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« Description
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« Support

« Downloads
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Description

EPA's Storm Water Management Model (SWMM) is used throughout the world for B B
planning, analysis and design related to stormwater runoff, combined and sanitary
sewers, and other drainage systems in urban areas. There are many applications for drainage systems in non-urban areas as well.
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Period of Record

Number of Events=
Event Fregquency¥
Minimum Value
Maximum Value
Mean Value
Std. Deviation .
Skewnezs=z Coeff.

*Fraction of all

reporting periods belonging to an event.
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.- Rain Gages X-Coordinate -564.784
- Subcatchments Y-Coordinate 5913621 Description
-Aquifers —
S P Description
Unit Hydrographs Tag [] Use external data file named below
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- Station ID : 8/4/1948 16:00 0.01
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Thursday
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8:45 - 9:00
9:00- 9:45

9:45 - 10:00
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3:30 - 3:45
3:45 - 4:45
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Check in and set up
Effects of Urbanization on Waterways

Mitigating Urbanization Effects - Four Step Process

Selecting BMPs

Break

Importance of Imperviousness

Sizing BMPs/LIDs - Continuous Simulation
Lunch

Grass buffers and Grass Swales

Extended Detention Basin (dry) Part 1

Break

Extended Detention Basin (dry) Part 2
Retention Pond (wet) & Constructed Welands

Sand Filter Basin

Bioretention/Rain Gardens

Break

Field Experience with BMPs

Lunch

Permeable Pavement Systems

Green Roofs

Break

Whole Life Cycle Effectiveness and Costs
Break

Workshop on BMP Selection/Design of interest
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Notable Effects of Urban
Stormwater Runoff on
‘ Recelvlng

B =-13 FEEUWSI) ERIE’

(Z)E AR
Ry 1 IR&E D TSR AU IR 528 > ARRIE Se st R i bR A
AOGTEHETIE  WIRFHBHIMESET - A 96%HIFERI (/ML 1~2 F50K
FER(AE &(-14) B E 52 2~ Best Management Practice (BMP) 5z Low Impact
Development (LID)fY&ET » EE 2 AR 2 L WL BRI - 0%
FH /KB EPY - sFia T
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B\-14 E47#aE (Guo and Urbonas, 1989)

1 -~ Best Management Practice , BMP (5z{EEHIESE) :

A EEEHIFSE S HEEN T ~ T ~ i T R R i el A A Y ARG
VGHPETTE BRI MRS EIR LURE K R TR 245 SRR Ry iz 2 K
VGHTETTE - PRI ERRI T A Z L VEAR R - SR EE R IE R S Y

AIRES AR BN S IS AR EREVE 1 ~ MR e B AR i » BIDAZERS
FUIREE ~ DTS5 S AR ) || R e BRSO — e 5 U
2 ~ Low Impact Development ,LID({E #7825 %)

(TR B G 5% (5 Ry R AT T BR S T A Rl AU I RO T4 > AT Bh fReE
FFLKE - BEsat B &L ekt > FIFN2E « ZAIEE A Ky
R AR EFHKENIKIF 52 > INIEREBARBASEEN K ~ 20 ~ W ~ BREK
SR T /KA T3

A (EE R IEIEHTEERE BMPs 4155 &-4 Fn

Short Course on Selection, Design and Economics of LIDs and BMPs for

Storm water Management, 2014
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R A4 RETEIFEAVEE BMPs

< Syare

Grass Swale

Grass Buffer

Extended Detention Basin (EDB)
(Micro poor HY%ET)

Constructed Wetland Ponds
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Retention Pond

Sand Filter

Bioretention (Rain Garden)

Permeable Pavement
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Green Roof

HiEE : Short Course on Selection, Design and Economics of LIDs and BMPs for Stormwater
Management, 2014

TERLET BMP R LID S AN » 55— b RAREEHER WQCV/(Water
Quality Capture Value) » WQ-COSM (Water Quality Capture Optimization and
Statistics Model) 5 UWRI kz UDFCD L[a]pH & o Ex i (anfE &6-15) - {FH
15 oy K 1 /N Z [l &R} - REFET L5k 2 WQCV (A& &(-16) - #Eifi
RESFS L RS T BMP YRS

—
FWQ-COSM 20 N
Fle Model Tools Help

Water Quality Capture Optimization Statistical Model

Save log Clear Log I Fun I Save I
The Cutoff Percent is: 995 o Files | (reneral Pammehalsl Exw:lu.siunsl Rational | Horton | Green—Amptl
The Drvadn Time is: 12.0 N
There are excluded dates Input File i
The location in the file is: Denver Stapleton ID:\wenwen\Denvef\U WRIODZMWO-COEM Software & Example‘\DenHrtn-Examl
The key minformDepth was found
The it storm depth i 0.08 Create Input File | Get Input File
The key reportTvpe was found

The report twpe iz 1

The value for the stoom separstion is 260 )
Skipping the time stzp. This will be determined. by he rintsll e MW 5 it

The key [HortonBasin] was found. D wenwen'Denver\lT WRIDDZSVWD-COSM Software & Example\WQ-COSM Der
The value for the doing time is: 3 Get Climate File
The key finallnfRate was found . —_—
The value for the finial tnfiltration rate is: 0.1

The key impervDepSty was found

The value for the impervious depression storege s 0.1
The key impervinuzness was found Outpu

The value far the imperviousness is: 40.00 ID:\wenwen\Denvef\U WRIDIZS\WQ-COSM Software & Example'Default himl

The kev infDecayFate was found N

The value for the infiltration decay rate is: 3 MI IDBfﬁ\U'h (HTML) LI
The value for the initial infiltration rate is: 2

The key pervDepStg was fonnd .

The value the previous depression storage is: 0.90

m

m

Read WQ-COSM Storm Output File I™ Make 2 Storm Fils
wady L4
todel: D:wenwen'DenyvetT WRIDSZEVWO-COEM Softwsre & Example\DenHrbo-Examle qvin iz 1 I

Ready | Create Storm File | il

q i +

4| M +

File Loaded OK

& F-15 WQ-COSM 11H
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WQCV as a Function of WQCV as a Function of Catchment Imperviousness,
Percent of Runoff Events Captured
10— ——100%imp Based on Percent of Runoff Events Capture
0.9 [—|=—=—20%Imp 1.00
e 7 020 U
3 -3-5 || ——aoseime /] @ 0.70 B 50% Capture
'E o e 20% I / ED.GD —#— B5% Capture
g‘: 04 (/ / : Eig T ~ |+ Optimized
E g3 //( Ao g 0.30 A ..-.4.---_-_"'_'?_,-- —=— 50% Capturs
E‘ 02 — ( 020 Lt e T
g = o010 LT
. — —— .
0.0 0.00
20% 30% 40% 50% 60% 70% BO% 90% 100% 20 30 40 50 60 70 BO 90 100
. % Watershed Imperviousness
% of All Runoff Events Captured in Full
B ®-16WQCV &%
Stormwater Best Management Practice (BMP) Design(3 i HE7K Kot /K 3254
BMP Z5&at B > 41) - A1E# UD-BMP (version 3.03).2 57 1% » #EFEHAIE
< BMP » Hfic e TH2ATASER RS R - FEE b tiig n Tl < 5eat - A
FEFEE LU TIIEE * BMP BT R ~ st NS GRELZETE ~ 10 15 BMP i
stiEEfEANE 5(-18( Grass Buffer, Grass Swale, Rain Garden, Extended Detention
Basin, Sand Filter, Retention Pond, Constructed Wetland Pond, Constructed Wetland
Pond, Constructed Wetland Channel, Permeable Pavement Systems) -
EERITNRE LID JKEE BTN AE 508 N EGHR LID S i
BEEE - FEBEMERHEILEK  aR/KREEREIECT KB -
1
2 STORMWATER BEST MANAGEMENT PRACTICE DESIGN WORKBOOK
3
4 UD-BMP (Version 3.03, December 2013)
5 Urban Drainage and Flood Control District
6 Denver, Colorado
7 www.udfcd.org View Release History
8
9 Purpose: This workbook is to be used as a design aid in the preliminary stages of BMP design.
10
11 Function: To provide the designer with built-in tools to incorporate established criteria and
12 sizing into the preliminary design.
13
14 Content: The workbook consists of the following 12 design-aid worksheets:
15
16| BMP Selection BMP Selection Tool
17
18 IRF LID Credit using Impervious Reduction Factor (IRF)
19
20 GB Grass Buffer
21
22 GS Grass Swale
23
24 RG | Rain Garden

W 4 » W] INTRO ~BMP Selection Tool /IRF “GB G5 /RG “EDB ,“SF “RP ~CWP  CWC FPS ,“Mean Stomn Depth Map {1 [N

B &\-17 Stormwater Best Management Practice (BMP) Design Excel /1#]
19



1
2 ” Design Procedure Form: Grass Swale (GS) H
5 Sheet1of1 CUHP Modeled 2-Year Peak Unit Flow Rates for Hydrologi
4 Designer: 3.0
= =
6 Date: ‘October 10, 2014 Glear 25
7 Project: Worksheet
- y [a2 (+45 B = 0.01621 + 0.5]
- e
N 20
10 B
11 1. Design Discharge for 2-Year Return Period Q,=___2.00 cfs 3
12 g -
13 g8 <
14 2. Hydraulic Residence Time "i
15 &
16 A) - Length of Grass Swale Ls= ft “
17 10
18 B) Calculated Residence Time (based on design velacity below) Tem= minutes
19
20 05
21 3. Lengitudinal Slope (vertical distance per unit horizontal)
22
23 A) Available Slope (based on site constraints) S = LU .
24 X
25 B) Design Slope So= [ ° 0 » » wo e ©
Eal Imperviousness (%)
27 -
28 4. Swale Geometry
23 A
30 A) Channel Side Slones (7 = 4 min_horiz distance ner unit verfica = (]
W 4 » W] INTRO ~BMP Selection Tool ,/IRF *GB | GS “RG “EDB SF ,/RP /CWP /CWC  PPS ~Mean Storm Depth May

B =-18 Grass Swale 3%/ E

B ®H-19L1D B KEE

= - LID RESE(UWSI BiHt/=)
H URBAN WATERSHEDS RESEARCH INSTITUTE (UWSI ; it~ E&
Ken K T2 Ben #4822 £ %= Denver iil& £/ Low Impact Development (LID) for

Tight Places Sites Field Trip> 32255 7 {E LED Fiik B /@ BOm S0 i/ NER (A0 -
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[E)ZF > RGP R SERE E b rad S A [F LID siH s

5 aa TR RAIE
= o DUT Bl g2 2 ZZPIERER ¢

(—)University of Denver Parking Structure Sand Filter in City of
Denver

AGUEAT S NE] - £ e B R TH R F B0 - Haka T e s
FERE - BUARCUMEN A - IR EM B S RET - BEKRAZ - B

SICHURIE > EFHb/KE RIS 2 HRY(E 8(-20) - &3S > A

-

Shb G Ry LID S = DA KR (R B 2 TE A R B S T fR) 2

FERSTERA » IETRI S AT A 5 (S S e it

A n
—

N
an+/7K

Y

B &-20 Denver & LID

(—)Denver Housing Authority (DHA)- South Lincoln Campus in City
of Denver

DHA 75 15 acre (6ha) Hyl@igisat LID i GERE - (Rl L - F3HY
Z gk (] 8L-21) ~ 2 {EPKICE PUR RS - PR/KAEE P E A2 - (£
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HEKEER > BERIEmIE(E © 177E FEE PR A It (I EACREE) - g IE /KR
fECatE 2 22) : SSLAFESE A Sa /KR ex. ARE ~ 55 - 2iEt RirH
HEAAYRBESRAE &-23)  EfZ5E8E 17 15 [EAFERY LID 4H& - G
TR SR HSE R 2

B &-21 B E/KHE
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(=)Colorado Supreme Court Building in the City of Denver
FHIbE = AT NERS ST T IR ARIE Bk | NWYAEREAF LA » siohny st
wEtdEE o EEH REF 2T RE  ZREXWEEEETEORMESE - A - R

a7 BEOEE EEEERE > BEETISHMETENHET - EERREER

B &(-24 Colorado Supreme Court Building 5#i
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B-25 olrao Supfem Cout Building HE/K
(VU)14™ Street Renovation
SEFHUEERAHE 14 HifE(E #-26) - Wk EW 14 S R ovs
axa T Z 22 F]- Parsons Brinckerhoff 3T REHIEE S I P H & S A H
o R RSN S » BRAVBDEE 16 - 4ERrmiinmUR Ay 15 - DUREH
HEE R RIAA T 14 1 - 14 S EalE NMTEZEREE
BT NA EET I TR K P NIIYREE - E B R LITAS & LID &t -
EEMTEE ~ Bl - HE(L T REHE NS T /KE RIRE -
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(#1)Highland Bridge Lofts Rain Garden

BERRIZKAE R T ZEER AR RS 85 2 307 W3t A TR 2R EE - $24t
TR EHIEAL - fEE TP ERERE TIFE ZIEY) o LRI TR R SRR
NEETH% » REOIZR ARG A K& REAFHEE G R -
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L\ 1 |
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Bridge Lofts Rain Garden

" &.27 (F)Highland
(73)Taxi Redevelopment Area in the City of Denver

AR (A o A 7 R 2 ST B R S &3 0 LID PRZKAE RN » =] ABER

FRSEREEGT - BE ARZEREGT - B box ~ ERFERERIRGETZ

PPl e anE A(-28 k& #(-29 -

27



B\-28Taxi Redevelopment Area in the City of Denver
L\ R BN J

B B-20 5T R > R
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(1=)21th and Iris in the City of Lakewood
R Ry B Bt - RZKFEREIESS T EOHIRSS - & /KRR 15 s G2
K& > DAT 7 KAGE 2 A0 B 7Kg » eI oo A HLR B AL 2 D385 540
B K E RS E (A 7-30) » AR %R PR ORI E] > HEEER = AT
K TR o T T PR ZKTE B KB B AT RER

)AL

B R0-30 BEHeEes

/g ~ LID g2 8 (F %)
SIS LID B—F8 by T (0 B S A i s I e - EIERD T
R TERH K 22 RIS 3G - LID SENEAE S ERIRR 2 IR T 5 > B
AT L~ R - RES LR - HEEEA LID 2 85 - SEeReE T
ZRATBUSEIASTIZ - R T
(—)EESE A Bt LID 3t
BRSBTS S BIRENETRE LID 30 - $HR AR

B~ P&/ > BRI > ME ISR o 90% 7 & Z f i AP et 1 Ry
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 MERERGEE > R DAEE T ] ~ SN AHEEE A - TS EE A(-31

014-03 14
Bi 31 MBS ABIE LID RUBHIRES
(Z)F e & Arapahoe St B 17 #7321 Skyline Park
B EE AL A E = E & o Bl 2R SEER - TR Rt iE
&= BERIEEZ DL 100 KRR SR -

WEHEWEE.Www

207%509-20 18:4 Sl 204020 TR
B =-32 (Z)FHEHE Arapahoe St BE 17 F3 [ZIZ Skyllne Park

(E)%U%E@@E\(Littleton)@%mfﬁuiﬂ(%uth Platte River)-Toast [ff3#T
1 JERETRRE G T B KRR TR [E/KE - 5 AR Ry/KE sl

- Ry7KECH B2 B ~ 10 SRR AL (Al > DABR A S Tan R £ Tk
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(PU) Re A HLFE ] 55 2 P 5
1 - (S EE 5y Ry RN EISIE K Ry KRS - BT A R i -
2~ R AL LID B - ekt KSR - P AURME(Wet Land)-
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RMCSSE Yearbook 2014

HYDROLOGY & HYDRAULIC ENGINEERING | ENERGY | TRANSPORTATION

REEWUTENEETREY

A
N’ ,A‘%‘ ROCKY MOUNTAIN CHINESE SOCIETY OF SCIENCE AND ENGINEERING

% 3270 ANNUAL CONFERENCE, SEPTEMBER 27TH, 2014
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Rocky MOUNTAIN
CHINESE SOCIETY OF SCIENCE AND ENGINEERING

RMCSSE 32nd Annual Conference Agenda

Theme: Water, Energy, & Transportation
Date: September 27" (Saturday), 2014
Location: Daniels Fund, 101 Monroe Street, Denver, 80206

Time Event
9:00 - 9:45 Registration
9:30 - 9:45 Breakfast & Get to Know Each Other
Welcome #t i 239

o Dr. Hsin-Te Yeh (315 48), President, RMCSSE

* Dr. Chwen-Yuan Guo (¥ # @), Professor, Civil Engineering, University of
Colorado Denver

® Mr. Yang-Chan Chang (7&4#% &), Director, Science & Technology Division, TECO
Houston

9:45 - 10:00

Hotel and Transit Center at DIA and East Corridor
10:00 - 10:45 o Stu Williams, PE, Program Manager, DIA Transit and Hotel Program, City and
County of Denver

Development of Watershed Management in Taiwan
10:50 - 11:20 * Dr. Shen Chiang (ix ), Associate Research Fellow, National Science and
Technology Center for Disaster Reduction, Taiwan

11:20-11:35 Break

Development of Flood Mitigation Program in Taiwan
11:35-12:05  Dr. Jin-Cheng Fu (¥ &%), Associate Research Fellow, National Science and
Technology Center for Disaster Reduction, Taiwan

Development of Low-Impact-Development Designs and Operations in
Taiwan

12:10-12:40 o Dr. Yu-Jia Chiu (5f £ K), Assistant Research Fellow, Hydrotech Research
Institute, National Taiwan University
Lunch & General Membership Meeting/Elections
12:40-13:50
g HIPARARFER
: ’ Topic: To Be Announced
T400=190 Speaker: To Be Announced
14:50 - 15:00 Farewell! See You Next Time!
L _ __ __ _______ _________ __ _ _ _ ____ ____________J]
FERTEHY - KARETER - REPELHEF - B H Page 13
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Breakfast & Get to Know Each Other

Welcome B < #H
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« Dr. Chwen-Yuan Guo { wHaN)

« Mr. Yang-Chan Chang (R &)
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Typhoon Emergency Response Operation Evolution of T
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