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Intensity Duration Frequency for OLMSTEAD P H, Orem UT

Objecti Storm Demands
j e C ve Under the Project Description section, please input a few details about the

project. These items will automatically update on other pages which will help

:\\0\‘\:\\‘\ \‘:3\\'\ Fription: the client see which project you are refering to.

. \ o~

T = 200 Year | T ank at Target Parking Lot ,

] —&—100 Year slankat idrgetharkingto Weather Station Map

&— 50 Year 57N 82E Selectlng.the approprlatg
—@— 25 Year Orem, Utah weather station for your project
—e—10Year 84057 will affect the rainfall data for

0.10 | —@—5 Year 40.2 [Longitude: -111.63 your watershed. Three locations
] —o—2 Year 3/16/2017 were selected and their

which watershed flows can be determined. Knowing how much water falls on the watershed over time is a v respectiv finall epths and

intensities were downloaded

The Project that the SWL Engineers completed for the City of Orem was The precipitation data was downloaded from NOAA which provided the application with rainfall depths
and intensities for various return periods and durations. This data is the most basic unit of the model from

Intensity (in/hr)

the development of a application capable of comparing

from the NOAA Atlas #14

and designing storm water management systems consid- vital piece of the watershed flow equations. The data is gathered and used in calculations based of the ob- o L LI T A [ T pon: Volume 1versions Thse

B 50 . o0 tables are displayed on the
. . . . . . Duration (min) OREM CITY CENTER STORM DATA sheet and are
erineg percolation. The svstems of interest were R-Tanks servation station selected. Three stations were tabulated for the Orem Area. CETIED
. ) Canaaes 40.2972 workbook. Use the map to select
Longitude: -111.695 the station on the left most
. Elevation: 4773.37 | [ft] pertinent to your watershed.
Storm Chambers, Sumps, Swales and Detention Ponds. D
-
Watershed Parameters: wekrshed s dened s the ara where sl aveel s hen e w0
your storm water device. First, insert the furthest linear distance from the edge of your
| Furthest Distance from Watershed Boundary to Drain | 300 [ft] | watershed boundary to the inflow drain/basin of your intended system. Second, choose
I | I from 3 Options described below and set only ONE to ACTIVE YES (Other Options to NO). Wate r B a a n ce
Option 1: Rational Method Acti N
P [ :Z’;:rTypzwna 2 Area CValues ~ Slope 2 Option 1uses the rational method to determine flow with 3simple area types.
Landscaping: 0 [ac] 0.35 0.01 [ft/ft] Landscape, building, and hard surface. Insert the area of each type, adjust the Cvalues
e rc O a u o n Building: 2.078 [ac] 0.75 0.0001  [ft/ft] for the rational method and define the slope of the area. The units can be adjusted using|
Hard Surface: 5.29|5 [ac] 0.90 0 [ft/ft] the dropdowns in the appropriate orange cells. Remember to either active or deactivate
Total/Weighted C/Ave SI 7.4 [ad] 0.86 0.0034 [ft/ft] he option by using the Yes/NO dropdown in the yellow box. 3 o
e e soten gt 0 Septoun el The user defines the watershed parameters on the first
Option 2: Rational Method Active Yes Rational Method
o o o . o ZC*I*A
Based on the percolation surface area of the system, soil description, and hydraulic head, a per- foink e ey h fth licati e 5[ b he left
P Yy ’ P ’ Yy ,ad P e | e - B sheet of the application. This sheet can be seen to the left.
. . . . e, Sy Sl (bl 2 tac] 0.075 1 ] Option 2 also uses the rational method to determine the flow but allows the userto
| I | I | d d h | b I h | h h Asphalt or Concrete Pavement 5 [ac] 0.825 0.01 [ft/ft] P ¢ A ith . | ( call . o . . o e
colation rate is automatically calculatea and input to the Water Balance Table. The user also has the S < e ] | | oo o covross it recetemines s sty popute Three options are provided being a simplified and complex ra-
Emgz g {:2} g% E:;:g the area and slope for each area type adjusting the units as needed. If fewer cover types
L3 o k I L) f h L3 | L} h d | E— q = 0:000 e are used then the 10 avail'able areﬁ type cells t.hen select "I'Empty” fr.om the dropdown . . . .
option to input a known percolation rate for the site location or use the GIS map created to apply a ol m |l |y g e tional method along with the NRCS method for determining
. . . . . . . . . . Empty 0 [ac] 0.000 [ft/ft]
generic rate for the soil layer that the site falls within. Using percolation in design adjusts the re- T B L : . :
composite coefficients and runoff flows. Depending on the
|option 3: NRCS Method | | Active | N . . -
: : , ST TS e I e
quired storage volume which can decrease the system’s volume and save money. Most new systems e R Y B I v | Wbl i st i method used. a time of concentration can be calculated or in-
. . . " . s ks o Do | il e oo st e e e '
for Orem City use percolation for groundwater recharge instead of piping the storm water off site. e o o ] | ot put by the user. These inflows occur at the storm drain and are
L]
EMPTY [ac] 0 [fe/ft]
Em:x {EE; g {:Zé NRCS-Curve Number Method . .
e e R shown in the table below under the Rainfall and Surface Tab.
EMPTY [ac] 0 [ft/ft] = .-- 3 i -2 else R=
3 . . Total Area / Composite CN / Ave Slope 9.0 [:; 65 0.3400  [ft/ft] R = Rainfall Runoff & P =Rainfall Volume
Soil Description: Soil Data and Test Pit Locations
i I Soil Calssification: USCS T > )
lSoiIDescription: Hydraulic Conductivity (in/hr) | S H =T g =
Min_| max | A | \ »
\Well graded gravel, sandy gravel, with little or no fines 70.86618 | 7086.618 |3578.7421| A {
JPoorly graded gravel, sandy gravel, with little or no fines 70.86618 | 7086.618 |3578.7421| A " |
Soil Classification Type: SacianieniGleainyGods fsity gravels, sitty sandy gravels 0.0070866 | 0.7086618 | 0.35/8742| A o System of Interest | Sump | | selectthe system of Interest or NONE for preliminary design |
Alluvial sand and gravel 56.692944 | 566.92944 | 311.81119| A = B
Predominant Soil Type at Surface: Coarse Sand Clayey gravels, dayey sandy gravels 0.0007087 | 0.7086618 | 0.3546852 | A NS
A St o oo o b Calotsted Perolation | [Acive [ Ves | [[The perolation et s system bependent and canbe trned
Yor iMediumsand,verywellsorted 316.06316 | 316.06316 | 316.06316 | B 4 Percolation Rate I 0.52725215 | [cfs] ON/OFF with the Active selection of Yes/No. The allowable
- L Coarse sand, very well sorted 52299.241(52299.241|52299.241| B " . .
Predomi tS:I!I?aSSIfI:?;w::y:m SC5 IPoorIygradedsands,gravellysands, with little or no fines |3.6141752|75.826813|39.720494 | A N g 8 release rate must be consiste ntmthyour system. |f VOU need
redominant Soil Type at Depth of : Q \ A . .
Jom e Lol sl ] N7, (@ Allowable Relezse Rate: | 0 (1o | to change it then please revesit the HOME page.
Percolation Rate for Soil: 60 [in/hr]} fwell graded sand and gravel without fines 5.6602944 | 566.92944 | 286.20037 | A | | | T “fm R S . t
foi sands 0.0014173 07086618 0.3550396 B | | & voree 1 T \\ A A Storm of Interest | Select a storm eventand input a storm duration of interest. If interested in just the
Iciayey sands 0.0007795| 0.779528 |0.3901538 C SoilsinOrem E\G A 3 P . ]
Soil Classification Type: uscs [inorganicsilts,silty or clayey fine sands, with slight plastici4 0.0007087 |0.14173240.0712205 | D | | | ™0c FEN\T wonnf e Storm Duration 999 Hours maximum storage required for the particular storm event then simply insert 999 for the
Soil Profile Down to Depth Depth  Hydraulic Conductivit\_l Ilnorgamcclays,sﬂty clays, sandy clays of low plasticity 7.087E-05 | 0.0070866 | 0.0035787 | D < Mé § =il & |
Panly mrced gl candy maval, il Tk ereines  |[IECE 14 999 lin/hr)| [organicssilts and organic sty clays of low plasticity 0.0007087 0.0141732[0.0074409 | D - 0, RS | Storm Event 5 Year Storm storm duration.
Medium sand, very well sorted 20 [ft] 999 in/hr] Ilnorganicsilts of high plasticity 1.417E-05 | 0.0070866 | 0.0035504 | D o S “ -, 1‘\. 190 ® i
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] llnorganiccla\.{sofhigh plasticity 1.417€-0510.0141732 1 0.0070937 | D : > ‘ | -
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] Compacted silt 9.921E-05 10.009921310.0050102 | D § y los W ST v 53, € 800 Input Value | I Active | No . . . .
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] Comp-acted day " . 9 00001417} 7.087€ 05 | D ay loa : | H H . H |fVOU wish to observe the critical inflow (Qp) forinlet
8 gravel, sandy gravel, Organic clays of high plasticity 7.087E-05 | 0.0141732]0.0071221 | D i L i Time of Concentration: | 20 | (min) X i i
Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr]] fpeat and other highly organic soils o o o o i PN | - design theneitherinputavalue or use a calculated value
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] “* [y drologic Group (Assumed) ot \ :fwo e Calculated Value | I Active | Yes . .
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] ::‘ 'y . ¥ Time of Concentration: | 2 | (mln) forthe time of concentration.
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] 999 [in/hr] Source: http://www.geotechdata.info/parameter/permeability.html stony los 2. Esri HERE. DeLome, USGS. r.ENYPn%u £ . -
Well graded gravel, sandy gravel, with little or no fines 50  [ft] 999 [in/hr] il i e NGO, © CpanSueanias conts e G uxg
\Well graded gravel, sandy gravel, with little or no fines 50 [ft] [in/hr] 0 0.5 1 2 3 : e
| — )
Water Balance Table for Given Storm
R_Tank Design ACF e Pel COIatlﬂ n
@ Order Line 1-800-448-3636 item on oe | |
.acfenvi tal. = c R
R-Tank storm water systems are efficient underground storage devices. R-Tanks are made up of modular units that m Ll pe percolate ir i . N Ralnfa" surface PerCOI atl on OUth ow Re‘ eaSE) Sto rage
allow for 95% of their volume to be used as storage. This design sheet allows the user to specify the layout of the Gkt Focomsc, Buwkonmanialy Gosrolied _ DU ration Depth |nten5lt\! Volu me Ru noﬂ RVOlume Q Peak Q Q Volu me Q Q Volume Volume
modular units and determine a volume capable of meeting the maximum storage required from the storm criteria on m‘ = f181s . . .
the HOME and Water Balance Pages. oo |Width o T [ | v [En |Segrrnegrs a4 b/t [days] [min] [in] [in/hr] [ftA3] [cfs] [ftr3] [cfs] [cfs] [ftn3] [cfs] [ftr3] [ftA3]
TP s T R T TR e s e e R 0.003 5 0.22 2.64 7986 15.58 4673 15.58 0.53 158.18 0 0 4515
Mini 1575| 2815 | 945 | 242 23 10.19 g ‘U"’%"‘*‘T”“‘ ; d"‘;‘ e 5248 ool
single(t) 55 s Tml am | a2 | 52 oo o 1ok iz kiad ettt complote covers e kp o ot eeries - ; 0.007 10 0.34 2.01 12342 11.86 7115 11.86 0.53 316.35 0 0 6799
B e e T W e e nt_’m*ﬂ“’f:’mt"""““““;m : = . 0.010 15 0.41 1.66 14883 9.79 8815 9.79 0.53 474.53 0 0 8340
- - : - - sed to determine the long-term e system
Project Name:  |R-Tank at Target Parking Lot Double+Mini (25)| 15.75 | 28.15 |4252| 1091 | 1036 | 37.02 2 Tosd epled | il Sisgined 11.16 psi 0.021 30 0.56 1.12 20328 6.61 11894 6.61 0.53 949.05 0 0 10945
Street Address: |57 N82E "  descriotion refrences th Triple (3) 1575 2805 |50.39| 1293 | 1228 | 42.% e e e i - - : - - - - -
e e I I ol e Moo . 0042 | & 069 1 069 | 2047 | 407 | 1465 | 407 | 053 | 18%11 1 O 0
Latitude: 40.2 [Longi |-11163 anything then pl:ase revist the HOME Quad+Mini (4.5) |15.75| 2815 [75.59| 1939 | 1842 | 6385 p v - o, 0.083 120 0.80 0.40 29040 2.36 16992 2.36 0.53 3796.22 0 0
Date: 3/16/2017 oge: Pent (5) 15.75| 2815 |83.46| 2141 20.34 69.33 o Tio S| ) | Y R i
None 0 0 0 0 0 0 e~ Y (7 B 1 e~ Pl ol T R 0.125 180 0.90 0.20 32670 1.77 19116 1.77 0.53 5694.32 0 0
Taller Modules Ve ki G el
[ Onitstack | [per Unit stack] Unit Stack Layout ey Be |8 - : N\ T 0.250 360 111 0.19 40293 1.12 24214 1.12 0.53 11388.65 0 0
sk woae [nein] T 50 [ i Toak F- s S ; , 0.500 720 141 0.12 51183 0.71 30586 0.71 0.5 | 22777.29 0 0 7808
Width 131 = — = .
# T lin] __ [ft"3] [ftA3] [Ibs] [ft] I dule fi he Uni k = N |
- Pe:r(es) S;I:w v e 69.;3 _— o N ::;::::ga::a:r:;ye:;:jzzs \ 1.000 1440 167 007 60621 041 35683 041 053 4555459 0 0 U
2 None 0 0 0 0 Ift uSod youwant up o 10. fyou do not desire \ \ 2.000 2880 1.96 0.04 71148 0.24 40781 0.24 0.53 91109.17 0 0 0
3 None 0 0 0 0 Height 6.9 € that many then justleave the restas
. None °o o o o ; : ir) stockit | | None. The imensionsofone unt stack 3.000 4320 2.18 0.03 79134 0.18 45878 0.18 0.53 |136663.76 0 0 0
5 None 0 0 0 0 Tank o are automatically calculated usingthe
6 None 0 0 0 0 Volume [ftr3] \ / table above. ; 4,000 5760 2.40 0.03 87120 0.18 61171 0.18 0.53 182218.34 0 0 0
7 None 0 0 0 0 Storage
8 None 0 0 0 0 volume s [ftr3] Width Length 7.000 10080 2.79 0.02 101277 0.12 71366 0.12 0.53 318882.10 0 0 0
. S g @ : : weight | o938 | . ; 10.000 14400 3.14 0.01 113982 0.06 50976 0.06 0.53 |455545.86 0 0 0
Stack Layout Stack Layout 12 stacks width orientedalong the X-Axis and 1+ stacks : - 2 _— — -
ey ra—— length oriented along the Y-Axi f — - .
o et ment ong e it enghrnatons oy hetherisntedalone theavds ® Storage Required: 13422 | [ftA3] I
# of Unit Stacks Along the X-Axis 33 2331 [ be confusing at first but use the figure
# of Unit Stacks Along the Y-Axis 30 70.38 If] R-Tank ‘sn'iT ‘;'::;s'f’:":g;‘:d;y;‘l‘e‘:::t‘?:r:l
Tank Dimensions ) ] , Lenstntation ) alcngtheX-Axis,thatmeansyouwxll )
Area of Tank 30881 Tft2) Choose a stack layout that you think will work. The [ ] Y-Axis need at least 1 Iiength Orientation along| Y-Axis
Vol S Tank T width orientation isthe short side oriented on the Width Orientation the Y -Axis. Similar toa layout shown to
olume of Tan e L A3] axis and the length orientation is the long side. The e e — the right. e —
:Lt;:f:z;:z:'lankl 20;2?77.6 {2;} tank dimensions are automatically calculated. X-Axis X-Axis
Gravel Distribution Gravel Distributi
Void Ratio of Gravel 0.33 Type in the voidratio of the gravel you will be
Buffer Width (Bw) 2 [ft] using along with the buffer width around your
Gravel Above Tank 2 [ft] tank and the gravel above and below the tank. [ ]
Gravel Below Tank 2 [t] Gravel will provide additional storm water Syste m D e s I g n
Volume of Gravel 5157.07 [ft~3] storage.
Storage Volume in Grave 1701.83 [ftA3]
[ ]
= Storage Required
Height of System Including Gravel 10.96 [ft] Based on the parameters and inputs, the sytem dimensions and storage capacity are
Depth of System From Ground Surface 15.00 [ft] tomatically calculated. Mak to select R-Tank as th it f interest on the Wat . - . - . . b - .
e | 71 1) | | sioce Pt st tvm s onmoyat vl e et s The application contains multiple design sheets for the various specified systems. Each sheet uses a collection of unique system dependent parameters.
Length of System Including Gravel 74.38 [ft] and shown below. Adjust your system design until the capacity meetsthe demands set forth on
Footprint Area of System 3518.87 [ftr2] the Water Balance Page. . . . . . . . . . . . . . . . .
] e | DESCriptions are given for each input for a user friendly interaction. A plethora of dimensions are automatically calculated for the user. The percolation is de- The Table above is system dependent for percolation and outflow and determines the maximum storage re-
[ ity of iftr3]] [ftr] [ |
——— = : Sump SelecteT::Water Balance Page3 = . . . . . . . . . a o o a o a a o
| termined using the design layout and input instantaneously into the water balance page. These percolation values adjust the storage demands. This demand quired which is reported below the table. Percolation and outflow will change based on the design. This is why the
. percolation rate is automatically| sed on Option 2 on age
Depth of Ground Water Tablq 50 [ft] calculated based off the HOME Page N .
L 35 [ft] inputs for Percolation. If you wish to| Percolation =kgx Ay * lay h b d . h h . f h I . h b d -f fﬁ . d . E I d . h h | ft d . . I C h t th t th . d . h t . | I h t h t d d
< T e e g W can then be compared with the storage capacity of the system. Iterations can then be made to specify an efficient design. Example design sheet shown to left. esign process is a cycle. Changes to the parameters on the various design sheets will change the storage demands.
Percolation Rate 1.6128 [cfs] Page.
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