Infiltration Pond Example

A section of highway near the city of Spokane is to be improved with an additional lane
in each direction. The existing configuration consists of two 12-foot lanes with a 6-foot
shoulder on one side and an 8-foot shoulder on the other in each direction. The
northbound and southbound lanes are separated by an existing 50-foot grassed median.
The pavement is sloped towards a “V” shaped median acting as the conveyance system.

> 38ft L 50ft L 38ft R

|‘ Lt Lt V|

There are ditches outside of the lanes preventing off-site drainage from entering the
project area. The proposed project will add one 12-foot lane in each direction, while
maintaining the current shoulder widths. Both lanes will be added inside of the existing
lanes. The cross slope for the roadway is 2% with 4:1 side slopes

ROft 26ft L 50ft

»|

Using this information, design an infiltration pond for this 2,500 foot section of roadway
that will meet the required release rates of Minimum Requirement 5. The roadway
profile is on a continuous 5%.

2500ft

*

The soil in the project vicinity has a NRCS identification as Spokane. The median area
is grassed with no appreciable amount of brush. The rainfall amounts are noted on the
next page.
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Infiltration Pond Example

Appendix 4B in the HRM, shows that Spokane soil is rated as NRCS Type B soil. A
curve number can also be obtained from Appendix 4B in the eastern Washington section
of the HRM. A curve number of 98 should always be used for paved areas andgiven the
described conditions of the median, a curve number of 58 should be used.

Calculating the area contributing to the pond being designed indicates that there is a total
of 7.23 acres. The existing roadway configuration has 4.36 acres of impervious and
2.87 acres of pervious land contributing flow. After the project is completed, there will
be 5.74 acres of impervious and 1.49 acres of pervious land contributing flow.

To best analyze this basin for the tri-storm requirement, the designer should define two
basins within StormShed, an existing and a developed basin.

Getting Started
Start StormShed and create a new, untitled project using the menu sequence:

Create a new StormShed project by selecting:
Start/Programs/StormShed/StormShed

Create a new project by selecting: File/New

Press the I Fully Understand button after reading the disclaimer.

We will immediately save this project under the project name “Widening”.

Select the File/SaveAs menu item in the program menu.

Enter the project name Widening in the “File name” input field.
Press the Save button.

Click in the Tree View to insure that it has focus.

Rainfall Setup

Open the options dialog box by selecting Data/Option from the program menu. Using
values from the Isopuvials located in Appendix 4A of the HRM, the following rainfalls
were determined for Spokane.

Change the precipitation for the 2 yr event to 1.4 inches.
Change the precipitation for the 5 yr event to 1.7 inches
Change the precipitation for the 10 yr event to 2.0 inches.
Change the precipitation for the 25 yr event to 2.2 inches.
Change the precipitation for the 100 yr event to 2.6 inches.

Change the precipitation for the 6 mo. event to 0.97 inches (Appendix 4D
notes that the 6 month storm for Spokane is 0.69*2 yr storm or 1.4*0.69 =
0.97

Click on the OK button to close the “Options” dialog box.
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Defining Drainage Areas
Create Existing Basin

First define the existing drainage area. Always work from left to right going
through each TAB.

° Double Click on the “PROTOTYPE” record under the “Basins

o Click on the New Basin button
o Modify the AutoLabel Dialog to “Existing”
o Press the OK button to close the dialog box

o Change the “Rainfall Type” to Type 1A.

Basin Deiinition: Existing x|

Basin Data | Pery CH I Fery TEI Irpery CH I Irnpery TEI Carmpte Design Eventl

Basin IDIE:-:isting j MNew Bazin |

Select Rainfall Type: |INGG=E 24.00 hr

Hydrograph Method: ISEUH Method j Summary Data:

Hyd Interval [min: IW Perv TC: 11.05 min

Peak Factor: [454 Impery TC: 0.84 min

Tp Factor: |4 Area: 72300 ac

(] I Cancel | Spply Help

. Click on the “Perv CN” tab.
. Click on the “Prototype subarea” line.

. Modify per Figure below

Basin Dats w ey TC | Impery CM I Impery TC | Compute Diesign Event 1
frea [ac) Ch

Description:

Type B Sods |29? |5a Add |

Dezcriphion: Subsrea CH Update

Prototype subarea

Abs Coeff: Iﬂ-2 Tatal : 25000 ac Ja.00
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Basin Perv CN
. Click on the Update button.
o Make sure the Description in the box below is correct.

Both the north and south bound lanes drain inward toward the median. Then it
drains down the center of the median to the point of analysis.

. Click on the “Perv TC” tab.
. Click on the “Prototype..” travel time reach to modify it.

. Make it Shallow flow, 25 feet in length with a slope of 25%. For
the coefficient, use High Grass surface to depict the median.

. Click on the Update button.

. Modify the “Flow Type” drop down to Channel.

. Change the description to reflect drainage down the ditch.
. Change the length to 2500 feet with a slope of 5%.

. Select Grass for the coefficient.

. Press the Add button.

B azin Definition: Exizting

B aszin Data I Pery CH mpery CH I Impers TC I Compute Design Event I
Flaw type Descrip: Len [ft] Slope (%]  Ef
| = [0 Ol C
4dd | Updae Delete | Total TC:  11.05 min
Tope  Descrp Len Clope[3] K TT
Shallows half the median 280000 2500 9.00 nos
Channel Channel dawn the ditch 2800.0000 500 17.00 1096
k. Cancel ][ Help
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Add the roadway drainage area and CN value of the project site.
o Click on the “Imperv CN” tab.
o Modify per Figure below
o Press the Add button.

Basin Defimtion: Existing

B azin Data I Ferv CH I Pers T Impers TC I Cormpute Design Ewent I
D ezcription: Area [ac) CH
IFEDadwa_l,l Drainage |4.35 IEIEI Add
Description: Subdirea CH Update |

Roadway Dranage 4 3600

Abs Coeff: Total : 4. 3600 ac 92.00

Ok Cancel I Al I Help

Modify Basin Imperv CN

Add the Sheet flow shown in the figure below.

Basin Definition: Existing x|
B azin Data I Pery CH I Pere TC I Impery C Compute Design Event I
Flaws type Descrip: Let [ft] Slope (%] Kf
= |0 Ol C
Add | lpdate Delete | Total TC:  0.84 min
Type  Descrp Len Slope(%) kf TT
Sheet  half the roadway ag.0oo0 200 00110 0.89447

Modify the Imperv TC data
J Click on the “Imperv TC” tab..

. Make it Sheet flow, 38 feet in length with a slope of 2%. For the
coefficient, use Smooth surface to depict the roadway

. Click on the ADD button
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Create Developed Basin

The “Existing” basin can now be used as a template for the developed basin.

Double click on the “Existing” basin under the “Basins” node in
the Tree View.

Press the New Basin button.

Enter Developed for the Basin ID.

Press OK to close the “AutoLabel” dialog box.
Click on the “Perv CN” tab.

Modify the Type B soils area to 1.49 acres.
Click the Update button

Baszin Definition: developed

Bazin D4

Descnption:

Fers TC I Impery CH I Impers TC I Compute Design Event I

Airea [ac) CH

IT_I,Ipe B Soilz

Dezcrption;

Abs Coeff: IEI.2 Tatal : 28700 ac 5a.00

|1_49 IEB dd

Subdires CH Update

2.8700 58.00

Delete

s

Modify Perv CN area for developed conditions

Click on the “Perv TC” tab
Modify half the roadway Shallow flow to 13ft
Click the Update button
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Basin Definition: Developed

B azin Data I Pery Cl @ pery CH I Impery TC I Compute Deszign Event I

Flaw type Dezcnp: Len [ft] Slope [£] ns
|Shallows =] half the median 13 [25 E
add | Update Delete | TatslTC: 1.0 i
Tepe  Descrp Len Slope()] Kf TT
Channel Channel down the ditch 2h00.0000 5.00 17.0000 10.9611
Shallow half the median 20, 0.043

Modify Perv TC for developed conditions
The last step is to modify the Impervious roadway for developed conditions.

o Click on the “Imperv CN” tab.
) Modify the Roadway drainage area to 5.74 acres.
. Click the Update button

B azin Definition: Developed

Baszin D ata I Pers CH I Pere T erv TC I Compute Design Event I

D escription: Area [ac) CH
IHDadwa_l,l Drainage |5.?4 IEIE Add
Description: Subfrea CM |Jpdate

Roadway Drainage 4.3600 93.00

i

Delete

Abz Coeff: Tatal ; 4 3600 ac 92.00

. Click on the “Imperv TC” tab
o Modify half the roadway Sheet flow to 50ft
. Click the Update button
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Basin Defimtion: Developed

Basin Data | Pery CN | Pery TC | Impery C Enmpute Design Event |

Flow type Descnp: Len [ft] Shope (%]  Kf
[Sheet =] half the roadway |50 E |o.01
Add | Update Delete |  TotalTC;  0.78min
Type Descip Len Shope() kf LI

Sheet  half the roadway 200 0.0

Modify Imperv Tc data for developed condition

Define a Storage Element (Infiltration Pond)

How the design proceeds from this point is dependant on what type of infiltration pond
(runoff treatment or flow control) is being designed. For the remainder of this problem
we will assume the infiltration pond is being designed for flow control.

Flow Control — An infiltration pond can be a flow control pond if the infiltration
rate is greater than 2.4 in/hr. Flow control infiltration ponds can be designed using
either the detailed or simplified infiltration approach described in chapter 4 of the
2004 HRM. For this example, they will be designed utilizing the simplified
approach. The ponds shall also be designed to empty the 25 year storm in 72
hours with 1” free board.

Define a Storage Element (Infiltration Pond)
Flow Control

° Double click on the node “PROTOTYPE” record.

o Click on the New Node button.
o Change the “AutoLabel” ID to Infil
o Press the OK button to close the “AutoLabel” dialog box.

. Change the description to “Infiltration Pond”and the Control Type
to Infiltration.

. The Starting Elevation and Max Elevation have not been changed
from the previous design and should be 200 ft and 205 ft,
respectively.
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Mode Definition 3
Mode Data | Trap Pond |
Mode 1D IInfiI j ml Mode Type
Descrip: |Infiltration Pand ) Mh/CEAnlet
1 Wault
Start E1 ft): [200 Mas E1 it} [205 au
" Trap Pond
Conbib Area; I j Clear | " Undg Pips
" StgSto
Contrib Hpd: A Clear
I J _l " ALPoal
Marth [ft]: |D E ast IU " Pipe Arch
Increm (ft): Im— " Ellipze Pipe
" Duymmy Mode
Estran output option:

[ Print Extran Head
[ Plat Extran Head

Defining the Infiltration Pond dimension

The site selected for the pond can only accommodate a width of 10 feet. The
length is the only dimension that can be varied. On a real project, the process
would be similar. Once an estimate of the pond volume would be made, the
designer would look at the site and find a location that could accommodate the
pond. In many cases the pond would be roughed in, and the bottom elevation
determined before the data is even placed in the program.

. Click the Trap Pond tab
. Modify the Length to 300ft
) Modify the Width to 10ft

Mode Data  Trap Pond |

Length ft}: [300 widh [ [10
LtLen S5 (hlv) [4 Lt width 55 (i) |4
Rt Len 55 [h:1v) [I— Rt Width 55 [hi1v) |"

[ Ony conzider boltom area when infilration i applisd to this sucture.

[ Maximurm Volume

ABBEE BSEY of, 11172 acit

Mote: Yolumes are recomputed when an input figld loses foous.

(N8 Cancel Apply Help
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If the white box is checked, only the bottom surface would infiltrate
requiring a larger pond. WSDOT projects in Eastern Washington can
consider infiltration in the bottom and side areas.

Taking into account the bottom and sideslope surfaces
for infiltration

Define a Discharge Control Structure
We will select the infiltration radio button as our control structure

° Double click on the PROTOTYPE record found under the
“Discharge” node in the Tree View.

. Press the New Control button.
. Replace the “AutoLabel” ID with infil.
. Press OK to close the “AutoLabel” dialog box.
. Change the Description to “infil”.
. Change the “Start EI”” to 200.
Discharge Control Definition: x|
Discharge Data | Infiltration Contral Stcture |
Dizcharge |D: Iinfil j 4|NEW Control
Descrip: Iinfil
Start EI [ft) |2':|D — Select Contral Type
201 . Buweir - Rwheir
" Combo [ Y/n T
Increment [ﬂ]:ID'1 W Tl = e
 Mrifice &+ Infiltraticr
e " Stg-Disch
" Riger € Fump
[~ Treat as secondandizcharge stuctune,
0k | Cancel | Apmly | Help
o Click on the “Infiltration Control Structure” tab.
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Change the rate to 1.0 inches/hour. (This rate is based on
previously available data from the site. If no data is available, a
default rate of 0.5 in/hr should be used.) Once data is available
from the lab, the actual infiltration rate can be determined using the

procedure described in Section 4-5.21 of the 2004 HRM.

Press OK to close the “Discharge Control Definition” dialog box.

Discharge Control Definition: infil

Discharge Data  |nfiltration Contral Structure |

Infiltration Fate ta be applied ta e etted i ]
ithr
Storage structure zuface area

kultiplier to be applied to Wetted surface, |1
uzed to accaunt far brench area around

underground pipes.

Define the RLPool Node
An RLPool node is created to define the storage and discharge structures used in the pond

(reservoir) routing

Double click on the PROTOTYPE node record found under the
“Nodes” node in the Tree View.

Press the New Node button.

Change the “Next Auto ID” to Medianlnfil.

Press the OK button to close the “AutoLabel” dialog box.
Change the “Node Type” to RLPool

Change the description to pond and infiltration.

Notice that we have not changed the “Start EI” and “Max EI”.
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Mode Data I Lewvel Pool D ata I
Node [0 |Median|nfil =] MHew Mode | ~Mode Type ——————————
Descrip: Ipn:md and infiltration = thACE Anlet
i waulk
-IZDD :|205
Start EI [f): b ax EI(F] ¢ Trap Pond
Contrib farea: I ;I ﬂl " Undg Pipe
. i~ Stg-Sto
Contrib Hyd: I ;I Clear I & FLPasl
Morthif: [0 Eas [0 © Pipe Arch
Increm [Ft]: ||:|‘|— i~ Ellipse Pipe
i~ Durmrmy Mode
E stran autput apticn:
I Print Extran Head
I Plot Extran Head
o Click on the “Level Pool Data” tab.
o From the “Storage ID” drop down, select infil.
o From the “Discharge ID” drop down select infil.
>
Mode Data  Level Pool Data |
Storage 1D IInfiI j Dizcharge 1D i j
Surmmary Values:
Diezign Event:
[nflowy Hyd:
Sizing the Control Structure
o Using the popup menu in the Tree View, open the Pond Design
dialog box.
) Select MedianlInfil from the “Level Pool Node Instruction Set”
drop down.
o Fill out the pond design dialog box as shown in MedianInfil.

All data in the dialog box is selected from the associated drop downs except for the “Out
Hyd” column. This column specifies the ID’s for the hydrographs that are routed through
the pond. Make sure the ‘Send detailed routing to history  is docked.
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0
Level Pool Nade [nstruction Set: IMedianInfiI L‘ Starting Stage: ID ft
Deszign Event k atching Hud % of Rate Inflave Hyd Out Hyd
[25 yr ] |Esisting =] 100 |Developed x| finfizs x| Clea |

batch O: 22578 cfs Peak Out O: 0.2781 cfs - Peak Stg; 203 25 ft - Active Yol 05420 acft

x| [Existing =l |10 |Developed =| [infinoo =] Clear|

[100

Match (; 2.6395 cfs Peak Out 0: 03149 cfs - Peak Stg; 203.78 ft - Active Vol 0.6934 acft

| E| i | | [ Elj
| | =l oo | | | || =]

V¥ Send detailed rauting to history.

[ Exclude infilration fram control design. Size Outlet | Cloze |

Create Report Macro | Edit Starage | E dit Contral |
Compute |

Results

Since this pond is being designed for flow control, the following requirements apply:

(0]

o
(0}
o

Infiltrate the 25 year storm in 72 hours (starting after precipitation has
ceased).

1’ of freeboard above the peak level in the pond for the 25 year event.

The 100 year storm should be checked for damages and flood control.

The pond depth shall be designed to a desireable depth of 3° minimum and a
maximum of 6 (plus a foot for freeboard).

V5= 0.5420 acft x 43560 sf = 23610 cf
Qout = 0.2781 cfs
Vasyl Qout = 23610 cf /0.2781 cfs = 24 hours

24 hours —

24 hours = 0 hours <72 hours

Therefore, a pond size of 300°x10” will exceed the freeboard and meet the infiltration
requirements. Until more accurate data is available from the lab, this pond size should be
used as the preliminary pond size.
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Determining the Infiltration Rate

Once data from the lab has been received, see Laboratory Summary on the next page, the
infiltration rate can be determined by performing few hand calculations and then utilizing
the Infiltration Spreadsheet. This tutorial will first go through the hand calculations
required and then proceed to the spreadsheet.

Hand Calculations

In section 4-5.2.1 of the HRM one test hole is required for every 5000 sqft of infiltrating
surface in the pond. From Storm Shed, it was estimated that an infiltration pond of
300°x100’ or 3000 sqgft would be needed for this project site. Therefore only one test hole
is required. Two samples were taken at the one test hole one at 14’ and then one at 17°.
For each depth an infiltration rate will be determined.

1. Determine the saturated hydraulic conductivity using equation 4-12 in the

HRM:
l0gy (K ) = —1.57 +1.90D,, + 0.015D, — 0.013D¢; — 2.08f ;.
Where:
D10, Deo, Dgg = grain sizes in mm for which 60 to 90 percent of
the sample is more fine
frines = fraction of the soil (by weight) that passes the number
200 sieve
Ksat = saturated hydraulic conductivity in cm/s

Given the lab summary, input D1, Dgo, Dgo and the percent fines as shown below
for the 14’ depth. Since the lab did not print the exact value for Dgy it will need to
be determined using the graph as shown on the following page. For this example

it is found to be 0.85 for the test at 14” depth.

log,, (K.,) = ~1.57 +1.90(0.096) + 0.015(0.386) — 0.013(0.85) — 2.08(.071)
IOglO(Ksat) =-1.54

For those who have not used logarithm in a while, the equation above is
equivalent to the following:

10—1.54 —K

sat

K

sat

~0.0295M
S

Next convert Kgy to inches per hour:

K, = 0.029ﬂx 0.394in. « 60§ec. « 60 min.
S cm min. hr

— 40.86
hr
Next, the process described above was repeated for the 17° sample.

K, =0.034 M or 4850
S hr
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2. Determine the effective average saturated hydraulic conductivity:

Since there is more than one saturated hydraulic conductivities for the test hole, the
effective average saturated hydraulic conductivity (Kequiv.) Will need to be
determined using equation 4-13 from the HRM and the figure below.

d
Kequiv. = f T
: b
Where: j{’ K,
Kequiv. = average saturated hydraulic conductivity
d = total depth of soil column d
di = the thickness of layer “i”
Ki = saturated hydraulic conductivity of layer “i”
17 in I
I(equiv. = 14 3 = 420m d, K.
> s056 " aa5 s
40.86 48.5

3. Determine the reduction factor to the infiltration rate due to long-term
maintenance/performance monitoring or potential for biofouling.

Lastly, before going to the spreadsheet, we need to determine if there are any
reductions to the infiltration rate resulting from long-term siltation and biofouling.
The degree of long-term maintenance and performance monitoring anticipated,
the degree of influent control (performance of presettling ponds, biofiltration
swales, etc.) and the potential for siltation, litterfall, moss build up etc. based on
the surrounding environment should all be considered. It should be assumed that
an average to high degree of maintenance would be performed on these facilities.
A low degree of maintenance should only be considered when there is no other
option (i.e. access problems).

Using Table 4-11 below we will assume the biofouling in Spokane to be low and
the maintenance/monitoring to be average to high yielding a CFgjypio reduction
factor of 0.9.

Table 4-11. Infiltration rate reduction factors to account for biofouling and siltation
effects for ponds (Massmanm, 2003},

Patential for Deegree of Long-Term Infiliratisn Rate Reduction
Bisfouling Maintenance Performance Monitoring ~EF e
Low Average to Hizh K -19)
Low Low 08
High Average to Hizh 0.5
High Laow 02
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Spreadsheet

Given the Kequiv. and CFsiyio calculated above and the size of the pond determined in
Storm Shed, the values can now be input into the gray areas on the spreadsheet to
determine stage storage discharge relationship. It should be noted that the size of the
pond and the infiltration rates are dependant. The process described below is iterative and
may take several tries before a final pond size can be reached.

Infiltration Ponds

Length of Pond Bottom (ft) ‘Width of Pond Bottom (ft)
Area of Bottom of Pond (acres)
Pond Side Slopes (3:1 typical)
Depthto Hydraulic | Area of Pond N " Adjusted
Depth of e Hydraulic Infiltration Length of  |Width of N N
Pond, Dpena Water Table, |Conductivity,| Bottom, Gradient, i CFyxn Rate, Pond Pond CFapact CFyitnio Infiltration | |nfiltration |Pond Volume
Dut Koquiv Apona Rate, foorr
. . Equation . Equation 5 Caltulated
Ve 10 6 Determined Equation Determined Equation 415 Equation Pre See Tahle Equation converls for from
by iah Tests &2 by designer 414 1.0 mag &16 (1.4 mag 4 1f 418 It to cfs CaicE)
(ft) (ft) (inhry (Acres) (inr) ft) (ft) (inhr) (cfs) (ft*3)
0
1 9 42 0.07 0.05 1.00 2.08 308 18 132 0.4 248 0.323 4272
2 9 42 0.13 0.05 1.00 229 316 26 122 0.4 2.52 0.485 11152
2 9 42 0.19 0.06 1.00 2.50 324 34 1.17 049 2.64 0.677 20768
4 9 42 0.25 0.06 1.00 27 332 42 1.14 049 278 0.902 33248
[} q 42 0.32 0.07 1.00 2.92 340 50 1.12 049 2.93 1.160 48720

**Define a Storage Element

For this project we are looking at different ponds that best fit our site. Our
first choice is to design a Stage Storage pond since we have an area that
already can be used for a pond with minor work involved.

. Double click on the node “PROTOTYPE” record.

. Click on the New Node button.

. Change the “AutoLabel” ID to Pondstgsto.

. Press the OK button to close the “AutoLabel” dialog box.
. The Start El is the bottom pond elevation at 200ft

Mode Definition ﬂ

MHaode Data I Stage Storage Rating Curve |

Mode [D: |Pondstgsta = Mew Mode I — Mode Type—————————
Dezcrip: |Sthtn Fand " Mh/CE Anlet
0 Wault
Start EI [ft); [200 Max EI (fr); [205 =
" Trap Pond
Cantrib Area: I LI Clear | " Undg Fipe
i* Stg-Sto
Contrib Hyd: - Cl
et | =] e |  RLPool
Marth [ft): |0 East |0  Pipe Arch
Inerem [f: [0 T Elipse Pipe
= Dumnmy Mode
E =tran output option:
I Print Extran Head
I~ Plat Extran Head
Ok | Cancel | Apply Help

Defining the Stage Storage Pond
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Maode Dats  Stage Starage Rating Curve |

Stage Arealvol e
" Stage Area Tabl
200,0000  |0.00 . S
201.0000 427200 ¥ Stage Volume T able
202 0000 11152.00
203.0000  |20768.00 Mote: Program expects active
storage volumes, therefore, the
204.0000 33248.00 lowest stage should have zem
205.0000 48720.00 active volume. All subseguent
ztages should have total cumm
volumes, Stages in ft [m), Area
in gf [zm], Wal in cf [cm).

-
q 3

Defining the Stage Storage Pond dimension

Define a Control Structure
We will start with a multiple orifice control structure and let the program
size the orifice diameters.

e Double click on the PROTOTYPE record found under the
“Discharge” node in the Tree View.

e Press the New Control button.

e Replace the “AutoLabel” ID with InfilStgDisc.

e Press OK to close the “AutoLabel” dialog box.

e Change the Control Type to “Stg-Disch”.

e Change the “Outlet Elev” to 200.

e Change the “Max Elev” to 205.

e Click on the “Stage-Discharge Rating Table” tab.

Discharge Control Definition: Infilstgdisc x|

Digcharge Data I Stage - Discharge rating table I

Discharge 1D ||nfi|slgdisc j Mew Contral |

Dezchp: ISlg-Disch
Start EI [ft): |2':Ilj — Select Control Type

B © Bweir " Fiwfeir

I— " Combo WOt

Jaczssmt [ o  Culvert Wi
= MOrifice  Infiltration
O % StgDisch

r
" Rliger P
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e Input the values from the spreadsheet as shown below.
Note that values need to be in CES, the infiltration rate
has been converted to CES on the spread sheet in the
second to last column.

Discharge Control Definition: Infilstgdisc |

Dizcharge Data  Stage - Discharge rating table |

; - Mote: Program expects active

Stz sty e I— dizcharge rates, therefare, the

200.0000  (0.0000 — lowest stage should have zero

201 0000 03270 dizcharge rate. Al subzeguent

: : stages should have increasing
202.0000 0.45850 dizcharge rates. Stagezjn ft

203.0000 06770 (m] Discharges in

204.0000 09020
205.0000  |1.1600

-
4 k

Defining Stage Discharge Control Structure

Define the RLPool Node

e Double click on the PROTOTYPE node record found under
the “Nodes” node in the Tree View.

e Press the New Node button.
e Change the “Next Auto ID” to StgStoDisc.
e Press the OK button to close the “AutoLabel” dialog box.
e Change the “Node Type” to RLPool
e Change the description to Stg Sto & Stg Disc.
Notice that we have not changed the “Start EI” and “Max EI”.
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Infiltration Pond Example

Mode Definition B X

Mode Data | Level Pool Datal

Mode |0 ISththiSC j Hew Mods | —Mode Type——————

Descrip: Istg sto & ztg disc ™ MhACE Anlet

= Wault
Start E1 {f: [200 Mas E1 (it} [205 i

i Trap Pond
Contrib Area: I j Clear |

~
" Stg-Sto
B =
LI =l il & FLPool
=
&
=

Undg Fipe

Marth [ft]: ID East ID Fipe &rch
Irizrern [f): ||:|.1 Elipse Pipe

E =tran output optian:

Dy Mode

[™ Print Extran Head
[ Plat Extran Head

] | Cancel | Apply | Help |

e Click on the “Level Pool Data” tab.

e From the “Storage ID” drop down, select pondstgsto.

e From the “Discharge ID” drop down select infilstgdisc.
e Click on the “Node Data” tab

Node Definition x|

Mode Data  Level Pool Data |

Storage |D II:":'n'jStE'St':| j Dizcharge (D infilstadisc j

— Summary Values:

Dezign Event:

Inflow Hyd: 0.00 cfz; 0.00 cf - 0.0000 ack
Ot Hyd: 0.00 cfz; 0.00 cf - 0.0000 ackt
Detention Vol 0.00 cf - 0.0000 acft

Pealk: Stage: (0.0000 ft

()4 Cancel Apply Help
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Infiltration Pond Example

Sizing the Control Structure

e Using the popup menu in the Tree View, open the Pond
Design dialog box.

e Select Stgstodisc from the “Level Pool Node Instruction
Set” drop down.

e Fill out the pond design dialog box as shown in below.

e Press the Compute button.

All data in the dialog box is selected from the associated drop downs
except for the “Out Hyd” column. This column specifies the ID’s for the
hydrographs that are routed through the pond.

T x4
Level Pool Made Instruction Set; IStQSthiSC j Starting Stage: I':I ft
Design Event k atching Hyd % of Rate Inflows Hypd Cut Hyd

|25_I,Ir j IE:-:isting j |1EIEI j Istgstn 25 j Elearl

Match O 22578 cfz Peak Out O 0.5380 cfs - Peak Stg: 20228 f - Active Yol 0.3170 acft

I'I 00 yr j IE:-:isting j |1 0o IDeveInped j Istgstn 100 j Clear |

batch O 26995 cfz Peak Out O 0.6098 cfs - Peak Stg: 20265 f - Active Yol 0.3935 acft

| = = fo | = | =] Clear
| = 0 ol = =] o

From the above Pond Design, it can be noted that the free board criteria is more than
exceeded. Next the V/Q relationship is checked to verify the drawdown requirements are
met.

V5= 0.3170 ac-ft * 43560sf/ac = 13808.5 cft
Qout = 0.538 CfS
Vsl Qout =13808.5/0.538 = 25666.4 sec = 7 hours < 72 hours

As noted above the infiltration criterion is also exceeded. Therefore the pond size could
be reduced. Remember the infiltration rate is dependant on the pond size, so it is
necessary to reduce the pond size in the spreadsheet and in Storm Shed until the criteria is
met and the pond size is optimized.
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Infiltration Pond Example

Lets repeat the process with a 150°x10’ pond.

Infiltration Ponds
Length of Pond Bottom (ft) Width of Pond Bottom (ft)
Area of Bottom of Pond (acres)
Pond Side Slopes (3:1 typical) [
Depth to Hydraulic |Area of Pond 2 " Adjusted
Depth of s Hydraulic Infiltration Lengthof  (Width of " "
Pond, Dyong Water Table, | Conductivity, Bottom, Gradient, i CFyn Rate, f Pond Pond CFaypect CFuituio Infiltration Infiltration | Pond Volume
Dt Kaquiy Apona Rate, feorr
R " Equation Equation Calcuiated
Variss 11 5| DEtErmined | Equation | Delermined | Equation a5 Equation a7 SeaTable | Equation convers tor from
by iah Tests &q2 by designer 414 (1.0 ma) 416 (1.4 mag ok 418 It to cfs caice)
ity ft) (inhr) (Acres) (inhr) (ft) ft) (inhr) (cfs) (ft"3)
0
1 9 42 0.03 0.05 1.00 208 158 18 1.16 0.8 217 0.145 2172
2 q 42 0.07 0.05 1.00 229 166 26 1.1 0.8 229 0.231 5752
3 ] 42 0.10 0.06 1.00 2.50 174 34 1.08 0.9 244 0337 10868
4 9 42 0.14 0.06 1.00 271 182 42 1.07 0.4 2.60 0.464 17648
5 9 42 0.18 0.07 1.00 292 190 50 1.06 0.4 277 0.614 26220

Discharge Control Definition: Infilstgdisc

Discharge Data  Stage - Dizcharge rating table

Stage Discharge
200.0000  (0.0000
201.0000 (01450
202.0000  (0.2310
203.0000  (0.3370
204.0000 (04640
2050000  (0.6140
1

will

Mote: Program expects active
digcharge rates, therefore, the
lowest stage should have zemo
dizcharge rate. Al subzequent
stages should have increasing
dizcharge rates. Stages ik ft

[m] Dizcharges in cfz [cms).

INode Definition

i Mode Data  Stage Storage Rating Curve |

Stage Areaiol
200.0000  |0.00
201.0000 (217200
2020000  |5752.00
203.0000  [10865.00
2040000  [17645.00
2050000 2622000
4

F

90

" Stage &rea Table

{* Stage Wolume Table

Mote: Program expects active
zharage volumes, therefore, the
loweszt stage should have zero
active volume, All subzequent
ztages should have tokal curmm
volumes. Stages in ft [m], Area
in =f [zm], Yol in of [cm).
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Infiltration Pond Example

O x4
Level Pool Made Instruction Set: IStQSt':"jiS': j Starting Stage: II:I ft
Dezign Event M atching Hyd % of Rate Inflove Hypd Cut Hyd

|25_I,Ir | |E:-:i$ting =| |10 | ISthtD 25 | I:Iearl

tatch G 22578 cfz Peak Out O 0.4430 cfz - Peak Stg; 203.83 ft - Active Vol 0.37934 acft

|'IEIEI_I.Jr j |E:-:i$ting j |1EIEI |Develu:||:|eu:l j |Stg$tD1EIEI j I:|EE"|

Match B 26995 cfz Peak Out O:; 05167 cfs - Peak Stg: 204.35 f - Active Yol 0.4735 acft

| = =] foo | = | <] cea|
| = =] foo | = | <] Cea|

From the above Pond Design, it can be noted that the freeboard criterion is met with the
max pond elevation being Elevation 205. Next the V/Q relationship is checked to verify
the drawdown requirements are met.

Vasyr = 0.3794 acft * 43560 sf/ac = 16526.7 cft
Qout = 0.4430 cfs
Vosyr | Qout = 16526.7 / 0.4430 = 37306.2 sec = 10 hrs < 72 hrs

As noted above, the drawdown requirement has also been met. This pond design is
acceptable and could still be reduced in size if needed so long as the 100 year storm did
not exceed the 205’ elevation and the 72 hour draw down time was met.

In addition to the two criteria listed above, there are other site suitability criteria that must
be considered for silting infiltration treatment systems. These criteria are documented in
the 2004 HRM Section 4-5.5 and include setback requirements, seepage analysis and
control, groundwater protection areas, depth to groundwater, soil infiltration rate,
drawdown time, soil physical and chemical suitability for treatment and cold climate and
impacts of roadway deicers. When a site investigation reveals that nay of the 8
applicable criteria cannot be met, appropriate mitigation measurers must be implemented
so that the infiltration facility will not pose a threat to safety, health, and the environment.

91



	 Defining Drainage Areas
	Define a Storage Element (Infiltration Pond)
	Define a Storage Element (Infiltration Pond)
	Define a Discharge Control Structure
	Define the RLPool Node
	 
	Sizing the Control Structure
	Results
	**Define a Storage Element
	Define a Control Structure
	Define the RLPool Node
	Sizing the Control Structure

