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Disclaimer

The U.S. EPA, through its Office of Research and Development, funded and
collaborated in the research described in this presentation. It has been subjected
to the agency's administrative review and has been approved for external
publication. Opinions expressed in this presentation are those of the author and
do not necessarily reflect the views of the agency; therefore, no official
endorsement should be inferred.

Any mention of trade names, manufacturers, or products does not imply an
endorsement by EPA. EPA and its employees do not endorse commercial
products, services, or enterprises.
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<7EPA Talk Outline — kudos to Lew Rossman

Introduction
Tools, Strategies and Lessons Leamed
n A G Nt i EPA’s Stormwater Management Model
Technical Assistance Projects (SW M M )

SWMM 5.1.013

SWMM 5.1.014

SWMM 5.1.015

SWMM 5.1.016 - beta version
Summary
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“EPA . Whatis SWMM?

https://www.epa.gov/water-research/storm-water-management-model-swmm
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- SWMM is a public domain, distributed,
dynamic hydrologic - hydraulic -
water quality model used for
simulation of runoff quantity and
quality from primarily urban areas.
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https://www.epa.gov/water-research/storm-water-management-model-swmm

<7EPA \ EPA Stormwater Management Model

https://www.epa.gov/water-research/storm-water-management-model-swmm
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https://www.epa.gov/water-research/storm-water-management-model-swmm

o R Why EPA needs SWMM (CSO, MS4, TMDL, NPDES
< EPA Y ( )

Design and sizing of drainage system.

' Control of combined and sanitary sewer
overflows.

Modeling Inflow & Infiltration in sanitary sewer
¢ systems.

Generating non-point source pollutant loadings
for waste load allocation studies.

Evaluating green infrastructure.
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<ZEPA SWMM - Many stakeholders

ESAF GIS Partner Sodutions and Servic
Environmental and

Natural Resources
Downloaded >30,000 annually

Regulators
Communities,
Utilities,

Expand your knowledge of SWMM Private 'II'IdI.IEtF‘}",

with the people who know it best: its Consultants,
users, developers and innovators. : A::ademia
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R Jay Garland, Nichole Brinkman, Greater Cincinnati Water Works

vEPA X Using SWMM to calculate COVID detection

Estimated kinetic parameters of SAR-CoV-2 attenuation in wastewater at 1= g
ambient temperature < i
L \ » s
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https://www.epa.gov/healthresearch/research-covid-19-environment
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Olga E. Hart, Rolf U. Halden, 2020 Computational analysis of SARS-CoV-2/COVID-19 surveillance by wastewater-based epidemiology locally and
globally: Feasibility, economy, opportunities and challenges, Science of The Total Environment, Volume 730, 2020
https://doi.org/10.1016/j.scitotenv.2020.138875 9
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Abstract: With the economic and practical limits of medical screening for SARS-CoV-2/COVID-19 coming sharply into focus worldwide, scientists are turning now to wastewater-based epidemiology (WBE) as a potential tool for assessing and managing the pandemic. We employed computational analysis and modeling to examine the feasibility, economy, opportunities and challenges of enumerating active coronavirus infections locally and globally using WBE. Depending on local conditions, detection in community wastewater of one symptomatic/asymptomatic infected case per 100 to 2,000,000 non-infected people is theoretically feasible, with some practical successes now being reported from around the world. Computer simulations for past, present and emerging epidemic hotspots (e.g., Wuhan, Milan, Madrid, New York City, Teheran, Seattle, Detroit and New Orleans) identified temperature, average in-sewer travel time and per-capita water use as key variables. WBE surveillance of populations is shown to be orders of magnitude cheaper and faster than clinical screening, yet cannot fully replace it. Cost savings worldwide for one-time national surveillance campaigns are estimated to be in the million to billion US dollar range (US$), depending on a nation's population size and number of testing rounds conducted. For resource poor regions and nations, WBE may represent the only viable means of effective surveillance. Important limitations of WBE rest with its inability to identify individuals and to pinpoint their specific locations. Not compensating for temperature effects renders WBE data vulnerable to severe under-/over-estimation of infected cases. Effective surveillance may be envisioned as a two-step process in which WBE serves to identify and enumerate infected cases, where after clinical testing then serves to identify infected individuals in WBE-revealed hotspots. Data provided here demonstrate this approach to save money, be broadly applicable worldwide, and potentially aid in precision management of the pandemic, thereby helping to accelerate the global economic recovery that billions of people rely upon for their livelihoods.
Keywords: Wastewater-based epidemiology; Modeling; Global health; Coronavirus

https://doi.org/10.1016/j.scitotenv.2020.138875
https://www.epa.gov/water-research/water-research-webinar-series
https://www.epa.gov/healthresearch/research-covid-19-environment
mailto:Brinkman.Nichole@epa.gov

<vEPA R . Community Development

https://github.com/USEPA/Stormwater-Management-Model

SWMM 5.1.015 July 2020

& c & https://github.com/USEPA/Stormwater-Management-Maodel brg (e N Y e
F USEPA / Stormwater-Management-Model @wWatch ~ 32 Yy str 74 YFork 100
<> Code (@ Issues 23 17 Pull requests ® Actions [ Projects 07 wiki © Ssecurity |~ Insights
. . L
:_f develop ~ 1_7 § premrbes N8 4nnn —a e A e Ahant

(i) michaeltryby Merge; % OpenWaterAnalytics / Stormwater-Management-Model

o o & Unwatch 35 r 53 Fork
ks from USEPA St omas e Ao https://github.com/OpenWaterAnalytics/Stormwater-Management-Modef

B .github/workflows
<> Code (D) Issues 46 il Pull requests 4 (¥) Actions [T Projects 4 0 wiki ) Security |~ Insights
[ bindings
B extern
¥ develop ~ ¥ 15 branches ) 17 tags Go to file Add file = + Code - About
src .
. Open Water Analytics Stormwater
BB tests This branch is 1000 commits ahead, 171 commits behind USEPA:develop. 1Y) Pull request  [%) Compare Management Model repository
D .gitig nore toolkit madeling hydrology
D lil michaeltryby Merge pull request #317 from COpenWaterAnalytics/master .. + B84f2994 28daysago ¥U)1,053 commits hydraulics stormwater swmm3
Build.md
[y CMakelists.txt B github/workflows Update build-testym| last month 0 Readme
3 READMEmd ci-tools @ a3d6d55 Updating ci-tools last month &8 View license
am
B docs Work in progress last month
[ ReleaseNotes.txt
[0 extern Refactoring build system 7 months age Releases 17
[0 src swmm-output relling back void * pointer to handle 2 months ago O OWA SWMM v5.1.13
T days ago
By tests Updating header notes 29 days ago
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<vEPA EPA_updates.txt 2018-2021

Preissmann Slot

Individual Subcatchment Infiltration
Dual Drainage

Storage Unit Shapes

Variable Speed Pumps

New Control Rule Features

GIS Import - World Coordinates
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> EPA Preissmann Slot

Wsor = gA/c? 23
Wsiot/ Winax = 0.5423 exp (—(Y/qu”) ' )

Preissmann Slot Concept

getSlotWidth

/1 New function added to release 5.1.013. //// //(5.1.013)

double getSlotWidth(TXsect* xsect, double y)
{

(Surcharged Flow) double yNorm =y / xsect-=yFull;

// — return 0.0 if slot surcharge method not used
if (SurchargeMethod != SLOT | | xsect_isOpen(xsect-=type) | |

Free-surface-f yNorm = CrownCutoff) return 0.0;

R /i — for depth = 1.78 * pipe depth, slot width = 1% of max. width

. if (yNorm = 1.78) return 0.01 * xsect->wMax;
(Open-channel Flow)
If - otherwise use the Sjoberg formula
return xsect-=wMax * 0.5423 * exp(-pow(yNorm, 2.4));
}

Original reference (Cunge and Wegner, 1964
modified version of a formula proposed by Sjoberg (1982))

Photo credit

https://www.google.com/search?rlz=1C1SQJL enUS938US938&source=univ&tbm=isch&qg=images+for+the+preissman+slot
&sa=X&ved=2ahUKEwij5bHizKbvAhVrGVkFHYUWDOsQ7AI6BAgFEBA&biw=2000&bih=986#imgrc=N 6wsL9eigeztM 12
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- EPA Mix of Infiltration Methods

B SWMM 5.1 - pipe2020408.inp —
File Edit View Progject Report Tools Window Help
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<vEPA HEC-22 Inlet Analysis

—

Inlets convey runoff from street pavements
into below ground storm sewers.

Inlet type, sizing and spacing chosen to meet
limits on spread & depth of water on
pavement.

FHWA “Urban Drainage Design Manual”
(HEC-22) is the de facto standard for inlet
analysis.
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<vEPA Factors Affecting Inlet Flow Capture

On-Grade Grates:
. Approach flow rate, velocity & spread
. Street cross slope & curb depression
. Grate width & length

On-Grade Curb Openings:
. Approach flow rate
. Street slope, cross slope, roughness & curb depression
. Opening length

On-Sag Inlets:
. Depth of water at curb
. Grate width, length & area of openings
. Curb opening length & height




<7EPA Modeling a Dual Drainage System

Methods for Modeling

Dual Drainage Systems

Sewer System

Flow divider nodes

: Street Channel L1 SewerPipe T Street Inlet Shared nOdeS With Offset
O Street lunction ﬁ Sewer Manhole C::) street Ponding
EREE ok Orifice or outlet links

Lateral Flow Adjustment

Original Source: FHWA “Urban Drainage Design Manual” (HEC-22)



3’EPA Inlet Analysis Using Lateral Flow Adjustment

—

Approach Fioy
At each flow routing time step: i

Storm Drain Inlet

Bypass Flow
Overflow

e Compute each inlet’s flow capture (Qc) using

HEC-22 methods Inflow

e Add Qc to sewer node’s lateral inflow

. . , Upwelling
e Subtract Qc from lateral inflow to inlet’s

UPSIream PEPE Fl
street node —— Downstream Pipg Froe
o

e Add any sewer node overflow to

street node’s lateral inflow

° Apply usual flow routing procedure Original Source: FHWA “Urban Drainage Design Manual” (HEC-22) !7



\“"}EPA Step | - Layout the street and sewer networks

£:1 SWMM 5.1 - Example7-Inlets.inp

File Edit View Project Repert Tools Window Help

DEEHS 2a @ g Bnwrml 2 ol M rRoaad&PBOVOH~CEMR T |
Project Map -+ Study Area Map ==

- Title/MNotes
- Options
i Climatology

-Hydrology
. - Hydraulics
- Quality

: - Curves
- Time Series

- Time Patterns
Map Labels ¥

- & & &+ & ; .
Title/Motes 2 B
Example 7 from SWMM 3

Applications Manual
with Combe Inlets, ,

Luto-Length: Off = | Offsets: Depth  + | Flow Unitss CFS | o'} | Zoom Lewvel: 100% X¥:-312.109, 180.100 ft



Step 2 - Create a collection of Street cross-sections

<vEPA

Street Section Editor

£:1 SWMM 5.1 - Bcample7-Inlets.inp

File Edit View Project Repert Tools Window Help c g . N HalfS
NS HE M@ F By o[ Rrgoad oo ostoniame Aotreet
Progect |Map .. Study Area Map
- Title/Notes Thack Tcrown
- Options ‘£ i -
- Climatology
» - Hydrology shaﬂk
~ - Hydraulics Ty
>. -Modes L q_____—l—\-__
> - Links
i Streets £
;----Inlets a |
g----Transects - E
i Controls p
» - Quality _i:.
5 - Curves a |
- Time Series WLE, R
- Time Patterns
- Map Labels
P Reguired Optional
Road Width (Tcrown) 20 ft Gutter Depression (a) 0 ft
Full5treet
Curb Height (Heurb) 0.5 ft Gutter Width (W) 0 ft
Cross Slope (5x) 4 oL Backing Width (Thack) (20 ft
Foad Roughness 0.016 Backing Slope (Sback) |4 %
(®) One Sided () Two Sided Backing Roughness 0.016
Ok Cancel Help
Auto-Length: Off = | Offsets: Depth | Flow Units: CF5 = ‘ -'_'-? Zoom Level: 100% ‘ KY: 7o



<vEPA

File Edit View Project Repert Tools Window Help

Step 3 - Assigh Street cross-sections to street conduits

D EHE MA@ F EamEE

el Ko AQR&FREOVORH~COMBT |

Project Map

o« Study Area Map

- Title/Motes

- Options

- Climatology

» - Hydrology

v Hydraulics

>. -Modes

- Links
Conduits

.. Outlets
.. Streets
. Inlets
- Transects

... Controls
D i TP b O

~

Street3

F = & o o 8
Conduits

Streetl
Street2
Streetd
Street3
3

4

5

Ch

7

ca

o]
c10
n
C_Au3
P1

P2

]

M S

Cross-Section Editor

Rectangular Trapezoidal Triangular

Irregular Circular Force Main

Open street cross section, either one or two sided

Street Section Mame
Full5treet |

Dimensions are feet unless otherwise stated.

OK Cancel Help

AL

Auto-Length: Off = | Offsets:

Depth v‘ Flow Units: CFS v‘ -'_'-'—E

Zoom Level: 252% XY: 789.660, 932.095 ft
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- EPA Step 4 - Create a collection of Inlet designs

£:1 SWMM 5.1 - Bcample7-Inlets.inp

File Edit View Project Repert Tools Window Help

D EHE MA@ F EamEE

Project Map

Smel koA E&|PBEOVOR - FOMET

o« Study Area Map

.. Title/Notes Inlet Structure Editor
- Options

- Climatology

> Hydrology Inlet Mame: Combolnlet Grate Curb DpEning
w - Hydraulics I

>. -Modes

> - Links

i Streets

: Inlet Type: COMBIMNATION e
*lnlets g

i Transects \

i... Controls

: - Length 2 ft
» - Quality

Type P_BAR-50 v

» - Curves
- Time Series

- Time Patterns [ ]
- Map Labels i

Width 2 ft

F =& o o 8
Inlets

Combolnlet

oK Cancel Help
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o AN
EPA X Supported Inlet Types

Curb & Gutter Inlets Drop Inlets
__——-""“]- -

/=

Drop Grate Inlet

Drop Curb Inlet

Curb-Opening Inlat

- DK Custom Inlet

Combination Inlet

Captured Flow

Slotted Drain Inlet

Flow {On-Grade) or Depth (On-5ag)

Original Source: FHWA “Urban Drainage Design Manual” (HEC-22) 2



£:1 SWMM 5.1 - Bcample7-Inlets.inp

File Edit WView Project Repert Tools

Window Help

D EHE MA@ F EamEE

Project Map

- Title/Motes
- Options

- Climatology
» - Hydrology
v Hydraulics

>. -Modes
w - Links

.. Outlets
.. Streets
. Inlets
- Transects

... Controls
D i TP b O

~

F = & o o 8
Conduits

Streetl
Street2
Streetd
Street3
3

4

5

Ch

7

ca

o]
c10
n
C_Au3
P1

P2

W

o« Study Area Map

Street3

ALXD

e

Property

Value

Inlet Structure
Capture Node
Mumber of Inlets
Percent Clogged
Flow Restriction
Depression Height
Depression Width

Inlet Placernent

Combaolnlet

12a
1

0
0
0
0

AUTOMATIC

Auto-Length: Off = | Offsets: Depth  + | Flow Units: CFS | —F | Zoom Level: 384%

AY: 1177440 825.956 ft

Mame of inlet structure to use.
Select blank entry to remove inlet.

OK

Cancel Help
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Step 6 - Run an analysis and view the Street Flow Summary Report

<vEPA

£:1 SWMM 5.1 - Example7-Inlets.inp

File Edit View Project Repert Tools Window Help
DEEHS 2a @ g Bnwrml 2 ol M rRoaad&PBOVOH~CEMR T |
Project | Map - Study Area Map oo e |

Title/Motes r -

i Options | ” |

CIFi]:natoIogy Summw Results — (=] &]

> -Hydrology

: 'g:fdlr_i;“cs Topic: | Street Flow ~ | Click a column header to sort the column.

: -Curves

... Time Series

- Time Patterns Peak Maximum Maximum Peak Flow Average Bypass Backflow

-+ Map Labels Flow Spread Depth Inlet Capture Capture Frequency Frequency

Street Conduit CFS ft ft Structure % % % %
Street 37.33 19.99 0.65 Combolnlet 17.06 67.86 8877 0.00
Street2 25.79 23.32 0.72

- = A & o 8 Street3 59.91 28.22 0.83 Combolnlet 14.85 62.93 90.10 0.00
Example oSS Streetd 49.36 28.11 0.82  Combolnlet 4.94 64.30 86.82 0.00
i oo s Street5 45.02 30.73 093 Combolnlet 70.65 92.04 22.96 0.00

i
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LQ
< FEPA . Reduced Capture Due to Full Manhole

Fraction Sewer Node Full|

£:1 SWMM 5.1 - Bcample7-Inlets.inp Actual Capturve === Nominal Capture

File Edit View Project Repert Tools Window Help 16 5 4 FI c 1.2
~ ! < — ) treet ow Capture
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X T
Project P 4 Study Area Map &8 12 ; 1
Themes = 1 “ 0.8 =
- TatT o L o,
Subcatchments ¥4 Graph - System Precipitation EIE o 10 —y I.E
& 100 3 I [ c
|None Vl E. B i 1 0.6 O
£ 50 I ]
Modes E S 5 1 ‘l.. l E
|Head V| g &0 z [ ‘\ | 0.4 &
: 3 0 g4 i
Links -3 4.0 [ \\.-___ b 0.2
|F|ow V| E - ’ [/ T ﬁg |
e T
Time Period ~% 05 1 15 2 . .
Date Elapsed Time (hours) 0 0.5 1 1.5 2 25 3
|01/01/2007 v| Time (hrs)
[< >
Time of Day 4970.0 | I
| Street Node Auxb |
[00:55:00 V] 4969.5 /AN
. (]
[« > z _/-"/I \E"——— }k
~— 4969.0 T ¥
Elapsed Time - ' 1
[0.00:55:00 = 2 4968.5 "—'—I Sewer Node J2 I
a |
_ 2 4968.0 :
Animator W :
4967.5
W CE>» E £— | Common Node Model
't 4967.0 -
v 5 I
C 4966.5 :
- \
m 4966.0
4965.5 _/ .~
\ 4965.0 T T ]
Y o 0.5 1 1.5 2 25 3
B i N
- Time (hrs) 25
Auto-Length: Off = | Offsets: Depth | Flow Units: CF5 = ‘ E? ‘ Zoom Level: 4005 XY: 1343.561, 787.370 ft




;@ Y
WEPA Control Rule Enhancements

Control rule premise clauses expanded to include:

additional control parameters

* rain gage current rainfall & next rainfall
* node full depth, volume, head

e conduit length, slope, full depth, full flow, velocity

named variables as aliases for Object - ID - Property
Variable N23 = Node 23 Depth

math expressions containing named variables
Expression HGL = abs(H23.1-H23.2)/L23

26
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Link 1

Example of Enhanced Control Rule

Flow (cfs)
e 0O
n B R

o
B

o
8]

0:00:00 0:30:00

0:00:00

[RULES]

variable Q1 = LINK 1 FLOW
variable Q2 = LINK 2 FLOW
variable Q3 = LINK 3 FLOW

expression Net Inflow

rule 1

if Net Inflow > 0.1
then ORIFICE 3 Setting
else ORIFICE 3 Setting

(Q1 + Q2)/2 -

1.2

=—Link 1l =——Link2 =—Link3

1:00:00 1:30:00 2:00:00

0:30:00 1:00:00 1:30:00 2:00:00 2:30:00

1 4
0.8
0.6
0.4 -

Q3
0.2

0 -

-0.2

—— —

= =l

—(Q1+Q2)/2-Q3 B Orifice 3 Setting

2:30:00 32:00:00

3:00:00

27



Variable Pump Speeds

Requires a Head (H) v. Flow (Q) performance curve that obeys the
pump affinity laws:

Q2/ Ql =n2/nl  H2/HI = (n2/ nl)A2
These determine how the curve shifts as impeller speed changes

from a nominal value nl to n2.

SWMM'’s Type 3 Pump uses a H-Q curve that only follows the flow
affinity law as its speed setting is changed.

A new Type 5 pump has been introduced that obeys both affinity
lawvs.

Head

n1

n2/n1

Flow

28
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< EPA AN New Type 5 Pump Curve v. Existing Type 3 Curve

Type 3 Curve

=—f— Nominal Speed = = 1.2 x Nominal Speed
- - v e Type 5 Result —— Type 3 Result
5
Type 5 Curve
- &= !

[iv]

Flow (cfs)

P2

=

If Simulation Time =0

=

10 15
Head (ft)

=]
wn

Then Pump Type3d Setting = 1.2
And Pump Typed Setting = 1.2

|
20
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S EPA Storage Unit Curves

SWMM represents storage unit shapes with a
surface area v. depth curve.

Either a tabular listing of area & depth points or a
functional formula:

Area = A0 + Al * Depth®"A2
can be used.

The functional option cannot represent common
regular shapes where all sides are sloping (e.g.,
truncated pyramids).

30



<vEPA

Q Truncated Rectangular Pyramid:

-

Area = L*W + 2%(L+W) * S*Depth +
4%(S*Depth)2

© Truncated Elliptical Cone:

Y

L

Area = Pl * (L*W + 2*W*S*Depth +
(WIL)(S*Depth)A2)

New Functional Storage Curves Added

Storage Shape Editor

Select a type of storage unit shape and provide its

parameters:
Functicnal Conical
Pyramidal Tabular

Truncated Rectangular Pyrarnid

Base Length

Base Width

Side Slope (Run / Risg)

oK Cancel Help




Import Geo Referenced Map

<vEPA

https://www.openswmm.org/Topic/27275/how-to-import-a-georeferenced-swmm-backdrop-with-world-coordinates-from-an-
arcgis-map-into-swmm

ing Customize Windows Help

[ T [ LT TR L Matans & assbes - Miaak: Maat: Fascssd i - . Almsss hdas Mk
B s
File Edit View Project Report Tools Window MHelp

DSES ANO® § BimL 2 %
N 20 E& PEOVOE—~CRBLET

Quick access |
: Map N 5 Shudy Area Map = | [ bt o
- 5 Title/Notes
——— Dpticns Backdrop Image Seltectar X
Desktop IrwinMapStermD... Climaiology
» Hydraulics Users\MSIMON\FortirwinProjech\ SWMT
Libraries 5 ol o L
! 4 ?"""“ : World Coordinates File (optional)
= e Series CAUsers\MSIMON\ FortirwinProject SWMr i
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Presenter
Presentation Notes
You cannot do that directly in EPA SWMM5 though I hear there are 3rd party products that allow you to import shapefiles. However, if you look at a SWMM5 INP file you will see a [Polygons] section. If you save your GIS vertex points to a text file you can copy and paste (with some editing to the SWMM 5 INP file. The same applies to other data in the shapefile, save to a text file and then copy and paste to SWMM5.
�

https://www.openswmm.org/Topic/27275/how-to-import-a-georeferenced-swmm-backdrop-with-world-coordinates-from-an-arcgis-map-into-swmm
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<vEPA .. SWMM Reference Manuals

https://www.epa.gov/water-research/storm-water-management-model-swmm

Manuals and Guides

Date Title

09/30/2015 SWMM 5.1 User’s Manual

05/01/2014 SWMM-CAT User's Guide

058,/07/2018 SWMM Applications Manual (ZIP) (7 ME)

01/18/2018 SWMM Modeling Methods for Simulating Green Infrastructure at a Suburban Headwatershed: User's Guide

03/19/2019 SWMM Reference Manuals Errata (Volumes land 1)

01/29/2018 SWMM Reference Manual Volume I—Hydrology

08/07/2017 SWMM Reference Manual Yolume ll—Hydraulics

05,/08/2018 SWMM Reference Manual Volume lI—Water Quality (Includes the LID Module references)



https://www.epa.gov/water-research/storm-water-management-model-swmm
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https://www.openswmm.org/

@ OPEN SWMM

Find and share
solutions.

SWMM KNOWLEDGE BASE

An easy-to-search knowledge center
for EPA SWMM users that has 25
years of shared knowledge, more
than 1,500 contributors and over
13,000 posts.

Connect With Us

[+ info@openswmm.org

KNOWLEDGE CODE RESEARCH RESOURCES

Expand your knowledge of SWMM
with the people who know it best: its

users, developers and innovators.

SWMM CODE VIEWER

Browse the SWMM source code in
an engineer-friendly way. View and
share commenits, solutions,
modifications and suggestions for,
. rovement.

About Open SWMM Join Open SWMM

Mission and intent SWMM-USERS list server
Digital curation Heu #n i therriha

View and share
research.

RESEARCH PROJECTS

Announce your project and engage
the community in your research.
Explore ongoing research projects
and join in discussions with project
teams.

Site map

Home 34

About
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Presentation Notes
Node to the host
A technicality – OpenSWMM is not run by U. Guelph; the SWMM-USERS listserver is maintained by the university, but OpenSWMM is run by CHI. Bill James, who started CHI and is a professor emeritus at Guelph, is still the official listserver owner. I agree that OpenSWMM is providing a great service, but a lot of what they’re doing is packaging the listserv archives. PCSWMM is a great product, but it stands on the shoulders of EPA’s 50-year investment in SWMM.


https://www.openswmm.org/

@ OPEN SWMM

\‘,.,3 SWMM Code Viewer

B https://www.ope

EPA SWMM 5.1.015 ~

vs. EPA SWMM 5.1.013 x O

About this Engine

Code Roadmap

Visual Code Explorer

headers.h

b+ hotstart.c O

I iface.c

4 infil.c ©
curvenum_getinfil
curvenum_getState
curvenum_initState
curvenum_setParams
curvenum_setState
grnampt_getF2
grnampt_getinfil
grnampt_getParams ==
grnampt_getSatinfil
grnampt_getState
grnampt_getUnsatinfil

KNOWLEDGE CODE RESEARCH

Code comparison summary

— ADDED (2)

1.
2.

grnampt_getParams =+
report_RouteStepFreq =

— EDITED (96)

1.

o L ¥ 1 e AN T ¥ B U ¥ Ny L

B ¥ N e

adjustsubareaParams O

. conduit_getLossRate O
. conduit_initState O
.consts.h O

. createObjects O

. datetime.h O

. dwflow.c O

. dwflow_findConduitFlow O
. dynwave.c O
.enums.h O

.error.c O

.error.h O

. execRouting O

exfilh O

RESOURCES

Collapse all

V]
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an @ OPEN SWMM KNOWLEDGE CODE RESEARCH RESOURCES Q @
<vEPA

Expand your knowledge of SWMM
with the people who know it best: its

https://www.openswmm.org/ users, developers and innovators.

Find and share Understand your View and share
solutions. engine. research.

SWMM KNOWLEDGE BASE ) SWMM CODE VIEWER RESEARCH PROJECTS
An easy-to-search knowledge center Browse the SWMM source code in Announce your project and engage
for EPA SWMM users that has 25 an engineer-friendly way. View and the community in your research.
years of shared knowledge, more share comments, solutions, Explore ongoing research projects
than 1,500 contributors and over modifications and suggestions for and join in discussions with project
13,000 posts. improvement. teams.

Connect With Us About Open SWMM Join Open SWMM Site map
- R . en Home
53 nfo@opensummorg Mission and intent SW »1M-USERS.||.t server A;’Zm 36
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Presentation Notes
Node to the host
A technicality – OpenSWMM is not run by U. Guelph; the SWMM-USERS listserver is maintained by the university, but OpenSWMM is run by CHI. Bill James, who started CHI and is a professor emeritus at Guelph, is still the official listserver owner. I agree that OpenSWMM is providing a great service, but a lot of what they’re doing is packaging the listserv archives. PCSWMM is a great product, but it stands on the shoulders of EPA’s 50-year investment in SWMM.


https://www.openswmm.org/
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SWMM Knowledge Base Find and share solutions.

P

&

Open Swmm User’s group

8 htips;//www.openswmm.org/Forum

"~

OPEN SWMM KNOWLEDGE

Search for a topic

DISCUSSIONS

LID controls

15 Mar 2021 | Mariana de Lara

Permeable Pavers Infiltration: conductivity of joints

12 Mar 2021 | Jasmin Eggert, Lew Rossman

Modeling of SWALE on highway in SWMM

12 Mar 2021 | Rikin Patel

What shapefile layer do cross sections belong in

11 Mar 2021 | Elizabeth Fernandez

LID - no evaporation during times of surface infiltration

CODE

RESEARCH

G0 >

RESOURCES

i Q 2

@ rosta question

REFERENCE DOCUMENTATION
DISCUSSIONS

HOT TOPICS

DOCUMENTED BUGS
FEATURE REQUESTS

EXAMPLE MODELS

BE PART OF THE CONVERSATION:

To ask, add or contribute to the Knowledge
Base, please join the SWMM-USERS email
discussion group.
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EPA SWC — Storm Water Calculator

~— -

@ EPA's-National Stormwater

E S EE—— e MVaLCH Share
“.Burke - Springfiefc
-~ West SprisgTjeld,

Precipitation/Evaporation

Directions

Select 3 rain gage location to use s 3
source of houry rainfall data and a
weather station 1o use a5 3 source for
avaporation rates.

infrastructure.

Name Your Site (Optional)

Get Started =

The SWC web app works best with the following browsers: Microsoft Edge, Google
Chrome, Mozilla Firefox, and Apple Safari.

Rain Gage: A

TUCS0ON CAMP AVE EXP FM W

Please contact SWC@epa.gov with any questions, suggestions, or problems with this
application.

Last updated on: December 10, 2019

et i BASINS Flat Files
1970-2006

Rainfall and Evaporation Information:

Record Start Date: 187H01/01
Record End Date: 2006/12731

SWMM is the engine for SWC

£ Download reinfallievaporation data

Help https://www.epa.gov/water-research/national-stormwater-calculator



https://www.epa.gov/water-research/national-stormwater-calculator

EPA\ORISE Updated Historical Data — COOP and ISD 2006-2019 append 2020 later

” barrc Add network to Station and other small changes Latest commit 1be7ade on Mov 24, 2020 Y1) History

a1 contributor

COOP: https://github.com/barrc/get ncei/blob/master/src/coop stations to use.csv

1864 lines (1868 sloc) 185 KB Raw Blame LJ & O

), Search this file...

statiom_id station_name state  start_date end_date latitude langitude in_basins break_with_basins network
USCO001 0008 ABBEWVILLE AL 1943-065-071 000000 2013-04-18 O0:0C0u00 31.5702 -55.2452 True Falz= coop
USCOD010063 ADDISON AL 1943-065-071 000000 2020-08-06 00:0C:00 34,3583 -BT.1314 Trus Falz= coop
USC00010140 ALBERTA AL 1963-09-26 00:0000 2020-05-071 00:00u00 322322 -ET.4104 True Falz= coop
USC0D010252 AMDALISIA S W AL 1980-03-07 00:00:00 2013-02-05 00:00:00 31.30M1 56.5226 True Falz= coop
USC00010360 ASHLAMD 3 EME AL 1943-05-071 00:00:00 2013-08-04 00:0C:00 33.2041 857788 Trus Falz= coop

” barrc Don't use if station has < 1 year of new data (ex. 72582794190

A1 contributor

Latest commit 2be3gel Dec 7, 2020 i'-:} History

ISD: https://github.com/barrc/get ncei/blob/master/src/isd stations to use.csv

3295 lipes (3295 sloc) 349 KB

':L Search this file...

Raw Blame L & wj

station_id station_name state start_date end_date latitude longitude in_basins break_with_basins network

69015093121 TWERNTY MNIME PALMS A 1990-01-02 D0:00:00 2020-10-15 00:00:00 +34.300 -116.167 Falz= Falzz isd

69017093903 IMD SPRMG RAMGE 63 MY 1980-05-14 D0:00:00 2008-12-31 00:00:00 +36.533 -115.567 Falz= Falzz isd

69018013910 ABILEME DYESS AFB T 1943-12-01 D0:00:00 2009-12-31 00:00:00 +32433 -099.350 Falz= Falzz isd

69023024255 WHIDBEY ISLAMD MAS W 1929-12-01 00:00:00 2009-06-02 00:00:00 +48.350 -122.667 Falz= Falzz isd

69026009902 CHEBOYGAM M 1920-06-11 00:00:00 2001-10-23 00:00:00 +45.650 -0B4.467 Falz= Falzz isd

U, P w | armn ne ar annnne e [JUEENE NN . . - 39


https://github.com/barrc/get_ncei/blob/master/src/isd_stations_to_use.csv
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fbarrc%2Fget_ncei%2Fblob%2Fmaster%2Fsrc%2Fcoop_stations_to_use.csv&data=04%7C01%7CSimon.Michelle%40epa.gov%7Cf06fcdbc40ef480e6ce508d8d393d117%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637491979102702666%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UDct2MH%2F5PlHXFkEtT4sTlasr14rkNPD4%2BQpOZNYoVs%3D&reserved=0

0. EPASWC-CAT

S

ter Calculator ©
A2 iy

-

Share

Burke Sblil?gﬁé-"d

SWMM-CAT

Climate Change

Directions

Helpful Resources

Scenarios for Climate Assessment and Adaptation - Regions
GlobalChange.gov - Regions & Topics
US Environmental Protection Agency - Future of Climate Change

‘World Climate Research Programme

Select a future climate change scenario to apply:

(O] Mo Change

() HotDry

@] Median Change
(O Warm/iWet

Select the time period to which the climate change scenario applies:

® Mear Term (2020 - 2049)
@] Far Term (2045 - 2074)

Print Charts to PDF

File

can help you
infrastructure.

Name Your Site (Optional)

Get Started =

The SWC web app works best with the following browsers: Microsoft Edge, Google
Chrome, Mozilla Firefox, and Apple Safari.

Please contact SWC@epa.gov with any questions, suggestions, or problems with this
application.

Last updated on: December 10, 2019

1
& (% m] [= (=

|

=" West'Sprngijeld,
< gl 3|

Percentage Change in Monthly Rainfall for Near Term Projections

I HotDry

150

100
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50
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Warm/\Wet
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40



CREAT 2.0 vs 3.0

CREAT 2.0, 9-models, 0.5 by 0.5 degree CREAT 3.0, 38-models, 0.5 by 0.5 degree
Near Term (2020 - 2049) Far Term (2045 — 2074)) 2035 (2025-2045) 2060 (2050-2070)
i @'Ca”_l warmer conditions
N | cccMm ﬁ‘ 5]
. y “u o
i My o
s - N

Figure 50. CMIP3 2060 projected changes in temperature and precipitation for Omaha, NE (EPA, 2012). Figure 5. lllustration of Ensemble-informed Selection of Model Projections to Define Potential Future Conditions

e  Warmer and wetter future conditions: average of five individual models that are nearest to the
95th percentile of precipitation and 5th percentile of temperature projections;

e  Moderate future conditions: average of five individual models that are nearest to the median
(50th percentile) of both precipitation and temperature projections; and

e Hotter and drier future conditions: average of five individual models that are nearest to the 5th
percentile of precipitation and 95th percentile of temperature projections.
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CREAT 3.0 Projected Extreme Fvents

Models that project
more stormy conditions

B
e 22 of the 38 models

* Scalers from 5-year storms _—

Changes in
Storm
Precipitation

N

\

a® )
/

/..
LN

—

by 2060 A '.
https://www.epa.gov/crwu/creat-version-30-methodology- ,/ \.'
guide-water-utilities | :

]
/Models that project less stormy
\ - conditions
]
]

s : Models Ranked in
@ Individual climate model Increasing Change
result for this location

Figure 6. lllustration of Ensemble-informed Selection of Model Projections to Define Potential Future Storm Conditions

The selected models were used to provide ensemble average scalars for changes in precipitation
per degree of warming for all the return intervals provided for historical data including 5-year, 10-
year, 15-year, 30-year, 50-year and 100-year. Projected changes in event magnitudes were
calculated using the scalars, generating a new GEV curve for each future time period, as follows:

Intense Precip(RI, Proj) = Intense Precip(RI, Hist) * (1 + AIntense Precip(RI, Proj)), where
AIntense Precip(RI, Proj) = Scalar(RI, Proj) * ATemp(Proj),
and ATemp is the change in global mean temperature from the same model.
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https://www.adaptationclearinghouse.org/resources/climate-resilience-evaluation-and-awareness-tool-creat-3-0.html 


https://www.epa.gov/crwu/creat-version-30-methodology-guide-water-utilities

Already Available Data from CREAT 3.0

TEMP_2035_ TEMP_2035_ TEMP_2035_

OBJECTID CREAT_ID

1

v b~ W N

9720
9721
9722
9723
9713

-67.25
-66.75
-66.25
-65.75
-67.75

17.75
17.75
17.75
17.75
18.25

GEF

1.66
1.67
1.67
1.62
1.73

EF

1.55
1.53
1.51
1.49
1.55

ANGEF
1.35
1.35
1.42
1.39
1.44

a. CREAT 3.0 Climate Projection Data and metadata

AL_CHANGEF
3.24
3.28
3.26
3.15
3.35

b. CREAT 3.0 Historic Gridded Weather Data and metadata

c. CREAT 3.0 Historic Weather Station Point Data and metadata

TEMP_2060_ TEMP_2060_ PRECIP_2035_ PRECIP_2035 PRECIP_2035
HOTDRY_AN CENTRAL_AN WETWARM_ TEMP_2060_H CENTRAL_ AN WETWARM_ HOTDRY_ANN CENTRAL AN WETWARM_A
Longitude  Latitude_ NUAL_CHAN NUAL_CHANG ANNUAL CH OTDRY_ANNU NUAL_CHANG ANNUAL CH UAL CHANGE NUAL CHANG NNUAL CHAN
Centroid Centroid

EF

3.04
2.97
2.93
2.93
3.02

ANGEF
2.65
2.65
2.79
2.72
2.81

PCT
-10.31
-9.35
-9.26
-9.89
-10.66

EPCT
-7
-7.29
-6.99
-6.73
-5.81

GEPCT
-1.86
-2.14
-0.09
-0.96
0.55
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https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Grid_Projections/FeatureServer/0/query?where=GRIDCODE+%3D+9475&outFields=*&returnGeometry=false&f=pjson
https://epa.maps.arcgis.com/home/item.html?id=43fe4b6a4f1e419aaa7e3c40eef7bde0
https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Grid_Historic/FeatureServer/0/query?
https://epa.maps.arcgis.com/home/item.html?id=e43b7207f7644df7bed3b9165a36828c
https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Historic_Climate_Stations/FeatureServer/0/query?
https://epa.maps.arcgis.com/home/item.html?id=ecb09b99a0274892b625c5996ec45036

Available Data from CREAT 3.0

OBJECT

ID CREAT_ID _Centroid entroid ANGEF N_CHANGEF

9720
9721
9722
9723
9713

u b W N B

a. CREAT 3.0 Climate Projection Data and metadata

-67.25
-66.75
-66.25
-65.75
-67.75

17.75
17.75
17.75
17.75
18.25

TEMP_2

035_HO

TDRY_J TEMP_2035_TEMP_2035 W TEMP_2060_TEMP_2060_TEMP_2060_PRECIP_2035_

Longitude Latitude_C AN_CH CENTRAL_JA ETWARM_JAN_HOTDRY_JAN CENTRAL JA WETWARM_J HOTDRY_JAN_
_CHANGEF N_CHANGEF AN_CHANGEF CHANGEPCT

1.66
1.68
1.67
1.59
1.66

1.51
1.51
1.5
1.5
1.56

b. CREAT 3.0 Historic Gridded Weather Data and metadata

c. CREAT 3.0 Historic Weather Station Point Data and metadata

Demo SWMM-CAT

CHANGEF

1.38 3.23
1.38 3.27
1.44 3.27

1.4 3.11
1.45 3.24

2.95
2.94
2.92
2.92

3.05

2.7
2.69
2.81
2.74
2.84

-4.08
-6.79
-7.09
-6.33
-2.98

& sWMM-Climate Adjustment Tool

Enter your location's latitude, longitude

or its 5-digit zip code:

39.278295,-84.33049

Select a future projection period:

(® Near Term (2020 - 2049)
(O Far Term (2045 - 2074)

Select a climate change outcome:
O Hot/Dry

® Median change

O Warm/Wet

Save Adjustments to SWMM and Exit

X

Monthly Temperature Monthly Evaporation Monthly Rainfall - 24-Hour Design Storm  Help

¥ HotDry --@-- Median --fi-- Warm/Wet
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https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Grid_Projections/FeatureServer/0/query?where=GRIDCODE+%3D+9475&outFields=*&returnGeometry=false&f=pjson
https://epa.maps.arcgis.com/home/item.html?id=43fe4b6a4f1e419aaa7e3c40eef7bde0
https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Grid_Historic/FeatureServer/0/query?
https://epa.maps.arcgis.com/home/item.html?id=e43b7207f7644df7bed3b9165a36828c
https://services.arcgis.com/cJ9YHowT8TU7DUyn/ArcGIS/rest/services/CRWU_CREAT_Historic_Climate_Stations/FeatureServer/0/query?
https://epa.maps.arcgis.com/home/item.html?id=ecb09b99a0274892b625c5996ec45036

2. We also need to update extreme 24-Hour

neriods

SWMM 5.1 - PondExamplela.inp
File Edit View Project Report Tools Window Help

(]

& SWMM-Climate Adjustment Tool

Enter your location's latitude, longitude
or its 5-digit zip code:

‘ 39.278295,-84.33049

Select a future projection period:

(® Near Term (2020 - 2049)
(O Far Term (2045 - 2074)

Select a climate change outcome:

Design Storm disaggregations for various return

- X
Monthly Temperature Monthly Evaporation Monthly Rainfall 24-Hour Design Storm  Help

Near Term Percentage Change in 24-Hour Design Storm
—f- HotDry - Median --FF-- Warm/Wet

[ o
-
(=]
[44]
(%)
(=]
[ =
o

Return Period (years)

T R WD TR B N O T T S e

g

]

D@P s bad g mh e Ol ML 206 L= AP O Hot/Dry
Project Pond Outflow for 10-Year, 24-Hour Design Storm .
— (® Median change
= 28" Storm, 1 Mgal Pond  =——=3.2" Storm, 1 Mgal Pond 3.2" Storm, 1.25 Mgal Pond
2::1: 18 O Warm/Wet
Hydr
Hydr. 16
Qual . i
Cumnvi 14 \ Save Adjustments to SWMM and Exit
Time \
.- Time 12
- Map] 00 el e e e \_ ______________
. = 'E 10
& 3
Tst‘IdNate é = i Version 1.0.0.0
| Detentior . | /
Example ‘I
. [

Elapsed Time (hours)

30

I Lo -

Auto-Length: Off v | Offsets: Depth v | Flow Units: CFS v | £ Zoom Level: 100% X¥:1020.029, 1445302 ft
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Precipitation Frequency Estimates - ME

< C & https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html

eneral Information NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: ME

Homepage

ec LUl Data description
FAQ

Glossary Data type: | Precipitation depth v| Units: | English v| Time series type: |Par1ia| duration V|

Select location

Lok St_arver 1) Manually:
GIS Grids
Maps a) By location (decimal degrees, use "-" for S and W):  Latitude: : Longitude: [ ]| Submit |
Time Series
Temporals b) By station (list of ME stations): [ PORTLAND INTL JETPORT (17-6905) v|
Documents
c) By address | Q ]
Probable Maximum
Precipitation
Documents 2) Use map (if ESRI interactive map is not loading, try adding the host: https://js.arcgis.com/ to the firewall, or contact us at hdsc.questions@noaa.gov):
iscellaneous o R N | [
Publications gueti P | 0] [ a) Select location
Storm Analysis Tarets Granby Sierbooke = B - Move crosshair or double click
Record Precipitation o 0 ) Maine o] Y
-;a!-JheeTpdsur- e a o] o b) Click on station icon
ichelieu { 4
P2 ] B A oo o] [ Show stations on map
ontact Us ap——rT ) i T g B = B g B .
Inquiries ‘ a .. o |
o] 95 o
A 0]
0] c] O B Location information:
6 Mon tpelier = R ] Name: Portland, Maine, USA*
< B Station name: PORTLAND INTL
—d frah A . B JETPORT
N ] & Site ID: 17-6905
A
Ao B | Latitude: 43 6497°
it
New Hampshire orfland Longitude: -70.3003°
o it - Elevation: 45 ft
D
&
\Concord
B




PDS-Based depth-duration-frequency curves

T I T Ll ! LI ! I L] I L Ll I ! LI I
Portland, ME . . IR
g B
P T oot ndennsdens T LA
£ Lo -~
& N : .
o Lo . : Lo . : : g - .
sl e S
public static string[] monthLabels = : ; / ‘
{ rIJaI.IIIJ IIFEhIIJ IIMar,II, IIIAF‘rquJ Ilr‘hzlll.llJ IIJIJI.IIIJ "..]L]l", IIAugﬂ, IISEPIIJ ll‘:}::tllJ "MDU.IJ "DEC" }; -.é- .-E - : ) -;- . .-
public static string[] returnPericds = { "5", "14", "15", "38", "58", "l1@8a@" }; . . — '
L1 | I ] P R L
. . : s . c == = = T - N
bl tat t ol = "M ", "Hot/Dry", "Med " "M Wet™ }; = £ £ £ c =

public static string[] scenariolames { one" , ot/Dry"”, ian", arm, }; E & 3 < z _E Eg _ur? _-? 8 _a 31';'

2 - ~2 8RR %3
. . . . Duration

// Updates the climate change adjustments displayed on the MainForm's

S Climate Change page when a new precip. station or climate projection T T T T T T T

/f year 1s selected. : f f f

public static wvoid Updatefdjustments()

{ ; —_—
UpdateRainfalladjustments(); : 3 f :
UpdateMaxRainAd justments(); : ; _

; f ! 5 ﬁ ?

g‘ 10 ... — . - "'5'l_'i-'"-'_'_'-":"_'-T""
@ . i L — :
& ; - = -
0 — —— — ] [ ]
1 2 5 10 25 50 100 200 500 1000
Average recurrence interval (years)
NOAA Atlas 14, Volume 10, Version 3 Created (GMT): Tue Mar 2 19:49:42 2021

PDS-based depth-duration-frequency (DDF) curves
Latitude: 43.6497°, Longitude: -70.3003°
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Currently SWC disaggregates extreme events data

based on 1986 temporal rainfall distribution
- /ﬁﬁ/”‘f?
Z 111
-z f
EE 1A~ [
< ;,D.:l-
3 “
/.
, IRai.nt“al.l /é !
= Ell ;:::;:] Time (hours)
L - Figure 47. NRCS (SCS) 24-hour rainfall distributions

(USDA, 1986).

Figure 48. Geographic boundaries for the different NRCS (SCS)
rainfall distributions (USDA, 1986).
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New - NCRS Updated since 1986

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/
’cid=stelprdb1042793 for 30 states

USDA : About NRCS | Careers | National Centers | State Websites
ﬁ Natural Resources Conservation Service

United States Department of Agriculture fﬁg. ggj ‘B
. et

You are Here: Home / Water / Water Management / Hydrology & Hydraulics / WinTR-20 Project Formulation Hydrology

temporal_dist_file.txt

Time A B C ) NRCC A | NRCC B | NRCC C | NRCC D | NV N NV_S NV W SCS | SCS IA | SCS I SCS il

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00078 0.00101 0.00128 0.0011 0.00098 0.0012 0.00112 0.00146 0.0011 0.00084 0.0014 0.00174 0.00224 0.00101 0.001
0.00141 0.00182 0.00231  0.0022 0.00177 0.00217 0.00224 0.00287 0.0022 0.0017 0.0028 0.00348 0.00432 0.00202 0.002
0.00205 0.00265 0.00335 0.00332 0.00257 0.00315 0.00337 0.0043 0.0033 0.0025 0.0043 0.00522 0.00628 0.00305 0.003

0.0027 0.00348 0.00441 0.00445 0.00338 0.00414 0.00451 0.00573 0.0045 0.0034 0.0057 0.00697 0.00816 0.00408 0.004
0.00336 0.00433 0.00547 0.00559 0.0042 0.00514 0.00566 0.00718 0.0056 0.0043 0.0072 0.00871 0.01 0.00513 0.005
0.00403 0.00518 0.00654 0.00674 0.00503 0.00615 0.00683 0.00863 0.0067 0.0051 0.0087 0.01046 0.01184 0.00618 0.006
(¥4 0.00471 0.00605 0.00763 0.0079 0.00587 0.00717 0.008 0.0101  0.0079 0.006 0.0101 0.0122 0.01372 0.00725 0.007
0.00539 0.00692 0.00872 0.00907 0.00671  0.0082 0.00919 0.01158 0.009 0.0069 0.0116 0.01395 0.01568 0.00832 0.008
0.00609 0.0078 0.00982 0.01025 0.00757 0.00924 0.01038 0.01306 0.0102 0.0078 0.0131 0.0157 0.01776 0.00941 0.009

AL, AK, AR, CA, CO, CT, DE, FL, GA, IN, 1A, KY, LA, ME, MD, MA, MN, NE,
NV, NH, NJ, NY, OH, PA, RI, SC, TN, VT, VA, WV, Washington DC isin MD
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The new temporal distributions are region-specific.

For example, NOAA_A — NOAA_D apply to the Mid-Atlantic states and NRCC_A — NRCC_D apply to New
England.

For Maine, the shapefile ME_counties. WGS72.shp shows that
Maine falls in temporal distributions B, C, and D:

= ME_counties_WGS72
[ ] <all other values>
Rf Dist
Il B
Bl C
0

o  Thisis shown in the attribute table by Rf_Dist.
o  Maine uses the NRCC_ prefix.
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Some states don’t have new NRCS temporal
distributions available.

AZ, HIl, ID, IL, KS, Ml, MS, MO, MT, NM, NC, ND, OK, OR, SD, TX, UT, WA, WI, WY

1.0 p—
1 ==
Zi
Z —1I1
-z i
c r
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2 0.5
o d
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o =
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,-r"f”"" -
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0 3 6 g 12 15 18 21 24

Time {(hours)

For those the data from ireg_zones.shp should be used. This shapefile represents the NRCS 1986 legacy rainfall
distribution storm types that are currently used by the SWC.
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<

Any questions

Contact: Simon.michelle@epa.gov
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