Prepare M aps 

Step 4: Establish Rainfall Data from GIS 

Step 5: Establish Sub Basin, Land Use and Soils Data from GIS 

Step 6: Review Est ablished Sub Basin, Land Use and Soil s Data 

Step 7: Est abli sh Storage Faciliti es Data 

Step 8: Establish Rout ing Data 

Step 9: Develop Hydrology Network 

Step 10: Run HEC-1 Model 

Step 11: Review Model Results 

Step 12: Backup Project 
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(A) Step 1 - Establish a New Project and Defaults Set-Up 

(a) Click the DDMSW icon on the Desktop or Program men u to launch 
the DDMSW. Click OK to accept the software discla imer as is shown 
in the fo llowing figure . 

Agreement 

Drainage 
Design 

Management 
System 

This program has been written to aid in the management of drainage design. It is provided as 
a public service to aid in implementation of the technical infonnation data, and procedures, 
presented In the Drainage Design Manuals. The user of this lnfonnatlon re leases, Indemnifies 
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from 
any and all liabilities, damages, lawsuits and causes of action th.ilt result as a consequence of 
their re liance on and use of the DDMSW computer program and the data supplied with it. The 
use of this program and the results developed are the responsibility of the user. 

Many of the default values provided are generic and serve to guide users in their modeling. 
Users must exercise judgement to evaluate and modify default values based on the specific 
watershed. An approval for default table values for a specific watershed must be obtained 
from the appropriate agency 

Continuing signifies your acceptance of this disclaimer. 

KVL Consu ltants, Inc. 

After t he DDMSW is launched, t he SELECT PROJ ECT form is automatically 
opened as is shown in t he fol lowing figure. 

Select ProJPd 

List De!ails 

Loo k: lor 

Reference Date 10 n ue 
EXAMPLE3 0110112010 00039 S-Graph, Green-Ampl t.lultlple, 6 Hour 
EXAMPLE4 01/01/2010 00040 Clark, I nit and Uniform, Single, 6 Hour 
KVLEXAMPLE1 01/0 1/201 1 00041 Example 1 HEC-1 tutorial projed 
KVLEXAMPLE 1 0 0111012014 00042 HEG-1 Tutorial - Import HEG-1 File 
KVLE:XAMPLE11 0111012014 00043 FCDMC Hydraulics J.lanual Design Example 4.6 
KVLEXAMPLE12 0212512016 00044 street Drainage Example 
KVLEXAMPLE2 01/011201 1 00045 Example 2 using Shape fil es and NOM 14 
KVLEXAMPLE3 01/011201 1 00046 Example 3 Rational ~lethod tutortal pro jed 

KVLEXAAIPLE5 0212512016 00047 HEG-1 Tutorial · Clari< Unil Hy<lrograph 
KVLEXAAIPLE5A 02126/2016 00061 HEG-1 Tutorial- Clarl< Unit Hydrograph 
KVLEXAAIPLE6 01101/20 11 00048 HEG-1 Tutorial· S-Graph Unit Hydrograph 
KVLEXAJ.IPLE7 0212512016 00049 Ralionall.lethod Tutorial 
KVLEXAAIPLEB 01/0 11201 1 00050 Street Drainage Examples 
KVLEX.-'J.IPLE9 01/011201 1 00051 HEC·1 Tutorial- Custom storm Event 
LATEROSIONEXAAIPLE 0313112014 00052 Lateral Erosion Example 
LAUNCHABLERIPR.AP 01/0112012 00053 River Mechanics Example • Launcnable Rip Rap 

Modification Date 11112412015 P[inl.. Qelete bdd QK 
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(b) Click the Add button on the SELECT PROJECT form to create a new 

project (Or File+ New Project+ Add }. 

(c) On t he NEW PROJ ECT OPTIONS dialog box, se lect Hydrology and 
Hydraulics checkbox and select the Standard radio button. Click the 
OK button to close the dialog box. 

(d) On the SELECT PROJECT form, type in " KVLEXAMPLE6A" into the 

Reference textbox. This is the name of this newly created project. 
The users can choose the name as long as it does not exist in the 
DDMSW database. THEC 

(e) Type into the Title textbox a brief descriptive tit le of this project. 
(Optional} 

(f) Type into the Location textbox the location of this project . (Optional} 

(g) Type into the Agency textbox the agency or company name. 
{Optional) 

(h) Type a detai led description of this project into the textbox on the 
bottom left side of the window. (Op t ional) 

(i) Under HEC-1 Defaults frame, change the default Unit Hydrograph 
from "Clark" to "5-Graph" by clicking on the magnifying glass. 

(j) Under HEC-1 Defaults frame, change the default Storm from 

"Multiple" to "Single" by clicking on the magnifying glass . 

(k} Under HEC-1 Defaults frame, change the defau lt Duration from "6 
Hour)l to "24 Hour)l by clicking on the magnifying glass. 

(I) Click the Save button to save the entered data . 

(m) Click the OK button to close the SELECT PROJECT form . 

Select ProJect 

l,lst Details 

Project Reference Project Defaults 

Protect 10 I 00062 Reference . J Modeti HEC1 

~ 
Trtle I HEC.1 tuTORIAL - S-Graph Unit Hydrograph Soils I FCDMC 

Location I Maricopa County, JoZ Land Use I FCDI.IC 

Agency I Flood control Dlstr1d or t.larlcopa county Rainfall I NOAA t 4 

~ Hydroloov and Hydraulics Only I Custom Storm Event Roads l t.ICDOT 

II r Imported Hec-t File I 
J Return Periods to Mode l HEC-1 Defaults 

L 2. l ~ 2, 2. 

1 
Un~ Hydro graph I s-Graph 

~ 
['2'-::Jrs-::J~f25"'3~[10il3 Loss Method I Green-Ampt 

Storms I Single 

This project Is set-up to give a step-by-step Instruction on how to use ~ Duration 124 Hour 
DDMSW to build a HEC-1 model. Tab Interval (NMIN) I s j3 

I' 
No. Ordinates (NO) I 2000 :8 

I ..:J 
Output (10 ) I s j3 

~ 

IIO<ilicalion Date I 021261201 6 BJ ~jnfo I ~!nfo I P[inl.. I Delete I Add I OK I 
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(n) Click the OK button on the pop-u p message box. 

Note: the Project ID "00062" in the above figure is the database records unique 

read-only ident ifier of the project, which is automatically generated by the 

program when a new project is created. When the users create a new project, 

the Project ID of this new project will not be the same as the Project ID shown 

in the above figure. 

(B) Step 2 - Set Model Runs Path 

When running the HEC-1 model in DDMSW, the names of the input and output 
files are automatically established . The basic file format is XX- YYY where XX is 
the name of the major basin and YYY is the return period . So fo r Major Basin 01 
and Return Period 100-years, the file name would be 01 -100. The input file 
uses *. dot as the file extension and the output file uses *. out as the extension. 

Because the file names for all projects adopt the sa me naming conventions, it is 
necessary to establish unique folders for the model runs for each project . 

(a) From the menu bar of the main application window, click File + 
Project Paths to open the PROJECT PATHS form . 

m Flood Control District of Maricopa County- KVLEXAl'tPLE6A- rJetwork 

I Rle Edit Hydrology Hydraulics Maps Tools Admin Submittals Help 

:ielect Project 

~ew Project 

!Jpdare Project Defaults 

f:roJect Paths 

~eports 

Project Management 

!mport Data 

gcport Data 

~t 

(b) On the PROJECT PATHS form, click the browse button 0 to the right 
of Model Runs Path textbox. 

(c) On the BROWSE FOR FOLDER form, navigate to "Mod/runs" folder. 

Highlight the "Mod/runs" folder, and click the Make New Folder 
button. Enter "Kv/Example6A". 

Section 1.0 - Hydrology 1-41 



• 

• 

• 

(d) After setting the project path, click the OK button to close the 
BROWSE FOR FOLDER form. 

(e) Click Save to save the path setting. Hit OK to close the PROJECT PATHS 

form. 

tl ProJect Paths -- Edit 111100 f3 

Maclline 10 I FC6W93800902 # CARRIAGAC 

Agency I Flood Contro l District of Maricopa County 

Project I HEC-1 tUTORI/>L- s-Graph Unit Hydro graph 

Model Runs Path I H:\FCmiC\DDMS l/505\f'.tODLRUNS\KVLEXAJ.IPLE6A\ 

(C) Step 3 -Prepare ESRI Shape Files 

§ave .Qancel QJ< 

This step is only for information purposes. There is no action required for the 
tutorial user in this step. Several ESRI shape files must be prepared. They are 
rainfall, sub-basins, land use, soils, and Tc. As part of the shape files, the table 
structures must include specific fields. For the purposes of this tutorial, all these 
shape files have already been prepared. This tutorial does not cover the creation 

of the shape files. For tutorials on how to create ESRI shape files, please refer to 
"How TO PREPARE ESRI SHAPE FILES FOR DDMSW" on http:// 

www.fcd.maricopa.gov/Software/ddms.aspx. The following section describes 
the general requirement for the required shape file table. Specific file names for 
the shape files are not necessary however for the purpose of this tutorial the 
following map files will be used. However the field names inside the tables must 
be fixed and are shown in the following section. 

( C.l) Rainfall 

The Rainfall map (Rainfall.shp) will contain a single polygon an d have a 

field named "RAINID" which is defined as Character 8 data type, that is, 

a Text data field that is 8 characters long . 
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filo: [•tc-~~s--I .......... ttotp 

o ~ g a • .., .t- [u.• 3 :l"'-' • o : .. l(l <ae : : : : n ~t •• r.m tto~K .·. = t " 
lat.~!( ~ .. ~ . , ,_,_,_. :::J :J :l 

The Rainfall map can be created after the Sub Basins map has been 

prepared and is basically all of the Sub Basins combined . 

(C.2) Sub Basins 

The Sub Basins map (Subbasins.shp ) will contain one polygon for each 

Sub Basin in the project. The required fie lds include: 

•!• AREAID Character 6 Enter"unique SubBasin ID 

•!• BASINID Character 2 Enter Major Basin ID 

•!• AREASF Numeric 12.0 Data entered into this field will be 

Section 1.0 - Hydrology 

overwritten internal ly DDMSW. This 

field contains the Sub Basin area in 

square feet. The data for this field is 

ca lcu lated automatical ly when the 

Update button is clicked in the UPDATE 

FROM GIS form in DDMSW. 
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:ools y{Now !:::f~p 

:t- l•;c.lls 
~ 

3 ,.e ,._ .. 0 ) • ~? <U El ;: : : <"1 . . .. "" J ~ 0"" : . ;l; 1 ~ 

Cl ::J 

• 0 PQbtOOI'I 01110'10 01 ~!085 

1 . ~01~01 111SI233 

(C.3) Land Use 

The Land Use map (Landuse.shp) will contain polygons for land use data . 
There can be more than one polygon with the same land use 10. It is 
vitally necessary that the land use coverage extends beyond the extent 
of all Sub Basins . The required fields include: 

•:• LUCODE Character 15 LUCODE values should be consistent 

Secti on 1.0- Hydrology 

with the values in the DDMSW land 
use defaults table . 

:ooh VV.dow t:ielp 

::t- JPU79 ::.:::1 :.'! <~"_; • a J- ~tt7 <a e ~: :: o • .. • tf'l .;;J 11rt o ,.. .. ·, g , .,..~ ~ 

~ ..:.J .·.:mc 

0 ~ 110 
1~150 -

.r 
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(C.4) Soils 

The Soils map (Soils.shp) will contain polygons for Soils data. A GIS map 

for Soils data can be obtained from the Flood Control District. There 

can be more than one polygon with the same soil 10. It is vitally 

necessary that the Soils coverage extends beyond the extent of all Sub 

Basins. The required fields include : 

•!• SOIL_LID Numeric 15 SOIL LID values should be consistent 

ook.W".ndow~ 

~ lt i2.!Se 

~ 

Ia D ~ II t 

with the values in the DDMSW soil 
defaults table. 

:::J :P. "- llo EJ l · ~? <U El ;; :: 0 . .. .. <:!' .J ~ 0"" : . s , 1;1 

::J ::J 

~- :::J[iD:::J D I U ..:l._- ~ - ,!.- ..:_ - ~ 
721JOS.S-'9 9S1081.7S7 Ftet 

(C.5) Length (L) 

The Length map (L.shp) will contain polylines for Sub Basin Length and 

slope data. There needs to be one Length polyline for each Sub Basin in 

the project and each polyline must be completely contained within its 

respective Sub Basin. The required fields include: 

•!• AREAID Character 6 This is determined internally by 
DDMSW, any data in this field will be 
overwritten . 

•!• BASINID Character 2 This is determined internally by 

DDMSW, any data in this field will be 
overwritten. 
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•!• LENGTH Numeric 12.0 This is determined internally by 
DDMSW, any data in this field will be 
overwritten. 

•!• USGE Numeric 9.2 Enter the upstream ground elevation. 

•!• DSGE Numeric 9.2 Enter the downstream ground 
elevation . 

The data for AREAID, BASINID and LENGTH are populated 

automatical ly when the Update button is clicked in the UPDATE FROM 

GIS form and any data entered will be over-written . 

ools Window tf<!:lp 

t;. jH .432 

~ 

(C.6) Lag (Lea) 

iJ :!. ~ 0 D l• ~? <!l El :: :: ("/ . .. ~ r::J It 0 iHo .". s f ;1 !41 
ljlj 

716541923 957l6l.957 F~ 

The Lag map (Lca.shp) will contain polylines for Lag data . There needs 

to be one Lag polyline for each Sub Basin in the project and each 

polyline must be completely contained within its respective Sub Basin . 

The required fields include : 

•!• AREAID Character 6 This is determined internally by 

DDMSW, any data in this field will be 
overwritten . 
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•!• BASINID Character 2 This is determined internally by 

DDMSW, any data in this field will be 
overwritten. 

•!• LENGTH Numeric 12.0 This is determined internally by 
DDMSW, any data in this field will be 
overwritten. 

The data for AREAID, BASINID and LENGTH are populated 

automatically when the Update button is clicked in the UPDATE FROM 

GIS form and any data entered will be over-written . 

-- ~--x~l 

oofs W"lrldOW l:J~p 

i!> 1''' ·432 3 :!. ~_) • 0 : · ~? <!) El :: :: 0 . .. .. ~ J It 0 .. ... s 1 .,. ~ 

~ T"•"' INod" 3 . 1!!1 101 • LoJ~ • • u 

E) Attribut~oflU. 

FlO Shape . 

. ·­·- 1575 1550 3769 010010 01 
1580 1550 1310 010005 01 

(D) Step 4- Establish Rainfall Data from GIS 

(D.1) Rainfall Ids 

In DDMSW, different major basi ns can have different rainfall data . If 

there is only one major basin then the program will use the "DEFAULT" 

as rainfall. 

(a) From the menu bar of the main application window, click Hydrology 

+ Rainfall Ids to open the RAINFALL IDS form. 
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Flood Control District of r-1aricopa County - KVLEXAHPLE6A- Network 

Rle Edit [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

Rainfall 

Ra1nfall Ids 

~oils 

Soil !lefaults 

(b) On the RAINFALL IDs form, select the Source (can be " GIS" or 
"Manual"). Since a rainfall map has been estab lished, se lect "GIS". 

(c) Entering notes on the Description textbox is optional. 

(d) After the data entry, click the Save button . The RAINFALL los window 
should look li ke what is shown below. 

(e) Click the OK button to close the RAINFALL IDs form. 

~~.-..- ~ 

Look for I 
10 Source Description L· 

~~-·.!.~!>. lt!l@l !l ""-'- ~ '>l lm!Iimiii I 

I 
•J I .f 
Rainfaii iD 

RainlaiiiD llil!BJi J Source J GIS ~ 
Description I Default NOM 14 Rainfall :g 

:.:.! ,_ 

~Info I Print.. I Delete I Add I OK I 

(0.2) Rainfall 

(a) From the menu bar of the main application window, click Hydrology 
+ Rainfall as shown in the following figure and RAINFALL window 
opens . 
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Flood Control District of r-taricopa County- KVLEXAr-1PLE6A- rletwork 

Rainfall !ds 

~Is 

Soil Qefaults 

(b) On t he NOAA 14 RAINFALL form, click on the ~ button at the right 
side of the Rainfall Map textbox. 

~ IIOAA 14 RamfaO 10: DEFAULT -- Edit l!!!lliJ Ef 

Rainfall Map 

I H:\FCDUC'DDI.ISW50511.1PP S\KVLEJ(,6J.IPLE6A\RAJNFALL SHP JE 

Average Rainfall Data for 10: DEFAULT 

2.11 21r 1Q.1[ £Ur ~ .1QQ.l[ 

5Min r--r--r--r--r--r--
10Min r--r--r--r--r--r--
15Min r--r--r--r--r--r--
3D Min r--r--r--r--r--r--
1 Hour r--r--r--r--r--r--
2Hour r--r--r--r--r--r--
3How r--r--r--r--r--r--
6Hour r--r--r--r--r--r--

12 Hour r--r--r--r--r--r--
24Hour r--r--r--r--r--r--

save I Cancel I P!fnt I ,,Jlaate I RaiMa. 10 I (;i( I 

(c) Se lect t he Rainfall shape file th at was established earlier. It may be 
necessary to migrate to the folder where t he shapefi le is in . 

(d) Aft er se lecting the rainfall map, click the Save button. 

(e ) Click Update to create the NOAA14 rainfa ll data from t he GIS map. 
An UPDATE NOAA14 RAINFALL USING GIS dia log box w ill appear 
requesting you to review the data and proceed . 

Update riOAA14 Rainfall using GIS EJ 

~ This will update all the rainfall return periods and durations f&J for Rainfall ID: DEFAULT 

The update will be based on the following Shape file: 
H:'fCDI•1C1pDtv1SWSOS\[v1APS \i<VLEXAtv1PLE6A\R.AINFALL .SHP 

Do you want to continue? 

I::::: ::::y~~ ::: : : : :::JJ _ _ N_o _ _... 
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(f) Click the Yes button to proceed . 

(g) After the update is completed, th e NOAA 14 RAINFALL form will then 

have the updated data in the Average Rainfall Data for ID: 
DEFAUlT frame as shown below. 

tliiOM 14 R.<mfall ID: DEFAULT 1!1~ 

Rainfall Map -....,....----,..-.,.--------------..,...----,-,-1 
I H:\FCD~IDDDf.ISW50511.11-PS'KVLEJ<PJ,IPLE6A'R.<JNF~LLSHP 

Log I ~!nfo I PJinL ~~ QK I 

(h) Click the OK button to close the window. 

(E) Step 5 - Establish Sub Basin, Land Use and Soils Data 
from GIS 

The project's Sub Basin, land Use and Soils data can be populated in DDMSW 
from the maps created earlier. 

(a) From the menu bar of the main application window, click Maps + 
Update Hydrology to open the UPDATE FROM GIS form. 

j J, ' Flood Control District of Maricopa County- KVLEXAMPLE6 

File Edrt Help_ 

(b) On the UPDATE HYDROLOGY FROM GIS form, select the land Use, Soils, l 

and lea checkboxes in the Update Options frame . 

(c) In the Map File Key Field Name frame, enter LUCODE for land Use 

Code . 
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(d ) In the Sub Basins Default f ra me, se lect Valley for the default S­

Graph . 

(e) Fo r the Sub Basins map, cl ick th e ~ button to the right of the Sub 
Basins textbox and se lect t he Sub Basins shapefile. It may be 

necessa ry t o migrat e to th e appropriate fold er. 

(f) For the land Use map, click the ~ button to the right of the land 

Use textbox and se lect the Land Use shapefil e. 

(g) For the Soils map, click the ~ button to the right of the Soils 

t extbox and se lect the Soils shapefile. 

(h) Fo r th e l map, click the ~ butto n t o the right of the l t extbox and 
se lect the L shapefile. 

(i) For the lCA map, cli ck t he ~ button to t he right of the lea textbox 

and se lect the Lea shapefi le. 

(j ) After filling up the textboxes w ith t heir respect ive data maps, click 
Save. 

(k) Click Update. A UPDATE HYDROLOGY FROM GIS dialog box will appea r 
requesting you to review the data an d proceed . 

(I ) Click Yes. 

This will update the Maj or Basin data from GIS shape files as 
fo ii 0'1\1S: 

Sub Basin data will be updated . 
land Use data will be updated . 
Soils data will be updated. 
Tcdata •Nill be updated. 
lea data will be updated . 

Do you t,\lant to continue? 

Yes No J 

Aft er the updat e, the UPDATE HYDROLOGY FROM GIS form should look 

the following f igure: 
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Upddte hydrology from GIS - ~18: 01 l!lliJ 
Name and Path of Maps for Hydrology--------------------, 

Sub Basins jrH,-::.\F:-::cC=-:D~-:-:\C::-:'Dc::-D,-I.IS,-,W-,5:-:05\,.,-I.I,.,-,/>P::-::S-,\KVL,..,.-,EXJI,-J,-,\P::-L-::-E6:-A\S-U::-B-::BAS,-,-1~-IS._SH-P--------~-=~ Land Use I H:\FCDMC'DDf.ISW5051~\!IPS\KVLEXAJ.IPLE6AVNDUSE.SHP ~ 
Soils I H·\FCDMC'DDI.ISW505\l.i!'PS\KVLEXJIJ.IPLE6A\SOILSSHP 

L I H.\FCDI.IC'DD\,\SW505\I.\!IPS\KVLEXAJ.IPLE6A1LSHP 

Leal H:\FCDh\C'DDMSW505\I.\!IPSIKVLEXAJ,\FLEii1'.1LCP-SHP 

Update Options 
P S1.1u8a ... ,n 

I" Land Use 

I" Soils 

I"L 

!"Lea 

Major Basin ----. r Sub Basins Default 

UajorBasin [011~ l S-Graph 'lva- 1\-ey-----::J-,· 

Map File Key Field Name ----, 

Land Use Code ll!!l!m!l! 

~Info I Check Lool ].!p<late I .QK I 

(m) Click the OK button to close the UPDATE HYDROLOGY USING GIS form . 

(F) Step 6 - Review Established Sub Basins, Land Use 
and Soils Data 

The Sub Basins, Land Use and Soil s data has been developed from the GIS maps. 

It is necessary to review the data to make sure everything looks "OK" . 

(F.l) Sub Basins 

(a) From the menu bar of the main application window, click Hydrology 

+ Sub Basins as shown in the following figure and Sus BASINS 

window opens. 

Section 1.0 - Hydrology 

Flood Control District of f'taricopa County- KVLEXAMPLE6A- ~letwork 

File Edit LHydrology 1 Hydraulics Maps Tools Admin Submittals Help 

B,ainfall 

Rainfall !ds 

~oils 

Soil Qefaults 

!,and Use 

Land ~se Defaults 

Major Basins 

Sub §.as1ns 

Manual S~raph 
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(b) On the list tab of the Sus BASINS fo rm, select Sub Basin "010005". 

Select the Details tab to view the model parameters evaluated for 

Sub Basin "010005". 

~SubBasms HB:Ol R~ 

J.lst Dejails 

Rainfall Losses • Green.Ampt ~_....,.~ 
Value Default ~ 

1AOn>J025~ r 
DTHETAI029i029 I 

PSIF Qn)~~ 
XKSAT~~ 

RTIMP (%)~~ 
XKSAT (Bare Ground) j0:930 ......,_"'' 

Avg VegetaUon (%) r-so:o 
Sub Basin Parameters - S-Graph ----------, ,-----------, 

/<Jea (sqml)~ s-Graph !Valley ::J 
l ength (mi) !0292 l ea (mi) j----a:22 

USGE~ lag(min) ~ 

DSGE f1550:0 Velodty (Us) ~ lWii.U.!l ~ 
Slope (lllmi) I1"3D.1 Kn jo.020~ I 

~!nfo Re~ort P.[inl.. Qelete MB I yPdate I QK 

(c) Click the OK button to close the Sus BASINS form . 

(F.2) Land Use 

(a) From the menu bar of the main application window, click Hydrology 

+ Land Use to open the LAND UsE form. 

m Flood Control District of r-1aricopa County - KVLEXAHPLE6A - rletwork 

Rle Edit I Hydrology Hydraulics Maps Tools Admin Submittals Help 

B_ainfall 

Rainfall !ds 

§.oils 

Soil Q.efaults 

~and Use 

Land !,!_se Defaults 

(b) On the list tab of the LAND usE form, select the first record, i.e., Sub 

Basin "010005" and Land Use Code 11150". Select th e Details tab to 

view the model pa rameters for the selected record . 
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~Land Use - H B: 01 l!!lliiEJ 

].ist De!ails 

Land Use 

I 
Major Basin ID I o 1 ,;J Area (sq mi) ~~ 

Sub Basin ID J 010005 ,;j Area(%) I 15.3 

Land Use Code j 150 ~ I Small Lot Residential- Single Family (4-6 cu per acre) 

Land Use Data 

Value Detaun Custom 

Initial Loss (lA) I 0.25 1 0.25 r ~ 

Percent Impervious (RTlMP) I 30 1 30 r 
Vegetation Cover I s o.o 1 50.0 r 

Moisture Deficit (DTHETA) I NORI.IAL ~~ NORI1IAL r 
Avg Channel Mann'g (Kn) I o.o2o 1 0.020 r 

~-
~ 

I ~Info I Copy I Print.. I Delete I Add I MB I OK I 

{b) Click the OK button to close the LAND UsE form. 

(F.3) Soils 

(a) From the menu bar of the main application window, click Hydrology 

+Soils to open the SOI LS form. 

m Flood Control District of Maricopa County- KVLEXAMPLE6A- r•etwork 

File Edit [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

Rainfall 

Rainfall Ids 

s_oils 

Soil Qefaults 

_j 

(b) On the List tab of the LAND USE form, select the first record, i.e ., Sub 

Basin "010005" and Soil ID '~64591 ". Select the Details tab to view 

the model parameters for the selected record . 
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tl Sods • ~18: 01 l!lli!EJ 

!.ist De!ails 

Sub Basin Soil Data 

:2J 
~ Defau~ ~ 

Major Basin ID I o 1 XKSAT~~ r 
Sub Basin ID I o 10005 

Rock Outcrop(%)~~ r 
SoiiiD I 64591 .d 

Elleclive (%) 1100 
/>Jea(sqmi) I •111€111 

/'Iea (%) I 100.0 

Soil Description 

Book Number 1645 MapUnH I 91 

Descripbon I Momoli-Carrtzo complex 

I 
d 

~ 

~Info I Copr I P[inl.. I Qele1e I t,dd I MB I QK I 

(c) Click the OK button to close the SO ILS window. 

(G) Step 7 - Establish Storage Facilities Data 

To enter Storage Facility data do the following : 

(a) From the menu bar of the main application window, click Hydrology 

+ HEC-1 +Storage to open the HEC-1 STORAGE FACILITIES f orm . 
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' Rood Control District of Maricopa County- KVLEXA~IPLE6A - rletwork 

B.ainfal 

Rainfall Ids 

:ioils 
Soil Q.efaults 

!,_and Use 

Land !J.se Defaults 

Major Basins 

Sub§.asins 

Manual S-§raph 

t:!EC-1 ~ 

!,_and Use Impacts 

Model 
~etwork 

Q.at:a 

!mpor1: HEC -1 File 

EJow Summary 

!mpor1: Rt.n0ff Stmnary 

~ew Output 

:iffiematic 

~raphs 

Graph tfydrographs 

Diy_ersions 

B_outing 

S!Orage 

SPecial Code 

(b) On the HEC-1 STORAGE FACILITIES form, click Add to add a record . 

(c) On the Details tab, check the Spillway (SS) and Top of Dam 

Overflow (ST) checkboxes in the Options frame. Ignore the Warning 
messages. Also, make sure that the Generate New Discharge Data 

checkbox is checked. The Low-Level Outlet (SL) checkbox should be 
unchecked. 

(d) For the Storage ID, enter "ST0010". 

(e) For the Spillway Characteristics (SS) data, enter the following: 

• Spillway Crest Elevation: 95.00 

• Spillway Length: 20.00 

• Discharge Coefficient : 3.00 

• Weir Equation Exponent: 1.50 

(f) For the Top of Dam Overflow (ST) data, enter the following: 

• Elevation Top of Dam: 100.00 

• Length Top of Dam: 50.00 

• Discharge Coefficient: 3.00 
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• Weir Equation Exponent: 1.50 

(g) Click Save to save the data entered . The completed form should look 
like the figure below: 

~ HEC 1 Storage Faarmes - HB; 01 1!!100 

!jst De!ails storage/Elevation/Discharge 

- Option Details ------,rPeak Storage and Stage ----, 

Options -----,1 

Generate New~ 
Discharge Data 

Low-Level OuUet (SL) I 
Spillway (SS) ~ 

Top of Dam Over11ow (SD ~ 

Spillway Characteristics (SS) 

Spillway Crest Elevation j95.0 
Spillway Length I2Q.OO 

Year Volume stage Q 
(ac-ft) (ft) (ds) 

2 r----r----r----
5 r----r----r----

10 r----r----r----
25 r----r----r----
50 r----r----r----

100 r---r---r---
DischargeCoeflident ~ ~==========~--..., 

Weir Equation E>ponent j15o 
Top of Dam Overflow (ST} 

Elevation Top of Dam j100:0 
Lenglh Top of Dam rso.oo 

Discharge Coeflident J3:0"0 
Weir Equation Elponent j15o 

Rejlort Cop~ P[lnt.. Delete Add MB ~raph QK 

(g) Click the Storage/Elevation/Discharge tab to enter the data shown 

below. 

tl HEC -1 Storage Faafities • HB: 01 •· Edit 1!!100 

!jst De)ails storage/Eievation!Discharoe 

Storage/Discharge Data 

Storage Elevation DISCharge 
(ac-ll) (ft) (ds) 

Storage Elevation Discharge 
(ac-ft) (ft) (d s) 

1. 1 •* I 95.0 11. I 
2. 1 1.00 95.00 3 12. I II 
31 2.00 97.00 13. 

4. 1 3.00 98.00 10 14. 
I J 
I II 

5. 1 5.00 99.00 20 15. I II 
6. 1 8.00 100.00 35 16. I I J 
7. 1 25.00 105.00 200 17. I 'I 
8. I 18. 

9. I 19. 

10. I 20. 

I 
:1 I 

I 
~ ~ ~ 

storage ID I ST0010 Use Surface Area I 

jlave I ~ancel I P[ln1 I Qe1ete I QK 

(h) Click the Save button to save the entered data. 

(i) Click the OK button to close the HEC-1 STORAGE FACILITIES form . 
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(H) Step 8 - Establish Routing Data 

To enter Routing data for the model, do the following steps : 

(a) From the menu bar of the main application window, click Hydrology 

+ HEC-1 + Routing to open the HEC-1 STORAGE FACILITIES form. 

~Flood Control District oHtaricopa County- KVLEXAI"tPLE6A - Network 

Rle Ed1t [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

B.ainfaO 

Rainfall !ds 

~oils 

Soil Q.efaults 

!,and Use 

Land !,!se Defaults 

Major Basins 

Sub~sins 

Manual S-§.raph 

t:!EC-1 ~ 

_jd 

!,and Use Impacts 

Model 

~etwork 
~ :---------------------­

~--------------~ [lata 

!mport HEC-1 Rle 

E.low Summary 

!mport Runoff Summary 

~ew Output 

~chematic 

§raphs 

Graph t:!ydrographs 

Diy_ersions 

B.outing 

S!;orage 

~dai Code 

(b) On the HEC-1 STORAGE FACILITIES form, click Add to add a record and 

enter the following data: 

• Route ID: 

• Type: 

• Shape: 

• Length: 
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010010 

Kinematic Wave 

CHANNEL 

800.00 
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• Slope: 

• Manning's N: 

• Width: 

• Side Slope: 

L HEC·l Routing Data· MB: 01 

Look for 

I 10 & 

I 
I 
I 

I 
I 
I 

' 

L 

Trpe 

--

. ,, 
IE 

L 

___i__j 
' 

Kinematic Wave 

) 

) 

) 

) 

Shape 

Lenglh (n 

Slope (MI 

Man'g N 

Wl<llh(1t 

Siae Slope (IW 

CHI-.NNEL [· 
800.0 

0.01 00 

0.040 

100.00 

1.00 

(c) Click the Save button to sa ve the entered data. 

0.0100 

0.040 

100.00 

1.00 

(d) Click the OK button to close the HEC-1 ROUTING DATA form . 

(I) Step 9 - Develop Hydrology Network 

To create t he model Network, do the following: 

(a) From the menu bar of the main application window, click Hydrology 
o+ HEC-1 o+ Network to open the HEC-1 MODEL NETWORK form . 
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!11 Flood Control District of Maricopa County- KVLEXAI"tPLE6A- rletwork 

I , Bainfall 

Rainfall !ds 

~oils 

Soil !;!efaults 

!:and Use 

Land !Jse Defaults 

Major Basins 

Sub !;!asins 

Manual S-§raph 

t:!EC-1 ~ Model 
t:!,etwork 

!,and Use Impacts ~ =========---1 

~ata 

(b) On the HEC-1 MODEL NETWORK fo rm, click Add to add a record . 

Select Basin from the SELECT TYPE dialog box. 

(c) Click OK to close the SELECT TYPE dialog box. 

(d) On the HEC-1 MODEL NETWORK form, click the " Magnifying Glass" 

(Selector) button to the right of ID and select Sub Basin ID "010005" 

(e) Click OK to close the SELECT ID dialog box. 

(f ) Click Save to save the entered data. 

(g) To add another Sub Basin, click the Basin button and select "010010" 
from the SELECT ID dialog box. 

(h) Click OK to close the SELECT ID dialog box. 
I 

(i) Click Combine to combine the preceding two (2) Sub Basins 

(j) Click Storage to add a Storage Facility and select "ST0010" from the 

SELECT ID dialog box. 

(k) Click OK to close the SELECT ID dialog box. 

(I) Click Route to add a Route and select "010010" from the SELECT ID 

dialog box. 

(m) Click OK to close the SELECT ID dialog box. 

(n) To resort the data records, click the ReSort button to provide more 

room for inclu sive records, if needed . 

(o) Click Create Draft to create the draft HEC-1 model. 
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Create HEC-1 Draft l"todel EJ 

o.~ This will create a draft network model and override the existing 
network model (HEC -1 Data and input fi le) ! 

Generally, dummy data '•' 'ill be used to build appropriate records 
'•\lith the following exceptions: 

Number of Basin Areas to Combine (HC cords) will be saved. 
Acb.Jal data fur Storage Facilities (SL, SS, and ST cords) will be 
used. 

Do you want to continue? 

~--Y~--~~ ~~--N_o __ ~ 

(p) On the CREATE HEC-1 DRAFT MODEL dialog box, click Yes to continue. 
Click OK to close the form . 
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ID' Programmer's File Editor 

~ \FCD~IC\DDNSWSOS\~10DLRUilS\KVLEXA~IPLE6A \OLDat 1!!!1~ EJ 
Flood Control District of Maricopa County ~0 

10 
10 

KULEXAMPLE6A - HEC - 1 tUTORIAL - S-Graph Unit Hydrograph 
11lll Year 

10 24 Hour Storm 
10 Unit Hydrograph: S-Graph 
10 Storm: Single 
10 ll2/26/21l16 
*DIAGRMI 
IT 5 ll 21lllll 
10 5 
IN 15 
* 
* 
KKil11lllll5 BASIN 
BA 1.1l 
PB 4.1l 
PC ll.llllll 11.11112 
PC 11.1129 11.1132 
PC 11.1164 11.1168 
PC ll.1111 11.115 
PC 11.181 11.191 
PC 11.735 11.758 
PC 11.856 11.863 
PC 11.913 11.918 
PC ll.953 ll.956 
PC ll.983 ll.986 
LG 11.15 11.25 
UI II 511 
UI 51111 5511 
UI 1111111 111511 
UI 151111 14511 
UI 71111 61lll 

* 
KKII1111111l BASIN 
BA 1.1l 
LG 11.15 11.25 
UI ll 511 
UI 51111 5511 
UI 1111111 111511 
UI 151111 14511 
UI 71111 61lll 
* 
KK 1111111111 COMBINE 
HC 2 
* 
KKSTilll111 STORAGE 
KO 
RS 1 STOR 
su 11.11 111.1l 
SE 85.1l 911.11 
ss 95.1l 51l.llll 
ST 11111.1l 1511.1lll 

* 
KKII1111l11l ROUTE 
RK 1111111 11.11115 
* 
22 

.!lJ 

11.11115 
11.1135 
11.1172 
11.1211 
11.2113 
11.776 
11.869 
11.922 
11.959 
11.989 
4.51l 

11111 
61111 

111111 
141111 

51lll 

4.511 
11111 
61111 

111111 
141111 

51lll 

11111 
95.11 
3.111 
3.1111 

11.1125 

11.11118 
ll.ll38 
ll.ll76 
11.126 
11.218 
II. 791 
11.875 
11.926 
11.962 
11.992 

11.511 
1511 
6511 

11511 
13511 

41111 

11.511 
1511 
6511 

11511 
13511 

41111 

1111111 
11111.11 

1.511 
1.511 

ll.ll11 
11.1141 
11.11811 
11.133 
ll.236 
11.8114 
11.881 
11.9311 
11.965 
11.995 

511 
21111 
71111 

121111 
131111 

31111 

511 
21111 
71111 

121111 
131111 

31111 

111111111 
1115 .II 

TRAP 

11.1114 
11.1144 
11.1185 
11.1411 
11.257 
11.815 
ll.887 
ll.934 
11.968 
11.998 

2511 
751l 

1251l 
1251l 

21111 

2511 
7511 

12511 
12511 

21111 

11lll 

11.1117 11.1121l 
11.1148 11.1152 
11.11911 11.1195 
11.147 11.155 
11.283 11.387 
11.825 11.834 
ll.893 11.898 
ll.938 11.942 
11.971 11.974 
1.1lllll 

31111 3511 
81111 8511 

131111 13511 
111111 11lllll 

11111 II 

31111 3511 
81111 8511 

131lll 13511 
111111 1111111 

11111 II 

8 

ll.ll23 11.1126 
11.1156 11.11611 
11.11111 11.1115 
11.163 ll.172 
ll.663 II. 7117 
11.842 11.849 
11.91l3 ll.9118 
11.946 11.9511 
11.977 11.9811 

41111 4511 
91lll 9511 

141lll 14511 
91lll 81111 

ll ll 

41111 4511 
91111 951l 

141111 1451l 
91111 81111 

II II 

(q) Close the PROGRAMMER'S FILE EDITOR, after examining the draft HEC-1 
model file. 
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j-if HEC·l Model Network· MB: 01 ~[§]~ 

Look for [1 __ [[II Exclude 

I Sort 10 Type Divert Retri eve Combine P.r~ Model Network 

ID ID 

1P 
MB 01 [2J 

I Sort 10 i:j[ 
120 010010 Basin 

[2]~ 30 010010 Combine 2 Type Basin 

140 ST0010 Storage ID 010005 [2J 
50 010010 Route I KOOutput l o,.;., 0 Tape 21 

I 
I 
I 

I Basi!! II Diyert II Comment I 
I Combin~ II Retrieve ~~~KComment J 

I Ro!!le II Storage II [) I 
I Hydrograp)! H§pecial Code[ 

... 

..- ..- ' 
~ - ~ 

I ~Info II ReSort II Copy II Print.. II De lete II Add II MB II Create Draft II OK I, 

(r) Click th e OK button to close the HEC-1 MODEL NETWORK window . 

(J) Step 10- Run HEC- 1 Model 

To run the HEC-1 mode l, do t he fol lowing: 

(a) From th e menu bar of the main appli ca t ion window, click Hydrology 

+ HEC-1 +Model to open the RuN HEC-1 MODEL dialog box . 
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-,Flood Control District of r-taricopa County- KVLEXAMPLE6A- Pletwor 

Rle 

8ftinfall 

Rainfall !ds 

~ils 

Soil !2_efaults 

!,_and Use 

Land !Jse Defaults 

Major Basins 

Sub !!asins 

Manual S~raph 

Maps Tools Admin Submittals Help 

t:!.EC-1 ~ r:1_odel 

!,_and Use Impacts 
~etwork 

[lata 

~Run HEC- 1 Hodel - 1'18: 01-- Edit l!!lliJ EJ 

Return Period -

r 2 Year 

r 5 Year 

r 10Year 

r 25 Year 

r 50 Year 

P 100Year 

Options --------------, 

r Multiple Basins 

Major Basin j r-0-1--~Jj ;.> l 
r Update HEC-1 
r !oeiete Piior.ResUitS! 
r · ·~iii·i-eciC"usiCi·rr; ··rc;·iCi.er 

r Update Conveyance Flows 

~ave Qancel Ogtput Results J Run IJodel I QK 

(J.l) Run Draft Model 

Initially the model will be run with the "dummy" data developed for the draft 

input fil e. If the model run s without errors, then it can be assumed that the 

network has been developed correctly. 

(a) Uncheck all return periods except for t he 100-year 

(b) Uncheck Update HEC-1 

(c) Check Delete Prior Results 

(d) Uncheck Select Custom Folder 

(e) Uncheck Update Conveyance Flows 

(f) Click the Save button to save the entered data 
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(g) Click Run Model to run the draft model. 

j!j; Run HEC-1 Model- MB: 01 

Return Period l 
r:J 2 Year 

L] 5 Year 

[] 10 Year 

[] 25 Year 

[] 50 Year 

[{] 100Year 1 

r options 

I r:J Multiple Basins 

Major Basin 01 [2J 
[) Update HEG-1 
0 Delete Prior Results 

Cl Seled Custom Folder I 
D Update Conveyance Flows 

) ~!nfo ))schematic][ Output ][ Results ][ Run Model l! OK I :: 

(h) Click Yes to continue . Click OK to close the RuN HEC-1 MODEL dialog 
box. 

(J.2) Run Model 

If there are no errors running the Draft Model, then now do the following : 

(a) Check all return periods 

(b) Check Update HEC-1 

(c) Click Save button to save the entered data 

(d) Click Run Model to run the models 

Questio n 

You are about t o run 6 model:s! 
Do you want t o continue? 

Yes No 

(e) Click Yes to run the models 
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l~ Run HEC-1 Model- MB: 01 G]l s I~ 

~ Return Period - Options 

~ 2Yea r Ll Multiple Basins 

0 5Year Major Basin 01 [2] l [>] """ 
L] Update HEC-1 

0 25Year 
0 Delete Prior Results 

[{] 50 Year Ll Select Custom Folder 
0 100 Year (] Update Conveyance Flows 

I ~Info II schematic![ Output II Results II Run Model II OK I 

(K) Step 11 - Review Model Results 

To view the HEC-1 model flow and volume results do the following: 

(a) From the menu bar of the main application window, click Hydrology 

-+ HEC-1 -+ Flow Summary to open the HEC-1 FLow SUMMARY form . 

Flood Control District of Haricopa County- KVLEXAJ<tPLE6A- Network 

Fi e d E it Hydrology H yd rau ics 

I ~ II 
B.ainfall 

I Rainfall !ds 

~ils 

Soil ~faults 

!,_and Use 

Land !J.se Defaults 

Major Basins 

Sub !!asins 

Manual S-§raph 

t:iEC-1 

Land Use Impacts 

Secbon 1.0- Hydrology 

Maps 

~ 

li I Ad . Submittal H I oos mtn s ep 

u ~I 

Model 

t:!etwork 

Qata 

!mport HEC -1 File 

Elow Summary 

!mport Runoff Summary 

I 
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.. ~--mi.[!Jl ..:..!QJ~ 

Look for I 
fD Sort Type Nea 2Yr 5Yr 10Yr 25Yr 50Yr 100 Yr L· 

lr!."'" I ~ " !!' l' ~· l_j 
0100 10 20 Hydro graph 0.04 12 22 33 47 58 70 

0100 10 30 Combined 0.05 22 35 52 74 92 11 0 
ST0010 40 Routed 0.05 19 30 46 69 87 106 
010010 50 Routed 0.05 19 29 J3 62 79 98 

~ I I ,_f 

) ~!nfo I f!<port I Storaoe Qetail I Print.. I ~ew I MB I QK I 

(b) To view model volume results, click t he View button on the HEC-1 

Flow SUMMARY - FLOWS Window to open the MODEL VIEW dialog 

box . 

Model View 

View Option -------. 

View Flow•s [2] 
Option Al l ll:2J 

~lnfo I[ QK 

(c) Click th e " M agnifying Glass" (Select or) button to the right of View to 

open the SELECT VIEW dia log box and se lect "Volum es {AF}". 

Section 1.0 - Hydrology 

Select View 

Model 

Fl ows 

Vo lumes (IN ) 

AttenuationNelocity 
I 

..___=Q_K__,][ Qancel 
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(d) Click OK to close the SELECT VIEW dialog box 

(e) Click OK to close the MoDEL VIEW dialog box 

ES (Af) - •18; 01 1!1~ 

10 Plea 2Yr 5Yr 10Yr 25Yr 50Yr 100Yr 

0.04 0.93 1.28 1.67 2.20 2.61 3.04 

Combined 0.05 1.65 2.22 2.84 3.71 4.40 5.11 

ST001 0 40 Routed 0.05 1.66 2.23 2.84 3.72 4.4 1 5.11 

0100 10 50 Routed 0.05 1.66 2.2• 2.85 3.72 4.4 1 5.11 

~Jnlo !;xllort I storage Oetail I PJ)nl.. ~ MB QK 

(f) Click OK to close the HEC-1 FLOW SUMMARY form . 

(g) To view the Model Storage results, click Hydrology + HEC-1 + 
Storage to open the HEC-1 STORAGE FACILITIES window. 

Section 1.0 - Hydrology 

hlood Control DIStnct of Narocopa County- KVLEXA~IPLE6A- lletwork 

~and Use 

Land !l_se DefaUts 

Major Bas¥15 

Slb!!asins 

Marual S-grap/1 

t!EC-1 • t1o<Je/ 
[:!etwork 

Qata 

!_mport t-EC -1 Fie 

Bow SUnmary 

!mport Rl..rloff SUnmary 

'[oew Output 

:iehematic 

g_raphs 

Graph t!vcrog-aphs 

Oiyersions 

B. outing 

S!Orage 

~Code 
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{h) On the HEC-1 STORAGE FACILITIES form, click the Details tab to view 

the storage volume and stage results. 

! HEC 1 Storage Faallties ttB: 01 1!1~ 

l,lst 

Options -----il 
Generate New p 

Disdlarge Data 

De!ails storage/Eievation!Oisdlarge 

Option Details ----;;---,r Peak Storage and Stage -,----, 

Spil lway Characteristics (SS) 

Spillway Crest Elevation J95.0 
Spillway Length f2D.QO 

Year Volume stage 0 
(ac-n) (n) (ds) 

2 ~f98.90119 
5~~130 

10 ~I 100.33 ~ 
2s J115of101a3f----s9 
so j13.36~~ 

100 115.321 102.15 1106 

Low-Level Outiet (SL) r 
Spillway (SS) P 

Top or Dam CNernow CSD P 
Disdlarge Coemdent ~ ~==========-----, 

Weir Equation Exponent j1.50 
Top of Dam Overflow (ST) 

Elevation Top of Dam ~ 
Length Top of Dam r-so:oo 

Dlsdlaroe Coemdent ~ 
Weir Equation ~onent j1.50 

t9lnlo ReSort Copy P!inL. Qelete MB .Graph QK 

(i) Click OK to close the HEC-1 STORAGE FACILITIES form . 

(L) Step 12 -Backup Project 

To backup your project, do the following steps: 

(a) From the menu bar of the main application window, click File + 
Project Management to open the PROJECT MANAGEMENT dialog box. 

m Flood Control District of Maricopa County- KVLEXAMPLE6A- ~letwork 

[ File Edit Hydrology Hydraulics Maps Tools Admin Submittals Help 
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~elect Project 

~ew Project 

\J.pdate Project Defaults 

~roject Paths 

Reports 

ProJect Management 
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ProJect ~lanagement t3 

Action ---------------, 

r [¢.~P.Y.::~i.~fe.:<:l! 
From Project J KVLEX,t..MPLE6A 

r- Backup Proj ect 

< Import Proj ect 

r Clean Up Orphan Records 

~Info Backup OK 

(b) On the Project Management dialog box, se lect Backup Project 

(c) Click the "Magnifying Glass" {Selector) button to the right of From 

Project to open the SElECT ID dialog box. 

Select ID 

Look for 

Reference ID Hie ..:. 
LA TEROSIONEXAMPLE 00052 Lateral Erosion Example 

LAUNCHABLERIPRAP 00053 River Mechanics Example - Launchable RipRap 

RIPRAPSIZINGFCD 00054 River Mechanics Example - Riprap Sizing 

SEDIMENTYIELDFCD 00055 River Mechanics Example - Sediment Yield 

BANKPROTECTION1 00056 River Mechanics Example - Bank Protection 

BRIDGEPIER1 00057 Tutorial #2 - River Mechanics 

PROJECTXSECTIONS 00058 River Mechanics Cross Section Datasets 

SEDIMENTYIELD 1 00060 River Mechanics Example - Sediment Yield 

KVLEXAMPLE5A 00061 HEC-1 Tutorial- Clark Unit Hydrograph 
r:i I:;(: ~~~~ 1 ~13 _li.Io: ___ '!;] M "'!':': 1Jil _t!l_[l] ~jl J 

-

. 

Q K Qancel 

{d) Select " KVLEXAMPLE6A " and click the OK button to close the SElECT 

ID dialog box. 

(e) Click Save on the PROJECT MANAGEMENT dialog box to save the data. 

(f) Click Backup. 

(g) Select a folder for your backup zip file (defaults to "Backup" sub 

directory) 
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• Directory for Backup EJ 

Select Directory 

1±1 DDf'I1SWS"04 

El • DDf'I1SWS"OS 

1±1 Bada.Jp 

Data 

Help 

1±1 f'l1aps 

f'l1odels. 

1±1 f'l1odlruns 

Reports 

1±1 Temp 

r+l FCDf'I1C -Desktoo 
~ 

Make New Folder OK Cancel I 
.M 

(h) Click OK . 

• This now concludes this tutorial. 
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1.3 Rational Method 

1.3.1 Problem Statement 

Estimate the 10-year design discharge using GIS data for Sub Basins, Land Use and 

Time of Concentration (Tc) with the following given conditions: 

•!• Rational Method Model 

•!• FCDMC Land Use 

·:· NOAA14 Rainfall 

•!• MCDOT Roads 

•!• Minimum Tc 

•!• Maximum Tc 

1.3.2 Step-by-Step Procedures 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Estab lish a New Project and Defau lt Set-up . 

Prepare Maps 

Esta blish Rainfa ll Data from GIS 

Establish Sub Basin and Land Use Data from GIS 

Step 5: Review Established Sub Basin and Land Use Data 

Step 6: Establish Conveyance Facility Data 

Step 7: Develop RATIONAL METHOD Network 

Step 8: Run RATIONAL METHOD Model 

Step 9: Review Model Resu lts 

Step 10: Backup Project 
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(A) Step 1 -Establish a New Project and Defaults Set-Up 

(a) Click t he DDMSW icon on the Desktop or Program menu to launch 
t he DDMSW. Click OK to accept the software discl aimer as is shown 
in t he fo llowing f igure. 

Agreement 

Drainage 
Design 

Management 
System 

This program has been written t o aid In the management of drainage design. It Is prov ided as 
a public service t o aid in implementation of the techn ical information data, and procedures, 
presented In the Drainage Design Manuals. The user of th i.s information re leases, indemnifies 
and holds free the Flood Control D istrict o f Maricopa County and KVL Co nsultants, Inc. from 
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of 
thei r re liance on and use of the DDMSW computer program and the data supplied with it. The 
use of this p rogram and the results developed are the responsibility of the user. 

Many of the default values provided are generic an d serve to gu ide users in the ir modeling. 
Users must exercise judgement to evaluate and mod ify default v alues based on the specific 
w atershed. An approval for default table values for a specific watershed must be obtained 
from the appropriate agency 

Continuing signifies your acceptance o f th is d isclaimer . 

KVL Consultants, Inc. 

Afte r t he DDMSW is launched, the SELECT PROJECT w indow is 

automat ically opened as is shown in the fo llowing f igure . 

Sdoct Proj•ct 

t.lst I Details 

,...----
Look for 

I Reference ... 10 nue . 
IBANKPROTECTIONFCD 00010 River Mechanics Example. Bank Protection 

BRIDGEPIERFCD 00011 River Mechanics Example· Brldge Pier 

EXAMPLE! 00001 Ciarl<. Green Amp~ Single. 6 Hour 

EXAI~PLE2 00002 S-Graph, Green-Amp~ Single. 24 Hour 

EXAf,IPLE3 00003 S-Graph, Green-Amp~ Multiple. 6 Hour 

EXAf,IPLE4 00004 Clart, In it and Uniform, Single, 6 Hour 

K\ILEX.'.MPLEI 00005 Example 1 HEC.t lulorial project 

KVLEXAAIPLE2 00006 Example 2 using Shape files and NOM 14 

KVLEXAMPLE3 00007 Example 3 Rational Method tutorial pro jed E 
I K\ILEX.'.MPLE4 00020 Import HEC-1 file and build dala 

KVLEXAMPLES 00021 HEC·t Tulorlal - Ciarl< Unil Hydro graph 

KVI.EXAMPLE6 00022 HEC·1 Tutorl al - S-Graph Un~ Hydrograph 

RIPRAPSIZINGFCD 00012 River Mechanics Example · Rlprap Sizing 
ui SEDIMENTYIELDFCD 00009 River Mechanics Example · Sediment Yleld 

I. 
_I 

Ill ~ -

~i PfinL j~~~ 

(b) Click t he Add button on t he SELECT PROJECT w indow to start a new 
project (Or File+ New Project+ Add ) . 
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(c) On the NEW PROJECT OPTIONS dialog box, se lect Hydrology and 
Hydraulics checkbox and select the Standard radio button. Click the 
OK button to close the dialog box. 

(d) On the SELECT PROJECT form, type "KVLEXAMPLE7A" into the Reference 
textbox. This is the name of this newly created project. The users can 
choose the name as long as it does not exist in the DDMSW database. 

(e) Type into the Title textbox a brief descriptive title of this project . 
(Optional) 

(f) Type into the Location textbox the location of this project. (Optional} 

(g) Type into the Agency textbox the agency or company name. 
(Optional} 

(h) Type a detailed description of this project into the textbox on the 

bottom left side of the window. (Optional} 

(i) Under Project Defaults frame, change the defau lt Model from " HECl " 

to " Rational" by clicking on the magnifying glass. 

(j) Click the Save button to save the entered data . 

(k) Click the OK button on the SELECT PROJ ECT window to close the 
window, the following figure shows what the window looks like. 

(I} Click OK button on the pop-up message box . 

. . 
l ist De!aits 

Project Reference Project Defaults 

Project ID I 00036 Reference . J Model I Rational _d 
TiUe I Rational Method Tutortal 

Location I l1lartcopa County. AriZDna Land Use I FCDhiC 

~ Agency I Flood Control District or Martcopa County Rainfall I NOM t • 

Roaas I MCDOT 

Inlets I f.ICOOT 

Min/Max Tc (minutes) 

MinimumTc ~ ~ 
Maximum Tc ~ ,J 

This project is set up to give a step-by-step instruction on how to use ~ 
DDMSW to build a rainfa ll-runoff model using Rational t.t elhod. 

II l::J 

Mo<lfication Dale I 06/0312014 Bl ~!nfo I P{inl.. I Delete I Add I OK I 

Note: the Project ID "00038" in the above figure is the database records 

unique read -only identifier of the project, which is automatically 

generated by the program when a new project is created . When the 

users create a new project, the Project ID of this new project will not be 

the same as the Project ID shown in the above figure. 
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(B) Step 2 - Prepare ESRI Shape Files 

This step is only for information purposes. There is no action required for the 

tutorial user in this step. Several ESRI shape files must be prepared . They are 

rainfall, sub basin, land use and Tc. As part of the shape files, the table 

structures must include specific fields. For the purposes of this tutorial, all 

these shape files have already been prepared . This tutorial does not cover the 

creation of the shape file s. For tutorials on how to create ESRI shape files, 

please refer to "How TO PREPARE ESRI SHAPE FILES FOR DDMSW" on 

http://www.fcd.maricopa.gov/Software/ddms.aspx. The following section 

describes the general requirement for the required shape file table. Specific 

file names for the shape files are not necessa ry however for the purpose of this 

tutorial the following map files will be used. However the field names inside 

the tables must be fi xed and are shown in the following section . 

ook _window ~P 

t 1"'.255 ::J r;t. ~- o o :· ~? <!l El :: :: o • ., .. t!" [;] ~ o"' :. a ' ,;l ~ 
;;----:::] ' • . , 3 0 li\ li\ I• · 

t 0 ~SID" DEfAULT 01 

"'i" D ~ II ..!J 
ll ""' :.::1~ B I J1 ~· I'> • d_• ..:_ • 

(B.1) Rainfall 

The Rainfall map (Rainfall.shp) will contain a single polygon and have a field 

named "RAINID" which is defined as Character 8 data type, that is, a Text data 

field that is 8 characters long. The Rainfall map can be created after the Sub 

Basins map has been prepared and is basically all of the Sub Basins combined. 
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(B.2) Sub Basins 

The Sub Basins map (Subbasins.shp) w ill conta in one polygon fo r each Sub 

Basin in the project. The requ ired fie lds include : 

•!• AREAID Character 6 Enter uni que SubBasin ID 

•!• BASINID Character 2 Enter Major Basin ID 

•!• AREASF Numeric 12.0 Data entered into this field wi ll be 

- -

overwritten interna ll y DDMSW. This 

field contains the Sub Basin area in 

square feet . The data for t his fie ld is 

calcu lated automatically when the 

Update button is clicked in the UPDATE 

FR OM GIS form in DDMSW. 

~ 
- -

[ools ~ndow l::i~p 

.;!;- lt :S.255 :::1 ~!'. ~ tao o . ~? <U El ~~ ~: lh . .. .. l:fil ..J II: OIMI :v ~ f_.;J ~ 

Jr• 3 . T ··~ I _:] . ) 0 0 :Jilill r' [:] lt J[j Lof~ :oo'ii' ~ I 
X ..:. 

!l1.!U!l2 

J 
~ 

]!) Artnbut6 of SUBBASINS L_ 'idal..t:lo.l 

FlO Shape ARfAID BA SINID AREA SF . 0 Poly90n 010110 01 1094203 

~= 
010105 

1 Poly9Qn 010205 01 1 32270~ 

2 Polygon 010105 01 1186333 

Reard:~~~~ Show: [AI J:J 

-
a o <" u_!_] ,.r 

;Q)Mai 3 [i0'3 D I !;! !!..· ~ ·.:.!..· . . 
695008.922 9162lll.711 F..t 
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(B.3) Land Use 

The Land Use map (Landuse.shp) will contain polygons for Land Use data. 

There can be more than one polygon with the same Land Use ID. It is vitally 

necessa ry that the Land Use coverage extends beyond the extent of all Sub 

Basins. The required fields include: 

•!• LUCODE Character 15 LUCODE values shou ld be consistent 

with the values in the DDMSW Land 

Use defaults table. 

I - c 
- - ---.--- --------- - - - -----

:ools Window l:!efp 

t- I!J:16.565 ::::J [:.P. 8J ~ ~ :-~ 1\-? j e El ~ ~ ~c ~ a .. .. ~ El ~ e ~ x"v ~ f p ~ 
,. ::::J I - -- • . . -,10 I Zl . ~ ~ G3l ~ F 0 l!il 1M l;j ~I~ ~ ..., 

']]) A tnbutes of landuse 

FlO Shape • LUCODE 

0 Polyt;JOn 170 
1 Polygon 150 

2 Polygon 180 
3 Polygon 200 
4 Polygon 1SO 

I 17ot662.286 925874.ln F•et 

(B.4) Tc 

The Time of Concentration map (Tc. shp) will contain polylines for Tc data. 

There needs to be one Tc polyline for each Sub Basin in the project and each 

polyline must be completely contained within its respective Sub Basin. The 

required fields include: 
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•!• AREAID Character 6 This is determined internally by 

DDMSW, any data in t his fie ld wi ll be 

overwritten . 

•!• BASINID Character 2 This is determined interna lly by 

DDMSW, any data in this field will be 

overwritten . 

•!• LENGTH Numeric 12.0 This is determined internally by 

DDMSW, any data in this field will be 

overwritten . 

·:· USGE Nu meric 9.2 Enter the upstream ground elevation. 

•!• DSGE Numeric 9.2 Enter the downstream ground 

elevation. 

The data for AREAID, BASINID and LENGTH are populated automatically when 

the Update button is clicked in the UPDATE FROM GIS form and any data 

entered will be over-written. 

:ools Window 1::fe:lp 

;!;- lt :t6.565 

:::J 
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(B.S) Layout 

This map is just for information only. It shows the layout of the Pipes (Pipes.shp) 

and Sub Basins. Use this map as a guide when establishing the model network 

(later in this tutorial). 

ftlc .Edit Y.eN ~bnarb Jnsvt: ~ection !~s Window !::fdp 

o ~ riil a e >- • • ~ 1•:9.653 :::J :.!. ~ II) D : '"' ~? ~ El ; ~ :~ ~ • +o .. tf/l D ~ 0 "' : .. 

Editor ~ -' ~ I C.-..t< New Futuoe :::J 

8 €J layers 

8 0 Nodes . 
S ~ Pipes 

= 

s 0 Undusc 

0 
8 0 Rainf-all 

c 
8 0 SUBBASINS 

0 

010110 010105 

(C) Step 3 - Establish Rainfall Data from GIS 

(C.l) Rainfall 

"-'~::""' :M!ii 

(a) From the menu bar of the main application window, click Hydrology 

+ Rainfall as shown in the following figure to open the NOAA 14 

RAINFALL window . 
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l~ Flood Control District of Maricopa County - KVLEXAMPLE7 
File Edit Hydrology Hydrau lics River Mechanics Maps Tools Admin Submittals Help 

.Bainfall 

!,and Use 
Land 1/se Defaults 

Major Basins 
Sub !!a sins 

Rational Method 

(b) Ensure that the Data Source is set to "GIS" . If the Data Source is not 

set to " GIS" then select "GIS" from the pull down menu 

(c) Click on the button ~ in the Rainfall Map t extbox and select the 

Rainfall (Rainfall.shp) established earlier. It may be necessary to 

migrate to the folder that the shape file is in . 

(d) After selecting the rainfall map, click the Save button . 

(e) Click Update to create the NOAA14 rainfall data from the GIS map. 

An UPDATE NOAA14 RAINFALL USING GIS dialog box will appear as 

shown below . 

Update riOAA14 Rainfclll using GIS EJ 

This will update all the rainfall return periods and durations 
fur Rainfall ill : DEFAULT 

The update will be based on the fullo-.~ing Shape fi le: 
C: 'f CDr"1C \j)Dtv1SW480 1r[•1APS"\l(IILEXAtv1PLE7A 'BJIINFALL . SHP 

Do you 'Arant to continue? 

I C::::::::::Y.~~::::::::::::J I No 

(f) Click Yes to proceed . 

(g) When the update is fini shed, you will see the following: 
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ti NOAA 14 Ramfall IIII~EJ 

Rainfall Map Data Source 

I H:IFCDMC\DDMSW505\Maps\KVLEXI'J'.IPLE7 A\Rainfa ll .shp ~ Source I GIS 3 

Average Rainfall Data for Project 
2.1! 2.1! 1Q1[ Z2.1! 2!1.!! 1.QQ.1r 

5 Min I 0.245 fD.J311 0.398 ~I 0.557 I 0.628 

10 Min I 0.372 1 0.504 I 0.605 1 0.742 1 0.847 I 0.956 

15Min ~lo:624fo:?s1f0920 1 1 oso f1:185 
Jo Min f"D.621 ra:ii4iT 1:01of 1.239f 1.4141 1.595 

1 Hour ro:roa 1 1.041 f"125111.53JI 1.750 11.974 
2 Hour I 0.884 [1.181f1Ao7f1.718 1 1.952 12.198 

3 Hour fo.966[1.265!1.5oJj1.836f"2.102 1 2.378 

6 Hour fl.147f1A68[1.723f2.071 1 2.3•4 1 2.628 

12 Hour I 1275 [1.613[1.8781 2.236 I 2.509 I 2.793 

24 Hour [1.516[1.963f 2.3151 2.807 1 3.195 1 3.599 

Log I ~Info I P[int.. 11 Updale !I OK I 

(h) Click the OK button to close the NOAA 14 RAINFALL window. 

(D) Step 4- Establish Sub Basin and Land Use Data from 

GIS 

The project's Sub Basin and Land Use data can be populated in DDMSW from 
the maps created earlier. 

(a) From the menu bar of the main application window, click Maps + 
Update Hydrology as shown in the following figure to open the 

UPDATE HYDROLOGY FROM GIS window. 

(b) 

(c) 

(d) 

~Flood Control District of Maricopa County- KVLEXAI"tPLE7A- rletwork 

Rle Ed1t Hydrology Hydraulics 

l,!pdate Hydrology 

lmport Routing Data 

~ost to GIS 

In Update Options, check the Land Use and Tc check boxes. 

In Map File Key Field Name, enter " LUCODE" for Land Use Code . 

Click the ~ button to the right of the Sub Basi ns and se lect the 

SUBBAS/NS.shp file. It may be necessary to migrate to the 

appropriate folder . 
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(e) Click the ~ button to the right of the land Use and select the 

Landuse.shp file. 

(f) Click the ~ button to the right of the Tc and select the TC.shp file . 

(g) Click Save 

(h) Click Update. An UPDATE HYDROLOGY FROM GIS dialog box will appear 

as shown below. 

0 This •Nill update the Major Basin data from GIS shape files as 
follows: 

Sub Basin data will be updated. 
Land Use data will be updated. 
Tc data will be updated . 

Do ~·ou want to continue? 

Yes No 

(i) Click Yes . After the update is fini shed, the form should look like the 

figure below. 

! ~ .· I I • • - D X 

Name and Path of Maps for Hydrology ================r 
Sub Basins I H \FCDf.IC10DMSW505\I.tAPS\KVLEX/'.I.IPLE7A\SUB8ASINS.SHP 

La no Use I H:\FCDMC1DDI.tSW505W.APS\KVLEJW.tPLE7A\LJINDUSE.SHP 

Tc I H:\FCDI.IC'DDMSW50SV.!APS\I<.VLEJW.IPLE7 A\TC.SHP i 
L_------------~~~ 

p SuD Basm Maior Basin [01 .2J I 
Update Options - !'Major Basin 

P Land Use l j 
P Te 

r Map File Key Field Name I 
I Land Use Code "'pa'"'I!O!'"'•i'"'o!#.-----"11 

~Jnfo I Check Log I !.!Pdate I QK 

(j) Click the OK button to close the UPDATE HYDROLOGY FROM GIS 

window . 
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(E) Step 5 - Review Established Sub Basin and Land Use 

Data 

Th e Sub Basin and Land Use dat a has been developed from the GIS maps. It is 
necessary t o review t he data t o make sure everything looks "OK" . 

(E.l) Sub Basins 

(a) From the men u bar of the main app lication wi ndow, click Hydrology 

-+ Sub Basins as shown in t he fo llowing f igure and SuB BASINS 

window opens. 

~Flood Control District of f'taricopa County- KVLEXAf'tPLE7A- Pletwork 

File Edit j Hydrology 

~in fall 

!,and Use 

Land !J.se Defaults 

Major Basins 

Sub !:l_astns 

Rational Method 

(b) Cl ick on t he Details tab to view the data 

J.;jp Sub Basins - MB: 01 GJOO~ 
!,ist Details 

Sub Basin Sub Basin Hydrology Summary 

Major Basin 01 [d £I[ .2.1!: 1Q_y[ £U.[ ~ 100yr 

Sub Basin 010105 O (ds: l 28.2 42.0 528 74.4 94.9 11 4.7 

Sort 1 0 ~ CA (ac) 19.61 19.61 19.61 21.51 23.42 24.51 
---= 

Custom Tc El LJ LJ Cl LJ Ll 
f Sub Basin Parameters --, Tc (min: l 24.3 20.9 19.2 17.4 16.4 15.5 

Area (acres) 27.23 i (inlhr) 1.44 2.14 2.69 3.46 4.05 4.68 

Length cnJ 1537 

USGE 996.5 

I 
- - -

~ 

DSGE 993.0 

SJope (ll/mi) 12.0 _j 
Value Del<!ult Custom 

Kb I 0.031 0.0311 r.J 

I ~!nfo II ReSort II P[inL. II Delete II Add II MB II Update II OK I 

(c) Click t he OK button to close the Su B BASINS window. 
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(E.2) Land Use 

(a) From t he menu bar of the ma in app licat ion window, cl ick Hydrology 

~ Land Use as shown in t he following f igure and LAND UsE wi ndow 

opens. 

~Flood Control District of r-1aricopa County- KVLEXAMPLE7A- ~letwork 

File Edit [ Hydrology Hydraulics Maps Tools Admin Submittals Help 

Rainfall 

b,and Use 

Land !,!se Defaults 

Major Basins 

Sub !!asins 

Rational Method 

(b) Click on the Details tab to view the data 

];:}. land Use - MB: 01 ~[§]~ 

).ist Details 

Land Use 

I 
Major Basin ID ·:~1 .... , .... ,[-

Sub Basin ID 010105 [2J Area(%) 34.8 

Land Use Code 150 [2J Small Lot Residential- Single Family (4-6 duper acre) ,II 
Land Use Data 

Yl!!!Jg Q.g!l!!!1J Custom -
2-Year c 1 0.65 0.65 1 0 

. 
5-Year c 0.65 0.65 0 

10-Yearc 0.65 0.65 0 
25-Year c 0.72 0.72 0 
50-Year c 0.78 0.78 Ll 

100-Year c 0.82 0.82 Ll 
Resistance Coef!ident (Kb) I MIN - MIN [] 

~ 

-

I ~!nfo II Copy Jl P[inl.. II Qetete II ,Md II MB II QK I 

(c) Click t he OK button to close the LAND UsE window. 

(F) Step 6 - Establish Conveyance Facility Data 

To enter Conveya nce Faci lity data, do t he fo llowing steps: 
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(a) From the menu bar of the main application window, click Hydraulics 

+Conveyance Facilities to open the CONVEYANCE FACiliTIES window. 

~Flood Control District of Maricopa County- KVLEXAl-1PL£7A- Network 

~onveyance Faahties 

Natural Cross Section !Ds 

r:!atural Cross Sections 

(b) Click the Add button to add a record and enter the following data: 

• Facility ID: 

• line ID: 

• RP (yrs): 

• Model Road: 

• First Pipe: 

• Outfall: 

• D/S Pipe ID: 

• Ground U/S (ft): 

• Ground D/S (ft): 

• Invert U/S (ft): 

• Invert D/s (ft): 

• Section: 

• Length (ft) : 

• Manning's n: 

• Diameter (in): 

• No. of Barrels: 

Enter "010105" 

Enter "100" 

Select "10" from the RP (yrs) drop down 

by clicking on the magnifying glass. 

Uncheck the Model Road checkbox in the 
Model Options frame. 

Uncheck the First Pipe checkbox in the 
Model Options frame. 

Check the Outfall checkbox in the Model 
Options frame. This is the outfall for the 
Main Pipe . 

L~ave the D/S Pipe ID textbox blank. 

Enter "993.00" in the Elevations frame 

Enter "988.00" in the Elevations frame 

Enter "988.00" in the Elevations frame 

Enter "984 .00" in the Elevations frame 

Select " Pipe" from the pull down in the 

Section Type frame 

Enter "1323. 00" in the Section Type 
frame 

Select "Concrete Pipe for closed conduit" 
in the Section Type frame by clicking on 
the magnifying glass. 

Enter "54" in the Section Type frame 

Enter "1" 

• No. of Manholes: Enter "1" 

(c) Click the Save button to save the entered data . Th e comp leted data 
form for Facility ID "010105" shou ld look like the following figure . 
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oavorv-ce Facili 

l.lst 

10 --------, 

MBID~ _d 
Fadlity iD 

Line iD J100 
Sort12":8 

Uodel Options ===­

De!ails 

Section Type ---~~---, Calculations -----..,1 
Section I Pipe ::J Capacity (ds) r---

Lenoth (II) I 1323.00 Slope (111ft) r---

Manning'sn~ _d Velodty(!ps)r---

Diameter On) j"54 
No. of Barrels l13 

RP (yrs) J1o ~~ No. of Manholes l13 
O(ds) r- I Custom L---------___J 

Model Road I 

0 
(dS ) 

Upstream 
HGL 
(n) 

Rrst Pipe I Outfall J7 
DIS Pipe ID~ _d 

2 Yr r---
5Yr r---

10Yr r---
25 Yr r---
50Yr r---

100Yr r---

r--­
~ r--­r--­r--­r---

Elevations --------, Fco::..::m:.:.:.m•::.:nt!::...' -------::;]". 

l.!1llJlll QLSJru 
Ground J 993.00 I 988.00 

l~ert j 988.00 I 984.00 

~Info I Re.Sort I P{inl.. I Qelete I Add I ~raph I MB I llPdate I QK 

(d) Click Add to add a new record and enter the following data: 

• Facility ID: 

• Line ID: 

• Model Road: 

• First Pipe: 

• Outfall: 

• Ground U/S (ft): 

• Ground D/S (ft): 

• Invert U/S (ft): 

• Invert D/S (ft): 

• Section : 

• Length (ft): 

• Manning's n: 

• Diameter (in): 

• No. of Barrels: 

• Road ID: 

Section 1.0- Hydrology 

Enter "010110" 

Enter /1100/1 

Check the Model Road check box in the 
Model Options frame 

Check the First Pipe check box in the 
Model Options frame 

Uncheck the Outfall checkbox in the 
Model Options frame. 

Enter "997.00" in the Elevations frame 

Enter "993.00" in the Elevations frame 

Enter "990.00" in the Elevations frame 

Enter "988.00/1 in the Elevations frame 

Select "Pipe" from the pull down in the 

Section Type frame 

Enter "1348.00" in the Section Type 

frame 

Select "Concrete Pipe for closed conduit" 
in the Section Type frame by clicking on 
the magnifying glass 

Enter "48" in the Section Type frame 

Enter /11" 

Select "MC-RMAR" in the Section Type 

frame by clicking on th e magnifying glass 
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• No. of Manholes: Enter "1" 

(e) Click th e Save button to save t he entered data . The completed data 

form for Facility ID "010110" should look like the following f igure . 

·--- .dQl2!.J 
l,is1 I DeJaiiS I 

ID =--. Section Type Calculations 

MBID~..2J Section I Pipe :.:J Gapaaty (ds) r----
Fadlily ID 010110 Length (11) 1 1348.00 Slope (ftlft) r----
LlneiD~ Manning's n ~ ,d Velodty (Ips) r----

Sortl4:j Diameter On)~ 

Model Options 
No. of Barrels f'1:8 

,I Roaa ID I I,IC·RMAR .d 
RP (yrs) llo ,J No. of Manholes f'1:8 Roao Upstream 

a (dS) r--- I Custom a Depth HGL 
(d s) m1 cnJ 

Model Road ~ 
2Yr r--r--r--

I RrstPipe ~ Outfall ) 
5Yr r--r--r--

tOYr r--r--r--
Comment! 

25Yr r--r--r--Elevations 

I 

:d 
.!J.lli1l!l QlllJll} 50Yr r--r--r--

Grouna I 997.00 I 993.00 100Yr r--r--r------1 
Invert I 990.00 I 988.00 

~ 

~ ~!nfo I Re.§ort I PDnL I Qelete I e,oo I !lraph I MB I !Jpoate I QK I 

(f) Click Add to add another record and enter the fo llowing data: 

• Facility ID: 

• Model Road : 

• First Pipe : 

• Outfall : 

• D/S Pipe ID: 

• Ground U/S (ft): 

• Ground D/S (ft) : 

• Invert U/S (ft) : 

• Invert D/S (ft) : 

• Section : 

• Lengt h (ft): 

Section 1.0 - Hydrology 

Enter "010205" 

Check the Model Road in the Model 
Options frame 

Check the First Pipe in the Model Options 
frame 

Check the Outfall checkbox in the Model 
Options frame. This is the outfa ll for the 
lateral pipe. 

Click the " Magnifying Glass" on the right 

of the D/S Pipe ID textbox and select 
"10105". 

Enter "996.00" in the Elevat ions frame 

Enter "993 .00" in the Elevations frame 

Enter "992.00" in the Elevations frame 

Enter "988.50" in the Elevations frame 

Select "Pipe" from the pull down in the 

Section Type frame 

Enter "1318.00" in the Section Type 
frame 
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• Manning' s n: Select "Concrete Pipe for closed conduit" 

in the Section Type frame by clicking on 
the magnifying glass 

• Diameter (in): Enter "42" in the Section Type frame 

• No. of Barrels : Enter "1" 

• Road ID: Select "MC-RMAR" in the Section Type 
frame by clicking on the magnifying glass 

• No. of Manholes: Enter "1" 

(g) Click the Save button to save the entered data . The comp leted data 
form for Facility ID "010205" should look like the fo llowing f igure . 

" .. ..:ID~ 

].ist De!ails 

ID Section Type Calculations 

MB ID~ _d Section I Pipe a Capa~(dS)~ 
Fadlily iD JiiiB] Lenglh (11) I 1318.00 Slope (MI)~ 
Une iD~ Mannina's n ~ ..2] Velodty (Ips)~ 

Sort l43 Diameter On)~ 

Model Options I No. of Barrels 11"33 
Road ID I MC-RMAR 12J 

RP (yrs) llO ,J~ No. of Manholes 11"33 Road Upstream 

a (ds) r-- r Custom a Depth HGL 
(ds ) 1ft) (ft) 

i Model Road P" 
2 Yr r---r---r---

First Pipe P OuUaJI P" 
5 Yr r---r---r---

DIS Pipe IDI 010105 _d 
10 Yr r---r---r---

Commen~ 
25 Yr r---r---r---Elevations 

I 

:d 
U/S!ftl DIS !nl 50 Yr r---r---r---

Ground I 996.00 J 993.00 100 Yr r---r---r---
~-

Invert I 992.00 I 988.50 
~ 

~!n!o I ReSort I P[lnt.. I Delete I Add I Graph I MB I Up elate I OK I 

(h) Click the Update button to perform hydrau lic analysi s for the 
conveyance facilities. 

Select Option 

Opti on 

!Thi s Re cord O 1-------,J 
Al l 

QK ][ .Qance l 

(i) Select "This Major Basin" from the SELECT OPTION window 
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(j) Click OK to continue 

~Conveyana: F 

bist ~-------· De!ails 

ID -----------, Section Type -------.,rCalculations ------,1 

MBID~ _d 

Model Options ----, 

RP (l'rs) j1ii"" ,J 
-=--'-""' a (ds) r-- I Custom 

Model Road J7 
Flrst Pipe 17 Outfall I 

Section I Pipe :::J Capadty (ds) ]518 
Length (ftl / 1318.00 Slope (ftlft)~ 

Manning's n ~ _d Velodty(fps)~ 
Diameler On)~ 

No. of Barrels !13 
Road 10 I MC-RJ.IAR 

No. of Manholes /----o:8 Road Upstream 
0 Dep!h HGL 

rcts l rnl (ft) 

Elevations------, r-Co_m_m_e_nt! ________ :sJ-=--.. 

lJ.§J!I} DIS !nl 

2Yr r----r-----r-----
5 Yr r----r-----r-----

10 Yr r-----r-----r----
25 Yr r----r-----r-----
50 Yr r----r-----r-----

100 Yr r---r---r---Ground I 996.00 I 993.00 

Invert I 992.00 I 988.50 

~Jnro I Re.§ort I P[lnt.. I Qelete I t,dd I Graph I MB I Update I OK 

(k) Click the OK button to close th e CONVEYANCE FACILITIES window. 

(G) Step 7 - Develop Rational Method Network 

To enter Network dat a do th e following: 

(a) From th e menu bar of the main appl ication window, click Hydrology 

~ Rational Method ~ Network t o open the RATIONAL METHOD 

NETWORK window. 

~~ Flood Control District of Maricopa County - KVLEXAMPLE7 o::J 
Edit Hydrology Hydraulics River Mechanics Maps Tools Admin Submittals Help 

1and Use 

Land \,!se Defau lts 

Major Basins 

Sub 1!asins 

Rational Method ~ .Model 

Network 

flow Summary 

Di_ersions 

Rainfall Intensity 

(b) Click Add to add a record and se lect Sub Basin from the SELECT TYPE 

• window. 
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• (c) Click OK t o close the SELECT TYPE window. 

(d) Cli ck t he butto n " M agnifyi ng Glass" to the right of ID and select Sub 

Basin ID "010205". 

(e) Click OK to close t he SUB BASIN ID window. 

(f) Click Save to save the entered data . 

(g) Click Convey and se lect "010205" from the CoNVEYAN CE ID win dow. 

(h) Click OK to close the CONVEYAN CE ID window. 

(i) Click Hold and select "010205" from the HoLD ID window. 

(j) Cl ick OK t o close t he HoLD ID wi ndow. 

(k) Click Sub Basin and select "010110" from the SuB BASIN ID window. 

(I) Click OK to close the SUB BASIN ID window. 

(m) Click Convey and select "010110" from the CONVEYANCE ID window. 

(n) Click OK to close t he CONVEYANCE ID window. 

(o) Click Receive and select "010205" from the RECEIVE ID window. 

(p) Click OK to close t he RECEIVE ID wi ndow. 

• (q) Click Sub Basin and select "010105" from the SuB BASINID win dow . 

(r) Click OK to close the SUB BASIN ID window. 

(s) Click t he Combine button and change the Combine value from "2" to 

"3" in the Network frame . 

(t) Click Save to save the data . 

(u) Click Convey and se lect "010105" from the CONVEYANCE ID window. 

(v) Click ReSort to resort the data in increments of "10" . 
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l1il• Rational Method Networlc - MB: 01 

Look for . First Pipe 

Sort ... 10 Type Combine 

10 010205 Sub Basin 
20 010205 Convey 

30 010205 Hold 
40 010110 SubBasin 

50 01011 0 Convey 

Network f:l 
MajOr Basin 10 01 [2] 

SortL~90 7, 
Type Convey [2] 

60 010205 Recerve 

70 010105 Sub Basin f-::-'---lr:--:-'..:.,;;--t=;,:;_:;,=cc __ +--:--l--1 
r----lr:...:..::..:--t=-'=~--+--3=---+-----,1 

I 

ID 010105 [2] [] Firsl Pipe I 
80 010105 Combine 

~-+-----+--------4---~---- ­
r--r----+-------+----r--~1 I 

I 

[ subBasi!l J~[ Divert 

[ !!.old J[ Receiye J R~trieve Diversion 

Chec!l Network 

~!nfo Jl[ ReScirtJII P{inL. Jl Qelele II t,dd 1~1 QK 

(w) Click the OK button to close the RATIONAL M ETHOD NETWORK window. 

(H) Step 8 - Run Rational Method Model 

To run the model , do the following st eps: 

(a) From the menu bar of the main application window, click Hydrology 

~ Rational Method ~ Model to open the RUN RATIONAL METHOD 

MODEL window. 

m Flood Control District of f''aricopa County - KVLEXAf',PLE7A- rletwork 

File Edit [ Hydrology 

Bainfall 

band Use 

Land !J.se Defaults 

Major Basins 

Sub !!asins 

Rational [:1ethod ~ 

band Use Impacts 

Model 

r!etwork 

E.low Summary 

(b) Using a 10-Year Return Period, and with the Update Conveyance 

Flows check box checked, run the model by clicking the Run Model 

button . 
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(H.l) Run Model 

If there are no errors running the Draft Model, then do the following: 

(a) Check all return periods 

(b) Check the Update Rational Method check box 

(c) Check the Update Conveyance Flows check box 

(d) Click Save 

(e) Click Run Model. 

Return Period 

~ 2Year 

P' 5 Year 

1710 Year 

~ 25Year 

17 50 Year 

P 100 Year 

Options --------------. 

Multiple Basins r 
Major Basin jr-o-1--- /) 

Design RP J 10 .,J -
Update Rational Method P 

Update Conveyance Flows P 

(f) Click Yes to continue. 

Section 1.0 -Hydrology 

This will run the Rational 1'<1ethod 1'<1odel for the selected f\-1ajor 
~I Basin (s} and Return Period (s) . 

If Update Rational fl-1e thod is checked, all parameters for the 
modei 1Aiill be updated from th e appropriate t3bles. 

If Update Conveyance Flows is checked, the result3nt design 
discharges will be placed in the appropriate Conveyance Facil ities 
records. 

Do you ,,\lant to con tinue? 

Yes No 
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(I) Step 9 - Review Model Results 

To view the mode l resul ts from the Rationa l M ethod ana lysis, do t he 

fo llowing steps: 

(a) From the menu bar of t he main app licat ion window, click Hydrology 

+ Rational Method + Flow Summary to open the RATIONAL 

M ETHOD FlOW SUMMA RY window. 

m Flood Control District of Maricopa County - KVLEXAf't PL£7 A - rletwork 

!,and Use 

land ~se Defaults 

Major Basins 

Sub !;!asins 

Rational Method • 

!,and Use Impacts 

Model 

t!etwork 

Elow Summary 

'Raliolldl Method Flow Summary - MB: 01 l!lliJ 

l,ist Dejails 

Look for II C First Pipe 

Son Type RP Combine ve1 Lenotl'l Tpipe Tpeak . 
20 Convey 10 5.4 1318 4_0 23 
30 Hold 10 23 

40 01011 0 Sub Basin 10 16.58 2.83 46.9 17 
50 01011 0 Convey 10 16.58 46.9 4.4 1348 5.1 22 
60 010205 Receive 10 19.61 52.8 23 
70 010105 Sub Basin 10 19.61 2.69 52.8 19 

80 010105 Combine 10 3 55.80 144.7 22 
90 010105 Convey 10 55.80 144.7 6.8 1323 3.3 25 

~Jnfo ~ort I P[inl.. I Graph I View I MB QK 

(b) To vi ew mode l conveyance results, click Hydraulics + Conveyance 

Facilities to open the CONVEYANCE FACILITI ES window. 
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!tl Flood Control District of Maricopa County- KVLEXAHPLEJA- Network 

!;;_onveyance Faahties 1 

Natural Cross Section IDs 

!':!atural Cross Sections 

(c) Migrate to Facility ID "010205" and click the Details Tab to view the 

resu Its. 

\ClConveyance Faafities - MB: 01 l!l[il 

].is1 

m---------, 

MB ID~ _dj 
Fadlity iD 

Une 1oj200 

SortiJ03 

Model Options -------, 

RP (yrs) j10 ,J 
O(ds) 15"2.8 --:'::r =--'c""'us=to""'m 

Model Road P" 
First Pipe P" Outfall P" 

DIS Pipe 1of010105 _d 

De !ails 

Section Type --------.r Calculations --------,1 

Sec!ion I Pipe :.:J Capacity (ds) J51'8 
Lenotll (ft) l 1318.00 Slope(ll,11)~ 

Manning's n~ .:2] Veloctty(llls) jSA 

Diameter On)~ 

No_ of Barrels 11"3 
Road ID I MC--RI.IAR 

No_ of Manholes~ Road Upstream 
0 Depth HGL 

tdsl m> (ft) 

Elevations ------, rc _om_m_e_nl> ________ d'-
U/S fftl DIS fft l 

2 Yr J282r---l 993.84 

5 Yr J42:0r---l 994_43 

10 Yr J52.8r---l 99678 

25Yr f742r-o:asl1000_8 

50Yr ~~l t oos.6 
t 00 Yr Ji14:7j120f1011.6 Ground I 996.00 I 993.00 

Invert I 992.00 I 988.50 

~!nfo I ReSort I P[inL I Delete I bdd I Graph I MB 

(d) Click OK to close the Conveyance Facilities window. 

(J) Step 10 - Backup Project 

To backup your project, perform the following steps: 

Update OK 

(a) From the menu bar of the main application window, click File + 
Project Management as shown in the following figure and the 

PROJECT MANAGEMENT window opens . 
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m Flood Control District of Maricopa County- EXAr-tPLE7A 

( Rle Edit Hydrology Hydraulics River Mechanics Maps Tools Admin Submittals Help 

~Project 

~ew Project 

!Jpdate Project Defaults 

~oject Paths 

ProJect t1_anagement 

Project Hanaq mea 

Action ----------, 

r [C::9.~Y.::F.>.r.9.i.~i:.ii 
r- Backup Project 

r Import Project 

r Clean Up Orphan Records 

(b) Check Backup Project 

From Project l EXAMPLE7A 

~Info §ackup QK 

(c) Click the "Magnifying Glass" button to the right of From Project t o 

open the S ELECT ID window. 

~<;.· 

Look for 1 

Reference ID Trtle -~ 
BRIDGEPIERFCD 0001 1 River Mechanics Example • Bri<!Qe Pier 

RIPRA.PSIZINGFCD 000 12 River Mechanics Example · Riprap SiZing 

KVLEXF>.MPLES 00017 HEC-1 Tutorial - Clark Unit Hyc!rograph 

KVLEXF>.MPLE6 000 18 HEC-1 Tutorial -S-Graph Unit Hydrograph 

KVLEXF>.MPLE7 00019 Rational Method Tutorial 

KVLEXF>.MPLEB 00020 Street DrainaQe Examples 

KVLEXAMPLE2 00021 Example 2 using Shape fi les and NOM 14 

KVLEXI'J1IPLE9 00023 HEC-1 Tutorial - Custom Stonm Event 

KVLEJW,IPLE3 00024 Example 3 Rational Method tutorial project 

KVLEXF>.M PLE 1 0 00025 HEC-1 Tutorial - Import HEC-1 File 

LF>.UNCHAELERIPRA.P 00027 River Mechanics Example - Launchable RipRap 
KVLEXI'J,,I PLE 11 00029 FCDMC Hydrauli cs Manual Design Example 4.6 

KVLEJW1tPLE1 2 00030 Street Drainage Example 

LF>.TEROSIONEJWoiPLE 00031 Lateral Erosion Example -
KVLEXI'J•,tPLE5A 00034 HEC-1 Tutorial - Clark Unit Hydrograph 

EJWAPLE6A 00035 HEC-1 Tutorial -S-Graph Unit Hydrograph 

I~ . Jilfi"A \!)],. ~"'~~ J 
? 

OK Cancel 
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(d) Select "KVLEXAMPLE7A " and click the OK button to close the SELECT 

ID window. 

(e) Click Save on the PROJECT MANAGEMENT window to save the data. 

(f) Click Backup . 

(g) Select a folder for your backup zi p file (defaults to Backup sub 
directory) 

Select Directory 

1±1 DDtv1SW477 ... 
1±1 DDr'11SW47Bc: 

1±1 DDtv1SW479h 

El DDr•1SW480 

1±1 ' Backup 

Data 

, Help 

1±1 tvlaps 

tvlodels 

1±1 r'llodlruns 

Reports 

Temp 

1±1 FCDTools 

1±1 ST 

FloodExerdse 

1±1 Fortran 

1±1 HEC Data .... 

• 
Make New Folder OK Cancel I 

M 

(h) Click OK 

This conclud es this tutori al . 
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Chapter 1 Introduction 

System Overview 
The Drainage Design Management System for Windows (DDMSW) has been 
written to facilitate data management and computational procedures required for 
drainage analysis . This manual serves as a guide in the use of the program and 
is intended to be used in conjunction with the Agency's Drainage Design 
Manuals. 

The program is written in Microsoft Visual FoxPro and generally includes 
modules for File , Edit , Hydrology, Hydraulics , Tools , Admin , Agency and Help . 
Agency is only available with a password. 

DDMSW is a relational database that can manage multiple projects from one 
single location . The System is a multi-tasking window based application that 
enables the user to open several 'windows' simultaneously. New features 
include pull-down menus, user-friendly screens which the user can arrange on 
the desktop, and windows editing tools to facilitate data entry. DDMSW utilizes a 
relational database that includes tables for data entry and editing . Each table 
appears as a separate '.DBF' file on disk. The tables are related to each other 
based on the key field 'ProjectiD' which is established when starting a new 
project. Model runs are automated from a menu and the data for running the 
models is extracted from the various tables in the database. 

• Basic Database Terminology 
The application stores data (values) in a relational Database. This data is 
organized into tables, fields , and records to make it more meaningful. For 
example , 01 by itself is meaningless . However, in a table called 'Basins ', in a 
field called 'Basinld ', in a record corresponding to 'EXAMPLE1 ', we now 
understand that 01 is a major basin in project EXAMPLE1 . 

A table is a grouping of data . The data is dynamic because it can be modified , 
deleted , added to and used in other relations . The following is an example of a 
table : 

Table: Basins 

ProjectiD 
00002 
00002 

BasiniD 
01 
02 

Description 
Major Basin 01 
Major Basin 02 

Sort 
10 
20 

A table is composed of one or more fields. In the example , the fields are 
ProjectiD , BasiniD, Description , and Sort. Fields are similar to columns in a 
spreadsheet. All fields in a table have the same format (e.g. text of maximum 70 
characters , numeric 12 places with 2 decimals) and they share the same 
characteristics . 
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A table also consists of one or more records. Records are similar to rows in a 
spreadsheet. In the example , "00002 , 01 , Major Basin 01 , 1 0' compose one 
record in the table 'Basins'. The example shows a total of two records and four 
fields . 

In DDMSW, the database is composed of tables that organize and store 
information . A common field in each table , ProjectiD , ties all the table data 
together for each individual project. 

Program Installation 

• DDMSW 
The software used in DDMSW requires: 

DDMSW 
Acrobat Reader 

Compiled application 
PDF file reader 

All required software for DDMSW (including models and other external 
programs) is included except Acrobat Reader, which can be downloaded from 
the Web . 

Generally, the software comes as a self-extracting executable file . The setup 
files should be extracted to a temp directory. Then by running Setup.exe , the 
program can be installed. As it is installing , follow the instructions on the screen . 

The user can choose the program's location , but assuming C:\DDMSW\ST\ the 
following directory structure will be created : 

C:\DDMSW\ST Program files 
C:\DDMSW\ST\Backup Directory for archiving data 
C:\DDMSW\ST\Data Data Files 
C:\DDMSW\ST\Help Help files 
C:\DDMSW\ST\Maps Example map files 
C:\DDMSW\ST\Models Model programs 
C:\DDMSW\ST\ModiRuns Directory for example model runs 
C:\DDMSW \ST\Reports Reports 
C:\DDMSW\ST\Temp Directory for temp files 

The procedure will notify the user when the installation is complete . 

• Adobe Acrobat Reader 
Adobe Acrobat Reader is required to print the user manual and view other files . 
If Adobe Acrobat Reader is not currently installed on your computer, then it will 
be necessary to install the program. The latest version can be downloaded from 
Adobe 's website at www.Adobe .Com. Follow their instructions to download and 
install 'Acrobat Reader'. 
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Starting the Software 
DDMSW is started by running 'STL.EXE'. The program can be accessed from the 
Windows Startup menu or other selected folder or by double-clicking on the icon . 

The Startup directory should be 'C :\OOMSW\ST\Oata' or wherever the data files 
are located . 

When the software is first installed , it is necessary to access: 

1. 'File/Select Project to establish project defaults. 
2. 'File/Project Paths to establish project paths. 
3. 'Tools/Options' to establish system settings and paths. 

The following is a sample of the desktop icon to run the application and the 
properties of the program. These may vary depending on the installation directory 
selected . 

D D MSW Properties (1](RJ 
General ! Shortcut l Compatibility I 

~~--~-------------------

~ DDMSW 

Target type: Application 

Target location: St 

Target: I C:\D DMS\11\St\stl. exe I 

Start in: I C:\DDMSW\St'Pata I 
Shortcut key: I None I 
Run: I Normal window .,;·il 
Comment: I Launch Visual F oxPro I 

Find Target . ] [ Change Icon .. . J [ Advanced... ] 

(I 0 K ] [ Cancel ] [ Apply 
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NOTE 
If the startup icon is lost from the system and needs to be reconstructed do the 
following : 

1. Create a shortcut on the desktop for the file STL.EXE (located in the ST 
directory) 

2. Right click on the icon and open properties . 
3. Change the "Start in" to the data directory (ST\Data) 

Network Installation 
For Users wishing to manage their projects on a network, the following procedure 
should be followed : 

1. 

2. 

3. 

Install the application on all computers that will be running the application . 

Install the application on the network drive (Shown as K: on the figure 
below) .Right click on the icon used to start the software and select properties . 

Modify the Start in property to point to the "Data" subdirectory on the Network 
Drive. For example , assume that the network installation for DDMSW is 
located at "K:\DDMSW\ST" where "K" is a mapped directory to the local 
network, and then modify the "Start in :" field of the DDMSW properties to 
"K:\DDMSW\ST\Data". 

,. ---- - , 

, DDMSW Properties [1]~ ' 
General ! Shortcut I Compatibility ! 

L-~~~---------------. 

~ DDMSW 

Target type: Application 

Target location: St 

Target: I C: \D D M SW\S t\stl. exe 

Start in: 11<)\DDMSW\St\Data 

Run: v 

Shortcut key: I None 

~================: I Normal window 

Comment: I Launch Visual F oxPro 

[ Find Target... I [ Change Icon ... ] [ Advanced ... 

I, OK I [ Cancel ] [ Apply 

-

Drainage Des ign Management System for Windows - Users' Manual 1-4 



• 

• 

• 

When software patches become available , it is ONLY NECESSARY TO UPDATE 
THE NETWORK INSTALLATION. When individual users access the network 
data , a check of the Network's application version , reports , models and help files is 
carried out and any necessary updates to the local machine are carried out 
automatically . 
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Chapter 2 General Features 

Main Menu 

File Edit Hydrology Admin Submittals Window Help 

IDOOO 

The Main Menu is the center of the application . This is the screen that is 
displayed when the user starts the application . It is also the screen the user is 
always returned to after closing a submenu or screen. 

Specific actions can be accessed through the pull-down menus shown on the Main 
Menu bar. This manual will explain the functions available on each menu and will 
describe the individual elements shown on data entry screens. Depending on the 
type of application installed , some of these menu options may not be available . 

Standard Buttons 
There is a toolbar of standard buttons , which is identical on each data entry 
screen . The buttons become available/unavailable depending on the current 
action . 

cD Goes to the first record in the table. 

Moves to the previous record. 

Moves to the next record . 

Goes to the last record in the table . 

Save the changes to the current record . 

Undoes the last command or action. 

Prints a report of the current table to the screen . 

Searches for the first record based on the typed selection criterion . 

X Deletes the current record . Use this with caution! Deleted records cannot be retrieved . 

0 

Use this to add a new record . When this button is clicked , a blank record appears for the 
user to enter values . Select Save to keep the data, or Cancel to discard the addition . 

Closes the current screen and returns the user to the Main Menu or previous screen. 
Pressing [Esc] will also close the screen and return the user to the previous screen. 
However, changes to the current record may not take effect 
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Common Buttons 
The following buttons appear on several forms and basically perform the same 
function : 

Cop:y: 

MB 

[ !J.pdate 

ReQO rl 

I[ Print.. 

[ Q3V8 

[ _Q_a ncel 

J ~lnfo 

Copies the existing record to a new record so that only changes need 
to be edited. 

Shows a screen of all available major basins in the current project. 
Data on open forms will be filtered to the se lected major basin . 

There are two types of update : 
On a default form , it updates default data from agency data . Check 
the options to be updated. On a non-default form , it updates the data 
by performing calculations . The user selects the This Record , This 
Major Basin or All for the entire project to be updated . 

Select Option 

Option A I -

I 
This Major Ba sin 

All 

v, 

[L:.:.:::g8.:::::: :::.JJ [ Q an c e I 

This renumbers the current 'sort' data in tens . 

Prints the corresponding report for this data. 

Saves the record with the current edits . This is only visible in "Edit" 
mode. 
Discards all current edits. This is only visible in "Edit" mode. 

Shows instructions for the currently opened form . 

Data Screens 
Screens display multiple records on a grid and details of the current record . Only 
data for the current record can be edited . Use the vertical scroll bar to move 
through records on the grid and highlight a record to edit. 

The user can move and resize screens according to preference . Changes made 
to window position are retained in the application . 
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Detailed information is available on the Info Button on each form . 

Edit Menu 
The Edit menu is available to the user during data entry or editing . The menu 
comprises the following functions . Some or al l may be available depend ing on the 
action currently being executed . 

Undo 

Redo 
Cut 

Copy 
Paste 
Clear 
Select All 
Find 

Replace 

Window 

Undoes the last command or action. 

Repeats the last command or action. 
Removes the selection and places it onto the Clipboard . 

Copies the selection onto the Clipboard . 
Pastes the contents of the Clipboard. 

Removes the selection and does not place it onto the Clipboard. 
Selects all text or items in the current window. 
Not available 

Not avai lable 

This menu item is available when a screen is opened . 

Arrange All Arranges the open screens tiled on the desktop. 

Cascade 

Close All 

Arranges the open screens in a cascading from left to rig ht on the desktop. 

Closes all open screens . 

1 Rainfall Data Lists all open screens with a checkmark next to the current one. 

~ .f Soils· MB: 01 

Printing 
Select the repo rt to be printed, and choose the output location (Screen or Printer) , 
and click Prinl.. 

FCDMC 
DrainaQe DesiQn ManaQement Svstem 

SOILS 
Pa ge 1 Project Reference : E XAMPL E1 

Area 10 Soi iiD Area Area XKSAT Rock Effe ctive 
(sq mi) ('I.) Percent Rock ('~) 

('I, ) 

1A 646 12 1.720 25.70 0.01 100 

646 19 0.460 6.70 0.19 100 
64612 0.270 4.00 0.01 100 

64672 0.890 13.30 0.09 30.00 100 

64622 0.670 10 .00 0.04 100 
64677 0.220 3.30 0.05 100 

64622 1.120 16.80 0.04 100 

64624 1.340 20. 10 0.02 100 

18 646 12 1.380 24.20 0.01 100 
R4/i10 1 ?1n ? 1 ~n _0_1.9_ 1nn 
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Keep in mind that when a report outputs to the screen , the user is able to select to 
print or export it by using the Reports toolbar at the top of the report . By clicking 
~ , the user can choose to print all or selected pages of the report . Click the 
Export Icon ~ I to select a format and destination for the export file . This enables 
the user to exchange project data with other applications . Always close the 
current report view when you are finished , otherwise the report generator will 
remain open . 

Graphs Toolbar 

When graphs are opened the following tools are commonly available on the graph 
screen : 

Copies the graph to the clipboard as a bitmap, metafile , text or OLE 
object. 

Data Editor. This displays the data values at the bottom of the screen. 
These values can be edited , and the graph dynamically reflects these 
changes . 

1 2 3 4 5 6 7 8 

- 1 510 1510 1585 1596 1600 1612 1662 2262 

99.70 94.10 93.60 92.20 92.20 93.60 94 .90 99.70 

Zoom tool. Click this icon and draw an area of the graph to be 
magnified . 

Prints the graph . 

Please note that the data for the graphs has been rounded to facilitate the 
graph ing function . Therefore the data is not as precise as the data in the 
application . 

Reindex Data 

' • Caution : Reindexing and packing tables take a few minutes to complete . 
Interrupting the process once it has begun will result in data 
corruption . 

This function can only be used when there are no other users accessing the 
application . The option is used for two purposes. In the event of a corrupt index, 
the administrator needs to reindex tables and rebuild the table indexes . 
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The option also packs all tables in the database . When a record is deleted , it is 
not physically erased from disk until the database is packed . Packing permanently 
removes deleted records and restores disk space occupied by those deleted 
records . The database should be packed occasionally to restore disk space. 

Agency Password 
Access to the Agency menu is restricted . Enter the password to access the 
Agency menu . 

Change Agency Password 
This is only visible if an appropriate Agency password has been entered. This 
enables the user to change the password . A window appears confirming the new 
password . If this is correct, click OK to confirm the change . 
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