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Final VWebinar

Window | Help We will try to post a
Release Notes v recording of this webinar
view Help System and/or the presentation
Tutorials material as soon as we can.
?E:P_'Eﬁl . : To find them:

echnical Documents »
“Check for Updates™
ICPR4.com )
Data Schema sometime tomorrow.
Who's Online
License Agreement support@icpr4.com
2 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examples . .



Lesson 5 Pre/Post Examples

* 854 Capital Circle Southwest

e St.Augustine VA Hospital

* Commercial Development —VWawa
* US 19 Drainage Improvements
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Moore Bass Example
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Moore Bass Example
Overview

Project Name:
854 Capital Circle Southwest

Location:

Leon County, Florida
Firm:

Moore Bass Consulting

JY BT Bass

CONSULTING

Engineer of Record (Plans and H&H
Calcs):
Roger V.Wynn, PE

Converted from ICPR3 to ICPR4 by SLT
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Moore Bass Example — Project Description

Existing Condition S It l
Industrial Re-Development within 7 ;i el
the 100 yr FP i #

Proposed Conditions
Warehouse Expansion

",

Proposed Stormwater Facility | %2‘4’% ;
Wet Detention Pond (with _L 11 k
compensating floodplain storage) 7 !

5 SITEV e
Outfall: West Branch of the Gum N el
Creek : g N

:: s .

VICINITY MAP
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Moore Bass Example — Site Plan
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Moore Bass Example — Design Criteria

L
PROPOSED =
BLDG REAR FACADE (jl a
FFE: 60.00 =l
PROPOSED =lw
BLDG FACADE BLDG F.F.E. 60.00 STA:15+55.48 tc;)_ S
FFE: 60.00 Sl&E /
STA14+35.48
CONST, SLOPE[PROTECTION e | /
RIP-RAP ON SIDE $LOPE ON TOP ON /” BLDG. PIERS, TYP
FILTER FABRIC|TQ TOE OF SLOPE, / i A | /
STONE DIA, SIZE SHALL BE 9" TO 12", TYP, | f /EGL
IN COORDINATED W/ FOOT SPECS SEC. 530 / Y,
- | — / o
T STA:16+55.70
5 ELEV:54.53
|
|
|
= V4
___T___-_—__ ______ =
PERM. POOL -
MIN, DEPTH= POND BOTTOM ELEV: 47.00
3.00, TYP. ©
it
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Moore Bass Example — Design Criteria

Provided TreatmentVolume
36,176 cf > Required
TreatmentVolume = 31,799 cf
Provided Permanent Pool
Volume 173,132 cf > Required
Permanent Pool Volume =
95,150 cf

© 2019, Streamline Technologies, Inc.

Frovided Treatment Volume (Exernal Only)
Stage Area Area Inc. Yol | Sum Vol | Sum Vol
(feat) {sf) (ac) (cf) (cf) (af)
50.0 26,663 0612 0.0 0.0 0.00
51.0 30,307 (0.696 26485 28,485 065
51.25 31,218 0717 7,691 26,176 0.83
SWMF (External + Internal)
Stage Area Area Inc. Yol | Sum Vol | Sum Vol
(feet) {sf) (ac) (cf) (cf) (af)
47.0 50,149 1.151 0.0 0.0 0.00
48.0 55103 1265 | 926260 526260 1.21
49.0 60,207 1382 | 9765501102810 253
50.0 65,495 1.504 | 62851.0 1731320 2.97
51.0 71,012 16830 | B82535 | 2413855 5.54
52.0 76,451 1725 | 737315315117 .0 7.23
53.0 82,642 1897 | 795465 | 3946635 9.06
54.0 88,733 2037 | 856875 (48035101 1103
0.00

Lesson 5 - Pre/Post Examples




Moore Bass Example — Design Criteria

m Provided Treatment Volume Frovided Treatment Volume (Exernal Only)
Stage Area Area Inc. Vol | Sum Vol | Sum Vol
36, I 76 Cf > Required (feeg*l[], (Sf) (ac) (cf) (cf) (af)
TreatmentVolume = 31,799 cf| 1__
=  Provided Permanent Pool =2 25609 | Dol - - oo
51.0 30,307 0 696 28485 28,485 0.65
Volume 173,132 cf > Required 6125 | 31218 | 0717 | 7691 | 36176 0.83
Permanent Pool Volume = SWMF External + Internal)
95’ |50 cf Stage Area Area Inc. Yol | Sum Vol | Sum Vol
(feet) {sf) (ac) (cf) (cf) (af)
Verify in ICPR4 model input reports 70 [so1ae || 75 55 50 500
48.0 55,103 1265 (|526260 | 526260 1.21
45.0 60,207 1,352 |J57.655.0 | 110,281.0 253
80.0 65,495 15004 [§62.851.0 1731320 397
51.0 71,012 1630 ||68,2535 | 2413855 5.54
52.0 76,451 1755 |J73.7315 3151170 7.23
53.0 82,642 1.897 ||79.546.5 | 394 663 5 9.06
4.0 88,733 2037 )85 6875 (4803510 1103
0.00
T —

10 © 2019, Streamline Technologies, Inc.
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Moore Bass Example — Design Criteria

* Pre/Post Discharge: All critical duration storms up to and

including the 25-year frequency
* Treatment Recovery: /2 volume in 60 hrs ~ Designed orifice

diameter = 1.79 in

Verify in ICPR4 model input & output reports

11 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



Moore Bass Example — Model Development

=  Curve Numbers
" AreaWeighted Average — Simple Basins
= No DCIA

= Time of Concentration
Estimated to be 5 minutes for post development

12 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es ,{:?M,q__



Existing Conditions
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Moore Bass Example — Pre Nodal Network

~< Graphic View

Menu - ﬁ ﬁ O :}ﬁ: L—rL "EL = | 3F |SimpIeBasin v| v| % |Exdusi0n v|| v| Jil |Exdusi0n v||

-] & [poyire _~]| | ¥ DD T kE #BAR S (==l E RN

General by . e =

Graphic Elements On ' .
*/ll Display

o - Scena rios
+/[] POST
I PRE
-] Hydraulic Network

+ v Node Types

110 Link Types Right Click to

+Hyw| Simple Basin

+v Manual Basin “Captu re View” ’ -:. > N » ‘“ ; r._

+Hv] Mapped Basin
+|v] Cross Section Types

+] Reference Elements n;s-.;:-f_‘;:;
---------- Overland Flow Regions !

----------- Groundwater Regions

.......... Map Layers /
¥ -] Background Images !

+ v| page_10
+ page_11
: 4 Lo [ —
J 4 ; - T n =T = =l a -‘.'-_=.?-,(_f1'_.l.§9’3s:r_-:.;_\-:___ - ) GR‘I‘P"'F SCALE . L
" General [Raster |Report | Animation |Search | :‘:;,;A-._—_ e & '1'6.4

AT TN RN

:RD
Y

=5
)

X:1199.88 Y: 3728.77

14 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es

-

A 3




Moore Bass Example — Drainage Report:

Nodal Network
ICPR3 Network Builder ICPR4 Background Image

854 Capital Circle 8W: Pre-Development Report 1

85% Capital Cir Sw
MBC Job #s10.001
Dete: D1/67/5015 v Background Image: PreModalMNetwork

w5

P

[ e-s

Hodes vo-a

L Stage/Area wrs

v Stage/ Ve luwe v
T Time/Stage

Ciara 1o a9

u manmoLe / I

/
Basins /
© Overland Flow
3 3BUH CN

T SCS Unit Gh / \
7 apUR Ga Y%
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Moore Bass Example — Drainage Report: Input

ICPR3 Basin Input

==== Baga=ins =====
Wame: A-1 Node: a-1 Status=: Onsite
Group: BAZE Type: SC3 Unit Hydrograph CH

Unit Hydrograph: Uh323
Fainfall File:
Rainfall Amcunt (in): 0.000

Arealac): 0.470
Curve Number: 20.30
DCIA{%): 0.00

ICPR4 Basin Input

Peaking Factor: 323.0
Storm Duration(hrs): 0.00
Time of Concimin): 5.20
Time Shift (hr=): 0.00

Max Allowabkle Qicfg): 999990 000

Scenario: PRE
Node: A-1
) . _ Hydrograph Method: NRCS Unit Hydrograph
Slmple BaSInS - Lumped Infiltration Method: Curve Number
CN method. CN and Tibe of Concentration:  5.2000 min
. . Max Allowable Q:  999999.00 cfs
|mper'VIOUS areas W|” be Time Shift:  0.0000 hr
included in the basin data Uf;it *I'(}’degrafh: ;J;‘33203
. . eaking Factor: .
fOI"m (]USt Ill(e ICPR3). Area: 0.4700 ac
Curve Number: 90.3
% Impervious: 0.00
% DCIA: 0.00
% Direct: 0.00
Rainfall Name:

© 2019, Streamline Technologies, Inc.
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Moore Bass Example — Drainage Report

ode

Input

==== Nodez ====

MName: &A-1

Base Flow(cfs):

Group: BASE
Type: Stage/Area

Ho Storage:
stage (ft)

50.%980
50.92520

Araeailac)

0.o0oa0
0.o0000

0.000

Init Stage (ft):
Warn Stage (ft):

Duny Node to accumulate flow and transfer downstreanm

50.980
53.000

ICPR4 Stage/Area Node Input

Node: A-1

Scenario: PRE
Type: StagefArea

Base Flow: 0.00cfs

Initial Stage: 50.98ft

Warning 5tage: 53.00 ft

Stage [ft] Area [ac] Area [ft2]

50.98 0.0000
50.99 0.0000

Comment: No Storage: Dummy Node to accumulate flow and transfer downstream

© 2019, Streamline Technologies, Inc.
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Moore Bass Example — Drainage Report
ICPR3 Time/Stage Node Input

Names: UM CREEE DITCH Base Flowl(cfs) 0.000 Init Stage(ft): 48.000
Group: BASE Warn BStage (Ft): 5Z2.000
Type: Time/Stage
FDOT Hydraulic 50 vr Design for Gum Creek Bridge Crossing
N.H.W.: 52.0
Dezign Flood Elewv: 56,5
Design Discharge: 700 cfs
Design Velocity: 2.2 fp=
2% exnceedance
Time (hrs) Stage (ft)
0. 0o 458.000
9993500 458.000

ICPR4 Time/Stage
Node Input

If a Boundary Stage Table
is assigned to the node, it
must be provided for
review. If none, then the
data shown to the right is
used for all simulations.

18 © 2019, Streamline Technologies, Inc.

Node: GUM CREEK DITCH

Scenario: PRE
Type: Time/Stage

Base Flow: 0.00cfs

Initial Stage: 48.00 ft

Warning Stage: 52.00 ft

Boundary Stage:
Year Month Day Hour Stage [ft]

0 0 0 0.0000 48.00
0 0 0 ©9999.0000 48.00

Comment: FDOT Hydraulic 50 yr Design for Gum Creek Bridge Crossing
N.HW.: 52.0

Design Flood Elev: 56.5

Design Discharge: 700 cfs

Design Velocity: 2.2 fps

2% exceedance

Lesson 5 - Pre/Post Examples




Moore Bass Example — Drainage Report: Input

ICPR3 Link
Input: Pipe

ICPR4 Link
Input: Pipe

==== Pipes
Mams: A-1 TS DITCH-FR From Node: &-1 Length{ft) :
Group: BASE To Node: E-BND-SITE Count :
Friction Equation:
UPSTREAM DOWM S TRE M Solution Algorithm:
Geometry: Circular Circular Flow:
Span{in}: 12.00 12 .00 Entrance Loss Coef:
Eise{in): 1z.00 12.00 Exit Loss Coef:
Invert(ft): 50.%970 50.180 Bend Loss Coef:
Manning's MN: 0.015000 0.015000 outlet Ctrl Spec:
Top Clipiin}): 0.000 0.000 Inlet Ctrl Spec:
Bot Clipi{in): 0.000 0.000 Stabilizer COption:

Upstream FHWA Inlet Edge Description:
Circular: Smooth tapered inlet throat

Downstream FHWA Inlet Edge Description:
Circular: Smooth tapered inlet throat

225.00

1

Rutomatic
Most Restrictiwve
Both

0.00

1.00

0.00

Use dc or Tw
Use dc

None

Pipe Link: A-1 TO DITCH-FR

Scenario:
From Node:
To Node:

Link Count:
Flow Direction:
Damping:
Length:

FHWA Code:
Entr Loss Coef:
Exit Loss Coef:
Bend Loss Coef:
Bend Location:
Energy Switch:

Upstream Downstream
PRE Invert: 50.97 ft Invert: 50.18 ft
A-1 Manning's N:  0.0150 Manning's N:  0.0150

E-BND-SITE Geometry: Circular Geometry: Circular

1 Max Depth: 1.00 ft Max Depth: 1.00 ft

Both Bottom Clip

0.0000 ft Default: 0.00 ft Default: 0.00 ft

225.00 ft Op Table: Op Table:

43 Ref Node: Ref Node:

0.00 Manning's N:  0.0150 Manning's N:  0.0150

0.00 Default: 0.00 ft Default:  0.00 ft

0.00 ft Op Table: Op Table:

Energy Ref Node: Ref Node:
Manning's N:  0.0150 Manning's N:  0.0150

19 © 2019, Streamline Technologies, Inc.
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Proposed Conditions
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Lessn 5 Moore Bass Example — Post Nodal Network

- Graphic View
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»| -+ Background Images
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v/ Mapped Basin
i+l Cross Section Types

Reference Elements
-- Overland Flow Regions
- Groundwater Regions
PRE

Map Layers /

+ page_10
+/ | page_11

4

General | Raster |Report | Animation |Search |

v| % |Exdusi0n v| |

v| Jil |Exdusi0n - | |

Right Click to

“Capture View”

3
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[

N

C

£ N hos Bass

X:922.83 Y: 3505.34
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Moore Bass Example — Drainage Report:
Post-Development Input

ICPR4 Stage/Area Node: Pond Input Data

Node: P-SWMF

Scenario:  POST
Type: Stage/Area VerifyTreatmentVqume

Base Flow: 0.00 cfs Requirements
Initial Stage:  50.00 ft

Warning Stage: 53.01 ft

47.00 1.1510 50138

48.00 1.2650 55103
49.00 1.3820 60200
50.00 1.5040 65514
51.00 1.6300 71003
52.00 1.7620 76753
53.00 1.8970 82633
54.00 2.0370 88732

| Comment: Permanent Pool Elevation set at 50.00

22 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



Moore Bass Example — Drainage Report: Input

ICPR3 Link
Input:
Channel

==== Channels ==

Name :
Group:

Geometry:
Invert (ft) :
TClpInitZ{ft):
Manning'™s MN:
Top Clipi(ft):
Bot Clipi(ft):
Main XSec:
fuxElevl (£t :
Aux XsSecl:
fuxElevz (ft) :
Aux HSec2:

Top Width{ft):
Depthi{ft):

Bot Width(ft):
Ltedelp (h/v) :
Rt3dslp (h/v) :

E-3 TO E-Z2

BASE

UPSTREAM

Irregular
51.000
9555.000

E-4 TO E-3
0.000

0.000

From Node:

DOWNSTREAM
Irregular

E-3 TO E-Z2

Friction Equation:
Solution Algorithm:
Flow:
Coef:
Coef:
Coef:
Coef:
Spec:
Spec:
Stabilizer Option:

Contraction
Expansion
Entrance Loss
Exit Loss
outlet Ctrl
Inlet Ctrl

Length (ft) :
Count:

Automatic
Automatic
Both

0.100

0.300

0.000

0.000

Use dc or tw
Use dc

HNone

. Channel Link: E-3 TO E-2
ICPR4 Llnk Scenario: POST Inwert: 51.00 ft
. FromMode: E-3 Manning's MN:
InPUt' To MNode: E-2 Y
Chan nel Lin|.< Cognt: 1 Cross Secton: Cross Section:
Flow Direction: Both
Darrping: 00000 ft
Length: 20470 ft
Contraction Coef: 0,10
Expansion Coef: 030
Entr Loss Coef: 000
Exit Loss Coef: 000
Bend Loss Coef:  0.00
Bend Location:  0.00 ft
Erergy Switch:  Energy
23 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es '
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Moore Bass Example — Drainage Report: Input

ICPR3 Cross Section Input S SNRLE
\
e | [
I R T \ r{‘ SN ,n\ |
-'—-
Name: E-3 TO E-Z Group: BASBE 4\_‘ rﬁl’n quq | |
Encroachment: No J ] ‘y?l l |' 8
Staticon (ft) Elevation(ft) Manning's N =~ *?Q/'&?P > o«
________________________________________ NI e | [ 2 |
-8.480 52.000 0.070000 i —
-5. 600 51.000 0.070000 —— ' E :I—
0.000 51.000 0.070000 B 1 > 1] |
. . | 2 by
em e o =
9.980 53.000 0.070000 T
ICPR4 Cross Section Input I ’ ki
3 [
(5| [, |||
cenario:  PRE - ‘ = \ | I |
Lid: N - L= 3
Conveyance Methc;d: I(?PRV3 / e II % hﬁih\l‘\\ ll lg
x T » R
Bottom Point Table ,f'f iL =4 1_l _\1 = l
Station [ft] Elevation [ft] Manning's N _.OS!EE; | ‘g L
0 -8.48 52.00 0.0700 | L. s S NI
1 -5.60 51.00 0.0700
2 0.00 51.00 0.0700
3 5.60 51.00 0.0700
4 7.54 52.00 0.0700
5 9.98 53.00 0.0700

© 2019, Streamline Tech

nologies, Inc.
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Moore Bass Example — Drainage Report: Input
ICPR3 Link Input: Drop Structure

==== Drop Structures

MName: B-DRCE TO OUT From MNode: PB-SWME Length{ft): 1&6.00
Group: BASE To Node: B-BND-SITE Count: 1
UPSTREAM DOWN S TRERM Friction Eguation: Automatic
Geometry: Circular Circular Solution Algorithm: Automatic
Span{ini: 18.00 18.00 Flow: Both
Rise(in): 18.00 18.00 Entrance Loss Coef: 0.000
Invert{ft): 45.550 49,760 Exit Loss Coef: 1.000
Manning's N: 0.012000 0.01z000 outlet Ctrl Spec: Use do or tw
Top Clip{in)i: 0.000 0.000 Inlet Ctrl Spec: Use dc
Bot Clip{in): 0.000 0.000 Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular: Smooth tapered inlet throat

Downstream FHWA Inlet Edge Description:
Circular: Smooth tapered inlet throat

*** Weir 1 of 3 for Drop Structure P-DROP TO OUT ***

TABLE
Count: 1 Bottom Clip{in): 0.000
Type: Horizontal Top Clipi{in): 0.000
Flow: Both Weir Dizc Coef: 32.200
Geometry: Rectangular Orifice Disc Coef: 0.670
Spani{in): 24.00 Invert {fti: 53.300
REise{in): 26.00 Control Elev (ft): 53.300

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es "47"‘14—



Moore Bass Example — Drainage Report: Input

ICPR4 Link Input: Drop Structure - Pipe Component

T I
8-13 N l |
MODIF(IJED TYPE e HH T / I

|

|

RATE INLET | i

FDOT INDEX #232— | = i

SEE DETAILITHIS SHEET [\ I
I

|
TOPEL: 533 | '\ {
INV.EL:49.95 || [\ |\ i

|

|

|

Drop Structure Link: P-DROP TO OUT Upstream Pipe Downstream Pipe
Scenario: POST Invert: 49.95 ft Invert: 49.76 ft
From Node: P-SWMF Manning's N:  0.0120 Manning's N:  0.0120
To Node: P-BND-SITE Geometry: Circular Geometry: Circular gTVTy13
Link Count: 1 Max Depth: 1.50 ft Max Depth: 150 ft |WALL
Flow Direction: Both Bottom Clip : 53.36
Solution: Combine Default:  0.00 ft Default: 0.00 ft
Increments: 10 Op Table: Op Table:
Pipe Count: 1 Ref Node: Ref Node:
Damping: 0.0000 ft Manning's N:  0.0120 Manning's N:  0.0120
Length: 16.00 ft Top Clip
FHWA Code: 48 Default:  0.00 ft Default: 0.00 ft
Entr Loss Coef: 0.00 Op Table: Op Table:
Exit Loss Coef: 1.00 Ref Node: Ref Node:
Bend Loss Coef: 0.00 Manning's N:  0.0120 Manning's N: 0.0120
Bend Location: 0.00 ft
Energy Switch: Energy

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es ,A'?Qaq__



Moore Bass Example — Drainage Report: Input

ICPR4 Link Input: Drop Structure - Weir Components

- 333 - Weir Component
. Weir: 1 Bottom Clip
EL. 538 — " —/ Weir | Weir Count: 1 Default: 0.00 ft
EL 533 — P Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
e | — Weir 3 Weir Type: Horizontal
EL 520 — 4/‘“( Geometry Type: Rectangular Default: 0.00 ft
~ . 12wipE Invert: 53.30 ft Op Table:
EL. 515 — R \ V-NOTCH Control Elevation:  53.30 ft Ref Node:
Max Depth: 3.00 ft
\ SKIMMER STRUCTURE Max Width: 2.00 ft Weir Default:  3.200
EL 4905 \. / ~ AS SOLID HATCH SHOWN Fillet: 0.00 ft Weir Table:
/ 18" RCP Ogﬁ.cre D\:_fagjllt: 0670
—~ rifice Table:
Weir 2 / Verify Weir Detail matches Model

27 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es "?"‘4’



Moore Bass Example — Drainage Report:
Post-Development Input

ICPR4 Link Input: Drop Structure (cont’d)

Weir Component Weir Component

Weir: 2 Weir: 3
Weir Count: 1 Weir Count: 1
Weir Flow Direction: Both Weir Flow Direction: Both
Damping: 0.0000 ft Damping: 0.0000 ft
Weir Type: _ Sharp Crested Vertical Weir Type: Sharp Crested Vertical
[ Geometry Type: Circular Geometry Type: Trapezoidal
Invert: 50.00 ft Invert: 52.00 ft
Control Elevation:  50.00 ft Control Elevation: 52.00 ft
\ Max Depth: 0.15 ft Max Depth: 1.22 ft
Extrapolation Method: Normal Projection
Orifice Design from Bottom Widtn:  0.00
. Left Slope: 0.385 (h:v)
Treatment Calcs, Diameter Right Slope:  0.385 (h:v)
= 1.79 in
© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examples
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ICPR3 Simulation Input:

Moore Bass Example — Drainage Report:

Simulation Input
Hydrology & Routing

==== Hydrology Simulations == = ===

Wame: 002vr-001hr
Filename: C:\Project=s,210. 001 \Workfiles\ STORMWATERY PREY 002y r—-001hr. R32

Override Defaults: Yes
Storm Duraticonihrs): 1.00
Rainfall File: Fdot-1
Rainfall Amount (in): 2.34

Time (hrs) Print Inc(min)
Z2.000 2.00
==== Routing Simulations =
MName: 00Zyr-001lhr Hydrology Sim: 002vr-001lhr
Filename: C
Execute: Yes= Restart: MNo Patch: HNo
Alternative: No
Max Delta Z(ft): 1.00 Delta 2 Factor: 0.00500
Time Step Optimizer: 10.000
Start Time (hrs): 0.000 End Time (hrs): 2.00
Min Calc Time (sec): 0.5000 Max Calc Time (sec): &0.0000
Boundary Stages: Boundary Flows:
Time (hrs) Print Inc{min)
2.000 2.000
Group Eun
BAGE Teas
© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



Moore Bass Example — Drainage Report:
Simulation Input
ICPR4 Simulation Input: General Tab

Simulation: 002yr-001hr

Scenario: POST
Run Date/Time: 10/17/2019 1:15:19 PM
Program Version: ICPR4 4.05.02

General

Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 2.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 60.0000
30 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es
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Moore Bass Example — Drainage Report:
Simulation Input

ICPR4 Simulation Input: Output Time Increments Tab

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0.0000 2.0000

o
(=

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0.0000 2.0000

o
(=

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0.0000 360.0000

Restart File
Save Restart: False

o
(=

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es %



Moore Bass Example — Drainage Report:
Simulation Input

ICPR4 Simulation Input: Resources & Lookup Tables Tab

Resources & Lookup Tables

Rainfall Folder: ICPR3 Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph ICPR3 Curve Number Set:
Folder:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:
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Moore Bass Example — Drainage Report:
Simulation Input

ICPR4 Simulation Input:Tolerances & Options Tab

Tolerances & Options
Time Marching: SAOR IA Recovery Time: 24,0000 hr
Max Iterations: 6 ET for Manual Basins: False
Over-Relax Weight 0.5 dec
Fact:
dZ Tolerance: 0.0010 ft Smp/Man Basin Rain  Global
Opt:
Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: Fdot-1
Rainfall Amount: 2.34 in
Edge Length Option: Automatic Storm Duration: 1.0000 hr
Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area 1 ft2 Min Node Srf Area 113 ft2
(2D): (1D):
Energy Switch (2D): Energy Energy Switch (1D): Energy
Comment:
NOAA Rainfall site: San Luis City Park - Station ID: 91-0623
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Pre/Post Analysis
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Moore Bass Example — Drainage Report: Output

ICPR3 Hydrology Results

Simulation Ba=in Group Time Max Flow Max Vo lume Volume
hr= of= in ft3

00Zyvr-001hr A-1 BASE 0. 53 1.78 1.926 Z865.818
00Zyr-00zZhr A-1 BASE 0. 80 1.44 2.554 3801.73%
00Zyr-004hr A-1 BASE 2.00 0.73 3.078 4581.117
002y r—-008hr A-1 BASE 4. 00 0.a% 3.583 5333.321
00Zyr-0Z4hr A-1 BASE 1=.00 0.20 4.408 6560.528
00Zvr-072hr A-1 BASE 59,59 0.1= 5.583 8309.090
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Moore Bass Example — Drainage Report: Output
ICPR4 Hydrology Results: Basin Summary Report

854 Capital Circle SWW. Post-Development Report 2

Simple Basin Runoff Summary [POST]

Basin Sim Name Max Fow Time to Total Total Area [ac] Equivalent % Imperv % DCIA
Name [cfs] Max Flow  Rainfall Runoff [in] Curve
[hrs] [in] Number

A-1 002yr-001 1.77 0.5333 2.34 1.93 0.4100 96.2 0.00 0.00
hr

A-1 002yr-002 1.40 0.7667 2.98 2.53 0.4100 96.2 0.00 0.00
hr

A-1 002yr-004 0.73 2.0000 3.51 3.07 0.4100 96.2 0.00 0.00
hr

A-1 002yr-008 0.69 4,0000 4.02 3.58 0.4100 96.2 0.00 0.00
hr

A-1 002yr-024 0.20 12.0000 4.85 4.41 0.4100 96.2 0.00 0.00
hr

A-1 002yr-072 0.12 59.9167 6.03 5.58 0.4100 96.2 0.00 0.00
hr

A-1 002yr-168 0.09 ] 160.0000 741 6.96 0.4100 96.2 0.00 0.00
hr

A-1 002yr-240 0.12 | 184.0000 8.36 791 0.4100 96.2 0.00 0.00
hr
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Moore Bass Example — Drainage Report: Output

ICPR3 Node Max:

Max Warning Max Delta Max Surf Mazx Max

Name Simulation Btage Stage Btage Area Inflow outflow
ft ft ft frz cfs cfs

A-1 00Z2vr—001hr 55.28 53.00 0.0053 120 10.04 9,80
A-1 00Zvr-002Zhr 53.72 53.00 0.0042 120 g.18 g.07
A-1 00Zvr—-004hr 51.46 53.00 —0.0050 120 4.44 4,39
A-1 00Zvr—-008hr 51.56 53.00 0.004% 120 4.16 4. 11
A-1 00Z2vr—024hr 51.34 53.00 0.0043 134 1.17 1.17
A-1 00Z2vr-072hr 51.53 53.00 0.0030 128 0.73 0,7z
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Moore Bass Example — Drainage Report: Output

ICPR4 Node Summary Report:

Node Max Conditions w/ Times [POST]

5im Warning Max Min/Max Max Max Max Timeto Timeto Timeto Time to
Name Stage Stage Delta Total Total Surface  Max Min/Max Max Max
[ft] [ft] Stage Inflow Outflow Area Stage Delta Total Total
[ft] [cfs] [cfe] [ft2] [hr] Stage Inflow Outflow
[hr] [hr] [hr]
A-1 002yr-0 53.00 55.19 0.00 9.96 9.81 134 0.63 0.27 0.60 0.62
01hr
A-1 002yr-0 53.00 53.56 0.00 7.98 7.88 134 0.82 1.14 0.79 0.81
0zhr
A-1 002yr-0 53.00 51.47 0.00 4.39 4.37 134 2.03 2.99 2.00 2.00
04hr
A-1 002yr-0 53.00 51.58 0.00 4.08 4.07 133 4.02 0.02 3.85 3.85
0shr
A-1 002yr-0 53.00 51.35 0.00 1.18 1.18 132 24.00 22.86 12.00 11.46
24hr
A-1 002yr-0 53.00 51.54 0.00 0.73 0.73 132 71.99 55.25 59.24 59.67
72hr
A-1 002yr-1 53.00 51.65 0.00 0.55 0.54 130 167.99 150.37 0.04 155.32
66hr
A-1 002yr-2 53.00 51.68 0.00 0.71 0.71 131 216.02 | 191.33 180.25 180.25
40hr
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Moore Bass Example — Drainage Report: Output

ICPR4 Node Summary Report: Freeboard provided @SWF?

Node Max Conditions wf Times [POST]

5im Warning Max MinfMax Max Max Max Timeto Timeto Timeto Time to
Name Stage Stage Delta Total Total Surface  Max Min/fMax Max Max
[ft] [ft] Stage Inflow Outflow  Area Stage Delta Total Total
[ft] [cfs] [cfs] [ft2] [hr] Stage Inflow Outflow
[hr] [hr] [hr]
P-SWMF | 100yr-0 53.01 51.42 0.00 49.42 292 73420 1.28 0.64 0.60 0.01
O1lhr
P-SWMF | 100yr-0 53.01 51.83 0.00 40.91 292 75763 2.00 1.58 0.78 0.01
02hr
P-SWMF | 100yr-0 53.01 52.29 0.00 24.36 292 78431 4.00 2.99 2.00 0.01
04hr
P-SWMF | 100yr-0 53.01 52.69 0.00 23.95 292 80791 8.00 4.82 4.00 0.01
0ghr
P-SWMF | 100yr-0 53.01 53.06 0.00 7.28 2.92 83028 22.05 12.01 12.00 0.01
24hr
P-SWMF | 100yr-0 53.01 53.27 0.00 4.48 2.92 84267 64.07 57.01 56.66 0.01
72hr
P-SWMF | 100yr-1 53.01 53.23 0.00 2.97 2.92 84046 160.08 | 152.81 159.39 0.01
68hr
P-SWMF | 100yr-2 53.01 53.09 0.00 3.62 2.92 83212 | 184.16 180.17 181.36 0.01
40hr
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Moore Bass Example — Drainage Report: Output

ICPR4 Node Summary Report: Pre-Post Comparison @

Boundary Node

Node Max Conditions w/ Times [PRE]

Node Sim Warning Max Min/Max
Name Name Stage Stage Delta
[ft] [ft] Stage
[ft]
GUM 025yr-0 52.00 48.00 0.0000
CREEK | 24hr
DITCH

Max
Total

Inflow
[cfs]

Time to
Max
Total
Outflow
[hr]
0.0000

Time to
Max
Total
Inflow
[hr]
12.0229

Time to
Min/Max

Time to
Max
Stage
[hr]

Max
Surface
Area
[ft2]

Max
Total
Outflow
[cfs]

Delta
Stage

[hr]

11.50 0.00 0.0000 0.0000

Node Max Conditions w/f Times [POST]

Node Sim Warning Max Min/Max
Name Name Stage Stage Delta
[ft] [ft] Stage
[ft]
GUM 025yr-0 52.00 48.00 | 0.0000
CREEK 24hr
DITCH

Time to
Max
Total
Outflow
[hr]
0.0000

Time to
Max
Total
Inflow
[hr]
12.0140

Time to
Min/Max
Delta
Stage
[hr]
0.0000

Max
Surface
Area
=]

Max
Total
Qutflow
[cfe]
7.32 0.00

0] 0.0000
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Moore Bass Example — Drainage Report: Output

ICPR3 Link Max Report:

Max Max Max Max

Name Simulation Flow Delta Q US Stage DS Stage

cts ofs pi pi

A-1 TO A-A 002vr-001hr 5.90 -1.097 55. 262 52.231
A-1 TO A-A 0D0Zwvr—-00Z2hr g8.07 -0.997 53,721 51.704
A-1 TO A-A 0D0Zvr—-004hr 4,39 -0.537 51. 4563 51.013
A-1 TO A-A 0D0Zwvr—-008hr 4.11 -0.401 51.581 51.14%2
A-1 TO A-A D0dwr-0Z4hr 1.17 0.295 51.337 51.338
A-1 TO A-A 00Zwr-072hr 0.72 0.475 51. 532 51.534
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Moore Bass Example — Drainage Report: Output

ICPR4 Link Summary Report:

Lirk Min/Mvax Condiions with Times [PCST]

Sim Mlin M las ; s Nimeto Timeto Timeto  Timeto  Time to
Marme Flow Flo el t Veloci by Min :
[cfs] [cfs Oy Fp s Flow o Drelta
[hr=] [hrs] Fl o [hrs] [hr=]
[hrs]
A-1TO | 002yr-0 9.81 -055 -0.31 8.00 200 0Lz22| 00429 02128 )] 06222 | 06222
A-A 01hr
A-1TO | 002yr-0 788 -055 -0.29 6.42 G4z | 08108 00420 02345 | 08108 | 02108
A-A azhr
A-1TO | 002yr-0 4,37 -055 0.28 3.56 2.56 20042 | 00429 | 39350 2.0042 2.0042
A-A Odhr
A-1TO | 002yr-0 4.07 -055 032 33 231 28490 00429 72358 | 38490 | 28490
A-A Oshr
A-1TO | 002yr-0 1.18 -055 037 0.97 -251 | 114805 | 00429 | 220776 | 114605 | 00389
A-A 24hr
A-1TO | 002yr-0 0.73 -055 036 0.71 -251 1596742 00429 | 526435 | 88106 | 00389
A-A 7ehr
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VA Example

43 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



VA Example
Overview

* Project Name:
St.Augustine V.A.

e Location:
St.Augustine, Florida

* Firm:
Davis Dinkins Engineering, PA.

* Engineer of Record (Plans):
Davis Dinkins, PE
Engineer of Record (H&H Calcs):
Warren McKinnie, PE, CFM

STREAMLINE
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VA Example — Project Description

Existing Condition
Pine Plantation and VWetlands

Proposed Conditions
Institutional/Hospital

‘LG" ; G

Proposed Stormwater et o i '
. Location » g o :

Facility \ o =1, - N

Wet Detention 7 e OB g S

. y 3 | B

Outfall: Fox Creek

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es ,Jﬁ'?q—'ﬂ__



VA Example — Design Criteria

SJRWMD
*  Wet detention treatment shall be provided for the greater of:

* | inch of runoff over the drainage area or 2.5 inches
across the impervious area

* Y2 Treatment Recovery: 24 - 30 hrs

*  Pre/Post Discharge: 25-year 24-hour and 2.33-year 24-hour
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VA Example — Model Development

Curve Numbers
= Distributed Approach
= TR-55Table 2-2a

Time of Concentration
=  Calculated with minimum of 10 minutes

Seasonal Higher Water Level (SHWL)
= 34.2-ft (NAVDSS8)

Tailwater
= Established from Moultrie Creek and Moses Creek Watershed
model (Jones Edmunds)
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Existing Conditions
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VA Example - Mode
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VA Example — Existing Conditions

&

7
B Property
i Limits

5

Existing
Conditions

Basins
P
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VA Example — Existing Conditions

ESHIER ™

AKX O g
Name |22006A | |[Node Point Edit gg:
Scenario |PRE j L
Type |51agef.¢\rea j Stage Area -
» 31.91 0.000574
Base Flow |U | 2 0.030992
Initial Stage |33.8 | 32.25 0.412643
Warning Stage |38.48 | 32.5 0.706437
arming =fage [+ 3275 0.962466
33 1.236226
Comment |Zi = Weir Control Elev. j 33.25 1.517447
Zw = Roadway Crown 33.5 1.871556
33.75 2.217631
-
|Mode External Hydrographs Grid oRr;:
+
| |Exterr|aIH... |
I
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VA Example — Existing Conditions

Raster Legend
[ | 1300: High Density Res...
] 1400: Commerdial and ...
[ | 1900: Open Land
=
[

4410: Pine Plantation
6300: Wetland Forest ...
8140: Roads and High...
8310: Electrical Power ...
8320: Electrical Power ...

3200: Shrub and Brush...
4200: Upland Hardwoo...
[ 4340: Upland Mixed Co...

ORORET]

52 } © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es m



VA Example — Existing Conditions
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VA Example — Existing Conditions
Basins d

Hydrograph Method - [NRCS Unit Hydrograph 7.175849 | 6300: Wetland ... |A/D

0.003928 | 1300: High Den... |A/D
0.043132 | 8140: Roads an... | AD

Name |B22006A | |[Manual Basin Sub-Basin Edit 7 x|
Scenario |F‘RE j L
Mode |22uuﬁp, | Area Land Cover Zone | Soil Zone Rainfall Mame Crop Coefficient Zone | Reference ET Station
J 3 0.675604| 1900: Open Land | A/D
-
El

Infiltration Method |Cur'ue Mumber

Time of Concentration |3?

Max Allowable Q |U

Time Shift |0

Unit Hydrograph |UH 100

—

Peaking Factor | 100

&

Comment |

| Create | | Delete |

54 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es %



55

VA Example Curve

Number Set

Land Cover Zone

Soil Zone

:1300: High Density Residential

{ASD

1300: High Density Residential

1400: Commercail and Services

1400: Commercail and Services

1900: Open Land

1900: Open Land

3200: Shrub and Brushland

3200: shrub and Brushland

4200: Upland Hardwood Forest

4200: Upland Hardwood Forest

4340: Upland Mixed Coniferous/Hardwood
4340: Upland Mixed Coniferous/Hardwood
4410: Pine Plantation

4410: Pine Plantation

6300: Wetland Forest Mixed

6300: Wetland Forest Mixed

8140: Roads and Highways (divided 4-lanes with medians)
8140: Roads and Highways (divided 4-lanes with medians)
8310: Electrical Power Facilities

8310: Electrical Power Facilities

8320: Electrical Power Transmission Lines
8320: Electrical Power Transmission Lines
Impervious

Impervious

Proposed Open Space

Proposed Open Space

Pond Open Space

Water

Water

Pond Open Space

c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
A/D
c/D
c/D
A/D
c/D
A/D

Curve Number

80
a0
80

wERE

73
9
9
79
79
79
79
98
98
100
100

8ERER

98
39
714
a0
93
98
80
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VA Example Impervious Set

Land Cover Zone

%% Impervious

:1300: High Density Residential

35
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1400: Commercail and Services

1900: Open Land

3200: Shrub and Brushland

4200: Upland Hardwood Forest

4340: Upland Mixed Coniferous/Hardwood
4410: Pine Plantation

6200: Wetland Forest Mixed

8140: Roads and Highways (divided 4-lanes with medians)

8310: Electrical Power Facilities

8320: Electrical Power Transmission Lines
Impervious

Proposed Open Space

Pond Open Space

Water

70
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100
50

100

100
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VA Example TC’s

2vr 24hr rain event 5
Minimum TC 10
Sheet Flow Surface Codes

a Smooth Surface

Shallow Concentrated Surface Codes
forass, dense U unpaved surface
g grass, bermuda
h woods, light

i woods, dense

b fallow (ne residue)
C cultivated < 20% Res.
d cultivated > 20% Res.

p paved surface

57

@ grass - range, shoert

i range, natural

© 2019, Streamline Technologies, Inc.

FLOW TYPE LENGTH| Elev1 Elewv 2 SLOPE | SURFACE | MANNINGS| AREA WP VELOCITY TRAVEL
BASIN (feet) (feet) (feet) (ft./ft.) CODE "N" (sq.ft.) | (feed) (ft./izec.) TIME
B22006A SHEET 200 37.09 33.16 0.01965 H 0.4 n/a n/a n/a 30.12 min
SHALLOW CONCENTRATED 365 33.16 32.07 0.00299 U 0.88 6.90 min
B22006A Time of Concentration 37.0 min
FLOW TYPE LENGTH| Elev1 Elev 2 SLOPE | SURFACE | MANNINGS | AREA WP VELQCITY TRAVEL
BASIN (feat) (feet) (feet) (fr./ft.) CODE "N" (sq.ft.) | (fest) (ft./zec.) TIME
B22006B SHEET 197 37.88 3487 0.01528 H 0.4 n/a n/a n/a 32.91 min
SHALLOW CONCENTRATED 504 34.87 33.28 0.00268 U 0.83 11.86 min
B22006B Time of Concentration 44.8 min
FLOW TYPE LENGTH| Elev1 Elewv 2 SLOPE | SURFACE | MANNINGS| AREA WP VELOCITY TRAVEL
BASIN (feet) (feet) (feet) (ft./ft) CODE "N" (sq.ft.) | (feet) (ft./sec.) TIME
B21308A SHEET 208 39.24 36.68 0.01231 J 0.13 n/a n/a n/a 15.25 min
SHALLOW CONCENTRATED 853 36.68 35.08 0.00188 U 0.70 20.34 min
B21308A Time of Concentration 35.6 min
FLOW TYPE LENGTH| Elev1 Elev 2 SLOPE | SURFACE | MANNINGS | AREA WP VELQCITY TRAVEL
BASIN (feet) (feet) (feet) (ft./ft.) CODE "N" (sq.ft.) | (feed) (ft./izec.) TIME
B21780 SHEET 235 38.68 36.29 0.01017 H 0.4 n/a n/a n/a 44.60 min
SHALLOW CONCENTRATED 557 36.29 35.06 0.00221 U 0.76 12.24 min
B21780 Time of Concentration 56.8 min
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VA Example — Basin Max

Manual Basin Runoff Summary [PRE]

Sim Name Max Flow  Time to Total Total Area [ac] Equivalent % Imperv
[cfs] Max Flow  Rainfall Runoff [in] Curve
[hrs] [in] Number

B21308A | 025YR_24 11.89 12.5833 9.50 7.45 7.7992 83.7 15.00 0.59
HR

B21780 025YR_24 9.24 12.9333 9.50 7.24 8.7902 82.1 3.21 0.57
HR

B22006A | 025YR_24 13.45 12.5667 9.50 9.04 7.9016 96.8 0.57 0.56
HR

B22006B | 025YR_24 16.08 12.7000 9.50 7.51 12.5214 84.2 0.01 0.01
HR

B21308A 100YR_24 16.70 12.5667 12.70 10.53 7.7992 83.6 15.00 0.59
HR

B21780 100YR_24 13.15 12.9000 12.70 10.32 8.7902 82.0 3.21 0.57
HR

B22006A 100YR_24 18.08 12.5667 12.70 12.20 7.9016 96.7 0.57 0.56
HR

B22006B 100YR_24 22.65 12.7000 12.70 10.59 12.5214 84.0 0.01 0.01
HR

B21308A 233YR_24 5.18 12.6167 5.00 3.25 7.7992 84.0 15.00 0.59
HR

B21780 233YR_24 3.86 13.0167 5.00 3.07 8.7902 82.2 3.21 0.57
HR

B22006A | 233YR_24 6.94 12.5667 5.00 4.60 7.9016 96.9 0.57 0.56
HR

B22006B | 233YR_24 7.02 12.7333 5.00 3.32 12.5214 84.7 0.01 0.01
HR

© 2019, Streamline Technologies, Inc.
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VA Example — Node Max

Node Max Conditions [PRE]

Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
Stage [ft] [ft] Delta Stage Inflow [cfs] Outflow [cfs] Area [ft2]
[ft]

21308 025YR_24HR 36.70 31.59 0.0055 11.89 0.00 0
21308 100YR_24HR 36.70 32.07 0.0067 16.70 0.00 0
21308 233YR_24HR 36.70 30.23 0.0069 5.18 0.00 0
21308A 025YR_24HR 39.15 34.72 0.0010 11.89 11.89 259
21308A 100YR_24HR 39.15 35.06 0.0010 16.70 16.70 1453
21308A 233YR_24HR 39.15 34.17 0.0010 5.18 5.18 237
21780 025YR_24HR 44.60 36.32 0.0029 9.24 0.00 0
21780 100YR_24HR 44.60 36.35 0.0034 13.15 0.00 0
21780 233YR_24HR 44.60 36.26 0.0024 3.86 0.00 0
22006 025YR_24HR 37.50 32.26 0.0056 25.82 0.00 0
22006 100YR_24HR 37.50 32.74 0.0064 33.21 0.00 0
22006 233YR_24HR 37.50 31.24 0.0041 12.93 0.00 0
22006A 025YR_24HR 38.48 34.17 0.0004 25.97 25.82 127636
22006A 100YR_24HR 38.48 34.20 0.0005 33.31 33.21 129820
22006A 233YR=24H R 38.48 34.10 0.0004 13.47 12.93 122169
22006B 025YR_24HR 38.48 35.25 0.0010 13.96 69937
220068 100YR_24HR 38.48 H 0.0010 17.95 107719
22006B 233YR_24HR 38.48 34.71 0.0010 6.86 10310

© 2019, Streamline Technologies, Inc.
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VA Example — Link Max

Link Min/Max Conditions [PRE]

Link Name Sim Name Max Flow Min Flow [cfs] Min/Max Max Us Max Ds Max Avg

[cfs] Delta Flow Velocity [fps] Velocity [fps] Velocity [fps]
[cfs]

P22006B 025YR_24HR
P22006B 100YR_24HR 0.00 0.02 3.72 4.95 4.34
P22006B 233YR_24HR 0.00 0.02 2.83 3.66 3.24
P31308A 025YR_24HR 11.89 0.00 0.02 3.29 4.54 3.92
P31308A 100YR_24HR 16.70 0.00 0.02 3.64 5.06 4.35
P31308A 233YR_24HR 5.18 0.00 0.01 2.62 3.59 3.11
W22006A 025YR_24HR 0.00 0.04 1.09 1.09 1.09
W22006A 100YR_24HR 0.00 0.05 1.13 1.13 1.13
W22006A 233YR_24HR 0.00 0.05 1.01 1.01 1.01
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Proposed Conditions
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VA Example — Proposed Conditions

STATE RoOAD NO. 207

[RASHT OF WAT WIOTH WAMLS)

|

e

E BLVD.

DEERFIELD pp

T T S
?ii‘ﬂ S, i B : i
r:'tg‘mr.s—_: P R i

e

TzgrE (TYE) I
frﬁ‘JJ n-f;ﬂ’sﬂ
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Lesson 5:VA Examp

e — Proposed Conditions

Pond Storage 1

Treatm e nt VO I u m e ca I cu I atio ns Stage Area Area Inc al Vol Storage Yolu] Comments
[fe. NAVDES) (ac] i(5)] lac_h] [ac_ft)
R 0035 1516, 04 0.00 0,00 Pord Bottom
Z5.0 0.040 TTELE1 0.0 [E]
Total Drainage Area = 6.19 acres = == == = 2
) 4,30 0113 4512.81 013 033 Cortrol Elevation
Impervious Area = 3.48 acres 34.91 0.130 EEENE] 0.07 0.47 2 TV lInterpolated]
. Top of TV [Interpolated).
Treatment Volume (1-inch) = 0.52 ac-ft Incromental Treatment is
A based on total treatment
Treatment Volume (2.5-inches over 35.45 0,145 £349.79 0.08 0.54 volume.
imper\fious} = 0.72 ac-ft AL 0T [LSTRNL) AR LX)
- 37.00 0153 B422.30 [§E 080
IRequired Treatment Volume {ac-ft) = 0.72 ac-ft 3530 0.235 10575.44 025 105 TOE
IPrwid ed Treatment Volume {ac-ft) = 0.72 ac-ft
Pond Storage 2
Control Elevation = 34.30 f'tr MANVDES Stage Area Area Inc al Vol Storage Yolur Comments
. L (fr_ NAVDBB) {ac) (it*) [ac-ft) {ac—ft)
Overflow Weir Elevation = 35.45 ft, NAVDS3 6.5 0178 | T152.6528 0.0 .00 Ford Bottom
Treatment Volume Depth = 1.15 ft 3.0 0134 | 84451604 013 013
S50 179 q 157 110 -
34,30 0,363 15805.713 0.43 153 Cortrol Elevation
34.91 0358 1732764 0.23 176 W2 TV (nterpolated)
Permanent Pool Volumes T pec)
Incremental Treatment iz
Drainage Area (DA) 6.19 acres 3545 0,429 15635.02 0.23 193 E:Eemd:n eslesment
Runoff Coefficient (C) 0.85 36.00 0461 | 20082, 773 .0 223 N
i ) 37.00 052z 7734417 0.43 772
Wet Season Rainfall (R) 30 inches 55,30 0604 | 26331840 0.73 3.45 TOE
Residence Time (RT) 21 days d
Pond Storage 3
Length of Wet Season (WS) 153 days
Conversion Factor (CF) 12 |r1.ff't Stage Area Area Inc al Vol Storage Wolur Comments
. (fr. NAYDBS) (ac) (%) {ac—ft) [ac—ft)
Permanent Pool Volumes (PPV) Required 1.81 ac-ft TE] m— — — — ——
_Permanent Pool Volumes (PPV) Actual 1,22 acft 222 ] o0 o0
Il nl rﬁ 19
34,30 0067 37599.6809 0.03 0.26 Cortrol Elevation
3491 0,105 4614.76 0.0 [ER W2 T (nterpolated)
Top of TV [Interpolated).
Incremental Treatment iz
based on tatal treatment
35.45 0123 5348.50 0.08 038 valume.
—T L = S I S
37.00 0174 7575 6aa [KE 061
35,30 0277 S657.555 026 067 TOE
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Lesson 5:VA Example — Proposed Conditions

2'—WIDE SODDED

@ 2.0% (MAX.) —\
YN

10’'-WIDE SODDED

FLAT TOP BERM
/_ 21.2' 9.4’

10'-WIDE SODDED

FLAT TOP Bsmu—\lzo' BUFFER

R/W

R

FILL WITH 12" (MAX.) LIFTS
(SEE REQUIREMENTS AND
METHODS OUTLINED BY

VARIES 94>, 21.2° 15°
- - GEOTECHNICAL REPORT
PROPOSED 5'-WIDE S‘}ﬂf’f" ,ﬁx’ ,jjx’ S?E:?,ED 3?2? fD (TYPICAL)
CONCRETE WALK MAX.) MAX) MAX)

41.0— pROPOSED | 4.0
40.0 CURB & GUTTER — \ / EXISTING 40,0
: PROPSE;_:D \ / /—ﬁgffRETE '

ASPH. N EXISTING
39.0 GROUND TOP EL= 38.3~ 0
38.0 T (PN — T— P ';::gf,ﬂfff 380
e IS ﬂ.fl_iam 24-FR EL_- 37.71 /&\/\\ \\ N% < o
“ D.H.W.L. 10YR, 24—HfEL= 3550 f :
36.0 /\\/\\/\\ DH.MWL. 5YR, 24-HREL= 36.17 — [/\\/\\ \\\ /\\(82(/}\\\\ 36.0
' v | MEAN ANNUAL EL= 35, 98 N :
N\ i B O
X . POOL EL= 34.3~ o L
34.0 > G ﬁﬁfsﬂ% 7 )5>\ GRADE BREAK| [ /\/ 34.0
330 INTERPOLATION) SN //\ EL= 330~ [ X \//\ 33.0
LKL QN
32.0 32.0
o A
31.0 \//\//\ K//\/\ 31.0
30.0 K //\\ A S 30.0
// //\ P/\ ’ Detention Pond 1
29.0 4 BOTTOM 29.0
VoV E= 283~ |
28.0 28.0
o PR -
’ YONSINVINRORAN O '
26.0 26.0

© 2019, Streamline Technologies, Inc.

CROSS SECTION 'A’-'A’

NOT TO SCALE

Lesson 5 - Pre/Post Examples



65

Lesson 5:VA Example — Proposed Conditions

15" LANDSCAPE BERM

(12"—HIGH WITH
5:1 SIDE SLDPES)\
Py

10'-WIDE SODDED

2
N
FLAT TOP BERM\lzo' BUFFER

25.2' 9.4 VARIES 94', 212 15
SODDED SODDED | (2:1 (2:1| SODDED SODDED
(4:1 WAX.) vax.) (41 (4:1 |
4.0 PROPOSED MAX.) MAX.) MAX.) 4.0
- TRENCH CURE\ | easmne EXISTING !
40.0 CONCRETE s 400
PROPOSED WALK— /
39.0 EXISTING 39.0
TOP El= 38.3—, ASPHALT
8.0 D.H.WL 100YR, 24—HR EL= 37.71 ) 38.0
e ol \ DAL 10OV L= 37 N /K\/\ /\15/\\/\ Y
‘ "7 .G'R?Uw rm'J Bﬁ | DH.WL 10YR, 24—HR EL= 36. so—/'.-_'-'.-. \\ QAN :
00— R R \/ S D B 3’?;?/_/(\ R \\%f\\/ ?\/ AR 360
3.0 R /E}?T’ RN = PERUANENT | NN FILL WITH 12° (MAX.) LIFTS >>0
: TREATM 4 .
34.0 VOLOME= 3545 -\ PO b= 343~ g | ANENANNKNIN (e Reauseuents: At 34.0
. (ESTABLISHED BY " \/\ GRADE BREAK [\ \\ XA METHODS OUTLINED BY .
330 INTERPOLATION) N El= 330~ O h GEOTECHNICAL REPORT (TYP.) 35
' \/\\ }(\ X )
32.0 BN AN 32.0
/\\/\\ [/\\/\\
31.0 . 310
/\/x\ /\/ R
30.0 \ S 30.0
L [\\/\/-
29.0 7 //‘{ BOTTOM EL= 28.3 7 29.0
- 283~
28.0 \//\/ N NN \// \¢ Detention Pond 2 28.0
270 AL AL AL A AL AN, 270
. iy / ; IR 9 / /// P v A
26.0 X VAN 26.0

© 2019, Streamline Technologies, Inc.
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41.0
40.0
39.0
38.0
37.0
36.0
35.0
34.0
33.0
32.0
3o
30.0
29.0
28.0
27.0

26.0
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Lesson 5:VA

VARIES SODDED

(4:1 MAX.)
EXISTING \
WETLANDS_ 5/

P

Example — Proposed Conditions

8" SODDED

, (4:1 MAX.)
10'—WIDE SODDED

FLAT TOP BERM—\

10'—~WIDE SODDED

FLAT TOP BERM FILL WITH 12" (MAX.) LIFTS

(SEE REQUIREMENTS AND

21.2° . 9.4', VARES ,9.4', 21.2"
SODDED | (21 (Z 1| SopoED METHODS OUTLINED BY
1 MAx) iax (41 GEOTECHNICAL REPORT
MAX.) MAX.) (TYPICAL) “
/ PROPOSED 0
FILL WITH 12" (MAX.) LIFTS —CURB & GUTTER 40.0
(SEE REQUIREMENTS AND / PROPOSED :
METHODS OUTLINED BY —_ — ASPHALT 39.0
GEQTECHNICAL REPORT "\ | TOP El= 38.3~ / '
(TYPICAL) N , , 380
D.H.W.L. 100YR, 24-HR q:_= 37.71—— :
PROPOSED DML _25\R 24-HR EL— 3708 370
SILT FENCE N\ D.H.W.L 10YR, 24—HR EL= 36.60 —
D.H.W.L. 5YR, 24—HR EL= 36.17 — 36.0
SIS MEAN ANNUAL EL= 3598~ f '
- PERMANENT | = 7 35.0
X I :
; kﬂ’\\\ NS POOL EL= 343~ ¢ N 9' CLAY LINER EXTENDS 340
VOLUME=-35.45-7, GRADE BREAK D TOELEVATION 35.50 (MIN.) .
(ESTABLISHED BY\{\\ _ EL= 33.0— RAL GROUND SURFACE 30
INTERPOLATION) K 7 HEVER 1S GREATER) .
NAN DA 32.0
P\\/ N RECOMMENDATION OUTLINED IN LETTER FROM
) " UNIVERSAL ENGINEERING SCIENCES™ DATED JULY 12, 2019 31.0
7 / ;
K\/\/ HLINER—THICKNESS=—12"(MiN.) 30.0
— '.} - .
\if\\ HORIZONTAL PERMEABILITY RATE=1.0 x 10 °cm/sec. (MAX.)
= 29.0
N
E K 28.0
P PROVIDE TESTING REPORT PRIOR TO INSTALLATION.
GEQTECHNICAL ENGINEER -TO WITNESS CONSTRUCTION. 27.0
Detention Pond 3 AS AN ALTERNATE, A SYNTHETIC POND LINER WITH
WELDED SEAMS MAY BE ALLOWED PENDING APPROVAL 26.0
| BY BOTH GEOTECHNICAL AND PROJECT ENGINEER.

© 2019, Streamline Technologies, Inc.

2 /)
N
A

CR0OSS SECTION 'C’-’C’
NOT TO SCALE

Lesson 5 - Pre/Post Examples



Lesson 5:VA Example — Proposed Conditions

TOP OF ALUMINUM STEEL GRATE

SKIMMER EL. = 37.80

8 .

SHIMMER EL. = 34.95—\\_-_

GRATE EL. = 37.80

COVER 24" R.C.P. STORM
FIFE WTH &7 OF SOIL
[AS NECESSARY)

= | -
6" P.V.C. TEE WTH
THREADED PLUG

FOR CLEANING

6" P.V.C. END CAFP
WTH THREADED

PLUG DRILED WTH
2 3/47 CENTER
s
-4
N,
SN
D.RA. BOTTOM TR XA,
EL= 28.30 W /\/\ o
AN < /. :
AR SECTION
67 © 2019, Streamline Technologies, Inc.

— CONSTRUC FALSE BOTTOM
WTH 3.0° OF CONCRETE

I'-W0E X 2.35'-DEEF SLOT—. ) —

2 147 2 1447

/ 6" P, lr'L{,‘./
INSTALL ALUMINUR OiL/TRASH
SHIMIME

A
R AROUND TOP OF INLET

(BOLT TO INLET)

—n |
s o

=]

SKIMMER TO PROTECT SLOT ar/

EXTENDING TO ELEVATION SHOWN IN
SECTION VIEW, AND ARDUND CORNER(S)
OF INLET AS SHOWN (VERIFY WTH SHOP BOLT SKIMMER TO

ORAWINGS PRIOR TO CONSTRUCTION) INLET AS NECESSARY

Lesson 5 - Pre/Post Examples
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Pre/Post Analysis
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Lesson 5:VA Example — Post Conditions

Mode Max Conditions [POST]

Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
Stage [ft] [ft] Delta Stage Inflow [cfs] Outflow [cfs]  Area [fi2]
[ft]
220064 025YR_24HR 38.48 34.17 0.0000 25.88 25.67 127588
220064 100YR_24HR 38.48 34.20 0.0000 34.01 33.88 130004
22006A 233YR_24HR 38.48 34.08 0.0000 12.02 11.39 121296
220068 025YR_24HR 38.48 35.22 0.0001 13.52 13.52 2951
220068 100YR_24HR 38.48 35.52 0.0001 17.95 17.94 3892
| 22006B 233YR_24HR 38.48 34.57 0.0001 5.41 5.41 1275 |

DDA1 025YR_24HR 38.30 37.07 0.0001 8.46 3.18 8522
DDA1 100YR_24HR 38.30 37.74 0.0001 11.34 4.75 9524
DDA1 233YR_24HR 38.30 35.99 0.0001 4.05 1.18 7050
DDA2 025YR_24HR 38.30 37.06 0.0001 21.01 6.95 22899
DDA2 100YR_24HR 38.30 37.71 0.0001 28.94 11.18 24704
DDA2 233YR_24HR 38.30 35.98 0.0001 10.16 1.78 20044
DDA3 025YR_24HR 38.30 37.07 0.0001 4.72 0.73 7686
DDA3 100YR_24HR 38.30 37.72 0.0001 6.33 1.28 8745
DDA3 233YR_24HR 38.30 35.99 0.0001 241 0.13 6083

Mode Max Conditions [PRE]

Node Name Sim Name Min/Max Max Total

Delta Stage Inflow [cfs]

[ft]
220064 025YR_24HR 38.48 34.17 0.0004 25.97 25.82 127636
22006A 100YR_24HR 38.48 34.20 0.0005 33.31 33.21 129820
220064 233YR_24HR 38.48 34.10 0.0004 13.47 12.93 122169
220068 025YR_24HR 38.48 35.25 0.0010 16.08 13.96 69937
220068 100YR_24HR 38.48 35.52 0.0010 22.65 17.95 107719
220068 233YR_24HR 38.48 34.71 0.0010 7.02 6.86 10310

© 2019, Streamline Technologies, Inc.
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Lesson 5:VA Example — Post Conditions

5-4.1

DDA

N

39

37

.

33

Elewation (ff)

A

29

0 &0 100

© 2019, Streamline Technologies, Inc.
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Lesson 5: Example | — Post Conditions

Treatment Recovery

Sim: Drawdown
35,50 4
35.40 4
35,30 4
— 35.20
Py Z
i
E 35,10 4
N
- Ponds recover to
=007 elevation 34.91 by
_ approx. 24.6
34 90 _—————----—————----—————---*
' |
' I
34,80 - I
- |||||||||'I
Q.00 .00 &, 00 Q.00 1z2.00 15.00 15.00 21.00 24.00
Relative Time (hrs)

27.00

30

a0

— DDl
DDz
— DDAS

© 2019, Streamline Technologies, Inc.
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Lesson 5: Example | — Post Conditions

Treatment Recovery

Scenario & | Pond Node Relative Scenario & | Pond Node Relative Scenario & | Pond Node Relative

5im Name Name Time [hrs] Stage [ft] Sim Name Name Time [hrs] Stage [ft] Sim Name MName Time [hrs] Stage [ft]
Drawdown DDAL 24.167 34.92 Drawdown DDAZ 24.167 34.92 Drawdown DDA2 24.167 34,92
Drawdown DDAL 24.2512 34.92 Drawdown DDA3 24.2512 34.92 Drawdown DDA2 24,2512 34,92
Drawdown DDAL 24,3336 34,92 Drawdown DDA3Z 24.3336 34.92 Drawdown DDAZ 24.3336 34.92
Drawdown DDAL 244167 34.92 Drawdown DDA3Z 24,4167 34,92 Drawdown DDAZ 24,4167 34.92
Drawdown DDAL 24,5002 34,92 Drawdown DDAZ 24,5002 34,92 Drawdown DDAZ 24,5002 34.91
Drawdown DDAL 24,5836 34,92 Drawdown DDA3 24,5830 34.91 Drawdown DDAZ 24,5836 34.91
Drawdown DDAL 24.667 34.91 Drawdown DDA3Z 24.667 34.91 Drawdown DDAZ 24.667 34.91
Drawdown DDAL 24,7512 34,91 Drawdown DDA3 24.7512 34,91 Drawdown DDAZ 24,7512 34,91
Drawdown DDAL 24,8334 34.91 Drawdown DDAZ 24,8334 34,91 Drawdown DDA2 24.8334 34.91
Drawdown DDAL 249175 34.91 Drawdown DDA3 24.9175 34.91 Drawdown DDA2 24.9175 34.91
Drawdown DDA 25.0002 34.91 Drawdown DDA3 25,0002 34.91 Drawdown DDA2 25.0002 34.9
Drawdown DDAL 25.0839 34.91 Drawdown DDA3Z 25,0839 34,91 Drawdown DDAZ 25.0839 34.9
Drawdown DDAL 23.1667 34.9 Drawdown DDA3Z 25.1667 34.9 Drawdown DDAZ 25,1667 34.9
Drawdown DDAL 25,2508 34.9 Drawdown DDA3 25.2508 34.9 Drawdown DDAZ 25,2508 34.9
Drawdown DDAL 25.3336 34.9 Drawdown DDA3 25,3336 34.9 Drawdown DDA2 25.3336 34.9
Drawdown DDAL 25.4173 34.9 Drawdown DDA3 25.4173 34.9 Drawdown DDA2 25.4173 34.9
Drawdown DDAL 25.5009 34.9 Drawdown DDA3 255009 34.9 Drawdown DDA2 25.5009 34.89
Drawdown DDAL 25.5334 34.9 Drawdown DDAZ 25.5834 34.9 Drawdown DDAZ2 25.5834 34.89
Drawdown DDAL 25.6675 34.89 Drawdown DDAZ 25.6675 34,89 Drawdown DDAZ 25.6675 34.89
Drawdown DDAL 25.7507 34.89 Drawdown DDAZ 25.7507 34,89 Drawdown DDAZ 25.7507 34.89
Drawdown DDAL 25.8334 34.89 Drawdown DDA3Z 25.3334 34.89 Drawdown DDA2 25.8334 34.89
Drawdown DDAL 25.9171 34.89 Drawdown DDA3 25.9171 34.89 Drawdown DDA2 25.9171 34.89
73 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es ’




Wawa Example
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Wawa
Overview

* Project Name:
Wawa at NWC Semoran Blvd. & Sausalita Blvd.

* Location:
Casselberry, Florida

 Firm:

AVID Group AWD

Er A ENEAm "
* Engineer of Record (Plans):

Ron Henson, PE
Engineer of Record (H&H Calcs):
Ron Morahan, PE, LEED ® AP

* Converted Original ICPR3 to ICPR4

75 © 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



Wawa Example — Project Description

A ife hQ %
[

Existing Condition
Commercial Development

Proposed Conditions
Redevelop as Wawa including
parking

Proposed Stormwater Facility
Modify Existing Dry Retention Pond

Outfall: SR436 conveyance/pipe to

Cassel Creek, then into Lake
Howell

© 2019, Streamline Technologies, Inc.

s D

u Storoge )

AVID-

aMoA
. WAWA @ SEMORAN & SAUSALITO BLVO

LOCATION MAP

CITY OF CASSELBERY, FL

1" = 400
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Wawa Example — Design Criteria

SJRWMD
" Dry retention treatment shall be provided for the greater of:
) 0.5 inch of runoff over the drainage area or 1.25 inches
across the impervious area
2) a depth of treatment adequate to provide a net
improvement in nutrient discharge from the site
* Treatment Recovery: 72 hrs
"  Pre/Post Discharge: 25-year 24-hour and 2.33-year 24-hour
FDOT
" Pre/Post Critical Storm Analysis
* (.5-ft freeboard paved areas (highest design high stage)
= |.0-ft freeboard grassed areas (highest design high stage)
City of Casselberry
" Pre/Post Discharge: 25-year 24-hour
= |.0-ft of freeboard above the 25-year 24-hour design high
water level

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es
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Wawa Example — Model Development

Curve Numbers
" AreaWeighted Average
= TR-55Table 2-2a

Impervious 98
Open Space (Fair Condition) 84
Open Water/Pond 100

Time of Concentration
Estimated to be 10 minutes

Seasonal Higher Groundwater
= Data from ERP #22053-6 SR436 & Redbug Lake Rd.
= Confining Layer = 55.75-ft (NAVD88)
= SHGWL = 62-ft (NAVDS88)
= Ksat(vert) = 2.44 ft/day (Measured)
o FOS =2 & Ksat(hori) = 1.5 X Ksat(vert)
= Porosity = 30%

© 2019, Streamline Technologies, Inc. Lesson 5 - Pre/Post Examp|es



Existing Conditions
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Wawa Example - Model Network

| Existing
| Conditions
‘ --;
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Wawa Example — Existing Conditions

Site Outfall Location

EX. PON

Discharge
Location

PR. DBI-2
(S-32)
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Node Max Conditions [Existing]

Wawa Example — FDOT Critical Storm

Node Name Sim Name Warning Stage [ff]  Max Stage [ft] Min/Max Delta Max Total Inflow  Max Total Outflow  Max Surface Area
Stage [ft] [cfs] [cfs] [ft2]

EX. BNDRY 002YROOIHR 69.37 63.08 0.0063 77.61 0.06 0
EX. BNDRY D02YROOZHR 69.37 63.08 0.0063 64.50 0.03 0
EX. BNDRY 002YROO4HR 69.37 63.08 0.0060 47.62 0.05 0
EX. BNDRY 002YRDOBHR 69.37 63.08 0.0048 52.06 0.03 0
EX. BNDRY D02YRO24HR 69.37 63.08 0.0063 18.05 0.00 0
EX. BNDRY 002YRO72HR 69.37 63.08 0.0063 14.87 0.00 0
EX. BNDRY 003YRD24HR 69.37 63.08 0.0063 20.48 0.00 0
EX. BNDRY 005YROOIHR 69.37 63.08 0.0063 101.81 0.04 0
EX. BNDRY 005YRDOZHR 69.37 63.08 0.0063 85.04 0.03 0
EX. BNDRY 005YRDO4HR 69.37 63.08 0.0046 63.02 0.03 0
EX. BNDRY 005YROOBHR 69.37 63.08 0.0048 69.23 0.03 0
EX. BNDRY 005YRO24HR 69.37 63.08 0.0060 26.34 0.00 0
EX. BNDRY D05YRO72HR 69.37 63.08 0.0063 21.00 0.00 0
EX. BNDRY 010YROOIHR 69.37 63.08 0.0063 116.74 0.05 0
EX. BNDRY 010YROO2HR 69.37 63.08 0.0061 102.64 0.02 0
EX. BNDRY 010YROO4HR 69.37 63.08 0.0037 74.94 0.03 0
EX. BNDRY 010YROOSHR 69.37 63.08 0.0042 83.83 0.07 0
EX. BNDRY 010YRD24HR 69.37 63.08 0.0054 34.42 0.00 0
EX. BNDRY 010YRO72HR 69.37 63.08 0.0063 24.70 0.00 0
EX. BNDRY 025YROO1HR 69.37 63.08 0.0063 142.25 0.04 0
EX. BNDRY 025YRO0ZHR 69.37 63.08 0.0049 120.45 0.04 0
EX. BNDRY 025YRO04HR 69.37 63.08 0.0031 01.08 0.02 0
EX. BNDRY 025YRDOBHR 69.37 63.08 0.0038 100.45 0.06 0
EX. BNDRY 025YRO24HR 69.37 63.08 0.0048 40.74 0.00 0
EX. BNDRY 025YRO72HR 69.37 63.08 0.0063 29.10 0.00 0
EX. BNDRY 050YRDO1HR 69.37 63.08 0.0063 162.80 0.03 0
EX. BNDRY 050YRO0ZHR 69.37 63.08 0.0044 141.92 0.06 0
EX. BNDRY 050YROO4HR 69.37 63.08 0.0027 103.77 0.05 0
EX. BNDRY 050YROOBHR 69.37 63.08 0.0033 116.09 0.03 0
EX. BNDRY 050YRO24HR 69.37 63.08 0.0048 46.86 0.00 0
EX. BNDRY 050YRO72HR 69.37 63.08 0.0063 34.22 0.00 0
EX. BNDRY 100YROO1IHR 69.37 63.08 0.0056 183.18 0.03 0

© 2019, Streamline Technologies, Inc.
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Wawa Example — FDOT Critical Storm

Node Name Sim Name Warning Stage [ft]  Max Stage [ft] Min/Max Delta Max Total Inflow  Max Total Outflow  Max Surface Area
Stage [ft] [cfs] [cfs] [ft2]

EX. BNDRY 100YRO02ZHR 69.37 63.08 0.0044 160.16 0.02 0
EX. BNDRY 100YRO04HR 69.37 63.08 0.0025 116.74 0.02 0
EX. BNDRY 100YROOSHR 69.37 63.08 0.0033 124.07 0.03 0
EX. BNDRY 100YRO24HR 69.37 63.08 0.0042 52.30 0.00 0
EX. BNDRY 100YRO72HR 69.37 63.08 0.0063 39.08 0.00 0
EX. DBI-2 002YROD1HR 74.19 65.06 0.0010 77.12 76.54 4003
EX. DBI-2 002YRO0ZHR 74.19 64.68 0.0010 64.12 63.59 4004
EX. DBI-2 002YRO04HR 74.19 64.15 0.0010 47.03 46,90 3996
EX. DBI-2 002YROOBHR 74.19 64.20 0.0010 51.53 51.29 4004
EX. DBI-2 002YRO24HR 74.19 63.20 0.0010 17.66 17.65 3794
EX. DBI-2 002YRO72HR 74.19 63.16 0.0010 14.36 14.37 3784
EX. DBI-2 003YRO24HR 74.19 63.22 0.0010 19.91 19.90 3305
EX. DBI-2 005YROD1HR 74.19 65.75 0.0010 101.00 100.42 4002
EX. DBI-2 005YRO0ZHR 74.19 65.27 0.0010 84.49 83.87 4003
EX. DBI-2 005YRO04HR 74.19 64.61 0.0010 61.60 61.51 4004
EX. DBI-2 005YRO0BHR 74.19 64.79 0.0010 67.74 67.49 4005
EX. DBI-2 D05YRO24HR 74.19 63.36 0.0010 25.03 24.97 3849
EX. DBI-2 005YRO72HR 74.19 63.22 0.0010 19.75 19.75 3807
EX. DBI-2 010YROO1HR 74.19 66.16 0.0010 115.69 115.16 4002
EX. DBI-2 010YROO2HR 74.19 65.77 0.0010 101.86 101.24 4003
EX. DBI-2 010YROD4HR 74.19 64.94 0.0010 72.43 72.35 4004
EX. DBI-2 010YROOSHR 74.19 65.18 0.0010 81.02 80.77 4005
EX. DBI-2 010YRO24HR 74.19 63.65 0.0010 3241 32.35 3304
EX. DBI-2 010YRO7ZHR 74.19 63.20 0.0010 23.22 23.21 3823
EX. DBI-2 025YRO01HR 74.19 66.88 0.0010 140.63 140.35 4001
EX. DBI-2 025YRO02HR 74.19 66.27 0.0010 119.41 118.81 4003
EX. DBI-2 025YRO04HR 74.19 65.36 0.0010 86.99 86.90 4004
EX. DBI-2 025YRO0BHR 74.19 65.62 0.0010 96,14 95,34 4005
EX. DBI-2 025YRO24HR 74.19 63.36 0.0010 38.32 38.25 3928
EX. DBI-2 025YRO72HR 74.19 63.46 0.0010 27.36 27.34 3346
EX. DBI-2 050YRODIHR 74.19 67.47 0.0010 160.78 160.63 4001
EX. DBI-2 050YRO0ZHR 74.19 66.87 0.0010 140.31 139.98 4002
EX. DBI-2 050YRO04HR 74.19 65.60 0.0010 98.53 93.41 4004
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Wawa Example — FDOT Critical Storm

Node Name Sim Name Warning Stage [ft]  Max Stage [ft] Min/Max Delta Max Totzl Inflow  Max Total Outlow  Max Surface Area
Stage [fi] [cfs] [fs] [ft2]

EX. DBI-2 050YROOBHR. 74.19 66.02 0.0010 110.43 110.14 4005
EX. DBI-2 050YRO24HR. 74.19 64.06 0.0010 44.07 44.00 3953
EX. DBI-2 050YRO72HR. 74.19 63.64 0.0010 32.17 32.16 3361
EX. DBI-2 100YROO1HR 74.19 68.18 0.0010 180.70 4000
EX. DBI-2 100YRO0ZHR 74.19 67.39 0.0010 157.89 157.68 4001
EX. DBI-2 100YRO04HR 74.19 66.03 0.0010 110.39 110.27 4004
EX. DBI-2 100YROOSHR 74.19 66.23 0.0010 117.76 117.48 4005
EX. DBI-2 100YRO24HR 74.19 64.22 0.0010 49.16 49.10 3970
EX. DBI-2 100YRO72HR 74.19 63.81 0.0010 36.73 36.71 3365
EX. POND 1-2 002YROOIHR 74.50 71.30 0.0010 16.38 6.10 23994
EX. POND 1-2 002YROO2HR 74.50 71.34 0.0010 13.57 6.24 24153
EX. POND 1-2 002YRDO4HR 74.50 71.34 0.0010 912 6.26 24163
EX. POND 1-2 002YROOBHR 74.50 71.30 0.0010 9.67 6.00 23985
EX. POND 1-2 002YR0D24HR 74.50 70.74 0.0009 3.13 2.66 21812
EX. POND 1-2 002YRO72HR 74.50 70.62 0.0010 2.02 1.93 21362
EX. POND 1-2 003YRD24HR 74.50 70.79 0.0009 3.48 2.98 22021
EX. POND 1-2 005YROOIHR 74.50 71.60 0.0010 20.49 7.07 25137
EX. POND 1-2 005YROO2HR 74.50 71.67 0.0010 17.01 7.27 25405
EX. POND 1-2 005YRO04HR 74.50 7171 0.0010 11.68 7.38 25586
EX. POND 1-2 005YRODOBHR 74.50 71.65 0.0010 12.34 7.22 25326
EX. POND 1-2 005YRD24HR 74.50 70.89 0.0009 417 3.62 22415
EX. POND 1-2 005YRO72HR 74.50 70.74 0.0010 2.67 2.58 21817
EX. POND 1-2 010YRDO1HR 74.50 71.78 0.0010 2295 7.57 25346
EX. POND 1-2 010YROO2HR 74.50 71.95 0.0010 19.88 8.00 26498
EX. POND 1-2 010YROD4HR 74.50 72.01 0.0010 13.62 5.08 26724
EX. POND 1-2 010YROOSHR 74.50 71.96 0.0010 14.55 8.01 26523
EX. POND 1-2 010YRO24HR 74.50 71.01 0.0010 5.04 441 22873
EX. POND 1-2 010YRO72HR 74.50 70.81 0.0010 3.11 3.01 22098
EX. POND 1-2 025YROO1HR 74.50 72.00 0.0010 27.07 8.27 27042
EX. POND 1-2 025YRD02HR 74.50 72.24 0.0010 22.76 5.68 27614
EX. POND 1-2 025YRO04HR 74.50 72.41 0.0010 16.20 9.09 28259
EX. POND 1-2 025YROOBHR 74.50 72.31 0.0010 16.97 8.86 27883
EX. POND 1-2 025YR0O24HR 74.50 71.10 0.0010 5.73 5.04 23218
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Warning Stage [ft]

Max Stage [ft]

Min/Max Delta
Stage [ft]

Wawa Example — FDOT Critical Storm

Max Totzl Inflow Max Total Outflow Max Surface Area

[ft2]

EX. POND 1-2 025YRO72HR 74.50 70.89 3.53 22418
EX. POND 1-2 0S0YROOIHR 74.50 7233 8.92 27982
EX. POND 12 050YRDOZHR 74.50 72.58 9.39 28940
EX. POND 1-2 050YROO4HR 74.50 9.55 29438
EX. POND 12 050YROOSHR 74.50 72.64 9.49 29147
EX. POND 1-2 050YR024HR 74.50 71.19 5.63 23555
EX. POND 1-2 050YRO72HR 74.50 70.98 4.14 22770
EX. POND 1-2 100YROOIHR 74.50 72.58 9.3 28928
EX. POND 1-2 100YROOZHR 74.50 72.88 . 9.71 30096
EX. POND 1-2 100YRO04HR 7450 [ 7303 0.0010 20.05 10.01 30656
EX. POND 1-2 100YROOBHR 74.50 72.81 0.0010 20.26 9.64 29826
EX. POND 1-2 100YRO24HR 74.50 71.29 0.0010 7.10 6.05 23945
EX. POND 1-2 100YRO72HR 74.50 7107 0.0010 484 474 23105

* Ciritical Storm (Peak Flow): |-hour

= Q (100-year) = 180.87 cfs
[ ]

© 2019, Streamline Technologies, Inc.

Peak Stage: 100-year 4-hour
= Stage = 73.03-ft (NAVDSS8)
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Wawa Example — SJRWMD & Casselberry

Node Max Conditions [Existing]
Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
Stage [ft] [ft] Delta Stage Inflow [cfs] Outflow [cfs] Area [ft2]

[ft]

025YR024HR 69.37
WMD

EX. BNDRY 100YR024HR 69.37 63.08 0.0031 0.00 0
WMD

EX. BNDRY | MEAN 69.37 63.08 0.0031 0.00 0
ANNUAL

EX. DBI-2 025YR024HR 74.19 67.46 0.0010 160.17 160.04 3894
WMD

EX. DBI-2 100YR024HR 74.19 69.49 0.0010 211.37 211.45 3904
WMD

EX. DBI-2 MEAN 74.19 64.91 0.0010 72.06 71.49 3873
ANNUAL

* Mean Annual Peak Flow
" Boundary = 72.54 cfs
= DBI-2 =72.06 cfs

e 25-year 24-hour Peak Flow
" Boundary = 166.07 cfs
= DBI-2=160.17 cfs
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Example — Pro

posed Conditions
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Wawa Example — Post Conditions

Treatment Calculations

Pr. Pond 1-2
Elevation Area Area Incremental Cumulative
Volume Volume
(ft NAVD) (sq ft) [acres) [ac-ft) [ac-ft)
68.00 10355 0.238 0.000
69.00 13517 0.310 0.274 0.274
70.00 16864 0.387 0.349 0.623
71.00 20370 0.468 0.427 1.050
72.00 23370 0.537 0.502 1.552
73.00 27693 0.636 0.586 2138
73.64 30133 0.692 0.425 2 563
74.00 31506 0.723 0.255 2.818
74.60 35817 0.822 0.464 3.281
0.5" Over 1.25" Over Nutrient
entire basin ~ Paved Area Loading
CONTRIBUTING
AREA (ac) 872 5.91 7.89
DEPTH
OF (in) 0.50 1.25 0.63
TREATMENT
WATER
QUALITY (ac-ft) 0.363 0.616 0.411
VOLUME (cu-ft) 15821 26814 17911
WATER
QUALITY (ft) - -— £9.39
ELEVATION
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Wawa Example — Proposed Conditions
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Wawa Example — Proposed Conditions
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Wawa Example - Model Network

Proposed
Conditions
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Wawa Example — Existing Conditions

Site Outfall Location
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Pre/Post Analysis
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Wawa Example — Post Conditions

FDOT Critical Storm Analysis — Node DBI-2

Duration
> Peak flows less for Return Receiving
.. Period Max 1-Hour | 2-Hour | 4-hour | 8-hour | 24-hour | 72-hour | Water
post conditions Q (Pre) 77.12| 6412 47.03| 51.53| 17.66] 14.36
Q (Post) 73.27| 61.07| 44.32 48.6 17.42 14.32
2-year DBI-2
Stage (Pre) 65.06| 64.68]  64.15 64.29 63.2 63.16
» Peak stages are lower for Stage (Post)|  64.95|  64.58|  64.06 64.2] 63.19] 63.16
. Q (Pre) 101 84.49 61.6 67.74|  25.03 19.75
ost conditions
P 5 veqr |Q(POSt) 95.5 79.89 58.1 63.77 24.44 1967 o0
y Stage (Pre) 65.75 65.27|  64.61 64.79 63.36 63.22
Stage (Post) 65.59 65.14|  64.51 64.67 63.34|  63.22
Q (Pre) 115.69| 101.86|  72.43 81.02 32.41 23.22
Q (Post) 109.13 95.89 69.23 77.21 31.44|  23.02
10-year DBI-2
Stage (Pre) 66.16| 65.77| 64.94|  65.18 63.65 63.29
Stage (Post) 65.98 65.6| 64.84|  65.07 63.61 63.28
Q (Pre) 140.63| 119.41 86.99| 96.14| 38.32 27.36
Q (Post) 132.29| 112.09 84.78|  93.09 36.99 26.99
25-year DBI-2
Stage (Pre) 66.88|  66.27|  65.36 65.62 63.86 63.46
Stage (Post) 66.64|  66.06 65.3 65.53 63.81 63.44
Q (Pre) 160.78| 140.31 98.53| 110.43 44.07 32.17
Q (Post) 151.14| 131.97| 97.17| 108.31| 42.37 31.56
50-year DBI-2
Stage (Pre) 67.47 66.87|  65.69 66.02 64.06 63.64
Stage (Post) 67.19 66.63 65.65 65.96 64|  63.62
Q (Pre) 180.87| 157.89| 110.39| 117.76|  49.16 36.73
Q (Post) 170.71| 149.14| 109.87| 116.05 47.32 35.83
100-year DBI-2
Stage (Pre) 68.18|  67.39 66.03 66.23 64.22 63.81
Stage (Post) 67.81 67.13 66.01 66.18 64.16 63.77
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Wawa Example — Post Conditions

FDOT Critical Storm Analysis — Boundary Node

» Peak flows less for post conditions

Duration
Return Receiving
Period Max 1-Hour | 2-Hour | 4-hour | 8-hour | 24-hour | 72-hour | Water
Q (Pre) 77.61 64.5 47.62 52.06 18.05 14.87
2-year BNDRY
Q (Post) 73.73 61.46 44.94 49.16 17.81 14.83
Q (Pre) 101.81 85.04 63.02 69.23 26.34 21
5-year BNDRY
Q (Post) 96.26 80.45 59.57 65.3 25.75 20.92
Q (Pre) 116.74 102.64 74.94 83.83 34.42 24.7
10-year BNDRY
Q (Post) 110.13 96.66 71.81 80.07 33.45 24.49
Q (Pre) 142.25 120.45 91.08 100.45 40.74 29.1
25-year BNDRY
Q (Post) 133.84 113.13 88.93 97.45 39.41 28.73
50-year |Q(Pre) 162.8 141.92 103.77 116.09 46.86 34.22 BNDRY
Q (Post) 153.13 133.63 102.47 114 45.16 33.6
Q (Pre) 183.18 160.16 116.74 124.07 52.3 39.08
100-year BNDRY
Q (Post) 173.04 151.56 116.27 122.41 50.46 38.18
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Wawa Example — Post Conditions

FDOT Critical Storm Analysis - Boundary Node Pond 1-2

» 100-year 4-hour max stage = 73.37-ft (NAVD88)
» Provides 1.23-ft of freeboard

Duration
Return Receiving
Period Max 1-Hour | 2-Hour | 4-hour | 8-hour | 24-hour | 72-hour | Water
Stage (Pre) 71.3 71.34 71.34 71.3 70.74 70.62
2-year Pond 1-2
Stage (Post) 71.37 71.48 71.53 71.44 70.22 70.01
Stage (Pre) 71.6 71.67 71.71 71.65 70.89 70.74
5-year Pond 1-2
Stage (Post) 71.84 71.97 72.1 72 70.57 70.24
Stage (Pre 71.78 71.95 72.01 71.96 71.01 70.81
10-year ge (Pre) Pond 1-2
Stage (Post) 72.1 72.32 72.44 72.37 70.9 70.4
Stage (Pre) 72.09 72.24 72.41 72.31 71.1 70.89
25-year Pond 1-2
Stage (Post) 72.48 72.62 72.84 72.73 71.18 70.61
50-year |Stage (Pre) 72.33 72.58 72.71 72.64 71.19 70.98 Pond 1-2
Stage (Post) 72.76 72.96 73.12 73.04 71.48 70.87
Stage (Pre) 72.58 72.8 e Al 72.81 71.29 71.07
100-year Pond 1-2
Stage (Post) 73.02 73.2p 73.37 73.18 71.74 71.15
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Woawa Example — Post Conditions
SJRWMD & City of Casselberry Analysis

Node Max Conditions [Existing]

> Peak flows less for
post conditions

» |.45-ft freeboard

© 2019, Streamline Technologies, Inc.

Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
Stage [ft] [ft] Delta Stage Inflow [cfs] Qutflow [cfs] Area [ft2]
[ft]

EX. BNDRY 025YR024HR 69.37 63.08 0.0031 166.07 0.00 0
WMD

EX. BNDRY MEAN 69.37 63.08 0.0031 72.54 0.00 0
ANNUAL

EX. DBI-2 025YR024HR 74.19 67.46 0.0010 160.17 160.04 3894
WMD

EX. DBI-2 MEAN 74.19 64.91 0.0010 72.06 71.49 3873
ANNUAL

EX. POND 1-2 | 025YR024HR 74.50 72.78 0.0010 27.06 9.46 29704
WMD

EX. POND 1-2 | MEAN 74.50 71.39 0.0010 13.43 6.42 24353
ANNUAL

MNode Max Conditions [Proposed]

Node Name Sim Name Warning Min/Max Max Total Max Total Max Surface
Stage [ft] Delta Stage Inflow [cfs] Qutflow [cfs] Area [ft2]
[ft]

PR. BNDRY 025YR024HR 0.00 63.08 0.0031 158.47 0.00 0
WMD

PR. BNDRY MEAN 0.00 63.08 0.0031 68.97 0.00 0
ANNUAL

PR. DBI-2 025YR024HR 74.19 67.23 0.0010 152.37 152.26 3913
WMD

PR. DBI-2 MEAN 74.19 64.81 0.0010 68.48 67.92 3891
ANNUAL

PR. POND 1-2 | 025YR024HR 0.00 73.15 0.0010 29.62 7.90 28286
WMD

PR. POND 1-2 | MEAN 0.00 71.54 0.0010 26.99 6.91 21999
ANNUAL

Lesson 5 - Pre/Post Examples



100

Woawa Example — Post Conditions

SJRWMD & City of Casselberry Analysis
Treatment Recovery

~ Link Percolation Data

Mengvﬂg 32‘32%% g

[E=N ECR ™<=
o |

Link List

Name
+| Scenario: Existing

-| Scenario: Proposed

b iPR. PERCPOND

Main Grid

Name |PR.PERC POND

Scenario |Proposed

From Node |PR. POND 1-2

ToNode |PR.GWT

Link Count |1

Flow Direction | Both

Aquifer Base Elevation |55.75

Water Table Elevation |62

Annual Recharge Rate |D

Horizontal Conductivity |1.83

Vertical Conductivity |1.22

Fillable Porosity |0.3

I B B 3

Layer Thickness |0

Surface Area Option |Use 1st Paint in Stage fAre... ﬂ

Vertical Flow Termination |H0ﬂzm13| Flow Algorithm L]

Perimeter 1 |394

Perimeter 2 [1308

Perimeter 3 |1309

Distance P1 to P2 |50

Distance P2 to P3 |450

#0fCelsP1toP2 |10

2ofCelsP2toP3 |45

Comment |

ot

Enter 'Name’

2 Percolation Link(s)
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Wawa Example — Post Conditions

SJRWMD & City of Casselberry Analysis
Treatment Recovery

General | Qutput Time Increments | Resources & Lookup Tables  Tolerances & Options

Time Marching |5-'5-0R hd | Intial Abstraction Recovery Time |24

Maximum Iterations |6 | Indude ET for Manual Basins

Over-Relaxation Weighting Factor |D-5

dZ Tolerance |E|.DE|1 Simple / Manual Basin Rainfall Qpt, |ND Rainfall

|
|

Maximum dZ | 1 | OF Region Rainfall Opt.  |Globa
|

Link Optimizer Tolerance |E|.DEIE|1 Rainfall Name |

Rainfall Amount |E|

Edge Length Option |.-5.u13:|matic - | Storm Duration |El |

Default Damping Threshold (20) |0.005 | Default Damping Thresheld (10) |0.005 |
Minimum Mode Surface Area (20) | 1 | Minimum Mode Surface Area (10) | 113 |
Energy Switch (20) |E"'EFE|Y ~ | Energy Switch (10) |Energy - |
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Wawa Example — Post Conditions

SJRWMD & City of Casselberry Analysis

Treatment Recovery
Sim: TREAT

. \ ‘ \
= | Top of Treatment
69.20 ' ' Volume = 69.39-ft

£9.00 -

—PR. POND 1-2

63,80 -

Stage (ft)

68,60

68,40

68,20

63,00

L |
0.00 10,00 20,00 30.00 40,00 50.00 60,00 70.00
Relative Time (hrs)
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Wawa Example — Post Conditions

SJRWMD & City of Casselberry Analysis

Treatment Recovery

Sim Node Name Relative Time [hrs] Stage [ft]
_ PR. POND 1-2 29,0061 68.10
TREAT PR. POND 1-2 30.0061 68.07
TREAT PR. POND 1-2 31.0061 ;
TREAT PR. POND 1-2 32.0061 ﬁ_
TREAT PR. POND 1-2 33.0034 68.00
TREAT PR. POND 1-2 34.0003 68.00
TREAT PR. POND 1-2 35.0003 68.00
TREAT PR. POND 1-2 36.0003 ©8.00
TREAT PR. POND 1-2 37.0003 68.00
TREAT PR. POND 1-2 38.0003 68.00
TREAT PR. POND 1-2 39.0003 68.00

© 2019, Streamline Technologies, Inc.
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Wawa Example — Post Conditions

Groundwater Mounding Treatment Recovery

Perc Link: PR. PERC POND (Sim: TREAT) [PR. PERC POND]

—— US Node Elev
—— Wetting Front
— GWT at X =0.00
GWTat X =250
GWT at X =4.51
GWT at X = 6.52
GWT at X = 8.53
— GWT at X =12.55
— GWT at X =17.58
GWT at X =22.60
— GWT at X = 32.65
— GWT at X =42.70
—— GWT at X = 62.80
GWT at X = 82.90
GWT at X = 103.00
GWT at X = 123.10
GWT at X =163.30
—— GWT at X = 203.50
— GWT at X = 253.75
GWT at X = 304.00
— GWT at X = 354.25
— GWT at X = 404.50
—— GWT at X = 454.75
GWT at X = 505.00

70.00 .
\ Layer Thickness =
F.,ef"‘"" 0.0-ft

69.00 ..\>< {;

68.00 / \n-—

67.00 “
E
2 66.00 | —
&
(7]

64.00 ] —

. Az / | /

- T
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
Time [hrs]
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Wawa Example

1 \

]

GOnge Earth,

2 NENB1219:21°28 Wit elevi 79ifts = eyeialts = 88ift:
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Final VWebinar

Window | Help We will try to post a
Release Notes b recording of this webinar
View Help System and/or the presentation
Tutorials material as soon as we can.
Examples .

. To find them:
Technical Documents “Ch ‘ U d .,
ICPR4.com ec. fOI‘ P ates
Data Schema sometime tomorrow.
Who's Online
License Agreement support@icpr4.com
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