


Question 2: Cost/Benefit

2. Based on information provided by the applicant, a cost/benefit calculation will be conducted to
compare the total project cost to the area of priority land uses treated by the proposed BMP(s). Please
complete the table below (up to 16 points):

BMP(s)
Type 1 Type 2, etc.
Type(s) of BMP(s) proposed: Clicis o Qlickto Spatla“y determined
enfer text. enter text. ( GIS G | E th)
N , Click to Click to e.g. bl5, Google tarth).
umber of each BMP type:
enter fext. enter text.
Total drainage area(s) contributing to each BMP type: Click to Click to
SRIEPicEs | el . —— Application Checklist, Item G requires
2 . = )
Drainage area(s) that is/are considered Priority Land Uses™: Click to Click to Click to enter eospatial information to be submitted
enter text. enter text. text. \ geospatal | I ubmi

Click to enter for Project Drainage Area(s), Priority
text.

Glick b enfter Land Use(s), and BMP Location(s)
text. (through ArcGIS and/or Google Earth)

Click to enter
text.

*Refer to City General Plans for general land use distribution/coverage information. Refer to the Statewide Trash
ProvisAPnS for a complete definition of Priority Land Uses (e.g. high density residential, industrial, commercial, mixed
urban, |public transportation stations). Based on

Cost/Benefit result

Total Project Cost:

Cost/Benefit ($/ac of priority land uses):

HILHI

Project Score (to be completed by OCTA):

Link to Statewide Trash Provisions:
https://www.waterboards.ca.gov/water _issues/programs/trash _control/docs/trash sr 040715.pdf

Tier 1 2
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Q2 Example GIS Information

)

4;1 b i)

il &

* Drainage area
* Priority land uses
* BMP location(s)

@

Legend

I:I Hy drody namic Separator
Fmmy
‘__'Dramage.*\rea

@ catchBasins - no retrofit
@ CatchBasins - retrofitted
m— Storm Drains

Land Use

| | Other

Priority Land Uses

Tier 1
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Question 3: Pollutant Reduction Benefit

3. Pollutant Reduction Benefits: Project benefits will be based on treatment capacity and BMP type.

Applicant to provide calculations to determine the following scores (up to 12 points):

—
)

|

Tier 1

. Points - .
Line Factor Keiailahie Multiplier Line Score
. Click to
A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s) Oto1 3 e
Treatment
Capacity
B Fractional percent of 85th percentile, 24-hr design event that is treated by 01015 3 STToTT T
the BMP(s) ' enter text.
BMP Multiplier:
=0 points if BMP is not low-impact development (LID) or treatment control
c =1/3 point for high capacity systems Oto1 6 BMP Type
+2/3 point for filters/biofilters T e
-1 point for zero-discharge BMPs
Project Score: Click to
enter text.

Scoring Equation (Max 12 points): (Ax3) + (Bx3) + (Cx6)
Calculations may be provided on a separate sheet

4
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Q3, Line A— Precipitation Intensity

NOAA Precipitation Frequency Estimates: CA

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA

Data description
Data type: | F intensity w | Units: [English w | Time series type: | Partial duration v
Select location
1) Manually:
3} By location (decimal degress, use ™" for 5 and Wy Latitude: [ | Longitude: || Submit
b) By station (list of CA stations): [ Select station v
©) By address| Scocn [a ]
2) U if ESRI i P - . . - P
W b it QR C d ik m|| PDS-based precipitation frequency estimates with 90% confidence intervals (in inches/hour)!
e S I e o e ‘ i Average recurrence inferval (years)
1 2 5 10 25 50 100 200 500 1000
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map cont.ht ‘ S 1.56 1.99 2.58 3.06 372 124 4.76 5.30 6.06 6.64
! | 131-1.87) 11.67-2.41 216-312 253374 98-4.72) (3.31-5.48, 3.62-6.32 (3.91-7 26) 427-5.66 452.985
ml?bkmrk=ca { I }] { i [ ) @ ) [ ) ¢ 4] i 1 ( ) 5 )]
. e 142 143 1.85 2.20 2,67 3.04 3.41 3.80 434 476
(0.936-1.34) 1.20-1.73) {154-224) (1.82-268) (2.13-3.38) (2.37-3.93) (2.60-4.53) 2.81-521) (3.07-6.20) (3.24-7.08)
— 0.900 116 1.49 177 215 245 2,75 3.07 3.50 3.84
U S e d to Ca I c u I ate 1 _y r- 1_ h r- (0.752-1.08) (D.968-1 39) (124-180) (1.46.2 16) (172:272) (1.91-3.17) (2.09.3.66) (2.26-4.20) (2.47-5.00) (2 61-569)
’ _— 0.618 0.794 1.03 2 148 1.68 1.89 211 240 2,64
(0518-0746) || (06640958 | (0856-124) (1.01-1.49) (1.18-187) (131-2.18) (1.44.251) (156-2 88) (1.70-3.44) (1.80-391)
eve nt p ea k ﬂ ow rate omin | 0438 0.558 0.721 0.855 1.04 1.18 1.33 1.48 1.69 1.85
(0364-0524) || (0.467-0.673) | (0602-0873) || (0.707-1.04) (0.830-132) (0.923-153) (1.01-1.77) (1.09-203) (1.19-2.42) (1.26-2.75)
S 0.314 0.404 0.520 0.615 0.744 0.344 0.945 1.05 119 1.30
(0.264.0.379) || (0.338-0487) || (0434.0830) || (0.500-0.751) || (0.594-0942) || (0.658-1.09) (0.718-1.25) (0.774-1.44) (0.540-1.70) (0.884-1.93)
_ 0.261 0.335 0.432 0.510 0.616 0.697 0.780 0.864 0.978 1.07
(0.219.0315) || (0.281.0.405) || (0.360-0522) || (0.422.0823) || (0.492-0.779) || (0.544.0.902) (0.593-1.04) (0.638-1.18) (0.691-1.40) (0.726-158)
= — 0.185 0.236 0.304 0.359 0.433 0.490 0.548 0.607 0.686 0.748
(01550222 || (01980285 || (0254-0368) || (0287-0438) || (0.346.0548) || (0.383.0634) | (0.416-0.728) || (D448-0830) || (0.4850.882) || (0509-1.11)
i 0.119 0.153 0.197 0.234 0.283 0.321 0.360 0.400 0.455 0.497
= (©01000.143) || (0.128-0.184) || (01650239) || (0.193.0.285) || (0.226.0.358) || (02510.418) || (02740.478) || (0295.0548) || (0321.0850) || (03380738
i 0.081 0.104 0.136 0.161 0.197 0.224 0.252 0.281 0.321 0.353
- (0071.0.083) || (0.092.0120) || (0.119-0157) || (0.141.0.188) || (0.166-0237) || (01860276 || (02040.318) || ©222.0364) || (02430433 || (0.258-0492)

Example Location: Anaheim

Tier 1 5
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Q3, Line B — Design Storm Depth

Orange County Public Works (2013)
Technical Guidance Document (TGD) for the Preparation of
Conceptual/Preliminary and/or Project Water Quality Management Plans (WQMPs)

==
LEGEND

=

g - © Orange County Precipiation Stations

| O s i

w &
7| — 24 our, 85 Percensie Raintal (inches)
j’ - (R 24 Hour, BSth Percentie Rainfall (Inches) - Extrapolated
A~ 7 City Boundaries
Rainfall Zones
1 Design Capture Storm Depth (inches)
065
] jo7

Website QR Code

See Figure XVI-1:
https://ocerws.ocpublicworks.com/sites/ocpwocerws/files/20
21-01/SantaAnaRegion-TechnicalGuidance-December2013.pdf

Used to calculate 85t percentile,
24-hr design storm runoff

Tier 1 TGD Figure XVI-1 6
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Q3, Line C — Scoring BMP Categories

Tier 1 BMP Definition Example BMP Type*
Category

High-Capacity Remove trash, coarse sediments, some TSS, Hydrodynamic Separators (HDS), Continuous Deflection
Systems and floating hydrocarbons using screening, Systems (CDS), and Linear Radial Gross Solid Removal
(1/3 point) gravity settling, and centrifugal forces Devices (GSRD)
Treat-and-release BMPs that promote ’ Sand.fllters . " Vegetated swales.
. - e . . e Cartridge media * Vegetated detention
Filters/Biofilters infiltration and evapotranspiration and are . .
. . . filters basins
(2/3 point) defined as biotreatment or treatment controls . . . . .
Bioretention with * Vegetated filter strip
BMPs . . .
underdrains * Wet detention basin

. . * Bioretention with no underdrains
. Fully capture and retain the design storm and . . .
Zero-Discharge BMPs ) Infiltration basins or trenches
do not release the stormwater back into

(1 point) . * Drywells
surface waters or a storm drain system . .
* Permeable pavement with no underdrains

Projects not considered to be treatment control or LID
BMPs will receive zero points for Line C, e.g.:

* Automatic Retractable Screens

* Trash Skimmer

* Trash Boom

Refer to Table 4.1 in the Orange County
Technical Guidance Document (2013) for
additional BMP types

*Lists are not exhaustive.
1111117111777 117717 1777717777 7777 1777777777 17777777 7717777777 777777 7777777777 77777 77777777 77777777777 7777777777777 7/ 17777777 77777777777777 7777777 77777777 7777777777777 777777 777/



Connector Pipe Screen
Example Calculations



Connector Pipe Screen Example

Example Scenario
» Project location: Anaheim, CA
* One (1) connector pipe screen
« Drainage Area = 3 ac
* Priority Land Use Area = 2.5 ac
» Land uses are 75% impervious
» Time of concentration assumed at 20

minutes
» CPS unit is sized to accept the 1-yr, 1-hr g el .
event flowrate ' s -\ \ T [y

« Total project cost = $1,500

*Image for example purposes only.

Tier 1 9
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Q2 (Cost/Benefit): Connector Pipe Screen Example

Cost/Benefit (up to 16 points): Based on information provided by the applicant, a cost/benefit
calculation will be conducted to compare the total project cost to the area of Priority Land Uses treated
by the proposed BMP(s). Required information to be provided by the application includes the following:

BMP(s)
Type 1 Type 2, etc.
Type(s) of BMP(s) proposed: CPS -
Number of each BMP type: 1 -
Total drainage area(s) contributing to each BMP type: 3ac -
Total
—
Drainage area(s) that is/are considered Priority Land Uses*: 2.5ac - 25ac
Project Cost Benefit
Total Project Cost: $1,500 = 51,500/2.5 ac
= $600/ac
Cost/Benefit ($/ac of priority land uses): $600/ac
— e
Project Score (to be completed by OCTA): TBD
*Refer to City General Plans for general land use distribution/coverage information. Refer to the Statewide Trash Provisions for a
complete definition of Priority Land Uses (e.g. high density residential, industrial, commercial, mixed urban, public transportation
stations).
Tier 1 10
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Q3.A (1-yr, 1-hr Capacity): Connector Pipe Screen Example

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)

Use the Rational Equation to calculate the peak flowrate of the 1-yr, 1-hr event.
Q =CiA
Where, NOAA Atlas 14 Point Precip Frequency Estimates

PDS-based pr ta s with 90% ¢ dence intervals (in inchesfhour)'

Q = flowrate of 1-yr, 1-hr event discharging from the —

1 2 | 5 10 25 50 100 200 500 1000

. S 1.56 199 | 258 3.06 372 424 476 5.30 6.06 6.64
d rainage area Cfs J u3t18n || aer2sn | @312 || esssry | ess4rn | easse | ce263 || asivae || w@2rsse || wsesss
g p— 112 143 1.85 2.20 267 3.04 341 3.80 4.34 4.76
0936139 || (20173 || as5e229 | (s2268) || @333y || @33ey || eerasy | esis2y || @orsw || @270
Fp] . . omn | _ 0900 116 149 177 215 245 275 3.07 350 384
= ru no coe Icle nt O ra I nage a rea u n It ess (0752-108) || (0.968-139) (1.24-180) 1.46-2.16) (172:272) (1.91:3.17) (2.08.3.66) (226-420) (247-5.00) (2561-569)
somn || 0518 0794 | 103 122 1.48 1.68 1.89 241 2.40 264
. . . . . ©0513-0746) | 06540858 || 035e-124) || tore1as) | aasren | sz | qadzsn || ass2se || gresss || aseaen
-_— - - » 0.435 0.558 0721 0.855 1.04 1.18 1.33 1.48 1.69 1.85
I =ral nfa | | |nten5|ty Of 1 yr, 1 h r eve nt (In/h r) P | comn | 03500524 | 0a6m.067) || 06020873 || (0707108 || 0830132 || 0e23153 || coidrn || cos20m || ais24 || 26275
on 0.314 0.404 0520 0615 0.744 0.844 0.045 1.05 1.19 130
. . h | 2sd0379) | 0338048m || 04300830 | 0509.0751) || (0.5940942) || (085109 || 0718125 | 07réi4e | @sw70) || os8Eion
A = Area draining to the BMP (ac s DTN DO DI DO SO B O DS BV DR
02190315 | 0281-0.408) | (0.360-0522) || (0.422.0623) | (0.4920779) || (0544.0902) || 0593100 | (0638-1.18) || 0891140 || 0726159
P 0.185 0.236 0.304 0.359 0.433 0.490 0.548 0.607 0.686 0.748
01550222 || (0.195.0285) || (©2540368) || 02070438 | 03460548 | (03830634 | 04160728 || @4480530) || (04850982 || (@509-1.11)

C can be assigned based on land use, or calculated: g T P [

0.197

= x . + i 0. 97'1 -0.093) 0. uelz»n 120) 0. |1§»D 157) (9. I4I|-D 188) (0.166-0.237) (0. 13.6»0 276) (0. ZD:HI 318) (0. 22.2-0 364) (0. 24‘3—0,433) (0,25'547 492)
) ) i ¢ . (0.75 ”_np 0.15) Example Location: Anaheim
imp = impervious fraction of drainage area (ranges from 0 to 1)

Source: North and South Orange County Public Works. 2013/2017. Technical Guidance Document
(TGD) for the Preparation of Conceptual/Preliminary and/or Project Water Quality Management
Plans (WQMPs).

Tier 1 11
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Q3.A (1-yr, 1-hr Capacity): Connector Pipe Screen Example

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)

75% impervious drainage area

Criteria / Value Unit NOAA Atlas 14 Point Precip Frequency Estimates

{ ) PDS-based precipit frequency with 90% confids intervals (in inches/hour)’

C=(0.75 x imp) + 0.15 = (0.75 x 75%) + 0.15 0.71 5 — T, T
% i 1.56 1.99 2.58 | 3.06 | 372 4.24 4.76 i 5.30 | 6.06 6.64

H— H H H 1.31187) asr24n || R16312 || @s33ve | ewdrn | enss | cszen || oeiae || 27rses) (452985 |
i = 1-yr, 1-hr intensity 0.44+«_] in/hr —— v " v T T v ™ o i

| 093134 B 020173 || os4226) || (182268 || @133 237383 26045y || @s1s2n || persa (3.24-7.06)

\ e ] 0000 116 148 | T 245 245 215 3.07 3.50 3.84

A 3 acC (0.752-1.08; i 10.965-1. 36 LA TELEE’S LELRE g1-317) || zos3esr || (226420 || (2475000 | 6156w |

64
1507 409 31218 | (156238) (180391

1-yr, 1-hr peak flowrate (Q) = (0.71) (0.44 in/hr) (3 ac) 0.94 cfs — b 0.435 P s ek o ok

05520520 M 045709

- .69
23153 | oo || ges2oy || owzan | pweis |
= (0.364-0.524) k= o [t

. ll 220 s | arisrzs | ariis | esim | esiis

CPS design flowrate (from manufacturer) 1.5 cfs o | 0ttt | e T T T Tt | ot | 0% | ot | onties
- : = 0 P [ [ R ) 0 ) I ) =
Fractional percent of 1-yr, 1-hr event traveling to BMP = 1 I [P P e g g g e g
1.5/0.94 = 1.6 (max availa ble points = 1) an [ Jan?{:.‘uss[ V.n.og'ztg‘m.'. OaDasn © erasky :[,‘0 :2}1:121:;”. . :g's?g.‘ml 7.@2%‘33;3.2 ng'zz-:gaq.: 02430539 .nzg's:‘.giqmr

*Example Location: Anaheim

Tier 1 12
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Q3.B (WQ Storm Hydrology): Connector Pipe Screen Example

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Estimate the design storm depth associated with the 85th percentile, 24-hr event.

Criteria

Value

Unit

i = storm depth*

0.90

*Example Location: Anaheim

Tier 1

+ inge Couty Pomcprtation St
== b ans, B Pareemle: Foinias decnes;
22 W, B0 Tt FEainlnd (P - EbRdEd

|

i
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Q3.B (WQ Storm Hydrology): Connector Pipe Screen Example

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)
Use multiplier to calculate the design storm intensity equivalent to the design storm depth: Function of
/ topography, geology,
- - - - land use
Time of Concentration (Tc) (assumed for this example) 20 min
Tc Multiplier 0.19 in/hr «
Fraction of design storm entering the BMP 100%
Equivalent BMP design intensity = (0.19 in/hr)(100%) 0.19 in/hr

Table VL.1: Table of Multipliers for Computing Remaining Design Storm Intensity

Multiplier to Convert Remaining
Fraction of Design Capture Storm

Time of Concentration, minutes Depth to Design Intensity, in/hr
60 0.15
Step-by-step instruction provided in 30 0.18
Orange County Public Works, 2013 20 ) 0.19
Technical Guidance Document, 15 - 0.21
Section VI.3.1.2. 0 0.23
5 0.26

Tier 1 14
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Q3.B (WQ Storm Hydrology): Connector Pipe Screen Example

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Calculate the design flowrate equivalent to design volume:

Criteria Value Unit
C=(0.75x 75%) + 0.15 0.71
| = equivalent BMP design intensity 0.19 in/hr
A 3 ac
Design Storm Flowrate (Q) = (0. 71)(0.19 in/hr)(3 ac) 0.4 cfs
CPS design flowrate (from manufacturer) 1.5 cfs
Fractional percent of 85th percentile, 24-hr design event that is 1.5 Points
treated by the BMP= 1.5/0.4 = 3.75 (max available points = 1.5)

Tier 1 15
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Q3.C (BMP Type): Connector Pipe Screen Example

BMP Multiplier:
* 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems
* 2/3 point for filters/biofilters

* 1 point for zero-discharge BMPs

Connector pipe screens are not considered to be LID or treatment control BMPs per the Orange
County Technical Guidance Documents (2013).

BMP Multiplier (max available points = 1)| 0 Points

Tier 1 106
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Q3 (Pollutant Reduction Benefit): CPS Example Score

3) Pollutant Reduction Benefits (Up to 12 points): Project benefits will be based on treatment
capacity and BMP type.

Scoring Equation (Max 12 points): (Ax 3) + (B x 3) + (C x 6)

Line Factor Points Points Calculated
Available Earned Score

Fractional percent of 1-yr, 1-hr event

A peak flowrate treated by the BMP(s) (0to1)x3 ! 3
Fractional percent of 85th percentile,

B 24-hr design event that is treated by the| (0 to 1.5) x 3 1.5 4.5
BMP(s)
BMP Multiplier:

* 0 points if BMP is not LID or
treatment control

¢ * 1/3 point for high capacity systems (0to1)x6 0 0

* 2/3 point for filters/biofilters

* 1 point for zero-discharge BMPs

. Example Project Score) 7.5
Tier 1 P )

17
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Hydrodynamic Separator
Example Calculations



Hydrodynamic Separator Example

Example Scenario
* Project location: Anaheim, CA
* One (1) hydrodynamic separator
« Drainage Area = 100 ac
* Priority Land Use Area =75 ac
» Land uses are 80% impervious
» Time of concentration assumed at 30

minutes
 BMP sized to accept 1-yr, 1-hr event
flowrate 8 '
« Total project cost = $105,000 [\’ 4 f - ———
*Imag for example purposes only.
Tier 1 19
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Q2 (Cost/Benefit): Hydrodynamic Separator Example

Cost/Benefit (up to 16 points): Based on information provided by the applicant, a cost/benefit
calculation will be conducted to compare the total project cost to the area of Priority Land Uses treated
by the proposed BMP(s). Required information to be provided by the applicatio includes the following:

%- v 537 B BT 57

BMP(s)
Type 1 Type 2, etc.
Type(s) of BMP(s) proposed: HDS -
Number of each BMP type: 1 -
Total drainage area(s) contributing to each BMP type: 100 ac -
Total
—
Drainage area(s) that is/are considered Priority Land Uses™: 75 ac - 75 ac
Project Cost Benefit
Total Project Cost: $105,000 —— =$105,000/75 ac
=$1,400/ac
Cost/Benefit ($/ac of priority land uses): $1,400/ac
— e
Project Score (to be completed by OCTA): TBD
*Refer to City General Plans for general land use distribution/coverage information. Refer to the Statewide Trash Provisions for a
complete definition of Priority Land Uses (e.g. high density residential, industrial, commercial, mixed urban, public transportation
stations).
Tier 1 20

grggiaapigaaaaiiauiaiaaaauauaauaaaaaaanaiuaauaaiiiiiiiiiiiiiiiiizg



Q3.A (1-yr, 1-hr Capacity): Hydrodynamic Separator Example

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)

Use the Rational Equation to calculate the peak flowrate of the 1-yr, 1-hr event.
Q =CiA
/ 80% impervious drainage area

Criteria / Value Unit NOAA Atlas 14 Point Precip Frequency Estimates

A PDS-based precipitation frequency with 90% confid intervals (in incheshour)’

C =(0.75 x imp) + 0.15 = (0.75 x 80%) + 0.15 0.75 e
1.56 1.99 258 3.06 17z 424 4.76 5.30 [ 6.06 6.64

- H H * 1 h ool isitasn (167241} (2 18312 @siary || @sesrn || panse @623 || por2e || @27se8) (452085 |
1= 1_yrl 1_hr IntenSIty 0'44 by In/ r \ 142 143 185 " 220 267 304 34 380 || 434 476

emnll peeis l a2 | gsiaae || (é22en 213338 || @339y 60453 || @2#1s2n || @oream | (24708

A 100 Py 0.900 1.16 1.49 177 215 245 275 || 3407 || 350 3.84

(0.752-1.08) (0965-1. Jk At Adfalali Al §1-317) (209-368) || (226420 || (2475000 || (261569 |

Q = (0.75) (0.44 in/hr) (100 ac) 33 cfs \\li:_: sl febls 0.435 e uidh L odte Loble | of

-na:'mszm 04570 0 364 0 524 23159 || potarn || oes2en | .:|§gg42; | nzezrs |

H ¥ . - X 1 | 05 . :

HDS design flowrate c > Lot s (0. . ) B o [t | oit | s
3 cfs -

citeans | mateadi | e e | o n e | o i | @ ame s | i | B R
o035 | ezmiows | 0mesm | omae || emorm | oswown | ostie | esmam | osiie | emsis
(from manufacturer) e T T L I O S R I W
|| (01550232 | 0 193-0285) || (0294-0388) 0.297-0.438) 0.345-0545) || (0383-0834) 19.416-0.726) || (0.445-0830) || (0.485-0 962} 0.509-1.41) |
= 5
Fractional percent of 1-yr, 1-hr event traveling to . 20 | o onren | s | o orm | o mise || oo | smiun | oiaw | odsase | ot | ostiers |
1 Point = [ 0.081 [ 0.104 0.136 0161 0.107 224 D252 || 0281 0.321 0.353
L worro0s3) || @os20.12m || @nis01sn | wra1-0189) || 01680297 || 015802780 | 02040318 || 02220364 || 02430933 | 0258049 |

BMP = 35/33 = 1.1 (max available points = 1)
*Example Location: Anaheim

Tier 1 21
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Q3.B (WQ Storm Hydrology): Hydrodynamic Separator Example

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Orange County Public Works, 2013 Technical Guidance Document

Criteria Value | Unit

i= storm depth* 0.90 in

*Example: Anaheim

Tier 1 P ——— . : N s 22
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Q3.B (WQ Storm Hydrology): Hydrodynamic Separator Example

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Use multiplier to calculate the design storm intensity equivalent to the design storm depth:

Time of Concentration of Priority Land Uses (Tc) (assumed for this example) 30 min
Tc Multiplier? 0.18 in/hr
Fraction of design storm entering the BMP 100%
Equivalent BMP design intensity=(0.18 in/hr)(1) 0.18 in/hr
Calculate the design flowrate equivalent to design volume:
Criteria Value Unit
C=(0.75 x 80%) + 0.15 0.75
A 100 ac
Q =(0.75)(0.18 in/hr)(100 ac) 13.5 cfs
HDS design flowrate 35 ofs
(trash treatment capacity of pre-cast HDS unit)
Fractional percent of 85th percentile, 24-hr design event that is treated by 1.5 Points

the BMP=35/13.5 = 2.6 (max points available = 1.5)

10range County Public Works. 2013. Technical Guidance Document (TGD) for the Preparation of Conceptual/Preliminary and/or Project
Water Quality Management Plans (WQMPs). https://ocerws.ocpublicworks.com/sites/ocpwocerws/files/2021-01/SantaAnaRegion-
Tier 1 TechnicalGuidance-December2013.pdf, Table VI.1) 23

grggiaapigaaaaiiauiaiaaaauauaauaaaaaaanaiuaauaaiiiiiiiiiiiiiiiiizg



Q3.C (BMP Type): Hydrodynamic Separator Example

BMP Multiplier:
* 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems

» 2/3 point for filters/biofilters
* 1 point for zero-discharge BMPs

HDS units are considered high-capacity systems.

BMP Multiplier (max available points = 1)| 0.33 Points

Tier 1 24
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Q3 (Pollutant Reduction Benefit): Hydrodynamic Separator Score

3) Pollutant Reduction Benefits (Up to 12 points): Project benefits will be based on treatment
capacity and BMP type.

Scoring Equation (Max 12 points): (Ax 3) + (B x 3) + (C x 6)

Line Factor Points Points Calculated
Available Earned Score
Fractional percent of 1-yr, 1-hr event peak
A flowrate treated by the BMP(s) (0to1)x3 ! 3
Fractional percent of 85th percentile, 24-hr
B design event that is treated by the BMP(s) (0t01.5)x3 1.5 4.5
BMP Multiplier:
* 0 points if BMP is not LID or treatment
control
¢ * 1/3 point for high capacity systems (0to1)x6 0.33 2
* 2/3 point for filters/biofilters
* 1 point for zero-discharge BMPs
Example Project Score: 9.5
Tier 1 25
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Bioretention without Underdrain
Example Calculations



Bioretention, No Underdrain Example

Example Scenario

Project location: Anaheim, CA
Drainage Area = 3 ac

Priority Land Use Area = 2.5 ac
Land uses are 75% impervious
Total project cost = $200,000

3 ’:' ._“_j Drainage Area

Storm Drains

Tier 1 27
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Bioretention, No Underdrain Example

Example Scenario:

 Total effective storage capacity (surface + media + gravel): 705 cf

« Infiltration rate = 3 in/hr; Factor of Safety* = 2 - Design infiltration rate = 1.5 in/hr
*OC TGD 2013, Appendix VII, Section VII.4.3 — Assuming “medium concern”

PARKING LOT

Plan View BIORETENTION AREA TRIBUTARY ARE
(Not to Scale) /® /CURB : ; : i
FOREBAY CURB CUT Ny

\ T 7/

—— |FLOW

FLOW

1’ pondin
FLOW——r . —— 22— | length: 10 ft pl g
J I:i ” 3’ media, v ©) OPTIONAL
i 25% voids | (=
| PARKING L . Fd PTIONAL
LOT 1.5 gravel, [of //_§E$I;§L
= 40% voids |
v v v v
PLANTS Width: 30 ft 1.5in/hr
Tier 1

28
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Q2 (Cost/Benefit): Bioretention, No Underdrain Example

Cost/Benefit (up to 16 points): Based on information provided by the applicant, a cost/benefit
calculation will be conducted to compare the total project cost to the area of Priority Land Uses treated
by the proposed BMP(s). Required information to be provided by the application includes the following:

BMP(s) LA
Type 1 Type 2, etc.
Type(s) of BMP(s) proposed: Bioretention -
Number of each BMP type: 1 -
Total drainage area(s) contributing to each BMP type: 3ac - e,
Total .
) f-/" %{

Drainage area(s) that is/are considered Priority Land Uses*: 2.5ac - 25ac e -

Project Cost Benefit
Total Project Cost: $200,000 —— =$200,000/2.5 ac

= $80,000/ac
Cost/Benefit ($/ac of priority land uses): $80,000/ac

— e
Project Score (to be completed by OCTA): TBD
*Refer to City General Plans for general land use distribution/coverage information. Refer to the Statewide Trash Provisions for a
complete definition of Priority Land Uses (e.g. high density residential, industrial, commercial, mixed urban, public transportation
stations).
Tier 1 29
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Q3.A (1-yr, 1-hr Capacity): Bioretention, No Underdrain Example

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)

Use the Rational Equation to estimate the 1-yr, 1-hr equivalent runoff volume for the volume-based BMP.

v

runoff-1

=CiA
75% impervious drainage area

NOAA Atlas 14 Point Precip Frequency Estimates

) PDS-based precipit frequency with 90% confid intervals (in inches/hour)’! ]
o . __ Average recurence interval (years) __ B _ _ . _ _
. . . L A 2 I_5 I 2 AL I w_ | 20 | . e
crlterla / Va I ue U n It | W :15?:7; u.s‘;?u} | bt ) nzsji?u; e s | & ;fs‘w e s‘:'lﬁ::; | asirmm s | ssiee )
i 112 143 185 220 257 304 341 3.80 434 475
. 0‘ el osoisy f o1y || osezos || goeess || eisasy | eirssy || esdsy || essay || oorsw || ozros |
= = 0.900 .16 49 1T 215 245 .75 3.07 3.50 384
C (0'75 X Imp) + 0'15 (0'75 X 75/0) + 0'15 0'71 1500l g 752.1.08 | -oexnn‘ S L A -"un || 209368 || 2264200 || 1247-5000 | 261-569) |
k / somnfl o S0 540 8 0 43 5 i idanny s o s
- 1 { B oilea H218) I _(Lee2s)) (1es2ep) || (i7eden J (180361 |
| = 1‘yr, 1-hr depth 0.44 < Yy hr for 1 hr somn | 0435 0558 o 113 133 148 185

@3640526) a_s:mg o

E 1.69
23153) || 100477 || (o203 || p19szay || un2sars |
e 0.314 404 (0 . 364 _0 - 524) 0.844 5 1.05 119
A 3 Ac | 0284-0.379) If 0.3

0.94! E 130
58109 || ©718125) || @r7a1es) | osswan | osssien

0.261 0,335 Iz G & 697 0.780 0.864 0978 107
i| 02150345 || @M0405 | (03660527) || 0420629 || @407 || @SM0507) || 9590-504) || ES115) || @S1M) || 0.76158) |

Vrunof-1 =1-yr, 1-hr runoff volume = 3402 o o P I ) [ [ R, N
(0.71)[(0.44 in)/12][(3 ac)(43,560)] ’

*Example Location: Anaheim

0.119 0153 0.197 0.234 0.283 0.321 0.360 0.400 0455 0.497
[(0.100.0.300) § 0335010 | oiesDaam | @A o) QEesnaon) || Mo1ney | @Bacosrh | R0 ] R0 N i)

sahe 1 0.081 0.104 0.136 0.161 0.197 0.224 0.252 | 0.281 | 0.321 0.353
| (0.071-0.083) | (0.092-0.120) || (0.1190.157) || (0.141-0.185) || (0.186-0237) || (0.185-0276) || (0.204-0312) || (0.222-0.354) || (0.243-0.433) | (0.258-D.432) |

Tier 1 30
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Q3.A (1-yr, 1-hr Capacity): Bioretention, No Underdrain Example

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)

Estimate the storage volume available within the bioretention cell:

Criteria Value Unit

Example bioretention effective design volume 705 cf

Fractional percent of 1-yr, 1-hr event that is treated by the BMP=

705 cf/3,402 cf = 0.21 (max points available = 1) 0.21 Points

V

runoff-1

Tier 1 31
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Q3.B (WQ Storm Hydrology): Bioretention, No Underdrain Ex.

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Use the Rational Method to calculate the runoff volume from the 85th percentile, 24-hr event
V. unoff-24 = CIA

ru

Orange County Public Works, 2013 Technical Guidance Document

Criteria Value Unit
C= (0.75 x 75%) + 0.15 0.71
i= storm depth” 0.9 in
A 3 ac

V. .1ofr.22 = Runoff volume of 85t percentile, 24-hr event =
(0.71)[(0.9 in/12)][(3 ac)(43560)]

*Example Location: Anaheim

6,959 cf

Tier 1 32
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Q3.B (WQ Storm Hydrology): Bioretention, No Underdrain Ex.

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

Next, estimate the anticipated volume infiltrated beneath bioretention in 24-hr period:
Vinsirt = Apiollin si/12)(24 hr)

Where,
A,;, = Bottom surface area of BMP (ft?)
i = Effective infiltration rate of in situ soils beneath BMP; FS applied (in/hr)

Iin situ

Length: 10 ft

PPPPPPP
LoT

Width: 30 ft

Criteria Value Unit
iin situ = infiltration rate / FS = (3 in/hr)/2 1.5 in/hr
Vinfir= (10 ft x 30 ft)(1.5 in/hr)(24hr) /12 900 of

Finally, estimate the storage volume available within the bioretention cell and in situ soils:
Criteria Value Unit
Example bioretention
effective design volume + in situ storage = 705 + 900 cf

1,605 cf

Fractional percent of 85th percentile, 24-hr design event that is treated by
the BMP= 1,605 cf/6,959 cf = 0.23 (max points available = 1.5)
. A &
Tier 1 ~V 33
runoff-24
L111111117111 117111177111 17 771117777 1117771117777117777111777 111777711 77771117777117777717777111777711177771177771177771171777117777117777717777771177771177771117777177771/7777/

0.23 Points




Q3.C (BMP Type): Bioretention, No Underdrain Example

BMP Multiplier:
* 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems
* 2/3 point for filters/biofilters
* 1 point for zero-discharge BMPs

Bioretention without underdrain is considered a zero-discharge BMP.

BMP Multiplier (max available points = 1)| 1 Point

Tier 1 34
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Q3 (Pollutant Reduction Benefit): Bioretention, No Underdrain Score

3) Pollutant Reduction Benefits (Up to 12 points): Project benefits will be based on treatment capacity

and BMP type.

Scoring Equation (Max 12 points): (Ax3) + (B x 3) + (C x 6)

Line Factor Po.lnts Points Earned Calculated
Available Score
Fractional percent of 1-yr, 1-hr event peak flowrate
A discharging from priority land uses to the BMP(s) (0to1)x3 0.21 0.63
Fractional percent of 85th percentile, 24-hr design
B event that is treated by the BMP(s) (0t01.5)x3 0.23 0.69
BMP Multiplier:
* 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems (0Otol1)x6 1 6
* 2/3 point for filters/biofilters
* 1 point for zero-discharge BMPs
Example Project Score: 7.3

Tier 1
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Mixed Flow- and Volume-Based BMP
Example Calculations



Mixed Flow/Volume-Based BMP Example

Example Scenario 3.
* Total land uses are 75% impervious

* 38 CPS units
e CPS design flowrates: 1.5 cfs

* 1 detention basin at DA outlet

@

“‘;..__ :::3:::"_’;': 2% 6
+ Basin design volume = 206,000 cf y o *} & \e
* Total project cost = $257,000 S
CPS Drainage Area
* Total Drainage Area: 85 ac oo
hd TOtal Priority LU: 80 aC ]:lDetentionBasin

=:3 Drainage Area
@ CatchBasins - noretrofit
@ CatchBasins - retrofitted
Storm Drains

Detention Basin Drainage Area ¥
* Total Drainage Area: 100 ac A ! Efw
* Total Priority LU: 80 ac Fois Prorty Land Uses

Tier 1 37
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Q2 (Cost/Benefit): Mixed Flow/Volume BMPs

2) Cost/Benefit (up to 16 points): Based on information provided by the applicant, a cost/benefit
calculation will be conducted to compare the total project cost to the area of Priority Land Uses treated
by the proposed BMP(s). Required information to be provided by the application includes the following:

BMP(s) Spatially determined
Type 1 Type 2, etc. (e.g. GIS, Google Earth).
Type(s) of BMP(s) proposed: CPS Detention Basin Not additive here
Number of each BMP type: 38 1
Tota! drainage area(s) contributing to each BMP 85 ac 100 ac “~ |
type: Total _ .
Drainage area(s) that is/are considered Priority Project Cost Benefit
Land Uses*: 80 ac 80 ac 80 ac - $257,000/80 ac
=53,213

Total Project Cost: $257.000 > /ac
Cost/Benefit ($/ac of priority land uses): $3.213/ac
Project Score (to be completed by OCTA):
*Refer to City General Plans for general land use distribution/coverage information. Refer to
the Statewide Trash Provisions for a complete definition of Priority Land Uses (e.g., high
density residential, industrial, commercial, mixed urban, public transportation stations).
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Q3.A (1-yr, 1-hr Capacity): Mixed Flow/Volume BMPs

A Fractional percent of 1-yr, 1-hr event peak flowrate treated by the BMP(s)
BMP 1: Connector Pipe Screen BMP 2: Detention Basin
Criteria Value | Unit Criteria Value Unit
C=(0.75 x 75%) + 0.15 0.71 C=(0.75 x 75%) + 0.15 0.71
| 0.44 |in/hr i 0.44 in/hr
A = Avg. contrib. DA per CPS = 85 ac/38 units 2.2 ac A = Contributing DA to Basin 100 ac
Avg. 1-yr, 1-hr peak flowrate (Q) 0.69 cfs Viunoft.1 =1-yr, 1-hr runoff volume 113,400 cf
CPS design flowrates 1.5 cfs Example basin design volume 206,000 cf
Fractional percent of 1-yr, 1-hr event Fractional percent of 1-yr, 1-hr event
traveling to BMPs = 1 Point captured by BMP = 1 Point
1.5/0.69 = 2.17 206,000 /113,400 = 1.8

Q3.A Weighted Points:
(BMP1 Points)(BMP1 DA)+(BMP2 Points)(BMP2 DA) (1)(85 ac)+(1)(100 ac) _ 1

_ BMP1 DA+BMP2 DA 185 ac
Tier 1 39
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Q3.B (WQ Storm Hydrology): Mixed Flow/Volume BMPs

B Fractional percent of 85th percentile, 24-hr design event that is treated by the BMP(s)

BMP 1: Connector Pipe Screen BMP 2: Detention Basin
Criteria Value Unit Criteria Value Unit
Design flowrate equivalent to design volume| 0.30 cfs Runoff volume of 85th percentile, 24-hr event | 232,774 cf
CPS design flowrate 1.50 cfs Detention basin effective design volume | 230,000 cf
Fractional percent of 85th percentile, 24-hr Fractional percent of 85th percentile, 24-hr
design event that is treated by the BMP = 1.5 Points design event that is treated by the BMP = 0.99 Points
1.5/0.3=5 230,000/232,774 = 0.99

Q3.B Weighted Points:

(BMP1 Points)(BMP1 DA)+(BMP2 Points)(BMP2 DA) _ (1.5)(85 ac)+(0.99)(100ac) _ 4 55
BMP1 DA+BMP2 DA B 185 ac -t

Tier 1 40
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Q3.C (BMP Type): Mixed Flow/Volume BMPs

BMP 1: Connector Pipe Screen BMP 2: Detention Basin
BMP Multiplier: BMP Multiplier:
* 0 points if BMP is not LID or treatment control * 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems C * 1/3 point for high capacity systems
. . L * 2/3 point for filters/biofilters
* 2/3 point for filters/biofilters ) i
* 1 point for zero-discharge BMPs e

CPS are not considered to be LID or treatment control BMPs,

per the Orange County Technical Guidance Documents (2013,
2017). BMP Multiplier 1 Point

BMP Multiplier] 0 Points

Detention Basin is considered a zero-discharge BMP.

Q3.C Weighted Points:
(BMP1 Points)(BMP1 DA)+(BMP2 Points)(BMP2 DA) (0)(85 ac)+(1)(100 ac) _ 0.54

BMP1 DA+BMP2 DA 185 ac

Tier 1 41
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Q3 (Pollutant Reduction Benefit): Mixed Flow/Volume BMPs

3) Pollutant Reduction Benefits (Up to 12 points): Project benefits will be based on treatment capacity

and BMP type.

Scoring Equation (Max 12 points): (Ax3) + (B x 3) + (C x 6)

Line Factor Po.lnts Points Earned Calculated
Available Score
Fractional percent of 1-yr, 1-hr event peak flowrate
A discharging from priority land uses to the BMP(s) (0to1)x3 ! 3
Fractional percent of 85th percentile, 24-hr design
B event that is treated by the BMP(s) (0t01.5)x3 1.22 3.66
BMP Multiplier:
* 0 points if BMP is not LID or treatment control
C * 1/3 point for high capacity systems (0Otol1)x6 0.54 3.24
* 2/3 point for filters/biofilters
* 1 point for zero-discharge BMPs
Example Project Score: 9.9

Tier 1
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