CDOT Workflow

CDOT Workflow - Creating a Rainfall Data File

This document describes the procedures for creating an IDF rainfall data file that is used by
InRoads Storm & Sanitary. Creating the data for the IDF file requires the use of two Excel
spreadsheets; the UD_Rain_v1.01.xlsm and the InRoads Rainfall Data.xIsx. The
_Rain_v1.01.xIlsm spreadsheet computes the actual data and the InRoads Rainfall Data.xIsx
formats the data into a form usable by Storm & Sanitary.

Creating Rainfall Data

The spread sheet UD_Rain_v1.01.xIlsm to compute the rainfall data. This spreadsheet is
provided by the Urban Drainage and Flood Control District. Precipitation frequency maps are
also used to fill out the spreadsheet.

1. Open the UD_Rain_v1.01.xIsm, the InRoads Rainfall Data.xIsx, and the
##H##HYDR_Rainfall_Data.idf files.

Note: Open the #####HYDR_Rainfall_Data.idf using Notepad. Using Word will
add formatting to the file that InRoads Storm & Sanitary cannot read.

2. Inthe UD_Rain_v1.01.xIsm spreadsheet, <D> the Options button.
3. Inthe Microsoft Office Security Options dialog box, toggle on Enable this content
and <D> OK. This allows data to be entered into the spreadsheet.
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A B s D E E More information

File Path:  C:\...Roads Storm and Sanitary Lab Data‘Rainfall Data\UD-Rain_v1.01.xlsm
1 Depth-Duration-Frequency and
Tables for Colorado Hydrc _) Help protect me from unknown content {recommended)

2 @ Enable this content

3 | Blue cells are inputs.

5 Project:

6

7 ‘where is the Watershed Locatec

8

9 {7 Lacated within UDFCD Baundary Ele

1 3 {® Located outside of UDFCD Boundary

12 Open the Trust Center I 2.5 I l Cancel

4. <D> on the DDF & IDF Tables worksheet.

Colorado Department of Transportation Page 1
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5. Setthe Where is the Watershed Located toggle.
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Depth-Duration-Frequency and Intensity-Duration-Frequency
Tables for Colorado Hydrologic Zones 1 through 4

Blue cells are inputs.

Project:

Help filling out this
worksheet

- ‘where iz the Watershed Locatec

" Located within UDFCD Baundary

{® Located outside of UDFCO Boundary

Hydrologic Zone (1, 2, 3, ord) = 3 (see map)
Elevation at Center of Watershed =| 5,300 |ft
Watershed Area (Optional) = MIA =q. mi.

Clear Worksheet

{Optional) Select a location within the UDFCD boundary: |

(=

Note: The UDFCD Boundary covers the Denver metro area from Boulder to Castle
Rock and from Golden to the Front Range Airport. If the project in question is
in this region, set the Where is the Watershed Located toggle to Located
within the UDFCD Boundary. Use the map displayed in the spreadsheet to
determine if the project is within the boundary.
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CDOT Workflow

Projects Outside the UDFCD Boundary

6. If your project is outside the Denver Metro area, key in the Hydrologic Zone as

indicated on the map at the right.
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2

Depth-Duraticn-Frequency and Intensity-Duration-Frequency

Depth-Duration-Frequency and Intensity-Duration-Frequency
Tables for Colorade Hydrologic Zones 1 through 4

Tables for Colorade Hydrologic Zones 1 through 4
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3 [Blue cells are inputs.

5 Project:

Help filling out this
worksheet

Where is the Watershed Locatec

 Located within UDFCO Eoundary

Hydrologic Zone (1, 2, 3, or 4) see map)
Elevation at Center of Watershed =
Watershed Area (Optonal) [ lsq mi

Clear Worksheet

@ Locsted autside of UDFCD Bounds

(Optional) Select a location within the UDFCD boundd

=

1. Rainfall Depth-Duration-Frequency Table
If within the UDFCD Boundary, Enter the 1-hour and 6-hour rainfall depths from the USDCM Volume 1.

Otherwiss, Enter the 6-hour and 24-hour rainfall depths from the NOAA Atlas 2 Volume Il !
Return Rainfall Depth in Inches at Time Duration ‘
Period | 5-min | 10-min | 15-min | 30-min | 1-hr | 2t | Shr | &hr | 24hr :

2.yr 016 | 025 | 031 0.36 0.55 064 | 071 050 1.20 I
Syr 022 | 035 0.44 0.50 077 | 088 | 087 | 120 160 -

10yr | 026 | 041 0.52 0.60 0.91 1.01 1.09 | 130 1.80 T -
25yr | 031 049 | 062 0.72 100 | 122 [ 133 | 160 | 210 -

7. Open the Internet Explorer and navigate to the
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co website. This
site has an interactive map that provides data from collection stations across
Colorado.

Move the cursor on to the red “+". <D> and hold then drag the “+” to the approximate
location of the project.
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CDOT Workflow

9. Use the scale slider to zoom into the area. This zoom centers on the location of the
“+”'

10. Adjust the location of the “+” as needed.
11. Once the “+" is positioned, enter the elevation information from the map into the
UD_Rain_v1.01.xIsm spreadsheet.
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Depth-Duration-Frequency and |

Intensity-Duration-Frequency | ) Selnct location
Tables for Colorado Hydrelogic Zones 1 through 4 [Fmicwe c1o3 halir o double che)
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workaest ‘ | [ show stabors on mag)

i

i . Rainfall Depth-Duration-F requency Tatile

1 P s the Wt Lo
1 123, 00 4] Al vt man)
Eievation at Center of Watershed 5562 |
L & o s O ik Wisterahed Area {Cotonal) A

& {Opmisaal] Satact s location within the EXHED Bound) =

© LDCATION INFORMATION:
Hame: UAYBELL. Colorada, LiS*
| vatitude: 40 5470

Eevation: 5384 1"

* source: Googis aps
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12. From the website, transcribe the precipitation frequency data to the

UD_Rain_v1.01.xIsm spreadsheet. Use the 6-hr and 24-hr rows for the 2, 5,10, 25,
50, and 100 columns.

Dapth-Duration-Frequency and Intensity-Duration-Frequency ‘

Tables for Colorade Hydrologic Zones 1 through 4

PDS-based with 80% intervals (in inches)'

Durat Average recurmence interval (years)
1 Fl 5 10
[0 (X1

Hedp fillng cut this
" weaksheet
5 Project

100 200 500 1000
0504 [} i
B34-6738) | (B350 | (Bats-1om | (b

arm 0887
AN-108 | @S-

0900 1.05
BEM-131) | @ree-Lem

Another option for getting data from the website is from the data reporting station.

13. From the website, toggle on b) Click on station icon. This displays the stations as
green squares on the map.

14. <D> on the square closest to the project location.
15. Fill out the UD_Rain_v1.01.xIsm spreadsheet as described in steps 11 and 12 above.

Projects Inside the UDFCD Boundary

If the project is within the UDFCD Boundary, the NOAA website is not needed. All the
information is contained within the UD_Rain_v1.01.xIsm spreadsheet.

16. In the UD_Rain_v1.01.xIsm spreadsheet, use the (Optional) Select a location within
the UDFCD boundary drop down menu to select the reporting station nearest the
project. This fills out the tables below.
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Creating the Rainfall Intensity — Duration — Frequency File (*.IDF File)

With data entered into the UD_Rain_v1.01.xIsm spreadsheet, the InRoads Rainfall Data.xIsx file is
automatically filled in. This data is used to create the project IDF (Intensity-Duration-Frequency)
file used by the storm drain part of InRoads Storm & Sanitary.

1. Inthe InRoads Rainfall Data.xlIsx file, highlight the shaded area.
2. <R> within the highlighted area and select Copy from the menu.

| H17 - £
A E 5 [x] E F G H 1 J K L [T} [ o F [r]
1 Rainfall Intensity Data
2 Time _F!eturyw| 1. Highlight and copy the shaded area of this worksheet.
3 L Duration il i oil 2. Open the Sample.df file in Motepad
4 [i 2] 4eg]  BE EL L 3. Paste copied data over the existing data.
5 B 3.32] 465 5.53] 7.84) 4. Save the file uzing a project specific name
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3. Inthe #####HYDR_Rainfall_Data.idf file, highlight the data as shown in the illustration
below.

Y lainfa

File Edit Format View Help
INTENSITY-DURATION-FREQUENCY Table - Imperial units -

Note: The first data line contains the number of frequencies
(returnngeriods). The next data line contains return periods.
The rainfall intensity is exqressed in inches per hour (in/hr).
comments must have a semi-colon (;) at the beginning of the Tine.
Blank lines are permissable.

used for Eroject rainfall data computed from the UD-Rain_vl.01l.x1sm spreadsheet.

rReplace this line with the project code and description
DURATION Years
(min)

[SERVENRRTNRAE Sy W, IV, )

REFERTENRENTE)

w

2
2.4
2
2
2
2
2
Ze
1.
1.
1.8
1.8
1.7
1.
1.
1.
1.6
1.
1.
1.
1.4
1.4
1.4
1.4
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
0.
0.
0.
0.

T b e b e e e b b B T PR R T P R R TR PR R T P R R P L L L U L L

Fd P Bd B Fd B P B P B P Bd B Fod B P o P o P P i ) i L L L L L L L L L e s e e o o o o B L i o G =
Fd P Fd B Fod B P B P B i P i L L i L L L L L L L L L L L e e e s e e e e e e i 2]

T e b e b b R T PR R TR PR R TR P R R T P R P T P P P L L L W

P L L L

4. <R> and select Paste from the right click menu. This replaces the data with that
copied from the InRoads Rainfall Data.xlIsx file.

5. Select File > Save from the Notepad menu bar to save the changes made to the
##H##HYDR_Rainfall_Data.idf file.
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Using The Project IDF File In InRoads

The completed #####HYDR_Rainfall_Data.idf file is added to the InRoads Project Defaults so
that it can be accessed by Storm & Sanitary.

1. From the InRoads menu bar, select File > Project Defaults. This displays the
Project Defaults dialog box.

-

F! Bentley InRoads V&i (SELECTseries 2) IEREERIE
Suface Geometry Drainage Evaluation Modeler Sie Modeler Drafting Quartities  Tools  Help
1 New... Crl+N |
@ Open... G40 | File Name By Wh
Save
q} Save As cferres

y | Wa-co-fslidpt..  lemen

@ Project Defaults...

@ Text Import Wizard. .. 3
F Import e
L Export +

2. Indisplays the Project Defaults dialog box, <D> in the Rainfall Data (*.idf)
field.
3. <D> the Browse button.

B Set Project Defaults

H

Configuration Name: 12345 bd I

g
-

Default Preferences Close

Preferences ("xin): pw:'\“hgpwz01 dot state.co us:PwiseProduction . DocumentstCorfig
Tumouts (" bx):

ol &g
HIHEI

Drainage Structures ("dat):  pw:\\hgpwz01.dot state.co us:PwiseProduction’Documents'Confic
Rainfall Data (*idf): I I

I Browse...

Bridge Sections (" bd):
) Import....
Drafting Notes (*.dft): pw:'\“hgpwz01 dot state.co us:PwiseProduction . DocumentstCorfig

HI

Pay ltems {*mdb):

==
@
=]

Site Modeler Options (" spf):

Default Directory Paths

‘hgpwz01.dot state .co us:PwiseProduction Documents' Training \InRoads"\Students
Project Default Directory:

Report Directory:
Projects (*.rwk): pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students

Surfaces (*.dtm): pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students
Geometry Projects (*.alg): pw

‘hgpwz01.dot state .co us:PwiseProduction Documents' Training \InRoads \Students
Template Libraries (.itl): pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students
Roadway Design (".ird): pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students
Survey Data (*fwd):

Drainage (" .sdb):

Style Sheet (" xsl): pw:\“hgpwz01.dot state.co us:PwiseProduction . Documents \Corfiguration \CDOT_Prod_
Quantity Manager (*.mdb):

Site Modeler Projects (*.gsf):

Default Grid Factor Export Prefemed Preference

Grid Factor:  1.0000 [ Active Only Name: cooT
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4. Navigate to the location of the #####HYDR_Rainfall_Data.idf file.

5. Highlight the #####HYDR_Rainfall_Data.idf file and <D> the Open button. This
adds the file to the Project Defaults dialog box and dismisses the Open window.

6. Inthe Project Defaults dialog box, <D> the Apply button then <D> Close. This

loads the data from the file and dismisses the Project Defaults dialog box.

E Set Project Defaults

Configuration Name:

Default Preferences

Preferences ("xin):
Tumouts (" bx):

Drainage Structures (*.dat):
Rainfall Data (*idf):

Bridge Sections (" bd):
Drafting Motes (*.dft):

Pay ltems {*mdb):

Site Modeler Options (" spf):

Default Directory Paths

Project Default Directory:
Report Directory:

Projects (*.rwk):

Surfaces (*.dtm):
Geometry Projects (*.alg):
Template Libraries (~itl):
Roadway Design (~ird):
Survey Data (*fwd):
Drainage (" .sdb):

Style Sheet ("xsl):
Quantity Manager (" mdb):
Site Modeler Projects (*.gsf):

Default Grid Factor
Grid Factor: 1 o000

3
L
g

fy

pwechy

pwechy

pw:

pw:

“Whgpwz (1. dot state co us:PwiseProduction®\Documents' Trainir

“Whgpwz (1. dot state co us:PwiseProduction®\DocumentsCorfig

Close

1iF

=
i
=

BRI

‘hgpwz01.dot state.co .us: PwiseProduction DocumentstCorfig

‘hgpwz01.dot state.co .us: PwiseProduction DocumentstCorfig Delete

Import....

Help

v:\shgpwz01.dot state co us:PwiseProduction\Documents' TrainingInRoads'Students

pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students

pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students
pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students
pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students

pw:\“hgpwz01 dot state co us:PwiseProduction . Documents' TrainingInRoads"Students

pw:'\hgpwz(1.dot state.co us:PwiseProduction' Documents\Configuration\CDOT_Prod_

Export Prefemed Preference
[ Active Only Name: |cpoT - | COOT
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