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Work Session 1 - Automatic Detention Pond Design with Manual Adjustments

A section of highway near the city of Des Moines is to be improved with an additional lane in each
direction.

Project Lécation Map
The existing configuration consists of one 12-foot lane with a 6-foot shoulder in each direction.
The area adjacent to the roadway is grass.

18ft 18ft

A
Y
A
A\ 4

Existing Condition
The project will add one 12-foot lane in each direction, while maintaining the current shoulder
widths. Both lanes will be added on the outside of the existing lanes.

30ft R 30ft

A
A
A
A\ 4

Proposed Condition
The project is located on Alderwood soils, which are classified as SCS Hydrologic Group C.
Design a detention pond for this 2,500-foot section of roadway according to the HRM

Equivalent Area Method. Use the Automatic Pond Design Feature in MGSFlood to Size the
Pond.

Exist impervious 2-lane =2.066 ac Existing Grass Total impervious = 3.443 ac New Impervious

4.000 ac 1.377 ac

Existing Proposed
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Equivalent Area Representation:
+«+ Design Pond to control runoff for new lane areas, conversion of 1.377 ac forest to 1.377 ac
impervious.
+« Direct 1.377 ac of new and existing impervious to the pond. (Note: We could also capture
additional existing impervious surface up to 50% of the new impervious surface per the “50%
Rule”, but for simplicity, we won’t do that now. We’ll go through the 50% Rule in Work
Session 7).

1.377 ac New and
Existing Impervious

1.377 ac = T T—
60 ft width of
\

pavement x
1000 ft long
Pond Tract

MGSFlood Input Spreadsheet (Walk through this as a class):

+«+ The spreadsheet suggest 2 iterations for pond designs but only the second run needs to be
documented.

« Input all areas in the TDA regardless of whether or not they will be impacted by the project.
The spreadsheet will track all land cover conversions that need flow control and generate
the MGSFlood model inputs. In the first iteration of the detention pond design, we are going
to only account for the areas flowing to the pond but not account for the pond area yet.

Start Program, Save Project File (On your own)
1. Start program from Windows Start button

2. Start-All Apps-MGS Software-MGSFlood V4

3. Click File Save As, Enter “WS01_AutoSizeDetentionPond” for Project Title. Create project
folder when prompted.

Project Location Tab
4. Enter project name, analysis title, and comments.

5. Check the Extended Precipitation Timeseries Option Button.

6. Click the Map button under Climate or refer to the printed copy of the map. Locate the
project on the map. Note the Timeseries Region and the mean annual precipitation for the
project. Close the Map window.

7. Select Climate Region 15 Puget East 40 in MAP from the drop down list box.

Precipitation Data for Analysis

Select Precipitation Data Set Type to Use in Analysis Mean Annual Precip Calculator

i+ Ewtended Timeseries [Produces Most Accurate Fesults) Froject Latiude [Decimal Degrees) 47.4082
™ Station Data - Uses Ecology Scaling Method Project Longituds [Decimal D egrees: 1223166
™ Uszer Precipitation Duatabasze (MGS U serD ata. mdh) .

.. | Compute MAF (inches)

Select Climate Hegion
| 15. Puget East 40 in MAP =]
[Ma Scaling Factor Req'd)

J Open Climate Region Map

Precipitation Station Period of Record
Puget East 40 in_Smin 10/01419239-10/01 /2097
Evaporation Station;
Puget East 40 in MAP 10/01/1933-10401 #2097

Scenano l Simulate l Graphs l Tools J

MGS Flood — Training Problems Page P-3



Scenario Tab
8. Click the Scenario Tab and then the Open Schematic button for the Predeveloped Scenario.

9. Click and drag a new Subbasin onto the Predeveloped input screen. Note that the subbasin is
automatically set to the Point of Compliance (POC) noted by the POC label and the yellow
color.

%% Scenario 1: Predeveloped = O x

Objects

10.Right Click the Subbasin to Display the Menu and then Click Edit.

11.From the MGSFlood Inputs Spreadsheet, enter 1.377 acres of till forest for the predeveloped
land use and enter “Predeveloped Target” as the subbasin Name. Click OK to close the
Subbasin Land Use input screen.

@ Subbasin Land Use - Predeveloped Target x
Edit
|F'redeve|u:||:|ed Target
Subbasin Area T Runaff Components
Cover Area (ac)
Till Forest 1.377
Till Pasture 0.000
Till Grass 0.000
Outwash Forest 0.000
Outwash Pasture 0.000
Qutwash Grass 0.000
Saturated Saoil 0.000
Green Roof 0.000
User 0.000
Impervious 0.000
Total [acres] 1.377¢

Cancel

12.Click the Scenario Tab and then the post developed Scenario Button.

13.Click and drag a new subbasin onto the post developed input screen. Note that the one
subbasin is automatically set to the Point of Compliance (POC) noted by the POC label and the
yellow color.
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¥4 Scenario 2 : Postdeveloped = O x

Objects
@ Subbasin
P
sl Copy @

Subbasin 1

‘-}'n.- 3 Open Chatinel

u Infilt Trench
14. Right click Subbasin 1 and Select Edit.
15.From the MGSFlood Inputs Spreadsheet, enter the 1.377 acres of impervious surface for the

post developed land use and enter “Post Target” as the subbasin Name. Click OK to close the
Subbasin Land Use input screen.

é Subbasin Land Use - Post Target *
| Edit
|F'|:ust Target |
Subbasin Area T Funoff Components

Cover Area (ac)

Till Forest 0.000

Till Pasture 0.000

Till Grass 0.000

Outwash Forest 0.000

Outwash Pasture 0.000

Outwash Grass 0.000

Saturated Soil 0.000

Green Roof 0.000

User 0.000

Impervious 1.37
Total [acres] 1.377

Ok, ‘ Cancel

16.Click and drag a new “Structure” onto the post developed input screen. The “Structure”
element represents a detention BMP that could be a pond, vault, tank, or pipe. Right click the
Post Target subbasin and selecting Link Connection Primary. Select the New Structure Lnk1. A
line will appear connecting the Post Target subbasin to the “New Structure Lnk1”.

MGS Flood — Training Problems Page P-5



&4 Scenario 2 : Postdeveloped = O x

Objects

Post Target

£
n Infilt Trench
[zer Rating

-'L Splitter

R cavrs

17. Next, click the New Structure Lnk1 to select it and then right click and select Edit.

Hydraulic Structures input Screens
18.Click the Optimization Input tab

19. Enter the following general information about the pond:

a.

Select Detention option for type of pond

b. Pond side slopes of 3H:1V
C.
d

Length to width ratio of 3 (typical)

. Bottom of Live Storage elevation = 250 ft. Note that 250 ft. is the elevation of the

bottom of live storage. The actual pond bottom elevation during pond construction
and grading would include the sediment storage, which is typically 0.5 ft deep.
MGSFlood is only concerned with the elevation of the bottom of live storage. If the
designer wanted to make the pond have a dead storage beneath the live storage, as in
a combination wet/detention pond, the designer would still only input the elevation
of the bottom of live storage for the pond floor elevation.

Low Level Orifice elevation = 250 ft.
Risers crest elevation = 253 ft.
Soil Conductivity: 0 in/hr.

. Depth to Water Table: 100 ft

Select Full Optimization. Quick Optimization will typically return an answer somewhat
faster but may not match all duration criteria. Full Optimization takes a little longer,
but does a more exhaustive search to minimize the pond size.
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W Structure Input Data - New Structure Lnk1

FPond ™ ault Geometry T Outlet Structurels] T

Infiltration Input

T Optimization Input T Sand Filter D'ata

Type of Pond

{» Detention [Riser Structure with Orifices, May Include Minor Infiliration]

™ Infiltration [Rizer Structure without Drifices, [nfiltration Ol

Dptimization Level
" Quick Optimization

& Full Opimizatio" e

Initial Structure Geometry for Optimization T
Z1 Z2 Z3 Z4

Pond Side Slopes [ZH:14] | 300 | 300 | 300 | 3m0

Pand Length ta 'width Fiatio [ 300 LowLevel Orfice Elevation [ft) [ 25000

Battorn af Live Starage Elewation [ft) 250,00 Rizer Crest Elevation [ft) 253.00

Infiltration Option
¢ Mazzmann Infilration

" Conztant Infilration

Massmann Infiltration

0.000
100.0

Hydraulic Conductivity [indhr]
Depth ta'water Table [ft)
[v Low Bio-Fouling Paotential

Iv Awerage or Better Maintenance

Constant Infiltration Input

Canstatt nfilration Fate (indhr) n.ono

Ok | Cancel |

20.Click OK to close the structure input screen.

21.Next we must tell the program we want to optimize the pond. Right click on New Structure
Lnk1 to display the menu and select “Use Optimizer”. Note the structure icon changes color
indicating it has been selected for optimization and the POC is automatically set at the

outflow.

i'ﬁ Scenario 2: Postdeveloped

Objects

@ Subbazin

= Copy

u Infilt Trench
User Rating
n Splitter
R cavrs
N Filter Strip

- Bioretention

Copy
Image

= |
et - - -

&
Post Target

Link Connection Primary...

Edit...

Copy

Paste

Delete

Set Point of Compliance at Inflow
Set Point of Compliance at Outflow
Use Optimizer to Size this Structure (Toggle On/Off)
Link Inflow Statistics

Link Qutflow Statistics

Link WQ Statistics

Link Water Surface Elevation Stats

Simulate Tab
22.The Simulation Time Span is set to the full period of record of precipitation. No changes here.

23.We use 15-minute time steps for almost every type of calculation in MGSFlood. Make sure the
15-minute time step option is chosen.
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Objects

@ Subbasin

oz

P Copy

Post Targst

Uszer Rating
E Splitter
R cavrs
H Filter Strip
- Bioretention

New Structure Lnkl
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24.Check the Compute Stats for All Subbasins/Links in Network

25.Click the Route button to simulate runoff, route flows through the network, and automatically
size the pond.

26.A Warning text box will be displayed. Click “Yes™. Clicking Yes will optimize the design which
will size the orifice riser structure and change the length, width, or height of the structure
(pond, trench, etc.) being designed. Clicking “No’” will only route flows through the structure
with user defined dimensions. The riser structure size and structure dimensions will not

change.
2
£2 File Edit Options Help
FEHE & B@R grEAEm
-
Selected Precipitation and Evaporation for Simulation: Computational Timestep
Input: MGSRegionsz.mdb
Precipitation: Puget E ast 40 in_Smin 15 Min hd
Evaporation: Optimizer Warning Jidance
Simulation Time Step
Start Date: Structure: New Structure Lnk1 lS—m!_.nutes
End Date: 1 Selected for Optimization on Post Developed Scenario. lS-mmthour
nAVEE T would you Like to Optimize this Structure? mms
[158%  Click Yes to Route flows and Optimize, No to Route flows Without Optimizing. -
N L5-minutes
[Far Prelimil B —
Beduce the y-minutes to 15-minutes
Compute B | ment Area Summary

Precipitation/E vaporation [ac) 0.000 0.000

" Compute — eveloped  (Post Developed
&+ Compute Statz for &l Subbasing/Links in Metwork. Total Subbasin Area [ac) 1.377 1.377
Area of Links That Include

Total [ac) 1.377 1.377

27.When the simulation is complete, MGSFlood will return a “Warning” message saying the outlet
orifice structure No. 2 length is less than 0.25 inches. This is the vertical slot weir on the riser.
We will manually reset the length to the minimum. The pond performance will be displayed.

£2 MGSFlood - [WS01_i ion1_DesMoines_D i d.fld]
&2 File Edit Options Help

FEHE LB R @™ Em

Plot Type
¢ Flood Frequency Flow Duration Plot
(* Flow Duration Refresh -

" WSEL Frequency
" Hydrographs

Predeveloped 020
|Sub: Predeveloped Target j
Post-Developed

|Lnk Olutflowr: Mew Structure Lokl j

Flow (cfs)

Flow Duration Compliance

v Show Flow Duration Compliance

[ Show LID Duration Compliance

Exceedance Probability
# Predeveloped # Postdeveloped

Export Current Graph to File

[Right Click Graph ta Edit)
Project Location l Scenario l Simulate l Graphs l Tools J

Note that the red postdeveloped duration curve is close to the green predeveloped curve. The
goal is to get the red postdeveloped curve to lay right on top of the green predeveloped curve.
Though the full optimizer did a good job and we get a “PASS” for all the duration criteria, there is
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still some extra volume left at the upper end of the duration curves since the green curve is above
the red curve.

Select flood frequency and click “Refresh” to view flood-frequency plots. This shows how the
pond outflow postdeveloped peak discharges compare with predeveloped conditions.

£22 MG5Floed - [WS01_i ion1_DesMoines D jonPond fld]
£2 File Edit Options Help
FEHE BB g HEm
Plot Type
¥ Flood Frequency Flood Frequency Plot
" Flow Duration Extreme Value Tipe I Scale
" WSEL Frequency 0.25
" Hydrographs
Predeveloped 0.20 =
|Sub: Fredeveloped T arget j E
Post-Developed 2
|Lnk Olutflove: Mew Structure Lok j E 015
[T
A
3 s 1
&
o 010 =
add
M 4oB® o f
0.05 o
=]
0.00
101 125 2 5 10 25 50 100 200 500
Recurrence Interval (Years)
o Predeveloped o Postdeveloped
Expart Current Graph to File
[Right Click Graph to Edit]
Froject Location l Scenario l Simulate l Graphs l Tools J

Next, click the WSEL Frequency button and then click “Refresh”. Select “Lnk:WSEL: New
Structure Lnk1” from the Post-Developed drop down menu. The pond water surface elevation-
frequency data will be plotted along with the pond bottom and riser crest elevation. The pond
water surface elevation reaches the overflow at about a 100-year recurrence interval.

£22 MGSFloed - [WSD1_iteration1_DesMoines_D ionPond.fld]
£2 File Edit Options Help
FEHES sB2R PHEHBE

Plot Type

WSEL Link: New Structure Lnk1

" Flood Frequency
* " Flaw Duration Extreme Value Type I Scale
* WSEL Frequency
" Hydrographs

254.0

2535

Predeveloped Riser Crest
| j 253.0 G
\ Post-Developed 952 5 et
|Lnk WSEL: Mew Structure Lnk1 ﬂ /
252.0
pud
2515
251.0 f

¥

WSEL(ft)

2505
250.0 Base Elevation
101 128 2 5 10 25 50 100 200 500
Recurrence Interval (Years)
= Postdeveloped
Export Current Graph to File
[Right Click Graph to Edit]
Project Location l Scenario l Simulate l Graphs l Tools J

28.Click on the “View Report” icon in the top middle of the screen. Scroll down to the *“Link
Name: New Structure Lnk1” information in the Summary Report. Find the “Area at Riser Crest
Elevation.”
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&2 Summary Report

Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: Mone

Prismatic Pond Option Used

Pond Floor Elevation (ft) o 25000
Riser Crest Elevation (ft) o 253.00
Max Pond Elevation (ft) o 25350
Storage Depth (ft) - 3.00
Pond Bottom Length (ft) © 1882
Pond Bottom Width (ft) o B27

Fond Side Slopes (ft/ft) L1=3.00 L2=3.00 W1=3.00 W2=3.00

\ Bottom Area (sq-ft) - B346.
Area at Riser Crest El (sg-ft) o 12,467

(acres) - 0286

Volume at Riser Crest (cu-ft) o 31,087
facft) - 0.713

Area at Max Elevation (sg-ft) : 13217.
(acres) - 0.303

Vol at Max Elevation (cu-ft) o 38,725,
(ac-ft) - 0889

Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) - 0.00

Report Dutput Level
Iv Include Flow D

" Minimal Output [Compliance Statistics Only)
* Moderate Dutput [Includes Stats at &l Locations] [v Inciude LID Dur

" Full Dutput [Includes Stat Tables, Hydraulic Rating T ables)

29. Close the history report. Now that MGSFLood has given us an idea of the pond footprint
(0.286 acres) needed to meet the flow duration standard, we can use this information to
represent the pond footprint in MGSFlood and in the MGSFlood Input Spreadsheet. Note that
the area calculated by MGSFlood does not include outside pond cut/fill slopes for Right of
Way decisions. After figuring out the pond surface area, the designer should determine the
final pond footprint which includes outside pond side slopes for Right of Way decisions. Once
you get to this point, STOP and we will restart again as a group.

30. (Together as a class) Open up the MGSFLood Inputs Spreadsheet. We need to document
Iteration #2. We need to show the pond land cover change associated with the 0.286 acres.
The detention pond will be built over existing grass. Once we have the output from the
MGSFlood Input Spreadsheet, we can now go back to MGSFlood with the basin input
information.

31.Click the Scenario Tab and then the Open Schematic button for the Predeveloped Scenario.
32.Click and drag a new Subbasin and a Copy object to the layout screen.
33.Right click the Subbasin 2 and click Edit.

34.Enter 0.286 acres of till grass for the predeveloped land use and enter “Predeveloped Pond
Tract” as the subbasin Name. Click OK to close the Subbasin Land Use input screen.
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@ Subbasin Land Use - Predev Pond Tract -
Edit
|Predev Pond Tract

Subbasin Area T Runoff Components
Cowver Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.285
Outwash Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
Uzer 0.000
Impervious 0.000

Total [acres) 0.286

Cancel |

35.Next, we have to connect the Subbasins to the Copy link. Left click on the subbasin
“Predeveloped Target” to make it active. Right click on the subbasin and select Link
Connection Primary. A list of available structures to connect to the subbasin will appear in a
drop down menu. Select the structure that you want to connect the subbasin to, in this case,
“New Copy Lnk1”. A line will appear connecting the subbasin to the link. Repeat this for the
“Predev Pond Tract”, connecting it to the “New Copy Lnk1”

36.Right click on the “New Copy Lnk1” and set the point of compliance at the outflow.

< Scenario 1: Predeveloped = O it

Objects
& Subbasin
é é Link Connectien Primary...

+ Copy
Predeveloped Target Predev Pond Tract Edit...
Structure
Copy
s Open Channel Paste
] Delete
u Infl Trench Statistics...
% Uzer Frating e Set Point of Compliance at Outflow
Mew Copy Lnkl Link Water Surface Elevation Stats...
E Splitter :

37.Click the Scenario Tab and then the Open Schematic button for the Postdeveloped Scenario.
38.Click and drag a new Subbasin to the layout screen.
39. Right click the Subbasin 2 and click Edit.

40.Enter 0.286 acres of impervious for the postdeveloped land use and enter “Postdeveloped Pond
Tract” as the subbasin Name. Click OK to close the Subbasin Land Use input screen.
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@ Subbasin Land Use - Postdev Pond Tract
Edit
|F'0stdev Pond Tract

Subbasin Area T Runoff Components
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.0oo0
Outwash Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervious 0.288

Total [acres) 0.286
Ok Cancel

41.Next, we have to connect the Subbasins to the New Structure Lnk1. Left click on the subbasin
“Post Target” to make it active. Right click on the subbasin and select Link Connection
Primary. A list of available structures to connect to the subbasin will appear in a drop down
menu. Select the structure that you want to connect the subbasin to, in this case, “New
Structure Lnk1”. A line will appear connecting the subbasin to the link. Repeat this for the
“Postdev Pond Tract”, connecting it to the “New Structure Lnk1”.

T Scenario 2 : Postdeveloped = O >

Objects | -
@ Subbagzin
a Copy ‘.}# @ Link Connection Primary...
. :
Shucture Post Target Postdev Pond Tract Edit...
Copy
Open Channel Paste
Delete
u Infilt Trench o
Statistics
% User Rating Set Point of Compliance at Outflow

E Splitter Mew Structure Lkl

42.Turn off the pond optimizer by right clicking New Structure Lnk1 and toggle the optimizer off.
New Structure Lnkl should turn yellow. The optimizer gave us a very good first guess at the
pond size. We will do manual changes to the pond size and orifice sizes to see if we can make
the pond footprint smaller while meeting the flow duration criteria.
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984 Scenario 2: Postdeveloped = O >

Objects

@ Subbazin

e Copy

Structure

Open Channel
u Infilt Trench

Fost Target Postdev Pond Tract

MNew Structure Lnk1

Link Connection Primary...

Edit...
H Filter Strip Copy
- Biaretention Paste
Delete

] Porous ) ]
i Pavement Set Point of Compliance at Inflow

Set Point of Compliance at Qutflow

Use Optimizer to Size this Structure (Toggle On/Off)

Link Inflow Statistics

43.0pen the Structure Input Data Screen by right clicking the New Structure Lnk 1 (your detention
pond) and selecting Edit. The resulting pond geometry and discharge structure are displayed
on the Pond/Vault Geometry and Outlet Structure tabs.

P Structure Input Data - New Structure Lnk1 3
T Outlet Structurelz] T Infiltration lnput T Optimization Input T Sand Filter D ata
Structure Mame |New Structure Lk Plan View
Max Pond Elevation [ft] 535D - z 1 "
[Should be 1 foot above Stucture with Highest Elevation] -
-
(+ Use Prismatic Pond Geometry (" Use Elevation Yolume Table
Prizmatic Pond/V ault Geometry L
z2 za z4 z3 Z4
Side Slopes [ZH: 1Y) | 300 | 300 | aoo [ 300 - -
Pond Bottam Length, L [ft] 15823
\ /
Pond Bottom Width, W [ft] 5274 L i z2 i
Fond Floor or Bottom of Live Storage Elewation [ft] 280,00 W
Pond Bottom Area: 9345 zqft Elevation View Max :Iund
ey,
Pond Volume At Rizer Crest Elevation: 31055 cuft, [0.713 ac-ft)
tdaximum Pond Elevation: 38722 cuft, [0.883 ac-ft) 1 H
4 / Pond Floor
4 / or Top of
User Defined Elevation Yolume T able iinhr) Riser Dead Storage
Structure
J Open Pond Elevation-Yolume Input Screen
Ok ‘ Caticel ‘
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Our job is not done yet even though the full optimizer gave us a design that met the flow
control duration standard. We still have many checks before a final pond design can be
documented. We have to make sure:

e the orifice sizes are nominal and constructible.
e the pond dimensions are nominal.

e a pond tract is represented in the model along with the land cover changes associated
with constructing the detention pond.

44.Change the Structure Name to “Detention Pond 1”. Change the Max Pond Elevation to 254.0
to account for the required 1 foot of freeboard. Change the length to 160 feet and width to 55
feet to make nice and round measurements. Since we are going to iterate this design a few
times, we will revisit these numbers often.

P Structure Input Data - Detention Pend 1 >
Pond/Yault Eeumet[yT Dutlet Structure(z) T Infiltration [nput T Optimization Input T Sand Filter D ata
Structure Name |Detentinn Fond 1 Plan View
- - Y o ¥ )
Max Pond Elevation [ft] | 2hd 00 (’ ~ -
[Should be 1 foot abowe Structure with Highest Elewation) -
i
{* Use Prismatic Pond Geometry ( Use Elevation Yolume Table
Prismatic Pond/Y ault Geometiy L
z2 z3 z4 Z3 Z4
Side Slopes [ZH: 14) | a0 | 3om0 | aoo | 3o0 - L
Pond Battom Length, L [t {000 €
Pond Battom Width, W [f [ 55,0 € 14 72 4
Fond Floor or Eottomn of Live Storage Elewation [ft) 2R0.00 W
Pond Bottom Area: 8800, sqft Elevation View Max Elgnd
ev.
Pond Volume At Rizer Crest Elevation: 32529 cufr, [0.747 ac-ft)
Mawirum FPond Elevation: 47587, cuft, [1.092 ac-ft] 1 - H bond FI
ond Floor
44 /" “orTopof
User Defined Elevation Yolume Table i (in/hr) gltf::tr:‘ture Dead Storage
J Open Pand Elevationtolume Input Screen

45.Click on the Outlet Structure(s) tab. Change the bottom orifice diameter to 0.625 inches for a
constructible diameter. See http://en.wikipedia.org/wiki/Drill and tap size chart for a list
of common drill bit sizes. Note the minimum bottom orifice diameter is 0.50 inches. If using
a bottom orifice diameter that is less than 1 inch, a flow control orifice screen is
recommended. See HRM Figure 5-54 for details on the flow control screen. Change the
Rectangular Orifice Length to 0.250 inches (the minimum acceptable Length) to make it
nominal. Change the control elevation for the Rectangular orifice to 251.90 feet. All other
elevations look OK.
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http://en.wikipedia.org/wiki/Drill_and_tap_size_chart

M Structure Input Data - New Structure Lnk]1

Pond ™/ ault Geomety T Dutlet Structure(s] T

Infiltratior [nput T

Optimization [nput T

Sand Filter Data__

Control OrificeMWeir Structures
Enahle Structure Type

Contral EL [ft]  Diameter [in]

T2l ircular Orifice

M
Enahle Structure Type

Cantral EL [ft] Length [in]

v |F|ectangu|ar[lrifice ﬂl 251,90 |

Enable Structthml El [ft] Diameter (in]

nentation Elbow
0.625 * Horizontal T Yes
o " Wertical * Mo

Height [in] Origntatian Elbaw
0,250 1210 © Horzontal 7 Yes
{* Vertical * Mo

Orientation Elbowy

M J | |
Enable Structure Type Contral EL (/] Diameter [in]

r |Eilcular Orifice J | |
Enable Structure Type Contral EL [ft]  Diameter (in) Orientation
r |Eircular Orifice J | | ({:
Enable Stucture Type Control EL [f] Diameter [in) Orientation
- = ' (=
- |C|rcu|ar Orifice J | | = =
Rizer Structure
Structure Type CrestEL[ft)  Diameter in)  Common L (ft) Rizer Top Open
- - f* Yes
Circular Overflow Riser j | 253.00 | 18.00 | 0oz i ;:0
Ok | Canicel |
CONTROL STRUCTURE —I MAXIMUM POND
POND DESIGN WATER SURFACE g, ELEVATION 264.00 FT
ELEVATION 253,00 FT K
]
w . RECTANGULAR ORIFICE
251.90
LIVE STORAGE . E)QSHHE
PIPE FROM
CONTR
BOTTOM OF LIV STORAGE * —t QL STRUCTURE
| ELEVATION 250.00 FT —
\OUTLET PIPE INVERT K .
SEDIMENT STORAGE ELEVATION 260.00 FT
ELEVATION 249.50 FT
8" SEDIMENT N\ LOW LEVEL ORIFICE
STORAGE
NOTE THAT ORIFICE 13 PHYSICALLY
20 FEET BELOW THE OUTLET PIPE
PER WSDOT STANDARDPLAN B-10.40.00
BUT MGSFLOOD USES THE QUTLET
DETENTION POND PPE INVERT ELEVATION AS THE
CONTROL ELEVATICN.

NTS

46. Click the OK button. SAVE the project at this point.

47. Click the Simulate Tab. Click the Route button with the Compute Stats for All Subbasins/Links
in Network box checked. Since we turned off the optimizer in the previous steps, flows will be
routed through the pond but the pond geometry and orifice sizes from the previous optimized

design will not change.
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g2
£2 File Edit Options Help

EEHE {BER ™ 2 B |
Selected Precipitation and Evaporation for Simulation: Computational Timestep
Ihput: MGSRegion: mdb
Precipitation: Puget East 40 in_5Smin |15 Min ﬂ
Evaporation: Puget East 40 in MAP Time Step Guidance
Simulation Time Span — Task Time Step
File Limits Detention Sizing 15-minutes
Start Date: 10701/ (1939 10,/0141939 00:00 = ——
RN WQ Wet Pool Volume 15-minutes or 1-hour
! ate: - N o 5
ot 2097 1040142097 00:00 WQ Rate Sizing 15- tes
o CAVFS Sizing 15-minutes
[Far Prefiminary or Test Runz, Shorten the End Date ta = = T I
Reduce the Computation Time, e.g. 10/1/1395) Conveyance Sizing s-minutes to 15-minutes
Compute Runoff and Route Through Network Predevelopment/Post Development Area Summary
(" Compute Stats for Compliance SubbasindLinkOnly Predeveloped |Past Develaped
(+ Compute Stats for All Subbasing/Links in Network, Total Subbaszin Aea (ac) 1.663 1.663
k Area of Links That Include
fotis Precipitation/E vaporation [ac] 0.00a 0.000
Total (ac) 1.663 1.663
Project Location J\ Scenario l Simulate J\ Graphs J\ Toals J

48. The resulting pond performance shows we did not pass any of the duration criteria because of
the changes we just made. It is close on the right side of the graph but really separates on the
left side. We will make some adjustments!

Flow Duration Plot

ontrol Performance

0.4

0.3

Flow (cfs)

1.02407 1.0e-08 1.0e05 1.0=-04 1.02403 1.0202 1.0201 1.02+00

Exceedance Probability
# Predeveloped # Postdeveloped

[Right Click Graph to Edit)

49. Now we’ll go back and check to see if the detention pond meets the duration standard when
trying to account for its own footprint area land cover conversions. Click the Scenario Tab,
and then the Open Schematic button for the Postdeveloped Scenario to get to the detention
pond. Right click the Detention Pond 1 and select Edit. Increase the Pond size to 180 ft. by 65
ft. Click OK. In general, the simplest way to adjust a pond to meet the flow duration standard
is to gradually increase the pond size until the flow duration standard is met. This may take
several iterations to accomplish. We can also adjust the orifice sizes so long as we do not
change the orifice elevations.

50. Save the project.
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51.Click the Simulate tab and Click the Route button with the compute stats for all
Subbasins/Links box checked. The pond now meets the required performance.

Flow Duration Plot

0.4

0.3

Flow (cfs)

—T
1
I

==

1005 1.0=04 10203 1002 1.0=01 1.0e+00

Exceedance Probability
# Predeveloped # Postdeveloped

[Rinkt Chek Grank tn Fdil

52.Next, we need to check the pond tract size. View the Project Report either from the File-Print
menu, from the icon on the tool bar, or by opening the .rtf file (in the project’s specified file
folder) with a word processor.
£ Summary Report x

Link Name: Detention Pond 1 "

Link Type: Structure
Downstream Link: Mone

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 250.00
Riser Crest Elevation (ft) o 253.00
Max Pond Elevation (ft) © 25400
Storage Depth (ft) : 3.00
Pond Bottom Length (ft) o 1800
Pond Bottom Width (ft) : B5.0
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 W2=3.00
\ Bottom Area (sg-t) ©11700.
Area at Riser Crest El (sg-ft) 16434,
(acres) - 0.377
Volume at Riser Crest (cu-ft) o 42,039
(acft) - 0.965
Area at Max Elevation (sgft) : 18156.
(acres) = 0.417
Vol at Max Elevation (cu-ft) o 60971
(acft) - 1.400

Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) - 0.00

Depth to Water Table (ft) - 100.00

Bio-Fouling Potential : Low v
Report Output Level . ) .
£ Miimal Output [Compliarce Statistics Onl] [v Include Flow Duration Compliance Statistics Refresh
{* Moderate Output [ncludes Staks at All Locations} v Include LID Duration Compliance Statistics
" Full Qutput {Includes Stat Tables, Hydraulic Rating T ables) Cloze

Initially, MGSFlood calculated a pond tract area of 12,467 square feet (0.268 acres). The pond
area at the riser crest is shown to be 16,434 square feet (0.377 acres). The designer must go
back to the MGSFlood Inputs Spreadsheet and revise the pond footprint. This also checks the
actual areas in the TDA to make sure enough area can be routed to the BMP. Once the
spreadsheet is updated with the new pond tract area, the designer will have the inputs to go to
the MGSFlood predeveloped and developed scenarios and update each basin (if needed) since
the calculated pond area is larger than the initially guessed pond tract area.
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53.0pen up the MGSFlood Inputs Spreadsheet. We need to show the land cover change associated
with the 0.377 acres. The detention pond will be built over existing grass. Once we have the
output from the MGSFlood Input Spreadsheet, we can now go back to MGSFlood with the basin
input information.

54.0n the Scenario Tab, enter 0.377 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below. Click OK and go to the Simulation Tab and route the
design.

@ Subbasin Land Use - Predev Pond Tract
Edit
|Predev Pond Tract

@ Subbaczin Land Use - Postdev Pond Tract
Edit
|Pastdey Pond Tract

Fiunoff

Subbaszin Area Subbasin Area Funaff
Cover Area (ac) Cover Area (ac)
Till Forest 0.000 Till Forest 0.000
Till Pasture 0.000 Till Pasture 0.000
Till Grass 0.377 Till Grass 0.000
Outwash Forest 0.000 COutwash Forest 0.000
Outwash Pasture 0.000 Qutwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
Impervicus 0.000 Impervious 0.377

Total [acres] 0.377 Total [acres] 0.377

Flow Duration Plot

0.4

Flow Control Performance
¥ QI -Z3.0% PAES

[R]

Flow (cfs)
bt
]
—

Qa2
S0%02

-:-.-:.: 1 F i

10205 10204 10203

1.0e02 1.0e-01 1.0e+00

Exceedance Probability
# Predeveloped # Postdeveloped

The pond does not meet the flow duration standard so we must increase the pond size and
increase the pond tract size.

55.Repeat Steps 53 and 54 to iterate the design until a final size has been found. To save some
time, we did a few iterations and found one size that works. On the Scenario Tab, enter 0.413
acres for the pond tract area in the Predeveloped and Postdeveloped scenarios as shown
below.
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@ Subbasin Land Use - Predev Pond Tract
Edit
|F'reu:|ev Pond Tract

Subbasin Area Tﬂ
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grags 0413
Outwash Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervious 0.000

Total [acres] 0.413

@ Subbasin Land Use - Postdev Pond Tra
Edit

|Postdey Pond Tract
Subbaszin Area Run

Cover Area (ac)

Till Forest 0.000
Till Pasture 0.000
Till Grass 0.000
COutwash Forest 0.000
Outwash Pasture 0.000
COutwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervious 0.413

Total [acres] 0.413

56.0n the Postdeveloped scenario tab, right click Detention Pond 1 and select Edit. Change the
pond dimensions to 199 feet x 65 feet. Note that these new dimensions were found after a few

iterations.

/¥ Structure Input Data - Detention Pond 1 .
{Pond/Y ault Eeumetl}iﬁT Outlet Structure(s) T Infiltration |nput T Optimization |nput T Sand Filter D ata
Structure Name |Delention Fand 1 Plan View
Max Pond Elevation [ft) 25400 - z Y - ]
[Should be 1 foot above Structure with Highest Elevation) -
f* Usze Prismatic Pond Geometry  Use Elevation Yolume Table
Prizmatic Pond/Yault Geometry z3 'L
Z2 Z3 24 / =]
Side Slopes [(ZH:1%) [ 300 | =200 | am | 2m0 /
Pond Bottom Length, L (ft) 199.00 %
\ /
Pond B ottom “width, W (ft] £5.00 “ 7?2 l J
Pond Floor or Bottom of Live Storage Elevation [it) 280,00 W
Pond Bottom Area: 12335 =qft Elevation View Max Ep;;md
ev.
Pond Volume At: Rizer Crest Elevation: 4B257. cuft, [1.062 ac-ft]
Masimum Fond Elesation:  BES81. cuft, [1.538 ac-ft] 1 H
z { Pond Floer
il / or Top of
Uszer Defined Elevation Yolume Table iinhr) Riser Dead Storage
Structure
J Open Pond Elevation-Yalume Input Screen

57. Save the Project.

58. On the Simulate Tab, click the Route button. The pond now meets the required performance.
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i_DetentionPond_180x63.fld]

f2d = |

Flow Duration Plot

Flow (cfs)

Q50

Q2
S0%Q2

# Predeveloped

1.02400

Exceedance Probability
# Postdeveloped

59.Check the pond tract area assumption again. View the Project Report.

&2 Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) 250.00
Riser Crest Elevation (ft) 253.00
Max Pond Elevation (ft) 254.00
Storage Depth (ft) 3.00
Pond Bottom Length (ft) 199.0
Pond Bottom Width (ft) © 650
Pond Side Slopes (ft/ft) :L1=3.00
‘ Bottom Area (sg-ft) 12935,
Area at Riser Crest El (sg-t) 18.011.
(acres) :  0.413
Volume at Riser Crest (cu-ft) 46.257.
(ac-ft) 1.062
Area at Max Elevation (sg-ft) 19847,
(acres) : 0.456
Vol at Max Elevation (cu-ft) © 66,981
(ac-ft) 1.538
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) : 0.00
Depth to Water Table (ft) - 100.00

Hin Emlima Datamtinal = | mnan

L2=3.00 W1=3.00 W2=3.00

Report Output Level
(" Minimal Dutput [Compliance Statistics Only)

{* itoderate Output [Includes Stats at All Locations}

" Full Dutput [Includes Stat Tables, Hydraulic Rating T ables]

The pond tract was guessed to be 18

Iv Include Flow Duration Compliance Statistics

v Include LID Duration Compliance Statistics
Close

]
Refresh

,011 square feet (0.413 acres). The pond area at the

riser crest is shown to be 18,011 square feet (0.413 acres). The calculated pond area fits

into the pond tract that we guessed.

The final bottom pond dimensions are 199 feet x 65

feet that is 3 foot deep with a foot of freeboard. To finish off the detention pond design,

the designer needs to design an emergency overflow spillway/structure as discussed in the

HRM BMP FC.03 Detention Pond. This hand calculation is not discussed in these MGSFlood

example problems.

60.Advanced iterations - Having some free
size.

MGS Flood — Training Problems

time, | played around with changing the lower orifice

| increased the bottom orifice size from 0.625 to 0.6875. See
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http://en.wikipedia.org/wiki/Drill and tap size chart for a list of common drill bit sizes. By

increasing the lower orifice size, and following Steps 53, 54 and 55 above, | got a final pond

footprint smaller than the one listed above in Step 59. The final bottom pond dimensions

turned out to be 180 feet x 58 feet that is 3 foot deep with a foot of freeboard. It is about 16%

smaller just by changing the bottom orifice size.

61.Graphs may be exported to .jpg files by clicking the button on the Graphs tab and specifying a

file name.

General Guidance for Adjusting Pond Duration Performance

= Analyze the duration curve from bottom to top, and adjust orifices from bottom to top.

= The bottom arc corresponds with the discharge from the bottom orifice. Reducing the

bottom orifice discharge lowers and shortens the bottom arc while increasing the bottom

orifice raises and lengthens the bottom arc.

= Inflection points in the outflow duration curve occur when additional structures (orifices,

notches, overflows) become active.

= Lowering the upper orifice moves the transition right on the lower arc and raising the upper
orifice moves the breakpoint left of the lower arc.

= The upper arc represents the combined discharge of both orifices. Adjustments are made to
the second orifice similar to the bottom orifice.

= Increasing the facility volume moves the entire curve down and to the left. This is done to
control riser overflow conditions. Decreasing facility volume moves the entire curve up and

to the right.

0.80

— e e e e e e L o Q90

e Riser Crest
Second Arc Corresponds to
Discharge from First Plus
Second Orifice

First Arc Corresponds
to Discharge from
Lower Orifice

0.70 4

0.60 4

0.50 4

0.40 4

Flow (cfs)

0.30 4

0.20 4

0.10 - Transition Point Controlled - —
by Height of Second Orifice

0.00

0.000001 0.00001 0.0001 0.001 0.01 0.1 1.0
Exceedance Probability
—— Predeveloped —— Postdeweloped
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" " overflow
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0.50

\
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0.30
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Diameter to Move the Lower
0.10 4 Curve up, Decrease it to _—
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0.20

0.00

.~

Increase the Upper Orifice
Diameter to Move the Upper
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Move it Down

Q50
-~ = = - Riser Crest

0.000001 0.00001 0.0001 0.001 0.01

Exceedance Probability
—— Predeveloped —— Postdeveloped

0.1
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Work Session 2 — Detention Pond Design with Bypass.

Local topographic constraints often make it impractical to direct all runoff from developed
areas that need flow control to a detention facility. If a portion of the developed subbasin
bypasses the pond, then we can model the net effect of flow at a point downstream where
the bypass area and the area going to the detention facility meet. We will “over-detain”
the area and reduce flows to offset the increase in flow from the bypass area.

Using the file created under Work Session 1, redesign the pond assuming that 0.20 acres of
pavement that we need to capture will bypass the detention pond.

Subbasin 1

Subbasin 1 (Postdevelopment)

(Predevelopment)

Pond
Node 2

N

o1~

Node 2 is the Point of Compliance
where flows join.

. Open up the MGSFlood Inputs Spreadsheet to tab WorkSession2. We need to represent

the 0.2 acres of area that bypasses the detention pond. We show this by reducing the
“Area Physically Transported to Detention Facility” (Step 5 of the MGSFlood Inputs
Spreadsheet) by 0.2 acres from 1.79 acres to 1.59 acres. Step 6 of the spreadsheet now
shows the 0.2 acres of bypass. The MGSFlood model inputs are shown in Step 9 of the
spreadsheet. We can now go back to MGSFlood with the basin input information.

Open the file called, “WS02_BypassDetentionPond_A_Start.fld”.

. Open the Postdeveloped Scenario Window. Note the Predeveloped Scenario does not

change from that defined in the Work Session 1 example.
Drag another Subbasin onto the screen. This subbasin will represent the bypass area.
Drag a Copy Link onto the Screen.

. Configure the Postdeveloped as shown below.
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fﬂﬂ Scenario 2 : Postdeveloped = L

Objects

¢ Subbaszin

s Copy

Post Target Postdev Pond Tract

Open Channel
n Infilt Trench
% |dzer Rating

= Splitter

& CAVFS
H Filker Strip
- Bioretention

oraLs
Pavement

Detention Pond 1

Subbasin 3

-

New Copy Lnk2

Configuration for Bypass

7. Click on Subbasin 3 to Select it. Right Click to display the menu and then select Edit.
Change the subbasin name to Bypass Area and enter 0.200 acres for the bypass
impervious area. Click Ok.

é Subbasin Land Use - Bypass Area

Edit
|B_l,l|:|ass Area
Subbasin Area Runc
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.000
Outwash Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervious 0.200
Total [acres] 0200

Ok Cancel

8. Right click the Post Target Subbasin to edit it. Change the subbasin name to Tributary
to Pond. Subtract 0.200 acres from the impervious surface to make a total of 1.177
acres of impervious area for the subbasin. Click Ok.
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| é Subbasin Land Use - Tributary to Pond

| Edit
| Tribwtary to Pond
Subbaszin Area Run

Cover Area (ac)

Till Forest 0.0:00
Till Pasture 0.0:00
Till Grass 0.000
Outwash Forest 0.0:00
Outwash Pasture 0.0:00
Outwash Grass 0.0:00
Saturated Soil 0.0:00
Green Roof 0.000
User 0.000
Impervious 1477

Total [acres] 1177

9. Right click the Copy Link and select edit. Enter POC for the Link Name. Click OK.

10.Right click POC again. Select Set Point of Compliance at Inflow. The Postdeveloped
scenario configuration should look like the below drawing. The program will combine
the pond outflow with the bypass area and size the pond to meet the duration standard.

f‘}ﬂ Scenario 2 : Postdeveloped — L

Tributary to Pond

Objects

@ Subbasin

e Copy

Structure Postdev Pond Tract

Detenmn Fond 1 !E

Bypass Area

H Filter Strip
- Bioretention

] Porous
y Pavement

11.Click File Save As and enter “WS02_iterationl_DesMoines_DetentionPond_withBypass”.
Click “No” when prompted to create a new subdirectory.

12.Click the Simulate Tab. Click the Route Button
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13.Click Route so MGSFlood will run the runoff through the existing pond dimensions and
control orifice/weir structure dimensions to see what effect the bypass area has on the
duration analysis.

£2 MGSFlood - [WSD2_iteration1_DesMoines_DetentionPond_withBypass_180x65.fld]
£2 File Edit Options Help

EEHE BB g ™ 24 B g
Selected Precipitation and Evaporation for Simulation: Computational Timestep
Input: MG SRegion:. mdb
Precipitation: Puget East 40 in_5Smin |15 Hin j
Evaporation: Puget East 40 in MAP Time Step Guidance
Simulation Time Span — Task Time Step
File Limits Detention Sizing 15-minutes
Start Date: 10401/ [7333 1040141939 00:00 = —
TR — WQ Wet Pool Volume 15-minutes or 1-hour
nd Date: - e S
56 ows] 2097 1040120587 00:00 WQ Rate Sizing 15- iites
o CAVFS Sizing 15-minutes
[For Preliminary or Test Runs, Shorten the End D ate to 7 = T —
Reduce the Computation Time, e.g. 10/1/1995) Conveyance S1zing 5-minutes to 15-minutes
Compute Runoff and Route Through Network Predevelopment/Post Development Area Summary

" Compute Stats for Compliahce SubbasinLinkOnly Predeveloped  |Post Developed

\ {« Compute Stats for &l Subbazing/Links in Mebwark, Tatal Subbasin Area [ac) 1.790 1.790
Area of Links That Include
\ Ao Precipitation/E vaparation [ac) 0.000 0.000

Total (ac] 1.790 1.790

Project Lozation l Scenaro l

l Graphs l Toolz J

;_DetentionPond_withBypass_180x65.fld]

M Em

Flow Duration Plot

Flow Control Performance

0.4

0.2

Flow (cfs)

0.2

Exceedance Probability
# Predeveloped # Postdeveloped

Simulation Results are shown above for the bypass configuration. Since the pond does
not meet the duration standard due to the 0.2 acres of bypass impervious area, we’ll
need to go back do some modifications to the pond size and possibly the orifice sizes.
We’ll also make sure anything we change is constructible as well as make sure the pond
design fits inside the guessed pond tract area.

14.0n the Postdeveloped Scenario, right click Detention Pond 1 and select Edit. Increase
the pond length to 200 feet and width to 75 feet. Click OK.
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P Structure Input Data - Detention Pend 1 >

|| Pond#¥ault Eeumetl_pT Outlet Structure(s) T Inifiltration [nput T Optirization [nput T Sand Filter Data

Structure Mame |Detenti0n Pond 1 Plan View
(' e
Max Pond Elevation [ft) 25400 T zt Y -
[Should be 1 foot abowve Structure with Highest Elevation)
-
f* Use Pnsmatic Pond Geometry  Use Elevation Yolume Table
Prismatic Pond/¥ ault Geometry /
z1 z2 z3 z4 3 24
Side Slopes [ZH: 1Y) | 30 | aoo | zoo | 200 =
Pond Battom Length, L ) o €
Fond Bottom 'width, 4 [ft] 75.00 L i z2 i
Pond Floor or Bottomn of Live Starage Elevation [ft) 2R0.00 ~ W
g
Pond Bottom Area: 15000, =q ft
Pond Volume At: Rizer Crest Elevation: 52743 cuft, [1.217 ac-ft)
b amimurm Pond Elevation: 75335, cu ft, [1.745 ac-ft) 1 =
T 7
User Defined Elevation Yolume Table i (in/hr} gltfztr:‘lure

Open Pond ElevationYolume Input Screen

15.Click the Outlet Structures tab. Let’s leave the orifice sizes as is. The Pond Tract size
is still set at 0.413 acres from the previous problem.

16.Click the OK button. SAVE the project at this point.

17.Click the Simulate Tab. Click the Route Button so that MGSFlood will route flows through
the newly revised pond but will not change the pond dimensions and control orifice/weir
structure dimensions. The result shows that the pond with modified length and width
does not meets the flow duration standard. It is close and needs some more fine tuning.

Flow Duration Plot

0.5

0.4

0.3

Flow {cfs)

1.0e07 1.0e-06 1.0e-05 1.0e-04 1.0e-03 1.0e02 1.0e-01 1.0e400

Exceedance Probability
# Predeveloped # Postdeveloped

18.Next, check that the calculated pond footprint fits in the guessed pond tract area. View
the Project Report either from the File-Print menu, from the icon on the tool bar, or by
opening the .rtf file with a word processor.
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&3 Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link Name: POC

Prismatic Pond Option Used

Pond Floor Elevation (ft) :250.00
Riser Crest Elevation (ft) - 253.00
Max Pond Elevation (ft) © 254.00
Storage Depth (ft) - 3.00
Pond Bottom Length (ft} o 2000
Pond Bottom Width (ft} 750
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 W2=3.
\ Bottom Area (sg-ft) ©15000.
Area at Riser Crest El (sg-t) o 20,274,
(acres) :  0.4B65
Wolume at Riser Crest (cu-ft) © 82,749,
(acft) : 1.211
Area at Max Elevation (sgft) 22176
(acres) - 0.509
Vol at Max Elevation (cu-ft) o 75,995,
(ac-ft) - 1745

Massmann Infiltration Option Used

Hydraulic Conductivity (in/hr} - 0.00

Depth to Water Table (ft} - 100.00

Rin-Fnulinn Pntential =
Report Dutput Level

.. ) . v nclude F
" Minimal Dutput [Compliance Statistics Only) | st

(¥ Moderate Output [Includes Stats at Al Locations} W Include L
" Full Dutput [Includes Stat Tables, Hydraulic Rating Tables)

We guessed the pond tract to be 0.413 acres. The pond area at the riser crest is 0.465
acres. The designer must go back to the predeveloped and developed scenarios and change
the pond tract size. Consider setting the pond tract at 0.465 acres.

19.0n the Scenario Tab, enter 0.465 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below.

@ Subbasin Land Use - Predev Pond Tract @ Subbasin Land Use - Postdev Pond Tract

| Edit Edit
|P“3':|E"' Pond Tract |Pastdeyv Pond Tract
Subbasin Area Runaff 1 Subbasin Area Runaoff
Cover Area (ac) Cowver Area (ac)
Till Forest 0.oon Till Forest 0.000
Till Pasture 0.0010 Till Pasture 0.000
Til Grass el 4™ Til Grass 0.000
Outwash Forest 0.000 Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000 /
|I'I'I|:'EI'ViEIIJ5 0.000 ||'|'|per|,ri|;|u5 0.485
Total [acres]) 0465 Total [acres] 0.465
Ok ‘ Cancel Ok Cancel ‘
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20. Click OK. SAVE the project at this point.
21.Click the Simulate Tab. Click the Route Button. The pond now meets the required

performance.

Flow {cfs)

0.4

0.3

Flow Duration Plot

0z

Exceedance Probability
# Predeveloped # Postdeveloped

22.Since the pond still doesn’t meet the flow duration standard, we have to modify the detention
pond size again. After a few iterations in the MGSFlood Inputs spreadsheet and MGSFlood
itself, the following dimensions were found. On the Postdeveloped Scenario, right click
Detention Pond 1 and select Edit. Increase the pond length to 225 feet and width to 80 feet.
In the Predeveloped and Postdeveloped scenarios, change the Pond Tract to 0.547 acres.

23.Click the Simulate Tab. Click the Route Button. The pond now meets the required

performance.

05
04

03

Flow (cfs)

0.2

Flow Duration Plot

L HE - et {1
T

[l
S0%02

1.0=07 1.0=06 1.0=-05 1.0=-04 1.0=02

Exceedance Probability

1.0=02 1.0=-01 1.0e+00

# Predeveloped # Postdeveloped

24.Check the pond tract area assumption again. View the Project Report either from the File-
Print menu, from the icon on the tool bar, or by opening the .rtf file with a word processor.
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2 Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link Name: POC

Prismatic Pond Option Used

Pond Floor Elevation (ft) © 250.00
Riser Crest Elevation (ft) © 253.00
Max Pond Elevation (ft) o 25400
Storage Depth (ft) o 3.00
Pond Bottom Length (ft) 2250
Pond Bottom Width (ft) © 800
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 Wi1=3.00 W2=3.00
Bottom Area (sg-ft) © 18000.
=== |Area at Riser Crest El (sg-ft) © 23814
(acres) :  0.547
Volume at Riser Crest (cu-ft) © 62,559
(acft) : 1436
Area at Max Elevation (sg-ft) : 25896.
(acres) - 0594
Vol at Max Elevation (cu-ft) - 89,789
(ac-ft) : 2.081

Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) - 0.00
Depth to Water Table (ft} - 100.00

Report Output Level bl
" Minimal Output [Compliance Statistics Only) £ linell= gy
{* Moderate Output (Includes Stats at All Locations} [v Include LID

" Full Dutput [Includes Stat Tables, Hydraulic Rating Tables]

The pond tract was guessed to be 0.547 acres. The pond area at the riser crest is 0.547 acres.
The calculated pond area fits into the guessed pond tract area. Need to update MGSFlood
Inputs spreadsheet.

25.For a Point of Compliance (Bypass) flow control design, per the HRM 4-3.5.1 Option 3, there is
a maximum flow rate that the bypass area needs to be less than if they bypass area is
conveyed to the point of compliance via overland flow.

“If the bypass area flows to the point of compliance via overland flow, the 100-year developed
peak flow rate from the bypass area will not exceed 0.4 cfs. If the bypass area flows through a
constructed conveyance channel or pipe, then the 0.4 cfs criteria does not apply.”

For this example, let’s assume the bypass flow from the 0.2 acres is conveyed to the point of
compliance via overland flow. We will check the 100-year developed flow to make sure it is
less than 0.4 cfs. To do this, open the history file and scroll down to the “Subbasin: Bypass
Area” in the POSTDEVELOPED condition.

Based on the history file for the Bypass Area in the POSTDEVELOPED condition, the 100-year
flow is 0.202 cfs which is less than 0.4 cfs. The Point of Compliance design meets the
maximum flow rate criterion.
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EEs s s s E s Subbasin: B}‘pass Area Fhhhhhhhhd

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year T 454E-02
E-Year 9. 681E-02
10-Year 0109
25-Year 0137
50-Year 0175
100-Year 0.202
200-Year 0.209

Thkkkkhkiikk Llﬂk: DE‘-‘tEﬂtlDﬂ Fll:lnlj 1 Thkkkrhiikk
Flood Frequency Datajcfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (vrs) Flood Peak (cfs)

Report Output Level

. ) - v Incl
" Minimal Dutput [Compliance Statistics Only] Tafllals

f* Moderate Output [Includes Stats at All Lacations) v Inchac
" Full Qutput [Includes Stat Tables, Hydraulic Rating Tables)

26.To finish off the pond design, the designer needs to size the overflow and emergency overflow
spillways/structures as discussed in the HRM BMP FC.03 Detention Pond. These hand
calculations are not discussed in these MGSFlood example problems.

27.Extra Discussion: Comparing Work Session 1 and Work Session 2, the only difference was that
there was 0.2 acres of pavement that we could not capture in the detention pond. That 0.2
acres bypassed the pond and we tried to make the pond over-detain the area that we could
capture to compensate. Theoretically, a point downstream at the point of compliance should
feel the net benefit. For the 0.2 acres that we could not capture, the detention pond went
from an area of 199 feet x 65 feet (0.413 acres) to 225 feet x 80 feet (0.547 acres). This was
an increase of about 32% in size.

Having bypass areas will mean large increases in detention pond size.
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Work Session 3 - Roadway Widening Problem, Infiltration Pond Design

Using the file created under Work Session 1, replace the detention pond with an infiltration pond.
Use the Massmann Infiltration Option with a conductivity of 1.5 in/hr, depth to water table of 50
feet, Low Bio-Fouling unchecked, and Average or Better Maintenance checked. Use the
Optimization routine to size the pond.

1. Open the file called, “WS03_Infilpond_A_Start.fld”.

2. Click the Scenario Tab and select the Proposed Condition Scenario.

3. Right click the Detention Pond 1 and select Edit to display the structure input screens.

=5tructure Input Data - MNew Structure Lnk1

FPond"ault Geometry T Outlet Structurez) T Imfiltration Input T Optimization Input I Sand Filter Data

~ Type of Pond Optimization Level
= Detention [Rizer Stucture with Orifices, May Include Minar Infiltration) f* Quick Dptimization
JG‘ Infiltration [Rizer Structure without Drifices, Infiltration Only) = Full Dptimization
/  Initial Structure Geometry for Optimization
21 22 at 24
Pond Side Slopes [ZH:14] | 300 | 300 | 300 [ 300
Pand Length ta Width Flatio | .00 Low Lewvel Orifice Elevation [ft] | 250,00
Pand Flaor Elevation [ft] | 250,00 Fiizer Crest Elevation (f) | 253,00
r— Infiltration Option
% Maszsmann Infiltration
= Constant Infiltration
— Mazemann Infiltration Consgtant Infiltration Input
Hydraulic Conductivity [inhr) 1.500
\$ Depth to/ater Table (1] ED'DK Cotstant Infiltration Fate [indhr] 0.000
[~ Low Bio-Fouling Potential
[V &verage or Better Maintenance

Ok Cancel

4. Click the Optimization tab. Click Infiltration Pond for the Type of Pond. Note that full
optimization is no longer an option when sizing an infiltration pond. This is because
infiltration ponds are much less complex than a detention pond. Enter 1.500 in/hr for
the Hydraulic Conductivity and 50.0 feet for the Depth to Water Table. Make sure the
Low Bio-Fouling Potential button is unchecked. This represents the fact that the
infiltration pond may become clogged with leaves or ground cover. Typically, we would
check both items but in this problem, we are unchecking the Low bio-Fouling Potential.
Click OK to close the input screen.

5. Right click the “Detention Pond 1” (the infiltration pond) and set it to optimize. It
should turn blue. Save the file.

6. Click the Simulate tab. Make sure the time step is 15 minutes. Click the Route button.
Click Yes on the Warning text box so that MGSFlood optimizes the infiltration pond
design.

7. When the simulation has finished, the flow duration and peak discharge graphs look like
the following:
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Note that the post development duration and frequency statistics plot well below the
predeveloped. This is because an infiltration pond is designed to infiltrate all runoff up to

the 50-year recurrence int

erval. Floods larger than the 50-year recurrence interval

discharge through the overflow structure and contribute to downstream runoff.

8. Click on the Post Developed Scenario Screen and then open the link definition for the

pond. Note the Pond V

olume determined by the optimizer (approximately 0.535 ac-ft at

the riser crest elevation).

the Project Report eith

Check to make sure the calculated pond area fits in the assumed pond tract area. View

er from the File-Print menu, from the icon on the tool bar, or by

opening the .rtf file with a word processor.

£73 Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) 250.00
Riser Crest Elevation (ft) 253.00
Max Pond Elevation (ft) 253.50
Storage Depth (ft) 3.00
Pond Bottom Length (ft) 134.6
Pond Bottom Width (ft) © 449
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=
Bottom Area (sg-ft) © B040.
Area at Riser Crest El (sg-ft) 9,594.
(acres) :  0.220
Volume at Riser Crest (cu-ft) 23,288.
(ac-ft) 0.535
Area at Max Elevation (sg-ft) 10249,
(acres) : 0235
Vol at Max Elevation (cu-ft) © 29,208,
(ac-ft) 0.671
Massmann Infiltration Option Used
Hydraulic Conductivity {in/hr) : 1.50
Depth to Water Table (ft) ©50.00

MGS Flood — Training Problems

Report Output Level

" Minimal Output [Compliance Statistics Only]

& oderate Output [Includes Staks at Al Locationsg

" Full Output [Inchudes Stat Tables, Hydraulic Rating Tables)
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10.0n the Scenario Tab, right click the New Structure Lnk1 (infiltration pond) and click Edit.
Change the name to Infiltration Pond 1. Change the maximum pond elevation to 254.00.
Also, round off the length to 135.00 ft. and width to 45 ft. Click OK to close. Save the

project.
/¥ Structure Input Data - Infiltration Pend 1 x
Pond¥ault Eeomell_-,lT Outlet Structure(s) T Infiltration [nput T Optimization [nput T Sand Filker Data
Structure Mame |Infiltration Pond 1 Plan View
8 e i zi 1 b
Max Pond Elevation [ft) 254.00 ~ -
[Should be 1 foot above Structure with Highest E levation) —
|l
(* Use Prismatic Pond Geometry 1 Use Elevation Yolume Table
Prismatic Pond/¥ault Geometry L
gl ) e z4 3 4
Side Slopes [ZH: 1] | 200 | zoo | 2m0 | 300 - =
Pond Bottom Length, L () 135.00
\,
Pand Bottom Wwidth, ' [ft] 45.00 L Iy 72 Y
Pond Floor or Bottom of Live Storage Elevation [ft) 250.00 w
Pond Bottom Area:  E075. sqft Elevation Yiew Max Elﬂl'ld
ev.
Pond Volume At Riger Crest Elevation: 23409, cuft, [0.537 acft)
M arimurn Pond Elevation: 34672, cu ft, [0.736 ac-ft) 1 ﬂ
Z Pond Floor
41 / or Top of
User Defined Elevation ¥olume Table i(inhr) Riser Dead Storage
Structure
J Open Pond ElevationYolume [nput Screen
Ok Cancel |

11.Right click on the Infiltration Pond 1 icon and toggle the optimizer off.

12.Click the Simulate tab and click Route. The pond should still meet the duration
standard.

13.View the Project Report either from the File-Print menu, from the icon on the tool bar,
or by opening the .rtf file with a word processor.
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£22 Summary Report

Link Name: Infiltration Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 250.00

Riser Crest Elevation (ft) o 253.00

Max Pond Elevation (ft) © 25400

Storage Depth (ft) ©3.00

Pond Bottom Length (ft) 1350

Pond Bottom Width (ft) 450

Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 Wz
Bottom Area (sg-ft) © BOTA.

\ Area at Riser Crest El (sg-ft) o 9639
(acres) : 0221

Volume at Riser Crest [cu-ft) o 23,409,
(acft) : 0537

Area at Max Elevation (sgft) . 10971,
(acres) : 0252

Vol at Max Elevation (cu-ft) o 34672
(acft) : 0.796

Massmann Infiltration Option Used
Hvdraulic Conductivity {in/hrl - 1.50

Report Output Level

" Minimal Dutput [Compliance Statistics Only) ol lre

& Moderate Output [Includes Stats at All Locations [+ Inc
" Full Qutput (Includes Stat Tables, Hydraulic Rating T ables)

Initially, the pond tract was guessed to be 0.413 acres. The pond area is 0.221 acres.
The proposed pond fits into the pond tract that was guessed. The designer should try to
reduce the size of the assumed pond tract to become closer in size with the calculated
pond area. Consider setting the pond tract at 0.221 acres.

14.0n the Scenario Tab, enter 0.221 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below. Click OK and SAVE.

@ Subbasin Land Use - Predev Pond Tract x @ Subbasin Land Use - Postdev Pond Tract *
Edit Edit
|Predey Pond Tract |Pastdew Pond Tract
Subbasin Area T Runoff Components Subbagin Area T Runoff Components

Cover Area (ac) Cover Area (ac)

Till Forest 0.000 Till Forest 0.000

Till Pasture 0.000 Till Pasture 0.000

Till Grass 0.221 « Till Grass 0.000

Outwash Forest 0.000 Outwash Forest 0.000

Outwash Pasture 0.000 Outwash Pasture 0.000

Outwash Grass 0.000 Outwash Grass 0.000

Saturated Soil 0.000 Saturated Soil 0.000

Green Roof 0.000 Green Roof 0.000

: User 0.000
User 0.000
: Impervious 0.221 «~
Impervious 0.000
Total [acres] 0.221
Total [acres] 0221
Ok Cancel

Ok Cahcel

15.Click the Simulate Tab. Click the Route Button.

16.The pond still meets the required performance.
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13.Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

22 Summary Report

Link Name: Infiltration Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Paond Floor Elevation (ft) o 250.00
Riser Crest Elevation (ft) © 253.00
Mazx Pond Elevation (ft) o 254.00
Storage Depth (ft) o 3.00
Pond Bottom Length (ft) 1350
Pond Bottom Width (ft) o 450
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 W2=3.00
\ Bottom Area (sg-ft) o 6075,
Area at Riser Crest El (sg-ft) o 9.639.
(acres) - 0221
Volume at Riser Crest (cu-ft) o 23.409.
(acft) : 0537
Area at Max Elevation (sgft) : 10971,
(acres) :  0.252
Vol at Max Elevation (cu-ft) o 34,672,
(acft) : 0.796

Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) © 1.50
Depth to Water Table (ft) - 50.00

Report Dutput Level N
" Minimal Dutput [Compliance Statistics Only) eilielticon
* toderate Output (Includes Stats at Al Locations v Inchude LID

" Full Output (Includes Stat Tables, Hydraulic Rating Tables)

We guessed the pond tract to be 0.221 acres. The pond area is 0.221 acres at the riser crest
elevation. The calculated pond fits into the guessed pond tract area. To finish off the pond
design, the designer needs to size the overflow and emergency overflow spillways/structures as
discussed in the HRM BMP IN.02 Infiltration Pond. These hand calculations are not discussed in
these MGSFlood example problems.

Let’s see how a shallow groundwater table influences the performance of an infiltration facility.
Previously, the depth to groundwater was set to 50 feet. We will look at a depth to ground water
of 10 feet. Again, use the final Work Session 1 file and change the detention pond to an infiltration
pond. Use the Optimizer to size a pond with a depth to groundwater of 10 feet.

1. Click the Optimization tab and change the depth to water table to 10 feet.
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=5tructure Input Data - New Structure Lnk1 x|

Fond™ ault Geometry T Outlet Structure(s] T Infilkration Inpuk T Optimization Input T Sand Filter D ata

— Type of Pond Optimization Level
" Detention [Rizer Structure with Orifices, May Include Minar Infiltration) & Quick Optirization
% Hnfiltration [Fiser Structure without Orifices, [nfilteation Ol = Full Optimization

— Initial Structure Geometry for Dptimization
Z1

z2 23 24
Pond Side Slopes (ZH: 1] | 30 | 300 [ 300 [ 300
Fand Length ta Width Ratio 300  Low Level Orifice Elsvation [f) [ zs0m
B attarn of Live Storage Elevation (i) lw Rizer Crest Elevation [ft] lm

— Infiltration Dotion
& tdazzmann Infiltration

€ Canstant Infilration

—Massmann Infiltration

Hydraulic Conductivity (indhr) I 1.500

Depth to 'water T able (ft) 100
[~ Low Bio-Fouling Potentizl

Consztant Infiltration Input

distion Fate (indhr) I 0.000

¥ Average or Better Maintenance

Ok Cancel

2. Right click on the Infiltration Pond 1 icon and toggle the optimizer on. It should turn blue.

Click Ok and then Click the Simulate tab. Click the Route button. Click Yes on the Warning
text box to optimize the infiltration pond design.

4. When the simulation has finished, the flow duration and peak discharge graphs look like the

following:
Flow Duration Plot Flood Frequency Plot
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5. Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.
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&2 Summary Report

Link Name: Infiltration Pond 1
Link Type: Structure
Downstream Link: Mone

Prismatic Pond Option Used
Pond Floor Elevation (ft)
Riser Crest Elevation (ft)
Max Pond Elevation (ft)
Storage Depth (ft)

25000
253.00
253.50

K

Pond Bottom Length (ft) 191.0
Pond Bottom Width (ft) © 837
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00
Bottom Area (sg-ft) © 12154,
Area at Riser Crest El (sq-ft) 17.061.
(acres) : 0.392
Volume at Riser Crest (cu-ft) 43,661.
(acft) 1.002
Area at Max Elevation (sg-ft) 17942,
(acres) : 0412
Vol at Max Elevation (cu-ft) © B4 1T
(acft) 1.242
Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) : 1.50
Depth to Water Table (ft) 2 10.00

Rin-Fnilina Pntantial - Awarane tn Hinh

Report Output Level

" Minimal Output [Compliance Statistics Only)

* Moderate Dutput [Includes Stats at All Locationsf

7 Full Dutput (Includes Stat Tables, Hydraulic Rating Tables)

I

The designer needs to go back and set the maximum pond elevation at 254.00 to account for
the 1 foot of freeboard requirement.

On the Scenario Tab, right click the Detention Pond 1 (infiltration pond) and click Edit. Change

the maximum pond elevation to 254.00. Also, round off the length to 191.00 ft. and width to
64.00 ft. Also, change the name to Infiltration Pond 1. Click OK to close. Save the project

V¥ Structure Input Data - Infiltration Pond 1 X
Pond/Yault EeumetlyT Outlet Stuchure(s) T Infiltration nput T Optirization Input T Sand Filter D ata
Structure Hame |Infi|tlati0n Pond 1 Plan Yiew
3 [ am i z1 7 h
Max Pond Elevation [ft] 254,00 ~ ~
[Should be 1 foot above Stucture with Highest Elevation) -
|l
(+ Use Prismatic Pond Geometry  Use Elevation Yolume Table
Prizmatic Pond/¥ ault Geometry L
72 73 z4 z3 4
Side Slopes [ZH:14) | 200 | =200 | 300 | a0 - L
Pond Bottom Length, L (i) 191.00
h,
Pond Bottam Width, ! (i) £4.00 ;J 72 ‘L
Fond Floaor ar Battom of Live Storage Eleration [ft] 250,00 W
Pond Bottom Area: 12224 sgft Elevation View Max Elund
ev.
Pond Volume At: Rizer Crest Elevation; 43887, cuft, [1.007 ac-ft]
Mawirmum Pond Elevation: 63618, cu ft, [1.460 ac-ft] 1 H
Z Pand Floor
141 / “orTopof
User Defined Elevation ¥olume Table iGinhry  Riser Dead Storaga
Structure
J Open Pond Elevation-alume Input Screen

7. Right click on the Infiltration Pond 1 icon and toggle the optimizer off. It should turn yellow.

8. Click the Simulate tab. Make sure the time step is 15 minutes. Click the Route button. The
pond should still meet the duration standard.
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9. View the Project Report either from the File-Print menu, from the icon on the tool bar, or by
opening the .rtf file with a word processor.

&2 Summary Report

Link Name: Infiltration Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) 250.00

Riser Crest Elevation (ft) 253.00

Max Pond Elevation (ft) 254.00

Storage Depth (ft) 3.00

Pond Bottom Length (ft) 191.0

Pond Bottom Width (ft) 64.0

Pond Side Slopes (fi/ft) cL1=3.00 L2=3.00 W1i=3.00 W2=

\ Bottom Area (sg-t) 12224,
Area at Riser Crest El (sg-ft) 17,138,
(acres) :  0.393
Volume at Riser Crest (cu-ft) 43,881,
(acft) - 1.007
Area at Max Elevation (sg-t) 18920.
(acres) :  0.434
Vol at Max Elevation (cu-ft) © B3.618.
(ac-ft) : 1.460
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) © 1.50
Depth to Water Table (ft) - 10.00
Report Output Level
" Minimal Dutput (Compliance Statistics Only) 1 (iele)
&+ Moderate Output (Includes Stats at All Locations} [ Inchud

" Full Output (Includes Stat Tables, Hydraulic Rating T ables)

Initially, the pond tract was guessed to be 0.413 acres. The pond area at the riser crest is
0.393 acres. The designer should go back to the predeveloped and developed scenarios and
change the guessed pond tract since there is room to make the pond tract smaller. Consider
setting the pond tract at 0.365 acres and reducing the pond dimensions to 200 feet x 55
feet. This was found after several iterations.

10.0n the Scenario Tab, enter 0.365 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below.

¢ Subbasin Land Use - Predev Pond Tract
| Edit

@ Subbasin Land Use - Postdev Pond Tract
Edit

|F'redev Pond Tract

|F'ostdev Pomd Tract

Subbasin Area Runoff Comp Subbasin Area Runoff Compare
Cover Area (ac) Cover Area (ac)
T!II Forest 0.000 Till Forest 0.000
T!II Pasture D.UUE / Till Pasture 0.000
'[I'JllltGras: __ E-E*ﬁ; Till Grass 0.000
uhwash Fores : Outwash Forest 0.000
Cutwaszh Pasture 0.000
QOutwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Sail 0.000 Saturated Soil IJ.IJEIIJ
Green Roof 0.000 rate? ool :
User 0.000 Green Roof 0.000
Impervious 0.000 yser 0.000 /
Impervicus 0.355
Total [acres) 0365
Total [acreg] 0.365
0k Cancel

11.Click the Simulate tab. Click the Route button.
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12.When the simulation has finished, the design meets the flow duration standard. The flow
duration and peak discharge graphs look like the following:

Flow Duration Plot Flood Frequency Plot
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13.Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

£2 Summary Report

Link Name: Infiltration Pond 1
Link Type: Structure
Downstream Link: Mone

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 250.00
Riser Crest Elevation (ft) © 253.00
Max Pond Elevation (ft} o 25400
Storage Depth (ft) o 3.00
Pond Bottom Length (ft) © 2000
Pond Bottom Width (ft) 55D
Pond Side Slopes (ft/ft) L1=3.00 L2=3.00 W1=3.00 W2=3.
Bottom Area (sg-ft) :11000.
\Area at Riser Crest El (sg-ft) © 15,9714
(acres) :  0.365
Volume at Riser Crest (cu-ft) o 40,209
(ac-ft) - 0923
Area at Max Elevation (sg-ft) : 17696.
(acres) :  0.406
Vol at Max Elevation (cu-ft) © hg 589,
(acft) : 1.345
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) © 1.0
Narth ta WAatar Takla MY - AN .nn

Report Dutput Level -
.. . .. W

" Minimal Dutput (Compliance Statistics Only) o Vel
&+ Moderate Dutput [Includes Stats at Al Locations} [¥ Include

" Full Dutput [|ncludes Stat Tables, Hydraulic Rating Tables)

The pond tract was guessed to be 0.365 acres. The pond area at the riser crest 0.365 acres. The
calculated pond fits into the guessed pond tract area. To finish off the pond design, the designer
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needs to size the overflow and emergency overflow spillways/structures as discussed in the HRM
BMP IN.02 Infiltration Pond. These hand calculations are not discussed in these MGSFlood example

problems.

COMPARISON OF RESULTS

The first simulation in Work Session 3 where the ground water was 50 feet below the infiltration
pond gave a pond surface area of 0.221 acres. When the ground water was only 10 feet below the
infiltration pond, the resultant necessary infiltration pond surface area of 0.365 acres at the
maximum pond elevation. The higher groundwater table causes a groundwater mound to form
quickly beneath the pond and reduces the effective infiltration rate. The necessary infiltration
pond area (and volume) increased with the shallower ground water table. In this example it
increased by about 65%.

Take Away Message: When you have a high ground water table, you have less infiltration
capacity and you BMP volume and area will be very large!
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Work Session 4 — Water Quality Design — Wet Pool Volume

Determine a ““Large” wet pond volume required for the Work Session 1 roadway widening
example.

1. Open the file called, “WS04_WQDesign_START.fld”. The file should have a detention pond
with dimensions of:

P Structure Input Data - Detention Pond 1

IPond /Y ault Eenmetl_l,ijT Outlet Structure]s) T Infiltration lnput T Optimization lnput T Sand Filter D ata
Structure Hame |Detenti0n Fond 1 Plan View
: T Em ¥ o v )
Max Pond Elevation [ft) 254.00 - -
[Should be 1 foot above Stucture with Highest Elewvation) -
= |
* Use Prismatic Pond Geometry 1 Use Elevation Yolume Table
Prismatic Pond/¥ault Geometry L
72 73 74 23 Z4
Side Slopes [ZH:14) [ 200 | am0 | 200 | 200 - =
Paond Bottarn Length, L [ft] 199.00
\ J
Pond Bottarn 'wfidth, W [ft] £5.00 \ “ 2 ‘i )
Pord Floor or Bottorn of Live Storage Elewation [ft] 2h0.00 W
Pond Bottom Area: 12935 sqft Elevation View Max Elund
ev.
Pond Volume At: Rizer Cregt Elevation: AB287. cuft, [1.062 ac-ft]
M axirnurn Pond Elevation:  BE381. cuft, [1.538 ac-ft] 1 H
Z Pand Flaor
N A / ~or Tep of
User Defined Elevation Yolume Table itinhr) Riser Dead Storag:
Structure
J Open Pand Elevationolume Input S creen

Click the Simulate tab. For Water Quality Wet Pool Volume based BMPs, WSDOT uses the 15-

minute time step to calculate the required WQ volume. Click Route.
&2 MGSFlood - [WS01_iteration2_DesMoines_DetentionPond_180x65.f1d]

£2 File Edit Options Help
FEHE BB gEHdEm

Selected Precipitation and E vaporation for Simulation:
Input: MGSRegionsz.mdb

Precipitation: Puget East 40 in_Smin
Ewaporation: Puget East 40 in MAP

Compute Runoff and Route Through Network
" Compute Stats for Compliahce Subbazind/LinkOnly

t» Compute Stats for All Subbasins/Links in Metwork

* Rioute

Project Location l

)

Scenaro Simulate

Simulation Time Span S Task Time Step
File Limits Detention Sizing 15-minutes
Start Date: 10401/ [1538 1040141939 00:00 \ = L
End Date: 10/01/ 2057 WQ Wet Pool Volume 15-mimutes or 1-hour
nd D ate: ) e —
159 e 2057 10401 /2097 00:00 WQ Rate Sizing 15- iites
. CAVFS Sizing 15-minutes
[Far Preliminary or Test Runs, Shorten the End Date to T = i —
Feduce the Computation Time, e.g. 10/1/1995] Conveyance Sizing 5-minutes to 15-minutes

Computational Timestep
15 Min ‘_v

Time Step Guidance

PredevelopmentfPost Development Area Summary

Predeveloped  |Post Developed
Total Subbasin Area (ac) 1.790 1.790
Area of Links That Include
Precipitation/E vaporation (ac) 0.000 0.000
Total [ac) 1.790 1.790
l Graphs l Tools J

MGS Flood — Training Problems

Page P-41



3. Click the Scenario Tab and Open the Post Developed Scenario Window.
4. Click the Detention Pond 1 to select it and then right click to show the menu. Select Link
WQ Statistics. This will open the Water Quality statistics window for the link.

iﬂﬁ Scenaric 2: Postdeveloped —

Copy .
P”nt“ '

Objects

@ Subbasin
e Capy @ @

Structurs Past Target Postdev Pond Tract
= Open Channel
n Infilt Trench
Lzer Rating
n Sl Detention Pond 1
b, _— . . .
mthFS Link Connection Primary...
- ) Edit...
H Filter Strip
Copy
- Bioretention Paste
Porous Delete
Pavemet Set Point of Compliance at Inflow

Set Point of Compliance at Outflow

Use Optimizer to Size this Structure (Toggle On/Off)
Link Inflow Statistics

Link Outflow Statistics

Link WQ Statistics

Link Water Surface Elevation Stats

The basic wet pond volume is calculated using the Link Inflow Statistics. Click the Compute Water
Quality Treatment Volume button. The results will be displayed on the form. The *“Large” wet
pond volume is also provided, which is the basic volume multiplied by 1.5.

o Water Quality Data - Detention Pond 1 >

Water Quality Data T Flowy Splitter Calculatar ]

*J Compute Water Quality Treatment Yolume for Link

Computed B asic Wet Pond Yolume, 91% Exceedance [cu-ft): ?529 /
0 g . 11893

Computed Large ‘et Pond Yolume [Fhosphoraus Control], 1.5°Basic Valurme [cu-f):

Time to Infiltrate 91% Treatment Yolume, [Spplies ta Infitration Facilitiez)

J Compute InfiltrationfFiltration Statistics

a02.54 acf Percent Traated =
Total Funoff Yalume | tl (Irfilrated+Fitered)/ Total | 0.007
Tatal Runoff Infilrated | 0.00 ac-ft 000
Total Rundff Fitered | 0.00 ac-t 0.00%
J Compute 2-yr Discharge Rate for Link Outflow (cfs) 0.0m49

il Compute Water Quality 15-Minute Design Discharge for Link Inflow

OreLine Facility Design Discharge Rate [cfs): 0.261
0ff-Line Facility Design Dizcharge Fate [cfs): 0145

Close
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Work Session 5 — Water Quality Design for a Biofiltration Swale

Determine the water quality flow rate to a biofiltration swale that is just upstream of the
detention pond in the Work Session 1 roadway widening example. This is referred to as Qwq
when using the WSDOT bioswale design spreadsheets.

Bioswales are sized using the water quality design discharge rate. For treatment upstream of
the pond, the “on-line” or “off-line”” design discharge rate is used. For treatment downstream of
the pond, the 2-year discharge rate is used. For the project above, determine the “on-line” and
“off-line”” design discharge rates.

1.
2.

Splitter
Q
Q By-pass
Treatment Treatment
Pond A Pond A
Upstream of Detention Upstream of Detention
Facility, Off-Line Facility, On-Line

Open the file called, “WS05_Bioswale_START.fld”.

In the postdeveloped scenario, select the Developed Pond Tract basin and disconnect it from
going to the Detention Pond 1. We are only interested in the flows from the postdeveloped
basin. The bioswale is upstream of the detention pond so the area from the Pond Tract
should not be included in the flows to be calculated for Qwq for the bioswale design.

Post Target Postdev Pond Tract
r
| ﬂ

|Detenti-:un FPond 1 |

Detention Pond 1

MGS Flood — Training Problems Page P-43



Click the Simulate tab. Click the Route button.

Once done routing, click the Scenario Tab and Open the Post Developed Scenario Window.
Click the Detention Pond 1to select it and then right click to show the menu. Select Link WQ
Statistics. This will open the Water Quality statistics window for the link.

s w

g f‘_‘.ﬂ Scenario 2 : Postdeveloped — O

Objects

=~

Postdev Pond Tract

Link Connection Primary...

Edit...

Copy
Paste

Delete

H Filter Strip
- Biaretention

Set Peint of Compliance at Inflow

Set Peint of Compliance at Outflow

Use Optimizer to Size this Structure (Toggle On/Off)
Link Inflow Statistics

Link Qutflow Statistics

Link WQ Statistics

Link Water Surface Elevation Stats

6. The Water Quality Data Tab will show the water quality flow rates and volumes once the
radial buttons are pushed. In this case, for a bioswale that is online and upstream of the
detention pond, Qwq = 0.201 cfs while an offline bioswale has Qwq = 0.112 cfs.

o Water Quality Data - Detention Pond 1

‘Water Quality Data T Flow Splitter Calculataor ]

_..| Compute Water Quality Treatment Volume for Link

Computed B azic Wet Pond Yalume, 91% Exceedance [cu-t]: B033.
Computed Large Wet Pond Volume [Phosphorous Contral], 1.5*B asic Yolume [cu-ft): 9149,
Tirne to Infiltrate 915% Treatment Yalume, [Applies ta Infiltration Facilities) I,

_..| Compute Infiltration/Filtration Statistics
| §17.38 ac-f Percent Treated

Total Runaffchme (nfitratec+Fibersdl Totsl | 000
Total Runoff Infilrated | 0.00 ac-ft 0.00%]
Total Runaff Filkered | 0.00 ac-ft El_ljljiq
™~
E Compute 2-yr Discharge Rate for Link Outflow (cfs)

{ni| Compute Water Quality 15-Minute Design Discharge for Link Inflow

Or-Line Facility Design Dizcharge Fate [cfz): .20 (;
Off-Line Facility Design Discharge B ate [cfs): 11z ?’

Cloze
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Determine the geometry of the ““off-line”” Flow Splitter Structure that will fit in a 48” diameter
manhole.

When an off-line treatment approach is used, a flow-splitter is needed for bypassing flows that exceed the
design flow rate. The splitter structure includes an orifice and on overflow weir (see figure below), and the
design guidelines are listed below.

e The maximum head on the overflow weir must be minimized for flow in excess of the water
quality design flow. Specifically, flow to the water quality facility at the 100-year water surface
must not increase the design water quality flow by more than 10-percent.

e The splitter structure requires an orifice plate upstream of the discharge pipe that leads to the
water quality treatment facility. The design water surface should be set to provide a minimum
headwater/diameter ratio of 2.0.

The splitter design is a trial and error procedure whereby the orifice diameter is selected by the user. The
program then computes the height of the baffle wall, the length of the overflow weir, and the ratio of the baffle
wall height to orifice diameter. There is not a unique solution and the user should select an orifice size that
produces a baffle wall height and overflow length that will conveniently fit in a standard manhole (or other
structure) and meets the required headwater/diameter ratio of 2.0.
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o bypass conveya noa
g;:] systern or detention pord

Type 2 hH.
o base channel
mequind.

A A A

L 4_ e TR, MBS AR P, J

reinfomad baffle wall grouted
to il H. structure (both ends)

ﬁ o % o W facility

infhow
PLAN YIEW
NTS

mund solid lid

PTG
g _r’,_; %' min.
; ;P= or povide sepa e
B . 5 ecoess b either side
Hand hold and th‘JEIDr . = i of baffle wall
dder acoess (povide B E 23
koders © both sides of - -
wal | if weir = 3 high). F ¥
: !!E
2 R

WS design water — LY

sufacs ekvation

£ | wall Height Measured from
Centroid of Orifice to Wall
| $ to water quality facility

5
=1
[n)
£
L=
]
I

&' min.

bypacs pipe
4" min. thicknass
reinfonced concreis SECTION A-A
baffle wallarother
suitsble mate nal NTS

Flow Splitter Geometry (per Ecology Stormwater Management Manual)

Flow Splitter Example

The project has the subbasin set up in Work Session 5. The project wants to utilize an off-line
bioswale for runoff treatment. The designer needs to figure out the flow splitter design. Assume
the flow splitter will be in a 48” diameter manhole. Using Work Session 5,

1. Click the Flow Splitter Calculator Tab. Enter an orifice size of 6”, Click the Compute Flow
Splitter Geometry button. Repeat the process until the Baffle Wall Length just fits in the
manhole (48”) and the ratio criteria are met

2. Try an orifice size of 4”.
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3. An orifice size of 2.0 will just fit inside the 48” manhole and satisfies the hydraulic criteria.
2y Water Quality Data - Mew Structure Lnk1 =

Water Quality D ata T Flow 5plitter Calculator ]

Flow Splitter Geometry Calculator for Off-Line Wnent Facility

Flaw Splitter Orifice Diameter (inches): 2.000 [Mote: There iz not a unigue zolution for a splitter design.
_ Select an orifice size that produces a baffle wall height and
Compute Flow Splitter Geometry overflow length convenient for construction and meets the
Eaaffle wall Height [ft): required wall height/diameter ratio of >= 2.0.]
B affle \/all Length [ft): Blaffle \w/all Length in): g €

Ratio: Baffle W all Height to Orifice Diameter: Fiatio »= 2.0, PASS

Cloze

2 Summary Report

PGl WL 1O LPUWTISL e dinn 2y alelin jau-iL). U JJ
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

______________________ SCENARIO: POSTDEVELOPED

Mumber of Links: 1

EEEEEEREEE Llnk: DETEI"ITIDFI F'I:Ir'llj 1 EEEEEEREEE

Basic Wet Pond Volume {91% Exceedance): 6099, cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 9149, cu-t

2-%'ear Discharge Rate - 0.013 cfs

156-Minute Timestep, Water Quality Treatment Design Discharge
On-line Design Discharge Rate (91% Exceedance): 0.20 cfs
Offine Design Discharge Rate (91% Exceedance): 0.11 cfs

Computed Flow Splitter Data-——————
Orifice Diameter: 2.00 inches

Baffle Wall Height (WQ Design Depth): 1.06 feet
Baffle Wall (Weir) Length: 3.5 feet (43.8 inches)

Report Output Level

. ) . v Includ
" Minimal Dutput [Compliance Statistics Dnly)
* Moderate Output [Includes Stats at Al Locations} v Inciud

" Full Qutput [Includes Stat Tables, Hydraulic R ating T ables)
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Work Session 6 - Design of CAVFS for Water Quality Treatment

A section of SR-167 near Auburn is to be improved with the addition of a carpool lane for the
southbound direction of travel.

Hent
oo
(98 -
216,
L d‘!_E--_-
S— r—
y
Aarm
AlGona
“e— | TDA1
/ w164
- KIMG ——

Project Location Map

The existing configuration consists of two 12-foot lanes with 8-foot shoulders. The existing lanes
are crowned so that % of the runoff drains toward the median.

Median
47__—4(|Jf—t_;> «—2aft |

8 ft i

|
Existing Condition, South Bound Lanes

The project will add one 12-foot car pool lane while maintaining the current shoulder widths. The
roadway widening will extend into the freeway median to accommodate the new lane. The area
of roadway draining to the median will be the existing lane (12”) plus the new carpool lane (12’)
plus the shoulder (8) for a total of 32°. The project is in one TDA.

52 ft
F_ " 32t

32 ft >l >

8 it v ! 4\\\4g\
' \

Pr!oposed Condition

CAVFS

The project is located on Alderwood soils, which are classified as SCS Hydrologic Group C.
Design a CAVES to treat runoff from the impervious surfaces that drain to the median for this
1200-foot-long section of roadway. The CAVES data are as follows:

CAVFS Depth: 1 foot

CAVFS Porosity: 20%

CAVFS Hydraulic Conductivity: 1.95 in/hr
CAVFS Length: 1200 feet
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CAVFS Width: This is what we are trying to figure out
Underlying Soil Infiltration Rate: 0.01 in/hr

CAVFS Slope: 4H:1V

Gravel Spreader Width: 2 ft

Gravel Spreader Porosity: 30%

Gravel Spreader Hydraulic Conductivity: 2 in/hr

Note designing the CAVFS is a trial and error procedure. We’ll input the CAVFS width, run the
model, and check the percentage of runoff treated. This process will be repeated until we achieve
the 91% volume treatment criteria shown in the history file. The values for the CAVFS input above
are for this problem only and should not be used as default values for another design. The
designer should consult a geotechnical engineer to establish project site specific values for the
all of the above CAVFS input. Since this is a WQ design problem, the MGSFlood Inputs Spreadsheet
is not needed.

Start Program, Save Project File
1. Start program from Windows Start button
Start-All Apps-MGS Software-MGSFlood V4

2. Click File Save as, Enter “WS06_CAVFS” for file name. Create project folder when prompted

Project Location Tab
3. Enter project name, analysis title, and comments.

4. Check the Extended Precipitation Timeseries Option Button.

5. Compute the mean annual precipitation using the calculator,
From Google or the WSDOT Environmental Workbench, Lat=47.29 deg, Long=122.245 deg

6. Select Climate Region 15 Puget East 40 in MAP from the drop down list box.

£22 MG5Fleod - [WS5_SR167_CAVFS.fid]
£2 File Edit Options Help

FEHES LR #EHEn

Project Information

Project Mame  [5R 167 HOV Lare Project
Analysis Title |W55 CAVES "Water Quality Treatment

Cormments

Precipitation Data for Analysis -
Mean Annual Precip Calculator

Select Precipitation Data Set Type to Use in Analpsiz g f -
+ Eutended Timeseries (Produces Most Accurate Fesults) Project Latitude [Decimal Degress] 47.2300
" Station Data - Uses Ecology Scaling Method Project Longitude (Decimal Degrees): -122.2450
" Uszer Precipitation D atabase (MGSU serD ata.mdb) .
.| Compute MAF [inches)
Select Climate Region
[15. Puget East 40 in M&P |
[Mo Scaling Factor Reg'd)
J Open Climate Region Map
Precipitation Station Period of Record
Puget East 40 in_Smin 10401 1938-10/01 /2087
Evaporation Statior;
Puget Eazt 40 in MaP 10/01.41939-10/01 /2097
Project Location l Scenario l Simulate l Graphs l Tools J

Land Use Input
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7. Enter Pre- and postdeveloped area. For SCS Type C soil, use Till. Note, we’re only entering the
area that drains to the CAVFS including a guess of what the CAVFS area is in the predeveloped

condition.

Predeveloped:

Till Forest:

Existing median that will become new HOV lane:

12’ x 1,200” = 14,400/43560 = 0.331 ac

Till Grass:

Existing median that will become a CAVFS = guess a width = 8" x 1200” = 9,600/43,560=
0.220 ac

Existing Impervious:

Impervious roadway from the road crown towards the median:

(12°+8”) x 1,200° = 24,000/43,560= 0.551 ac

Total predevelopment Area: 1.102 ac

Postdeveloped:

Precipitation will be simulated on the CAVFS by the CAVFS routine, therefore we don’t need
to specify this area on the Land Use tab.

Existing Impervious:

Impervious roadway from the road crown towards the median:
(12°+8”) x 1,200 = 24,000/43,560= 0.551 ac

New Impervious:

Existing median that will become new HOV lane:

12’ x 1,200” = 14,400/43560 = 0.331 ac

8. Click the Scenario tab and Open the Predeveloped Scenario. Drag three subbasins into the
window. Drag a copy link into the window. Connect the three subbasins to the copy link.
Right click the copy link and make it the point of compliance at the outflow. Right click each
subbasin and input the below information. Enter the land use as follows: (Note: We’re only
interested in the Post developed runoff for this step for water quality treatment design. It’s
somewhat irrelevant what land use we put in for the existing condition.)

i"}ﬂ Scenaric 1: Predeveloped

Copy

Objects

@ Subbaszin

s Copy

Structure

Open Channel
u Infilt Trench
Uszer Rating

o

&
wisting Roadway+Shoulder

e

&”( CAWFS
H Filter Strip
-Bioretention

MNew Copy Lnkl

Paraug
Favement
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@ Subbasin Land Use - Existing Roadway+Shoulder * @ Subbasin Land Use - New HOV Lane x

Edit Edit
|E:<i$ting Fioadway+5houlder Mew HOYW Lane
Subbasin Area T Runoff Components Subbaszin Area T Runoff Componerts
Cover Area (ac) Cover Area (ac)
Till Forest 0.000 Till Forest 0.331
Till Pasture 0.000 Till Pasture 0.000
Till Grass 0.000 Till Grass 0.000
Outwash Forest 0.000 Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
Impervious 0.551 Impervious 0.000
Total [acres] 0.551 Total [acresz) 0.331
Dk Cancel i ok | Cancel
¢4 Subbasin Land Use - CAVFS P o
Edit
|CaFs
Subbasin Area T Runoff Components
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0220
Qutwash Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervious 0.000
Total [acres] 0220
Ok §  Cancel
[ I

9. Open the Post Developed Scenario. Drag two subbasins and a CAVFS link into the window.
Connect the subbasins to the CAVFS by right clicking each subbasin and selecting Link
Connection Primary and choose the New CAVFS Lnkl1. Right click each subbasin and select
edit. Enter the land use as follows and click OK:
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f‘_"ﬂ Scenario 2 : Postdeveloped

Objects

é Subbasin

n Infilt Trench
Uzer Rating

/ Mew HOV Lane

H Filter Strip

Bioretention

§ Pavement

@ Subbasin Land Use - Existing Roadway+Shoulder > é Subbasin Land Use - Mew HOV Lane >
Edit Edit
|EHisting Roadwayp+Shoulder = |New HOY Lane -
Subbasin Area T Funoff Components Subbasin Area T Runoff Components
Cover Area (ac) Cowver Area (ac)
Till Forest 0.000 Till Forest 0.000
Till Pasture 0.000 Till Pasture 0.000
Till Grass 0.000 Till Grass 0.000
Outwash Forest 0.000 Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Aoof 0.000 4 Green Roof 0.000 1
User 0.000 User 0.000
Impervious 0.551 Impervious 0.331
Total [acres) 0.551 Total [acres] 0.331

Cancel

Ok Cahcel

10. Click the CAVFS Link to Select it. Click Edit and enter the following data for the CAVFS
geometry. We guessed an 8-foot width in the predeveloped condition to establish the CAVFS
area. Check the option box to include precipitation and evaporation on the CAVFS. Enter the
remainder CAVFS information as follows:
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R Compost Amended Vegetated Filter Strip (CAVFS) - New CAVFS Lnk1 x

Stucture Name |New CAWFS Liki

Gravel Spreader,  CAVFS

CAVFS Depth d (ft) 1.00 v Include Precipitation and Evaparation on CAWFS
CAVFS Poraosity [% by Walume) 200

CAVFS Hydraulic Conductivity [indhr) 1.55

CAVFS Length [ft] 1200,

CAVFS width [f) [ a0 \

Underlying Sail Infilration Fate findhi) [ m

CAVFS Slope 2 [ 400

Gravel Spreader Width wl [f] [ 2o

Gravel Porosity [% by wolume) ’7300

Gravel Hydraulic Conductivity (in/hr) ’7200 Ok ‘ Cancel |

11.Click OK, save your input, and click the Simulate tab.

Simulate Tab
12. Select a time step of 15-minutes.

.2 MGSFlood - [WS3_SR167_CAVFS.fld]

£2 File Edit Options Help
EEHE 4 B2E @™ HEm

Selected Precipitation and Evaporation for Simulation:
Input: MGSRegions. mdb

Computational Timestep

e

Compute Runoff and Route Through Network

Precipitation:  Puget East 40 in_Smin |15 Min
Ewaporation: Puget East 40 in MAP Time Step Guidance
Simulation Time Span ... Task Time Step
File Limis Detention Sizing 15-minutes
Start Date: 104014 {1939 1040141933 00:00 ~ = —
. WQ Wet Pool Volume 15-minutes or 1-hour
nd Date: b — .
(156 e 2097 10/01/2097 00:00 WQ Rate Sizing 15- ates
. CAVFS Sizing 15-manutes
[For Preliminary or Test Runs, Shorten the End Date to g e i e
Feduce the Computation Time, e.g. 10/1/1996) Conveyance Sizing 5-minutes to 15-minutes

Predevelopment/Post Development Area Summary

\ (" Compute Stats for Compliance SubbazindLinkOnly Predeveloped |Post Developed
g f* Compute Stats for All Subbasing/Links in Hetwark T atal Subbasin Area [ac) 1102 0.aaz
Area of Links That Include
fetis Precipitation,/E vaparation [ac) 0.000 nz14
Total [ac]) 1.102 1.096
Praject Location l Szenario l Graphs l Tonls J

13.Click the Route button. When the simulation is complete, the duration performance will be
displayed. We will ignore the duration performance now because we are sizing the CAVFS for
water quality treatment only. We’ll add a pond later to meet the flow control criteria.
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14.Click the project report button and scroll down to the CAVFS treatment statistics. Our goal
here is to treat 91% of the runoff. Note the treatment for the 8 foot wide CAVFS is 79.53% <
91.00%, therefore we need a wider CAVFS.

&2 Summary Report *

...................... SCENARIO: POSTDEVELOPED

Mumber of Links: 1

sewwesrs | ok Maw CAVES Lnkd [

Infiltration/Filtration Statistics———-——-——
Inflow Volume (ac-ft): 395.44

Inflow Volume Including PPT-Evap (ac-ft): 484.42
Total Runoff Infiltrated (ac-ft): 110.92, 22.90%
Total Runoff Filtered (ac-ft): 274.33, 56.63%

Primary Outflow To Downstream System (ac-ft): 373.86
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated +Filtered)/Total Volume: 79.53%

***********Compliance Point Resulty =

Scenario Predeveloped Compliance Link: Mew Copy Lnk1

Scenario Postdeveloped Compliance Link: New CAVFS Lnk1
*** Point of Compliance Flow Frequency Data ™

Recurrence Interval Computed Using Gringorten Plotting Position

Dradauslammsamt Domadf Damtdmsalanmamt Domaf

v
Report Output Level Includds Flow Duration Comi Statist
" Minimal Output [Compliance Statistics Only) I Include Flov Duration Campliance Statistics Refrezh

(¢ Moderate Output [Includes Stats at &1l Locations} v Include LID Duration Compliance Statistics
" Full Dutput [Includes Stat Tables, Hydraulic Rating Tables) Cloze

15. Repeat the process above starting at Step 7 in this problem. Let’s guess a CAVFS width of 29
feet (I got this after several iterations). This will result in a (%infiltrated+%filtered)/total

volume of: 91.17%
£ Summary Report X

MNumber of Links: 1 A~

Link Name: New CAVFS Lnk1
Link Type: Compost Amended Vegetated Filter Strip (CAVFS)
Downstream Link: Mane

Compost Thickness (ft) - 1.000

Compost Porosity (%) :20.000

Compost Hydraulic Conductivity (in‘hr) - 1.950

CAVFS Length (ft) : 1200.00%
CAVFS Width (ft) ©29.000

CAVFS Slope, Z (ft/ft) 24.000

Gravel Spreader Width (ft) ©2.000

Gravel Hydraulic Conductivity (in/hr) +2.000
Gravel Porosity (%) : 30_000/
Sail Infiltration Rate (in/hr) - 0.010

Precipitation and Evaporation Applied to Surface of CAVFS

s | 00D FREQUENCY AND DURATION STATISTIC §rsrsnsnrssnss
...................... SCENARIO: PREDEVELOPED

Mumber of Subbasins: 3
Mumber of Links: 1

v
Report Dutput Level Include Flow Duration Comol Statist
.. . . v 1 Latizti
" Minimal Output [Compliance Statistic: Only) ] Ueivets Ao Buetier Cemp{mes Sl Refrezh

% toderate Output [Includes Stats at All Locations§ IV Include LID Duration Compliance Statistics
" Full Dutput [Includes Stat Tables, Hpdraulic R ating T ables) Close
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£2 Summary Report X

...................... SCENARIO: POSTDEVELOPED

MNumber of Links: 1

wewmrrers | ok New CAVES Lnk1 T

Infiltration/Filtration Statistics———————

Inflow Volume (ac-ft). 395.44

Inflow Volume Including PPT-Evap (ac-ft): 719.71

Total Runoff Infiltrated (ac-ft): 406.67, 56.51%

Total Runoff Filtered {ac-ft): 249.51, 34.67%

Primary Outflow To Downstream System (ac-ft): 313.33
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)Total Volume: 91.17%

i 03 (|| pl iance Point Results * s

Scenario Predeveloped Compliance Link: New Copy Lnk1

Scenario Postdeveloped Compliance Link: New CAVFS Lnk1
*** Point of Compliance Flow Frequency Data ***

Recurrence Interval Computed Using Gringorten Plotting Position

Dradamlanmnnt Don~fF Darctdounlanman 4+ Dm

v
Report Dutput Level netude Flow D uration Corn S
" Mirimal Output [Cormpliance Statiztic: Orly) I Include Flow Duration Compliance Statistics Refrezh

% toderate Output [Includes Stats at All LocationsE W Inciude LID Duration Compliance Statistics
" Full Dutput [Includes Stat Tables, Hydraulic Fating Tables] Cloze

This CAVFS design now meets the runoff treatment requirements.

For the same conditions, what width of CAVFS is needed if the underlying soils rate is 0.1 in/hr
instead of 0.01 in/hr?

£2 Summary Report x

______________________ SCENARIO: POSTDEVELOPED .
Number of Links: 1

Link Name: New CAVFS Lnk1
Link Type: Compost Amended Vegetated Filter Strip (CAVFS)
Downstream Link: None

Compost Thickness (ft) 2 1.000
Compost Porosity (%) - 20.000
Compost Hydraulic Conductivity (in‘hr) - 1.950

CAVFS Length (R) - 1200.000
CAVFS Width (ft) - 7.000

CAVFS Slope, Z (ft/ft) -4.000
Gravel Spreader Width (ft) 2 2.000
Gravel Hydraulic Conductivity (in/hr) 22,000
Gravel Porosity (%) 2 30.000
Saoil Infiltration Rate (in/hr) 2 0.100

Precipitation and Evaporation Applied to Surface of CAVFS

s E| 00D FREQUENCY AND DURATION STATISTIC S

...................... SCENARIO: PREDEVELOPED

Mumber of Subbasins: 3
Kimbhar of | inke- 4

v Include Flow Duration Compliance Statistics

v
Report Dutput Level
™ Minimal Output [Compliance Statistics Only) Refresh

& oderate Dutpat (Includes Stats at All Locations} ¥ Inzlude LID Duration Compliance Statistics
" Full ODutput [Includes Stat Tables, Hydraulic Rating T ables) Cloze
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£ Summary Report

>
-

---------------------- SCENARIQ: POSTDEVELOPED
Mumber of Links: 1
wwwwsrrs |l New CAVES Lnki MU

Infiltration/Filtration Statistics—-—-———-—

Inflow Volume (ac-ft): 395.44

Inflow Volume Including PPT-Evap (ac-ft): 451.89

Total Runoff Infiltrated (ac-ft): 368.02, 76.37%

Total Runoff Filtered (ac-ft): 79.34, 16.46%

Primary Outflow To Downstream System (ac-ft): 114.46

Secondary Outflow To Downstream System (ac-ft): 0.00

Percent Treated (Infiltrated+Filtered)/Total WVolume: 92 83%
*1****1****Compliance Point RESU"S AXKRAXARXRAARXL
Scenario Predeveloped Compliance Link: New Copy Lnk1
Scenario Postdeveloped Compliance Link: Mew CAVFS Lnk1

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position
Pradavalanmant Boannff Prctdavalnnmant Bonnff w7

Report Output Level ) ) o

¢ Mirimal Output [Compliance Statistics Onl) Iv Include Flow Duration Compliance Statistics Refresh

* Moderate Dutput [Includes Stats at All Locations} [¥ Include LID Duration Compliance Statistics

" Full Output [Includes Stat Tables, Hydraulic Rating Tables) Cloze

So by going from 0.01 inch/hr to 0.1 inch/hr for the underlying soils rate, the CAVFS width went
from 29 feet to 7 feet.

It is very important to verify the underlying soils infiltration rate!
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Work Session 7 - Design Stormwater Pond with Upstream CAVFS

Using the finished pond from Work Session 1 Des Moines Pond, let’s install a CAVFS upstream of the
detention pond to see the flow control benefits of the CAVFS. The CAVFS length is 1000 feet based
on our equivalent area design in Work Session 1. We will design a CAVFS to treat the runoff from
the impervious area and also see what flow benefits we get.

1. Open up the file called “WS07_CAVFS_Upstream_DetentionPond_A Start.fld”.

2. Open up the predeveloped scenario and add a basin called “CAVFS”. The length is 1000 feet
and the width is something we will guess. Let’s try 10 feet. So the area is 10,000 ft2 = 0.230
acres of Till grass. Link the CAVFS basin to the POC.

k% Scenaric 1: Predeveloped @ Subbasin Land Use - CAVFS *
Edit
Dbjects |CewFs
Subbasin Area T Runoff Components

Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.230
COutwash Forest 0.000
COutwash Pasture 0.000
Cutwash Grass 0.000
Saturated Soil 0.000
Green Roof 0.000
User 0.000
Impervicus 0.000

H Filker Strip Mew Copy Lnki Total [acres] 0.230

-Bioretention

(Ees Ok Cancel

H Pavement

3. Open the Postdeveloped scenario. Add a CAVFS to the scenario and link the Post Target
subbasin to the New CAVFS Lnk2. Link the New CAVFS Lnk2 to the Detention Pondl.

f‘}ﬂ Scenaric 2 : Postdeveloped

Objects

@ Subbasin

. Uszer Rating

H Filter Strip
- Biaretention

4. Open the New CAVFS Lnk2 and input the below information. Remember we are guessing a
CAVFS width of 10 feet.
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R Compost Amended Vegetated Filter Strip (CAVFS) - New CAVFS Lnk2 >

Shucture Wame |New CAVFS Link2

Gravel Spreader,  CAVFS

....
<<<<<<

CayFS Depth d [ft) 1.00 Iv include Precipitation and Evaporation on CAYFSE
CAWVFS Porasity [% by WValune) 100

CAWVFS Hydraulic Conductivity [inhr) 1.00
CAWFS Length [ft) 1000 /
CaWFS Width [ft] 10.0

Underlving S oil Infiltration Rate (inhr] 010

CAMFS Slope 2 [ 4m
Gravel Spraader Width w1 [f] [ 2o
Gravel Porosity [% by volume] li?ﬂﬂ
Gravel Hydraulic Conductivity [indhr) |72DD Ok ‘ Cancel ‘

5. Save the project.

6. On the Simulate tab, click Route.
%2 MGSFlood - [WS07_CAVFS_Upstream_DetentionPond_A_START.fld]

£23 File Edit Options Help

FEHE Fr BB @ M=o
Selected Precipitation and Evaporation for Simulation: Computational Timestep
|nput; MGS5Regionz.mdb
Precipitation: Puget East 40 in_5min |15 Felin j
Evaporation:  Puget East 40 in MAP Time Step Guidance
Simulation Time Span e Task Time Step
File Limits Detention Sizing 15-minutes
Start Date: 10701/ [1935 1040141339 00:00 = —
EERT Y. WQ Wet Pool Volume 15-minutes or 1-hour
nd Date: b ¥ e
155 o] 2097 10/01 /2097 00:00 WQ Rate Sizing 15- ites
- CAVFS Sizing 15-minutes
[Far Preliminan or Test Runz, Shorten the End Date to s reaT —
Reduce the Computation Time, e.g. 10/1/1995] Conveyance S1zing S-minutes to 15-nunutes
Compute Runoff and Route Through Network Predevelopment/Post Development Area Summary
{* Compute Stats for Compliance Subbasind/Link Oy Predeveloped | Post Develaped
(" Compute Stats for Al Subbasins/Links in Network Tatal Subbasin Area [ac] 2020 1.790
¢ — Area of Links That Include
ez Precipitation/E vaporation [ac) 0.000 0.223
Total [ac] 2020 2013

7. After routing, we need to check to see if the CAVFS provided the 91% treatment for the
pavement area. Open up the history file Summary Report and scroll down to the Postdeveloped
scenario New CAVFS Lnk2 statistics. They show the CAVFS provided 76.53% which is close. We
need to make it a little wider to meet runoff treatment requirements of 91%.
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22 Summary Report

= === = =
Percent Treated (Infiltrated+Filtered)Total Volume: 0.00%
srwrrrrens Link: New CAVES Lnk? M———

Basic Wet Pond Volume (91% Exceedance): 6099. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 9149. cu-ft

2-Year Discharge Rate : 0.540 cfs
16-Minute Timestep, Water Quality Treatment Design Discharge

On-line Design Discharge Rate (91% Exceedance): 0.20 cfs
Off-line Design Discharge Rate (91% Exceedance): 0.11cfs

Time to Infiltrate 91% Treatment Volume, (Hours): 76.53 (7

Infiltration/Filtration Statistic s

Inflow Volume (ac-ft): 617.38

Inflow Volume Including PPT-Evap (ac-ft): 719.84

Total Runoff Infiltrated (ac-ft): 485.60, 67.46%

Total Runoff Filtered (ac-ft): 64.23, §.92%

Primary Outflow To Downstream System (ac-ft): 235.89
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 76.38%

Report Output Level

- ’ . v Include Flow |
" Minimal Output [Compliance Statistics Only) v Include Flow

+ toderate Output [Includes Stats at All Locations} v Include LID D
" Full Dutput (Includes Stat Tables, Hydraulic Rating T ables)

8. Starting at Step 2, repeat the process for a CAVFS width of 22 feet. 22’ x 1000° = 22,000/43560
= 0.505 acres. MGSFlood tells us that the 22-foot-wide CAVFS will provide a 91.7% treated
which meets the runoff treatment requirement. Now we get to see what affect the CAVFS will
have on the pond size.

&3 Summary Report

Link Name: New CAVFS Lnk2
Link Type: Compost Amended Vegetated Filter Strip (CAVFS)
Downstream Link Mame: Detention Pond 1

Compost Thickness (ft) :1.000
Compost Porosity (%) ©10.000
Compost Hydraulic Conductivity (in‘hr) - 1.000

Number of Subbasins: 3
Number of Links: 1

Fland Frannanrie Nataisfe)

CAVFS Length (ft) -1000.000
CAVFS Width (ft) £ 22.000 €
CAVFS Slope, Z (ft/ft) 24.000

Gravel Spreader Width (ft) 0 2.000

Gravel Hydraulic Conductivity (in/hr) :2.000

Gravel Porosity (%) +30.000

Soil Infiltration Rate (in/hr) 20,100

Precipitation and Evaporation Applied to Surface of CAVFS

...................... SCENARIO: PREDEVELOPED

s Subbasin: Predeveloped Target =

e FLOOD FREQUENCY AND DURATION STATISTIC §****

Report Output Level

" Minimal Dutput [Compliance Statistics Dnly)

& Moderate Output [Includss Stats at All Locations}
" Full Output [Includes Stat Tables, Hydraulic Rating T ables)
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£°32 Summary Report

Basic Wet Pond Volume (91% Exceedance): 8427. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 12640 cu-ft

Infiltration/Filtration Statistics————————

Inflow Volume (ac-ft): 287.44

Inflow Volume Including PPT-Evap (ac-ft): 287.44

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Qutfiow To Downstream System (ac-ft): 287.38
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

********** Link: New CAVFS Lnk2 [o——

Infiltration/Filtration Statistics-—————————

Inflow Volume (ac-ft): 617.38

Inflow Volume Including PPT-Evap (ac-ft): 847.52

Total Runoff Infiltrated (ac-ft): 747.57, 88.21%

Total Runoff Filtered (ac-ft): 29.38. 3.47%

Primary Outflow To Downstream System (ac-ft): 102.27

Secondary Outflow To Downstream System (ac-ft): 0.00

Percent Treated (Infiltrated+Filtered)/Total Volume: 91.67% (7

HRRERRERERE( 0y 1 plia nce Point Results s

Report Output Level N
" Minimal Dutput [Compliance Statistics Only) ] (EEB A
& Moderate Dutput [Includes Stats at All Locations) [+ Include LID D

" Full Dutput Includes Stat Tables, Hydraulic Rating T ables)

9. The resulting Flow Duration Plot shows that the detention pond may be oversized.

=5 CAVFS_upstream_of_DetentionPond_180x65.fld]

= En
Flow Duration Plot
0.8 T T
Flow Control Performance | |
0.6
— Qs0
i —]'! TR T T I 7 N
= f
. | |
E 0.4 ; .
[T ! |
i \ |
0.2 : }
| N .
N L LU Ll ez
I 0 A 1 O gy SRAL A | A e
0.0
10207 10206 10205 10204 10207 10202 10201 1.02400

Exceedance Probability
# Predeveloped F Postdeveloped

10.Here is where things get tricky. If we go back through the analysis and change the pond size,
we have to go into the predeveloped scenario and eventually change the pond tract size. That
may alter the CAVFS analysis. As long as we keep track of the changes we make, we should be
able to make the pond smaller to show the benefits of the CAVFS. Currently, the detention
pond is shown below. It is 199’ x 65’ with an area at the riser crest of 0.413 acres.
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£72 Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) o 250.00
Riser Crest Elevation (ft) o 253.00
Max Pond Elevation (ft) o 254.00
Storage Depth (ft) : 300
Pond Bottom Length (ft) 1990
Pond Bottom Width (ft) o B5.0
Pond Side Slopes (ft/ft) L1=3.00 L2=3.00 W1=.
Bottom Area (sg-ft) o 12935,
Area at Riser Crest El (sg-ft) o 18,011
(acres) - 0413 (7
Volume at Riser Crest (cu-ft) o 46,257
(acft) - 1.062
Area at Max Elevation (sgft) - 19847,
(acres) - 0.456
Vol at Max Elevation (cu-ft) © 66,981.
(acft) - 1.538

Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) - 0.00
Depth to Water Table (ft) - 100.00

Rin_Fnulina Dnatantial -1 e

Report Dutput Level

" Minimal Dutput [Compliance Statistics Only)
&+ Moderate Qutpot [ncludes Stats at Al LocationsE
" Full Output [Includes Stat Tables, Hydraulic Rating T ables)

11.Open up the Postdeveloped Scenario and edit Detention Pond 1. Let’s input a new pond bottom
length of 150 feet and bottom width of 50 feet and click OK.

JW Structure Input Data - New Structure Lnk1 -
eh}T Outlet Structure(s) T Infiltration nput T Optimization nput T Sand Filter Data E
Structure Name |New Structure Lkl Plan View i
~ -
Max Pond Elevation (ft) 254.00 - r =z 1 -
[Should be 1 foot above Structure with Highest Elevation) |
-
(* Use Prismatic Pond Geometry  Use Elevation Yolume Table
Prismatic Pond/¥ault Geometry L
71 z2 73 74 3 4
Side Slopes [ZH:14] | ao0 | ao0 | 200 | 300 - =
Fond Bottom Length, L (i) 150,00 e
\
Pond Battom Width, W (1 5000 <€ 14 z2 4
Pond Floor or Baottom of Live Storage Elevation (ft) 25000 W
Pond Bottom Area: 7500 =qft Elevation Yiew Max EPIDI'IU
ev.
Pond Yolume At Rizer Crest Elevation: 28224 cuft, [0.648 ac-ft)
M amimurn Pond Elevation: 41510, cu ft, [0.953 act) 1 {
Z Pond Floor
14 / or Top of
User Defined Elevation Yolume Table i (in‘hr) :l‘tfztr:‘ture Dead Storage
J Open Pond ElevationYalume [nput Secreen
Ok ‘ Cancel

12.0pen up the history file. It will show in red text that changes have been made to the MGSFlood
file but it has not yet been Routed. This is fine since we are interested in finding out the new
pond area at the riser crest. MGSFlood automatically calculates the pond areas and volumes
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based on the new 150° x 50” pond bottom length and width. The new pond area at the riser
crest is 0.262 acres

&7 Summary Report *
-~
Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: None
Prismatic Pond Option Used
Pond Floor Elevation (ft) © 250.00
Riser Crest Elevation (ft) ©253.00
Max Pond Elevation (ft) o 25400
Storage Depth (ft) :3.00
Pond Bottom Length (ft) 1800
Pond Bottom Width (ft) B0
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 W2=3.00
Bottom Area (sg-t) o 7500.
Area at Riser Crest El (sg-t) 11424,
(acres) :  0.262 (7
Volume at Riser Crest (cu-ft) © 28,224
(ac-ft) : 0648
Area at Max Elevation (sgft) - 12876.
(acres) : 0.296
Vol at Max Elevation (cu-ft) o 41,510,
(acft) - 0.953
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) : 0.00
Depth to Water Table (ft) 2 100.00
Bio-Fouling Potential - Low b4
Report Output Level . ) o
€ Minimal Dutput [Compliance Statistics Only] v Include Flow Duration Compliance Statistics Fefrash
{* Hdoderate Output [Includes Stats at All Locations] I Include LID Duration Campliance Statistics
" Full Dutput {Includes Stat Tables, Hydraulic Rating Tables) Close

13.Open the Predeveloped and Postdeveloped scenarios and change the Pond Tract size to 0.262
acres.

@ Subbasin Land Use - Pond Tract x @ Subbasin Land Use - Developed Pond Tract b4
Edit Edit
|Pand Tract |Developed Pond Tract
Subbasin Area T Runoff Components Subbasin Area T Runcff Components
Cover Area (ac) Cover Area (ac)
Till Forest 0.000 Till Forest 0.000
Till Pazture 0.000 Till Pasture U.UUU
Till Grass 0.262 Till Grass 0.000
Outwash Forest 0.000 Cutwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grazs 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
Impervious 0.000 Impervious 0.282
Total [acres) 0.262 Total [acres) 0.262
Ok Cancel Dk Cancel

14.0n the Simulate Tab, click Route.
15. MGSFlood shows the new (and smaller) detention pond size meets the duration standard. Also,
we need to make sure the CAVFS design still meets the 91% treated criteria.
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Flow Duration Plot
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0.0
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Exceedance Probability
# Predeveloped # Postdeveloped

16.Open the history file and check the CAVFS performance. It shows a 91.7% treated so the CAVFS
design meets requirements.

£.2 Summary Report

Basic Wet Pond Volume (91% Exceedance). 8427. cu-ft
Computed Large Wet Pond WVolume, 1.5"Basic Volume: 12640. cu-ft

Infiltration/Filtration Statistics-—-————-———

Inflow Volume (ac-ft). 287.44

Inflow Volume Including PPT-Evap (ac-ft): 287 44

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 287.38

Secondary Outflow To Downstream System (ac-ft). 0.00

Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

sremmmeex ol New CAVES Lnk? [ErTeearees

Infiltration/Filtration Statisticg—-—-——-——-—

Inflow Volume (ac-ft): 617.38

Inflow Volume Including PPT-Evap (ac-ft): 847.52

Total Runoff Infiltrated (ac-ft): 747.57, 88.21%

Total Runoff Filtered (ac-ft): 29.38, 3.47%

Primary Qutfliow Te Downstream System (ac-ft): 102.27

Secondary Outflow To Downstream System (ac-ft): 0.00

Percent Treated (Infiltrated+Filtered)/Total Volume: 91.67% (—

AR ™ o L plia nce Point Regultg =

Report Output Level

il i it v Include Flow |
" Minimal Output [Compliance Statistics Only] v Include Flov

* Moderate Output (Includes Stats at All Locations) v Includs LID D
" Full Dutput [Includes Stat Tables, Hydraulic Rating Tables)

17.So to summarize, we initially started out with a detention pond that was 199’ x 65° with an area
at the riser crest of 0.413 acres. After adding a CAVFS that is 1000’ long by 22” wide, we get a
smaller detention pond that is 150° x 50” with an area and volume at the riser crest of 0.262
acres. | did some more refinements and got an even smaller detention pond!

MGS Flood — Training Problems Page P-63



Flow Duration Plot
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Exceedance Probability
# Predeveloped # Postdeveloped
£72 Summary Report
Link Name: Detention Pond 1
Link Type: Structure
Downstream Link: Mone
Prismatic Pond Option Used
Pond Floor Elevation (ft) o 250.00
Riser Crest Elevation (ft) : 253.00
Max Pond Elevation (ft) © 254.00
Storage Depth (ft) : 300
Pond Bottom Length (ft) 1350
Pond Bottom Width (ft) 400
Pond Side Slopes (ft/ft) cL1=3.00 L2=3.00 W1=3.00 W2=3.00
Bottom Area (sg-ft) o 5400
Area at Riser Crest El (sg-ft) ©o8.874.
(acres) : 0204 €
Waolume at Riser Crest (cu-ft) © 21,249
(acft) - 0488
Area at Max Elevation (sgft) : 10176,
(acres) - 0234
Wol at Max Elevation (cu-t) o 31,655,
(ac-ft) - 0727
Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) - 0.00
Depth to Water Table (ft) -100.00

Report Dutput Level clutde Flow D
" Minimal Output [Compliance Statistics Only) I s es e by
+ Moderate Dutput [Includes Stats at All Locationsk lv Inciude LID Durat

" Full Dutput [Inchudes Stat Tables, Hpdraulic Rating T ables)

18. After more simulations, | get a more optimized pond size of 135’ x 40” with an area of 0.204
acres at the riser crest.

By adding the CAVFS (1000’ x 22’), we reduced the detention pond area by:

(0.413-0.204)/0.413 = 51% reduction in area
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Work Session 8 — Flow Control Design and the 50% Rule

Using the Work Session 1 Des Moines Pond, we will demonstrate the 50% Rule. In stormwater
modeling, sometimes areas that do not receive flow control are allowed to pass through the
detention facility. This area is referred to as “flow through” area. The Department of Ecology
says that there is a limit to how much “flow through” area can be allowed in detention facilities.
This limit is referred to as the 50% Rule.

“50% Rule”

50% Rule: Existing Areas may be allowed to flow through the Detention Pond without flow
control if: The 100-year peak flow rate from the existing areas (not subject to flow control) is
less than or equal to 50% of the 100-year developed undetained peak flow rate of the areas
subject to flow control.

Another way to say this is:

It’s OK to route “existing areas” through the detention pond without any flow control applied to
these existing areas if:

100-year peak flow rate <or= 50% of the 100-year undetained peak flow rate
From the “Existing Areas” from Areas subject to flow control in the detention pond
Not receiving flow control

The 50% Rule allows some existing pervious and impervious surfaces to be routed through the
detention facility without any flow control. These areas are referred to as “flow through” areas.

1. For Work Session 8, we are going to use the completed file from Work Session 1 but change the
new impervious to 0.25 acres.

2. Open the MGSFlood Inputs Spreadsheet to the tab called WS8_Iteration#1. Using the same TDA

information as Work Session 1, the new impervious has changed from 1.377 acres to 0.25 acres.

Please update Iteration #1 with this information assuming that you can also physically route

0.25 acres to the detention pond. We have not yet designed the detention pond so it does not

show up in the land cover conversions in Step 2 of the spreadsheet. Step 7-9 gives the inputs

for the predeveloped and postdeveloped scenarios.

Open up the file called, “WS08 50percent_DetentionPond_A START.fld”.

Open the Predeveloped and Postdeveloped scenarios and delete the Pond Tract in each

scenario. Modify each subbasin per the below screen pictures. We are going to provide flow

control for 0.25 acres of new impervious surface, which is just over 10,000 square feet.

> w
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é Subbasin Land Use - Predeveloped Target Condition ot é Subbasin Land Use - Post Target *

Edit Edit
|Predeveloped Target Canditian |F'|:|st Target
Subbasin Area T Runaff Camponents Subbasin Area T Furnaff Components
Cover Area (ac) Cowver Area (ac)
Till Forest 0.250 Till Forest 0.000
Till Pasture 0.000 Till Pasture 0.000
Till Grass 0.000 Till Grass 0.000
QOutwash Forest 0.000 Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
LEEEIE 0.000 Impervious 0.250
Total [acres] 0.250 Total [acres) 0.25%0

Ok | Cancel EIk C | ‘
i ance
i‘}ﬂ Scenarie 1: Predeveloped fﬂ;‘j Scenario 2 : Postdeveloped
C 5
Objects Objects

é Subbasin @ Subbasin
= Copy E

redeveloped Target Conditior

/ Uszer Rating
E Shlit] Detention Pond 1
]

% & CAVFS
Pi
H Filter Strip New Copy Lnkl H Filter Strip

-Bioletention - Bioretention

Post Target

5. Right Click on Detention Pond and set toggle it to Optimize. We want MGSFlood to redo the
pond dimensions based on our new basin of 0.25 acres. Right click the Detention Pond 1 and
edit the Optimization Tab. Use the inputs shown below. When done, click OK.

MGS Flood — Training Problems Page P-66



F¥ Structure Input Data - Detention Pond 1

Pond Y ault Geometry T Outlet Structure(s) T

Infiltration Input T

Type of Pond

Initial Structure Geometry for Optimization
21

(¢ Detention [Fiser Structure with Orifices, May Include Minar Infiltration]

™ Infiltration [Rizer Structure without Orifices, Infilteation Only)

Optimization Level

Z2 Z3 Z4

" Quick Optimization
# Full Optimization

Paond Side Slopes ZH:1V) [ 3m |
Patd Length ta width B atio 300
Battom of Live Storage Elevation (ft) 280,00

Infiltration Option
+ Massmann Infiltration

(" Constant Infilration

Massmann Infiltration

0.000
1o0.0

Hydraulic Conductivity [in/hr]
Depth ta'water Table (i)
v Low Bio-Fouling Patential

v Average or Better Maintenance

200 |

Rizer Crest Elevation [ft]

00 | 200

Lows Lewel Onfice Elevation [ft)

Constant Infiltration Input

Constant Infiltration Fate (indhr) nooo

Sand Filter C

250.00
253.00

Ok ‘ Cancel |

6. Click Route on the Simulations Tab. Click Yes when prompted to Optimize.
g2
€2 File Edit Options Help
FHE +B@R gEMEm
5elected Precipitation and Evaporation for Simulati Comp IT p
Input: MGSRegions.mdb
Precipitation: Puget East 40 in_Smin 15 Min -

Ewaporation:  Puget East 40 in MAP

Simulation Time Span S
File Limits
Start Date: 10/01/ 1338 10/01/1939 00:00
End Date: 10/01/ [2057 10/01/2097 00:00

[158 Years]
[For Prefiminary or Test Runs, Shorten the End Date to
Feduce the Computation Time, e.g. 10/1/1936)
Compute Runoff and Route Through Network

(" Compute Stats for Compliange®Subbasing/LinkDnly

{+ Compute Stats foPoubbasing/Links in Metwork

Optimizer Waming

Structure: Detention Pond 1
Selected for Optimization on Post Developed Scenario.
‘Would you Like to Optimize this Structure?

Projet

Click Yes to Route flows and Optimize, Mo to Route flows Without Optimizing.

Time 5tep Guidance

Task Time Step
Detention Sizing 15-minutes
WQ Wet Pool Volume 15-minutes or 1-hour
WQ Rate Sizing 15-minutes
CAVFS Sizing 15-minutes

Conveyance Sizing

5-minutes to 15-minutes

Pred || /Post D Area § 1y
Predeveloped  |Post Developed
Total Subbasin Area [ac) 0.250 0.250
Area of Links That Include
Precipitation/E vaporation (ac] 0.000 0.000
0.250 0.250

Total [ac)

smaller than the minimum sizes. Click OK.

Tools

MGSFlood will return a Warning saying that the lower orifice #1 and rectangular orifice #2 are

MGSFlood returns a design that seems to pass the duration standard but remember the orifice

sizes are too small and the pond dimensions are probably not nominal. We need to revise the
pond size and orifice sizes. We also haven’t yet added the pond area into the predeveloped and
developed scenarios. Click on the Detention Pond in the Postdeveloped scenario, toggle the

optimizer off, and click edit.
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11.

12.

Change the Pond Bottom Length to 58 feet and Pond Bottom Width to 20 feet. Change the Max
Pond Elevation to 254.0 feet for the 1 foot of freeboard.

P Structure Input Data - Detention Pond 1

Pond Volume At: Riser Crest Elevation: B0 cuft, (0136 ac-ft]
tdaximurn Pond Elevation: 9441, cuft. [0.217 ac-ft]

Uszer Defined Elevation Yolume Table

J Open Pond Elzvationalume [nput Screen

N

Pond/Vault Eeomeh}-T Dutlet Structure(s) T Imfiltration Input O ptimization [nput T Sand Filter D ata
Structure Name |Detentic-n Pand 1 Plan View
i ¥ 21 7 )
Max Pond Elevation [ft] 254.00 ~ -
[Should be 1 foot above Structure with Highest Elevation) -
{* Use Pngmatic Pond Geometry 1 Use Elevation Yolume Table B
Prizmatic Pond/¥ault Geometry L
z2 23 z4 23 Z4
Side Slopes [ZH: 1] | 2o0 | 300 | 200 | 2m0 - -
Pand Bottarn Length. L [f] 58.00
\,
Pond Bottam *idth, ' [ft] 20,00 L ‘L 72 .‘
Pond Floor or Batton of Live Storage Elevation [ft) 250,00 W
Pond Bottom Area: 1160, sqft Elevation View Max Ep;;..—.(
ev.

HAd Floo

IS / or Top of
i(inhr) Riser Dead Storag
Structure

/¥ Structure Input Data - Detention Pond 1

Ok | Cancel |

10.Click on the Outlet Structures Tab and set the Circular Orifice diameter to the minimum of 0.5
inches. Set the Rectangular Orifice Length to 0.25 inches (minimum). Click OK when done.

Optirization |nput

T Sand Filter D ata

Pand"ault Geometry T Dutlet Structure(s) T Infiltration [nput
Control Orifice/Weir Structures
Enable Structure Type Control EL [ft]  Diameter [in]
' |Circular Orifice ~|| oo | 0.500
Enable Structure Type Control EL [ft]  Length [in] Height [in]
v |F|ectangu|ar Orifice ﬂ | 26214 | 0.250 | 1033
Enable Structure Type Contral EL [ft]  Diameter [in)
r |EilcularDrifice Jl |
Enable Structure Type Cantral EI [ft] Driameter [in]
r |EilcularDrifice Jl |
Enable Structure Type Contral EI [ft] Dviameter [in]
I |EircularDrifice Jl |
Enable Structure Type Cantrol EL [ft]  Diameter [in]
r |Eircular Orifice J| |
Rizer Structure
Structure Type Crest EL [ft]  Diameter [in]  Comman L [f)
Circular Owerflow Riser ~|| =300 | 1800 | 0.00

Orientation

Elbow
" Yes

(" “ertical * Mo

Orientation Elbow

" Horizantal " Yes

* Yertical * Mo

Orientation E b

{s {+

i i

Orientation Elbow

{+ {+

i i

Orientation E b

{s s

i i

Orientation Elbow

{+ {+

i {
Rizer Top Open
+ Yes
" Mo

Ok ‘ Cancel ‘

Open up the history file and find the new pond area at the riser crest. The area is 0.066 acres.
Use this area to make a guess at the pond tract size in the Predeveloped and Postdeveloped

scenarios.

In the MGSFlood Inputs spreadsheet, update the numbers to show a pond tract of 0.066 acres

from grass to impervious.
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£ Summary Report

Link Name: Detention Pond 1
Link Type: Structure
Downstream Link: None
Prismatic Pond Option Used
Paond Floor Elevation (ft) 250.00
Riser Crest Elevation (ft) 253.00
Max Pond Elevation (ft) © 254.00
Storage Depth (ft) ©3.00
Pond Bottom Length {ft) o 580
Pond Bottom Width (ft) o200
Pond Side Slopes (ft/ft) L1=3.00
Bottom Area (sg-ft) 1160.
Area at Riser Crest El (sg-ft) 2,888,
(acres) :  0.066
Volume at Riser Crest (cu-ft) 5,910,
(acft) 0.136
Area at Max Elevation (sg-ft) 3608.
(acres) :  0.083
Vol at Max Elevation (cu-ft) 9,441,
(acft) 0217
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) o 0.00
Depth to Water Table (ft) -100.00
Bio-Fouling Potential - Low

L2=3.00 W1=3.00 W2=3.00

L

Report Dutput Level

" Minimal Output [Compliance Statistics Only)

(% Moderate Output [Includes Stats at &l Locationsk

" Full Dutput Includes Stat Tables, Hydraulic Rating T ables)

[v Include Flov Duration Compliance Statistics

[vw Include LID Duration Compliance Statistics

Refresh

Cloze ‘

13.Add the Pond Tract to the predeveloped and postdeveloped scenarios. Make the Pond Tract
size equal to 0.066 acres as shown below and link them to the point of compliance.

¢ Subbasin Land Use - Predev Pond Tract {4 Subbasin Land Use - Postdev Pond Tract pt
Edit Edit
|Predeyv Pond Tract |Postde Pond Tract
Subbasin Area T Funoff Components Subbasin Area T Runaff Companents
Cover Area (ac) Cowver Area (ac)
Till Forest 0.000 Till Forest 0.000
Till Pasture 0.000 E — Till Pasture 0.000
Till Grags 0.0 Till Grass 0.000
Outwash Forest 0.000 Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
Outwash Grass 0.000 Outwash Grass 0.000
Saturated Soil 0.000 Saturated Soil 0.000
Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
Impervious 0.000 Impervious 0.066 /
Total [acres] 0.066 Total [acres] 0066

Ok ‘ Cahcel ‘

Ok Cancel

14.Now that we have the pond tract represented in both scenarios, click the Simulate Tab and
Route the file. The resulting Flow Duration Plots shows the following:
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Flow Duration Plot

0.08
0.08
o)
g | -:"ml ] i aso
o B
E 0.04 %
i
0.02
.
1 | 1l 0z
1 | i 50%Q2
0.00
10207 1008 10205 10204 1.0=02 10202 1001 10240
Exceedance Probability
# Predeveloped #F Postdeveloped

15. The detention pond is not in compliance with the flow duration standard. We could try to
increase the pond size but we will add some flow through area instead. We are going to use the
flow through area to increase the predeveloped flow rates so that the pond can better handle
and detain higher predeveloped flows.

16.1In the MGSFlood Inputs spreadsheet, update the numbers in Step 5 to show 0.416 acres (0.316
acres of pavement + 0.1 acres of additional flow through pavement) Use the information in
Step 9 of the MGSFlood Inputs spreadsheet to continue to the next step.

17.1n the Predeveloped and Postdeveloped scenarios, add a subbasin in each with 0.1 acres of
impervious surface as shown below.

Copy - .
Imnport... e Print, Pririt...
Objects & Subbasin Land Use - Flow Through Area 0.1 Acres [~ Objects & Subbasin Land Use - Flow Through 0.1 Acres
@ Subbazin Edit @ Subbasin Edit
P Copy |Flow Through Area 01 Aores [Fiow Through 0.1 Acres
Subbasin Area T Runaff Components Subbasin Area T Runoff Components
z Cover Area (ac) e Cover Area (ac)
(1. i Open Channel
_ | CeEm e Till Forest 0.000 | Tl Forest 0.000
’ Till Pasture 0.000 y i
u Irifilt Trench : u Irfilt Trench Till Pasture 0.000
Till Grass 0.000 Till Grazs 0.000
User Rating Outwash Forest 0.000 |lser Riating Outwash Forest 0.000
Outwash Pasture 0.000 Outwash Pasture 0.000
n Splitter v TG s 0.000 | Spiiter Outwash Grass 0.000
Saturated Soil 0.000 7 Saturated Soil 0.000
&‘7( CAVFS Green Roof 0.000 m CAVFS Green Roof 0.000
User 0.000 User 0.000
H Filter Strip Impervious 0.100 H Filter Strip Impervious 0.100
- Total [acres) 0.100 . g g Total (acres] 0.100
-Bioretention - Elo=teic)
Cancel Ok | Cancel
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%% Scenario 1: Predeveloped = O *

redeveloped Target Conditior

\ Predev Pond Tract

* @

MNew Copy Lnkl

Flow Through 0.1 Acres

Ehruchure Post Target é
"}': Open Channel Postdev Pond Tract
- Infilt Trench
% IJzer Rating
- &
“ sl iz [ Flow Through 0.1 Acres
& CAVFS

Eeoell Cilbar Chim

18.MGSFlood will return a Flow Duration Plot that shows the detention pond now meets the
duration standard.
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Flow Duration Plot

.:_'H
I-‘
0.10
) h
&)
=2
[=]
: ‘1&\
o I .
0.05 | SRl — . _ H Qz
\h‘h e .
1] | L \_‘- 1 L L 50%02
N
e
0.00 aiaczommA |
1.0e-07 1005 10204 10203  10e02  1.0=01  1.0e400
Exceedance Probability
# Predeveloped # Postdeveloped

19.By adding the flow through area, we increased the predeveloped flow rates which helped the
pond control structure better handle the higher flow rates. We still have to check the 50% rule
to make sure the flow through area meets the maximum flow requirements.

100-year peak flow rate <or= 50% of the 100-year undetained peak flow rate
From the “Flow Through” from Areas subject to flow control in the detention
Area

The history file shows the 100-year peak flow rate for the flow through area = 0.101 cfs. The
100-year undetained peak flow rate from area receiving flow control (Post Target subbasin +
Pond Tract in this example) = 0.252 + 0.067 = 0.319 cfs.

S0 0.101 < (0.5 x 0.319) ----- - 0.101 cfs < 0.160 so yes, the flow through area is OK to use in
this analysis.

£23 Summary Report

st Subbasin: Flow Through 0.1 Acres €

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 3.727E-02

5-Year 4.841E-02

10-Year 5.44B6E-02

258-Year 6.855E-02

A0-Year SYQSEV
100-Y ear 0.101

200-Year 0.105

wrawrssss* Link: Detention Pond 1 i
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

L Wornr n and
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22 Summary Report

25-Year 0101
50-Year 013
100-Year 0.142
200-Year 0.142

---------------------- SCENARIO: POSTDEVELOPED
Mumber of Subbasins: 3
MNumber of Links: 1

Framasas Subbasin: Post Target (

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Positic
Tr (yrs) Flood Peak (cfs)

2-Year 9.317E-02

5-Year 0121

10-Year 0.136

25-Year 0171

50-Year 0.218

100ver 0252 €=

200-Year 0.261

Ranark Muaknat | aval

**********

Subbasin: Postdev Pond Tract é’

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 2.460E-02
5-Year 3.195E-02
10-Year 3.594E-02
25-Year 4.524E-02
50-Year 5.759E-02

100-Year  6.650E02 M

200-Year 6.901E-02

20.The overflow and emergency overflow designs need to be completed per the FC.03 BMP
description in the Highway Runoff Manual. This example problem will not cover these hand
calculations.
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Work Session 9 — Irregular Shape Pond Design.

Using the final pond design from Work Session 1 Des Moines, we want to check the designed pond
against the real life condition that the pond is irregularly shaped. It is not rectangular as designed
in MGSFlood. We have the irregular shaped pond stage-area-volume relationship from our
InRoads/CAD information. We need to check to see if the irregular pond volume and irregular pond
area meets the duration standard set in Work Session 1.

We are going to use the Work Session 1 modeling output that shows the pond stage-volume needed
to meet the duration standard. We will use the Excel spreadsheet ElevVol.xls to compare the real
irregular shaped pond stage-volume information to the Work Session 1 designed pond stage-volume
information to determine if the duration standard is met.

We have found the irregular shaped pond stage volume information using InRoads or CAD. The
information is listed in the table below.

Rating Table from CAD program
Copy Blue Cells to MG SFlood

Surf Area Volume Volume
Elev sq ft cu-ft ac-ft
250.00 0 0 0.000
26047 10000 6800 0.156
251.02 12000 17000 0.350
#61.52 14000 25800 0.592
265207 16000 33120 0.760
262 36 18000 42480 0.975
28277 20000 55400 1.272
263.64 22000 a0080 1.838
26400 24000 96000 2.204

255.00 —— Prismatic Shape from MGSFloed
The Goal of the Analysis 254 50 ¥ Irregular Pond Shape /-

If the irregular pond (red) data 254.00 —
points plot on or to the right of the | _ 253.50 / X
MGSFlood pond data (blue line), £ 253.00
then the irregular pond will meet é 259 50 / *
the duration criteria. S 25900 / i

2 252.

W 5150 K
How to Read The Graph )
“At elevation 253.00 ft, | need 1.10 251.00 / 8
ac-ft of storage based on my 250.50
MGSFlood calculations (blue line). 250.00 . : .
At elevation 253.00 ft, | have 1.35 0.00 0.50 1.00 1.50 2.00
ac-ft from my stage storage Volume (ac-ft)
information (red x - irregular pond EXAMPLE GRAPH
shape).”

KEEP THE RED POINTS (X’'s) ON OR TO THE RIGHT OF THE BLUE LINE FOR A SUCCESSFUL
DESIGN!

1. Open the file called, “WS09_IrregularPond_A_ START.fld".
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2. View the Project Report either from the File-Print menu, from the icon on the tool bar, or by
opening the .rtf file with a word processor. Specifically, copy the entire Detention Pond 1
stage-storage-discharge table shown below.

£ Summary Report

\ Structure Stage, Storage Discharge Tables
\ Link: Lnk1 Detention Pond 1

Elev Storage Discharge Infilt Discharge
(ft) (ac-t) (cfs) (cfs)
250.000 0.000 0.000 0.000
250.018 5 203E-03 0.001 0.000
250.035 1.042E-02 0.002 0.000
260.070 2 088E-02 0.003 0.000
260.140 4 193E-02 0.004 0.000
260.210 6.317E-02 0.005 0.000
260280 8 459E-02 0.006 0.000
260.350 0.106 0.006 0.000
250420 0128 0.007 0.000
250490 0.150 0.007 0.000
250.560 0172 0.008 0.000
250.630 0.194 0.008 0.000
250.700 0217 0.009 0.000
250.770 0.240 0.009 0.000
250.840 0.262 0.010 0.000
250.910 0.286 0.010 0.000
250.980 0.309 0.010 0.000
251.050 0.332 0.011 0.000

Report Dutput Level

™ Minimal Output [Compliance Statistics Only) bl

" Moderate Output [Inchudes Statz at Al Locations) v I

\ {* {Full Dutput [Includes Stat Table:, Hydraulic Rating Tables}

| T s o

3. Open the Excel file called ElevVol.xls and paste the copied stage-storage-discharge information
into the table as shown below. Some formatting of the pond stage-storage-discharge
information is needed before pasting into the Excel spreadsheet.

Spreadsheet to Determine if Irregular Shaped f
Prismatic Pond Returned from MGSFlood Optil

1
2
3
4 |Copy Rating Table for Prismatic Pond from MGSFlood below
5 |Post developed Link:

6

[

Elev (ft) Storage (ac-ft) Dizscharge (cfs) Infilt Discharge (ci
—_—> 250 0 0 0
9 250.018 5.20E-03 0.001 0
10 250.035 1.04E-02 0.002 0
" 25007 2.09E-02 0.003 0
12 25014 4 19E-02 0.004 0
13 250.21 6.32E-02 0.005 0
14 25028 8 46E-02 0.006 0
15 250.35 0.106 0.006 0
16 25042 0.128 0.007 0
17 25049 015 0.007 0
18 250.56 0172 0.008 0
19 250.63 0.194 0.008 0
20 2507 0217 0.009 0
21 25077 0.24 0.009 0
22 250.84 0.262 0.01 0
23 25091 0.286 0.01 0
24 250.98 0.309 0.01 0
0

25 251.05 0.332 0.011
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4. Input into the spreadsheet the elevation-volume table information for the irregularly shaped
pond. You generate this table from InRoads or your roadway design software.

G H |

J

)stituted for
ms - Software LL.C

Rating Table from CAD program

[Copy Blue Cells to MG SFlood

Surf Area Volume Volume

Elev sq ft cu-ft ac-ft

250.00 0 0 0.000
25047 10000 6800 0.156
251.02 12000 17000 0.390
251.52 14000 25800 0.592
252.07 16000 33120 0.760
262 36 18000 42480 0.975
26277 20000 55400 1.272
26364 22000 80080 1.838
26400 24000 96000 2204

Elevation (ft)

L M 0 P Q R S
25500 —— Prismatic Shape from MGSFlood
25450 # Irregular Pond Shape
25400
253.50 \\ X
25300 -
25250
252.00 L \\
251.50 -
251.00 /
25050
25000 T T T

0.00 0.50 1.00 1.50 2.00

Volume (ac-ft)

Compare Rating Table from MGSFlood Optimizer with

Data points obtained from survey/CAD. K CAD points plot to the right
of the MGSFlood volume, then the irregular shape pond will meet the
duration criteria too.

5. If the RED data points for the irregularly shaped pond plot to the right of the BLUE prismatic
pond line, then the irregular shaped pond will work. For this irregular shaped pond, it appears
that all the red data points are to the right of the blue line so this pond should meet the

duration standard.

6. Next, the designer needs to enter the stage-volume table directly into MGSFlood to see if the
irregular shaped pond meets the duration standard. The designer also has the ability to
determine if the irregular pond can be made smaller so long as it meets the duration standard.

Scenario Tab

7. In MGSFlood, open the Postdeveloped Scenario Screen. Right click the Detention Pond 1 and
select Edit. Click the User Defined Elevation Volume Option Table button on the bottom of the
Pond/Vault Geometry Tab to open the Elevation volume table.
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8. Copy the elevation volume information for the irregularly shaped pond into MGSFlood. Click OK

to close the window and OK again to close the structure window.

Rating Table from CAD prograr

Copy Blue Cells to MGSFI

Surf Area Volume

53 Pond Elevation-Volume Table

P Structure Input Data - DETENTION POMD 1 *
‘Pond/¥ault EeumetrpjT Outlet Structures) T Infiltration [nput T Optirmization [nput T Sand Filter Data
Structure Name  [DETENTION POND 1 Plan View
r_ ™
levation [ft) 254000 - T =z ¥ -
[Should be 1 fool Structure with Highest Elevation) -
—
i~ Use Prismatic Pond Geometry ¢ Use Elevation Yolume Table
Prizmatic Pond/Yault Geometry L
z2 z3 z4 Z3 Z4
Side Slopes [ZH:14] | o0 | 3oo | 3o0 | 3o - —f
Faond Bottom Lenath, L [ft] 195.00
|
Pand Battom Swidth, ' [fH] E5.00 L l 72 ‘k
FPand Floor or Bottom of Live Starage Elevation [f) 250.00 W
| A
Pond Bottom Area: 12935 sqft Elevation View Max Elﬂl'ld
ev.
Pond Yolume At Rizer Crest E levation: 46257 cuft, [1.062 ac-ft)
b amimum Pond Elevation:  BEI3T. cuft, [1.538 ac-f) 1 = H bond Fi
ond Floor
44 /" “arTepol
r Defined Elevation Yolume Table i (inthr) gltfsz’ture Dead Storage
J Open Pond Elevationolume Input Screen
Ok Cahcel

Elevation-Surface Areaolume Yalues
Lzt be |ncreaszing

|SurfArea (=f) |‘-.F|:|Ium& (cu-ft)

Elev sq ft cu-ft
250.00 0 0
25047 10000 6800
251.02 12000 17000 Row |Elev (ft)
25152 14000 25800 |::> 1 250.00
252.07 16000 33120 2 250 47
252 36 18000 42480 3 251.02
25277 20000 55400 4 25152
253 64 22000 80080 C 252 07
254 .00 24000 96000 5 252 38
7 25277
3 253.64
g 254.00
10
1
12
13
14
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Note that the given information has the pond tract area increased to about 21,000 sq. ft. (0.482
acres) at elevation 253.00. In the previous Work Session 1, the pond tract area was calculated to
be 0.431 acres. We need to revise the pond tract areas in the Predeveloped and Postdeveloped
subbasins.

9. On the Scenario Tab, enter 0.482 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below. Click OK to close

k" ¢ B
Ci . Coj .
Import... - Im?a%lrle Print.... " |mapg‘l'le Frint...
Objects . Objects -
@ Subbasin Land Use - Pond Tract x @ Subbasin Land Use - Developed Pond Tract >
@ Subbasin Edit @ Subbasin Edit
* Copy |F'ond Tract + Copy |Developed Pond Tract
Subbasin Area T Runoff Components Subbasin Area T Runoff Components
Structure Structure
Open Chatinel Caver Area (ac) - Open Channel Cover Area (ac)
: Till Forest 0.000 pall * ST 0.000
g it Trench Til Pasture 0.000 it Trench Till Pasture 0.000
LIET=s 0.482 b=l Til Grass 0.000
U ger Rating Outwash Forest 0.000 E User Rating Outwash Forest 0.000
Outwash Pasture 0.000 T Pahae 0.000
E Syl Outwash Grass 0.000 Spliter Outwash Grass 0.000
- Saturated Soil 0.000 R e 0000
m CAVFS Green Roof 0.000 4 R L :
&QEAVFS Green Roof 0.000
User 0.000
H Filter Strip Impervious 0.000 . . User 0.000
H Filter Strip Impervious 0482
. . Total [acres] 0.482
-Bloretentlon Biaretention Total [acres) 0.482
Porous
Pavement Parous
Cancel Pavement

10. Click the Simulate Tab and then the Route Button. This will confirm that the final design with
the irregular pond shape meets the detention criteria.

Flow Duration Plot

Flow Control Perfformance
0.4 Exccursion Q2 to 50 £ rass |||}
% Pos Excursion Q2 to Q5D: 0.0% PASS
w Qso
E 0.3
=
=
: \
0.2
.:|_'
I A . Hul N ez
T T Tt AT L =0me0z
1.0=07 1006 10e05 10204 10203 10202 10201  1.0=+00

Exceedance Probability
# Predeveloped # Postdeveloped
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