Hands-on Exercise
Pollutants of Concern

Address these pollutants using BMPs

Receiving
Water
Pollutant
Stressors

Project
& Legacy
Pollutants

Address these pollutants using BMPS with a
High or Medium effectiveness 1




Hands-on Exercise
WQMP Contents

< Section | — Project Description

% Section Il — Site Characterization

< Section lll — Pollutants of Concern

% Section IV — Hydrologic Conditions of Concern

< Section V — BMPs

< Section VI — Operation and Maintenance for TBMP
< Section VIl — Funding

< Tables

“» Appendices



Hands-on Exercise
Section IV - What is HCOC?

% Hydraulic Condition of Concern

© A change to the hydraulic pattern of a project site that can
permanently impact downstream channels and habitat integrity

“ Is the Project required to retain urban runoff onsite?
® Yes — Do NOT need to complete this section
€ No — Complete selection and provide supporting calculations

Whitewater River Region WQMP
Project Title
IV. Hydrologic Conditions of Concern
Local Jurisdiction Requires On-Site Retention of Urban Runoff:
Yes [] The project will be reguired to retain urban runoff cnsite in conformance with local

ordinance {See Table 6, Permittees Requiring Onsite Retention of Stormwater, of the
Whitewater River Region WQMP). This sedion does not need to be completed.

No I{Thi.':". section must be completed.




Hands-on Exercise
Section IV - HCOC Conditions

“» The Project-Specific WQMP must address HCOCs unless it
meets one of the following:

» Condition A
» Condition B

» Condition C
L Requires supporting calculations and reports in Appendix C

This Project meets the following condition:

Condition A: Famoff from the Project 15 discharged directlv to a publiclv-cwned. operated
and mamfamed MM54: the discharge 15 m full comphance with Pemmittes requirements for
comnections and discharges to the MS4 (nclnding both guality and guantity requirsments):
the discharge would not sigmficantly impact stream habitat in proximate Fecerving Waters;
and the discharge 13 authorized by the Permittes.

Condition B: The project disturbs less than 1 acre and 15 not part of a larger commeon plan
of development that exceeds 1 acre of disturbance. The disturbed area calculation mmst
mclude all disturbances associated with larger plans of development.

Condition C: The project’s muneff flow rate, volune, velocity and duration for the post-
development condinion do not exceed the pre-development condinon for the 2-year, 24-hour
and 10-year 24-hour ramfall events. This condition can be aclhieved by nunmmzing
IMpPervious area on & site and imcorporating other site-desigm concepts that mimic pre-
development conditions. This condition must be substantiated by hydrolegic medeling
methods acceptable to the Permuties.

None

Refer to Section 3.4 of the Whitewater Fiver Region WQMP for additional requirements. 4



Hands-on Exercise
WQMP Contents

< Section | — Project Description

% Section Il — Site Characterization

< Section lll — Pollutants of Concern

% Section IV — Hydrologic Conditions of Concern

< Section V — BMPs

< Section VI — Operation and Maintenance for TBMP
< Section VIl — Funding

< Tables

“» Appendices



Hands-on Exercise
Section V - Best Management Practices

< Site Design and Treatment Control BMPs
® Is the Project required to retain urban runoff onsite?
» Yes — Do NOT need to complete this section

» No — Complete selection and provide supporting
calculations

V.1l SITE DESIGN AND TREATMENT CONTROL BEMPS
Local Jurisdiction Requires On-Site Retention of Urban Runoff;
Yes [ The project will be required to retain urban runoff ensite in conformance with local

ordinance (S=e Table 6, Permittees Requiring Onsite Retention of Stormwater, of the
Whitewater River Region WQMP). This section does not need to be completad.

Mo M This section must be completed,




Hands-on Exercise
Section V - BMP

% Section V.1.A
® Site Design BMPs

<+ Section V.1.B
© Treatment Control BMPs

<+ Section V.2
® Source Control BMPs Urban
Runoff

Controls
Source

Control
BMPs

Treatment
Control

BMPs



Hands-on Exercise
Section V.1.A - Site Design BMPs

< Priority Projects must implement the following to
the Maximum Extent Practicable:

@ Site design that minimizes volume of runoff

@ Site design that promotes infiltration of
precipitation and runoff

@ Site design that provides retention and storage
for reuse

® Site design that utilizes vegetation or
engineered soils for evapotranspiration and
bioretention.

Vieasurable Goal




Hands-on Exercise
Section V.1.A — Meeting Measurable Goal

< Cities which have on-site retention ordinances that
are equivalent to volumetric or flow based water
guality requirements:

® Are considered to z
have met this :
“Measurable Goal”

© Verify your local
ordinances with
your NPDES
Coordinator




Hands-on Exercise
Section V.1.A - Site Design BMP - Example




Example

BMP

Section V.1.A - Site Design

Hands-on Exercise

11



ands-on Exercise
ection V.1.A - Site Design BMP - Example

12



Hands-on Exercise
Section V.1.A — Site Design BMP Summary

“» Strategy

@ To the extent
feasible, do what
you can where you
can

© Integrate BMPs
throughout the site.
Every surface
presents an
opportunity!
 Landscaping
 Hardscaping

© Use drainage as an
organizing element

13



Hands-on Exercise
Section V.1.A-Measurable Goal Summaryg

< Site Design BMPs implementation must be detailed
2 Strive for Measurable Goal criteria

@ If not achieving | Table 3. Site Design BWPs Measurable Goal Summary
Site Design raina ite Deslan BN
Measurable Goal — i S | I“s;m: “mrmi-'p-;‘iﬂ
e - - L 1D or Mo, (riarest 0.0 ag e
Document should | N 7"

describe the

reasons why! :
How are these

calculated?

Let’s look at
Appendix F, Page 40

lotel of Sile !, agion BME BB Tr|I:|_r|s| H:n naure st 0,3 -1 e
_[i I-'r l-'L| "'I‘n ArEs |||:.:|r-r'-" i} 1 a,|_||-|L




Hands-on Exercise :
Section V.1.A - Measurable Goal Design Sizing

“* Appendix F should
contain:
© Calculation worksheets

® All design sizing PIOect i ila Butes Fon
calculations

“* Worksheet 2, Design Flow
Calculation for the
proposed swale




Hands-on Exercise

Section V.1.A - Measurable Goal Design Sizing

< Exhibit C of the Guidance
Document (located after last green

separator page)
® Stormwater Quality Best

Management Practice - Design

Handbook

©® Flow Based BMPs - Page C-7
» Describes the Uniform

Intensity Approach

Riverside County - Whitewater River Region Water Quality Management Plan Exhibit C

Flow Based BMPs

General

rate, which will re
s handbook bases the \ on a uniform all
nches per hour, as mmended by the mia BMP Handbook.
lso dependent on the type of soil and percentage of impervious area in

Uniform Intensity Approach

The Uniform Intensity Approach is where the Design Rainfall Intensity, | is specified as:
nr

That Intensity is then plugged into the Rational Equation to find the BMP design flow
rate (Q).

Qawme = CIA

o the BMP _
nt, based upon a Rainfall Intensity = 0.2 ",
Design Rainfall intensity, 0.2 /g

A step-by-step procedure for calculating the design flow rate i
2. Table 4 shows runoff coefficient values pertaining to the soils and percent
impervicusness.



Hands-on Exercise
Section V.1.A -Site Design Qgyp

< Uniform Intensity Approach

Page 39A or C-8
© Use Rational Equation to find Q:

Riverside County - Whitewater River Region Water Quality Management Plan _ Exhibit C

. Bunoff Coeffig

» A —Tributary Areato BMP e SRR e
. 5 F o010 | 018 |
» I =.2in/hr — o
__
> C — Runoff Coefficient, based R — i

0.35
0.40
0.44
0.48 0.52

on Rainfall intensity of 0.2
in/hr

0.1

E
5

55 00000
60

65 (Condominiums

75 (Mohilehomes

ﬁ'

45
0 (1/4-Acre)
0

‘ -
‘ LIRS

056 |
[ oes |
oe |
| T

B LA oo b s

5= I om

D0 (Lommercial) J| Uos B~ Uos | 2 Uo3 ] 0 Ubd ]

os = JI 05~ |

o0 J~To0 |
“Carnplete DE®T s sTandesds can oe ound in the Riverside County Flood Control Hy 1L

0
oy




Hands-on Exercise
Section V.1.A — Flow Based Qg \p

’:’ W O r k S h e et 2 Riverside County - Whitewater River Region Water Quality Management Plan
@ A - 0.8 AC (area trl b Utary to th e Demgn Procedure Form for Design Flow
swale only)

® Impervious area = 85%

©® C=0.77 for 85% impervious
© Area of A soil =0.8/0.8ac =1
@ 1=.2in/hr

% Qgyp = CIA

% Qgyp = (0.77) (0.2 in/hr) (0.8 Ac)
= 0.12 Ft3/s

Jx(T) + (4)x{8) + (5)x(S) + (6)x(10) =




Hands-on Exercise
Section V.1.A-Measurable Goal Summaryg

< Swales are utilizing site design techniques to handle
Qgvp from 35% of site

+* Does this eliminate treatment control use?
© NO!

» Infiltration Basin is the project Treatment BMP

Site Deslgn GMP

~ Vegetaled Swale
___Infilvation Basin

19



Hands-on Exercise
Section V — BMPs

% Section V.1.A
® Site Design BMPs

<+ Section V.1.B
© Treatment Control BMPs

<+ Section V.2
® Source Control BMPs Urban
Runoff

Controls
Source

Control
BMPs

Treatment
Control

BMPs

20



Hands-on Exercise
Section V.1.B — Treatment Control BMPs

“* Engineered systems designed and constructed to treat
the adverse impacts of urban runoff
*» BMPs that remove pollutants by...

< Filtration
& Media absorntion




Hands-on Exercise
Treatment Control BMPs - Example




Hands-on Exercise
Treatment Control BMPs - Example




Hands-on Exercise
Treatment Control BMPs - Example




Hands-on Exercise
Section V.1.B — Treatment Control BMPs

“ Select treatment controls based on Project Pollutants

“* When Project Pollutants include Pollutant Stressors in
Impaired Receiving Waters, Treatment Control BMPs of
Medium or High effectiveness must be used.

< WQMP Guidance Document Table 5, Page 18 identifies
Treatment Control BMP Selection Matrix

Pesticides
(non-soil bound)

25




Hands-on Exercise
Section V.1.B — Treatment Control BMPs

Address these pollutants using BMPs

Receiving
Project Water

Pollutants Pollutant
Stressors

Address these pollutants using BMPS with a
High or Medium effectiveness




Hands-on Exercise
Section V.1.B — Treatment Control BMPs

- e,
Wet Ponds Water Hydrodynamic Manufacturad
Detention | Infiltration | or Filtration Qualty | Separator or Proprietary
Pollutant of Concemn | Biofillers | Basins ' | BMPs Wetlands ®1 | Sysltems &) | Inlets Systems 7 Devices ¥
SedimentTurbidity HIM W HiM HIM H/M L HM LJ
(L for Turbidity)
Mutrients L M H H/M LM L L LJ
|_ Organic Compounds | U u u H/M L L L
Trash & Debns L M U 4 U H/M I HIM L
Oxygen Demanding | L M HIM HIM H/M L L L
Substances
— —
Bacteria & Viruses U U (, HiM ) U HM L L N
Oil & Grease HIM M U U Hy — = it : L
Pesticides U U U U Ul Project is proposing [
(non-soi bound) an Infiltration Basin
Metals HIM M H H H" T T |

“» Sizing of the TBMP will be checked later in Appendix F!




Hands-on Exercise
Side Bar — Treatment Control BMPs

*» Treatment trains — Find a Medium or Highly effective TC BMP

for Pathogens and that also treats for Oils and Grease

Pollutant of Concern

Biofilters ©

Detention
Basins 3

Infiltration
BMPs )

Wet Ponds
or
Wetlands !

Filtration
Systems 1)

Water

Cuality
Inlets

Hydrodynamic
Separator
Systems 7

Manufaciurad
or Proprietary
Devices 8

SedimentTurbidity HIM M HIM HIM H/M L H/M L
(L for Turbidity)

Mutrients L M HM HIM LM L L L

Organic Compounds | U L |J L HIM L L |J

Trash & Debns L M | U H/M M H/M L

Oxygen Demanding | L M /M H/M H/M L L L

Substances

Hacteria & Viruses U U HiM HM L L

Oil & Grease HIM M | HM M L/M

Pesticides U L U L L L

{non-soil bound)

Metals HIM M H H H L L L

Filtration BMP will meet the treatment goals

Biofilter BMP + Infiltration BMP will meet the treatment goals




Hands-on Exercise
Section V.1.B — Treatment Control BMPs

< Strategy

© Stick with the BMPs recommended in Table 3 for various
pollutants

© If you deviate, document your reasons in the project file...you
may be called on later to explain the change

® Pay particular attention to the “Notes” at the bottom of the
table

© BMP Treatment Trains (two or more BMPs in series) can
provide for a wide range of pollutant removal

<+ Latest Information on BMPs
® Caltrans Treatment BMP Technology Report
© April 2008
» Report CTSW-RT-08-167.02.02




Hands-on Exercise
Section V - BMP

% Section V.1.A
® Site Design BMPs

<+ Section V.1.B
© Treatment Control BMPs

<+ Section V.2
® Source Control BMPs Urban
Runoff

Controls
Source

Control
BMPs

Treatment
Control

BMPs

30



Hands-on Exercise
Section V.2 - Source Control BMPs

< Strategy

® Reduce potential for rainfall, runoff, and pollutants to contact
each other

® Integrate pollution prevention behaviors into daily routines
» Educate kids, tenants, owners, employees
» Mandate thorough activity restrictions and prohibitions

“* Must provide detailed description of Source Control
Implementation

6

2ae
oz



Hands-on Exercise
Section V.2 - Source Control BMP- Example




Hands-on Exercise
Section V.2 — Project Source Control BMPs

“* Project implements the following Source Control BMPs:
€ Non-Structural
» Education/Training
» Activity Restrictions
» lIrrigation System and Landscape Maintenance
» Common Area Litter control
» Parking lot sweeping
® Structural:
» Trash storage areas
» Protecting slopes and channels
» Landscape irrigation system and design

33



Section V - BMP

o
%'

*

Section V.2 .A
© BgeilasignTBddBaent Control A
» Must be approved for us

2 SectionMustpave BMP function?

*

& TreadMeReSHEn NG Gpdrce Col

/
(X4

/7
*

: §8€HBH V5
% BegieradymasasMpgatment

» May be used for treatme
same Master Plan of dra

" Source

Control
BMPs

Site
Design
BMPs

Urban
RUunoft
Controls

Cy
required

bets in the

Treatment
Control

BMPs

34



WQMP Contents

*» Section | — Project Description

*» Section Il — Site Characterization

«» Section Il — Pollutants of Concern

% Section IV — Hydrologic Conditions of Concern




Hands-on Exercise
Section VI — Operation & Maintenance

“* Maintenance mechanisms for BMPs requiring
long-term maintenance

® Includes structural and non-structural BMPs
& Start-up dates
® Frequency
< Should identify:
© All BMPs requiring maintenance
€ Maintenance activities and handling/placement of wastes
© BMP start up dates
© Schedule of frequency of O&M activities
© Responsible party
® Inspection requirements
© Record keeping requirements

36



Hands-on Exercise
Section VI -Swale O & M

2 Let's look at the Swale O&M:

® Vegetated Swales

» Twice per month:
[ landscape maintenance
O Inspection

» Owner is responsible party .

> Inspection/maintenanceto
occur after astormevent 7 - .

“» What is missing?
& Start-up date
® Placement of wastes

S



Hands-on Exercise
Section VI — Swale O & M Source | |

+» California Stormwater Vegetated Swale
Quality BMP Handbook ctbishment sl divrion s st sl covesraded o sesied

Maintenance
The useful life of a vegetate

“» Great Source for O&M basic Sy i
requirements e g el

om th -cha.u.u and
disposed in a local compost 4

& TC-30 Vegetated Swale e
» Mowing frequency A

approved discharge location. Residual
th local or State requirements, Iai ance of grassed swales mostly
ce of the grass or wetland plant cover, Typical maintenance activities are

Grass height

. debris acenmulation preferabl
I n S p e Ct I O n maintenance and I:-efm-_! major f; n!ncnﬂ't-:
additional inspection after periods of heavy
for debris and litter, and areas of sedime
Grass height ing fi t : i on pollutant remo
Tr aS h r e I I l O V a.l Consequently i 255 E for safety or aesthetics or
to suppr v .

Trash tends to accumulate in sw b ighways, The need for litter

S e d | ment remov a' remoral s detemned songh perdi mspect : be removed

Sediment accumulating near culverts and in channels should be removed when it builds

Standing water S

ularly inspect swales for poals
mosquits breeding in standing wate:

V V V V V

Califarnis rmveater BMP Handbook
t and Redeveloprment




Hands-on Exercise
Section VI -Swale O & M

s Let's look at the Basin O&M:

© Not covered under O&M in our
plancheck document

“» What is missing?
® Landscape Maintenance
» Schedule and frequency
® Inspection
» Schedule and frequency
& Start-up date
© Placement of wastes
©® Responsible party
€ What to do if water is still in

basin after 48 hours
Page 27

£le)



Hands-on Exercise
Section VI - Basin O & M - Source

< California Stormwater Infiltration Basin o1t
Quality BMP Handbook

®  Inspections and maintenance to e

® TC-11 Infiltration Basin
. . . Observe drain time for the design storm after completion or modification of the facili
» Vegetation trimming
potential problems such as erosion of the basin side slopes and im
and debris, and sediment accumulation.

confirm that the desired drain time has been obtained.
I n S p e C t I O n Femove accumulated trash and debris in the basin at the start and end of the wet season.

Inspect for standing water at the end of the wet season.

Trash removal T e e rvsom o prevat sl of
Sediment removal

Erosion

Standing water w

Infiltration basins are rel
when constructing them,

Vector issues fe e
site, For instan il f fi i i tructed in
southern Cals ia, f ti 4 . Much of the

iment and regrade when the acenmulated sediment volume

f erosion is oceurring within the basi vith an erosion

control muleh or mat u

performed when there

V V V V V V

a high failure rate. Thu:
gy after a relatively short period of

wi.cabrmiphans




WQMP Contents

*» Section | — Project Description

*» Section Il — Site Characterization

«» Section Il — Pollutants of Concern

% Section IV — Hydrologic Conditions of Concern




HANDS-ON EXERCISE
Section VIl - Funding

< Funding should list the name and contact info for the
responsible person/party for all BMP maintenance

42



Today’'s Agenda

»* Welcome and Training Process ! .

* Whitewater River Region

©® NPDES Program Overview
* Project-Specific WQMPs
® Project Categories

* Water Quality Management Plans - Hands-On Exercise
® Sections | - VIl
© Appendices A - E

» Water Quality Management Plans - Hands-On Exercise
© Appendix F-H

* WQMP Implementation

* Resources

* Roundtable Discussion

L)

<+ Session Breaks
“* Lunch - Provided

L (4

.0



Hands-on Exercise
Appendix A — Conditions of Approval

< Should list the Planning Commission Resolution
ID/Number and date

< Should highlight Water Quality applicable condition to
verify compliance

44



Hands-on Exercise
Appendix B — Maps and Site Plan

“* Appendix B shall contain the following:
© Vicinity Map
® Receiving Waters Map
© WQMP Site plan

FINAL WATER QUALITY MANAGEMENT PLAN

ABC BUSINESS FPARK
CITY OF COACHELLA, CALIFORNIA

in
2.2AC

L
Aribikam Qires = 25 M
H = 0%

Tuperrions A

T T e [
ABC BUSINESS PARK
ABC ENGNEERANG| = \owe sTe PLAN 45



Hands-on Exercise
Appendix C — HCOC Support

“* Appendix C should detail the project’s selection of
Condition A, B or C in Section IV

® This project has selected Condition A and should describe the
following:

» Runoff is discharged directly to a Publicly-owned MS4

» Discharge is in full compliance with Permittee requirements
for connections and discharges to the MS4

O Includes both quality and quantity

» Discharge would not significantly impact stream habitat in
proximate receiving waters

» Discharge is authorized by the Permittee

46



Hands-on Exercise
Appendix D — Educational Materials

“* Project related Educational Material shall be included in
this Appendix

® Refer developers to the County Flood Control Public Education
Staff for standard materials

47



Hands-on Exercise
Appendix E — Solls Report

Soils Report Data is Required for all Infiltration type BMPs
and shall include:

“» Geotechnical Investigation Report
® Identify soil types
@ Infiltration capacity of local soils
© Depth to groundwater
< Soil Boring Logs
© Shall be provided to identify the soil profile of the project site

€ Location of borings shall be relevant to the proposed location
of the treatment control BMP

48



Appendix F
BMP Calculations

Whitewater River Region
Water Quality Management Plans
For Urban Runoff




Today’'s Agenda

L)

%

L)

%

L)

%

L)

*%

o
*%

*

L)

*

L)

*

T T

Welcome and Training Process

Whitewater River Region

©® NPDES Program Overview
Project-Specific WQMPs

® Project Categories

Water Quality Management Plans - Hands-On Exercise
® Sections | - VIl
© Appendices A - E

Water Quality Management Plans - Hands-On Exercise
© Appendix F-H

WQMP Implementation

Resources

Roundtable Discussion

<+ Session Breaks
“* Lunch - Provided

50



Hands-on Exercise
Appendix F - Calculation Worksheets

“* Worksheet 1

© Volume Calculation
“* Worksheet 2

® Design Flow Calculation
“* Worksheet 4

© Design procedure form for
Infiltration Basin

Riverside County

Whitewater River Eegion

Stormwater Quality Best Management Practice

Design Handbook

<+» Worksheets and instructions
are located in Exhibit C:

© Stormwater Quality BMP Design .=m i3 _ﬂ‘][_A_

H an d b O O k Riverside County Flood Control and Water Conservation District

1995 Market Street

Riverside CA 92301
April 2000




Hands-on Exercise
Worksheet 1 — Design Volume (Vgyp)

Riverside County - Whitewater River Region Water Quality Management Plan

% Page C-4, Volume based BMPs:
© Determine BMP Tributary Area (Atrib)

The largest concentrations o -Hutants are found in runoff from small volume storms and from
t lume based BMPs should b to capture and
[n::]uent runoff

® Determine the impervious ratio (i) S R s

hours, as recommended by the

. drawdown time refers to the minimum amount of time the de: olume must be retained
@ Cal C u I ate th e CO I I l p 0 S I te I 2 u n Off In order to meet F".wQCEl requirem me-based Treatment Confrol BMPs in the
i 3 ] ide all |JE' deswgned to infilirate or treat the volume

= - e G te :! eloped using the CASQA
‘ O eff I C I e n t (‘ ) Methodology referenced in Section F.1.b.4.a i of the F'nrnnl

BMP Design Volume Calculations

> C — O " 8 5 8*i 3- O " 7 8*i 2 + O " 7 74*i + O » 04 .Fc:-l\owing isas by-step procedure for xrmining design volume for BMPs using

eet 1
Determine the BMP Tributary Area (Atnp) that drains to the p BEMP. This

© Determine the Unit Storage Volume (Vu) e e

site runoff, whether orn
Measure this area in :

> Vu — O 4 X C 2. Determine the impervious area ratio (i) within the tributary area defined
. : ; -

i=Amp! A, Where

Amp = the impervious area within Ay, suredin acres.
1 3. Calculate the campc Runoff Coefficient (C) for the BMP Tributary ©
alCulate required capture volume o Figure 1 below or th following equation based on the WEFIASCE Metfoc:
S| 774i + 0.04, where
B M P (VB M P) i = the impervious area ratio defined above.
Determine the Unit Storage Volume (V) using the following equation derived from
the Palm Spring ermal Airpol ge data in A I ) of the CASQA BMP
Handhbook:
B M P — u trl b ", where

W, = the unit storag ( ! and C is the compos
calculated in the previc

52



Hands-on Exercise

Worksheet 1 — Design Volume (Vgyp)

» Worksheet 1-Basin Volume:

< Area=2.3 Ac
< Area Impervious = 1.61 Ac
“ 1=1.61/2.3=0.70

<+ Runoff coefficient:
® C=0.858i3- 0.78i2+ 0.774i +0.04
& C=0.49

< Unit Storage Volume:

® V,=0.40xC
@ V,=0.40x 0.66 = 0.196

<+ Determine VBMP:

@ Vawp = Vy X Ar€ayipyiary
& Vgyp = {(0.196 x 2.3)/12} x 43,560
& Vgyp = 1,636 Ft3

%

L)

Design Procedure for BMP Design Volume

Designer:
Company: Af ! A
Dats:

Project _ﬁn&MLJgg: P )

Location:

TSm-Hn

acres (1)
2. Determine the impervious area ratlo ()
&, Determing impervious area within {Aus)
b. Calculate i=(2) /(1)

3. Determine Runoff Coefficient ( (s3]
C = 0.858:7 — 0.78F + 0,774+ + 0.04
= 0.8583” - 0.78(3F + 0.7 Tdo(3) + 0.04 |

4. Determine Unit Starage Velume (W)
Vi=0.40:C
Vu=0.40-(4)

5. Determine Design Storage Volume
8. Vewp = (8) % (1)

—_Bec abeched basin Uglume
— Greniahan Leorksh '




Hands-on Exercise

Project Calculation Worksheets

+* Worksheet 1
€ Volume Calculation

“* Worksheet 2
® Design Flow Calculation

+* Worksheet 4

© Design procedure form for
Infiltration Basin

<+» Worksheets and instructions
are located in Exhibit C:

© Stormwater Quality BMP Design
Handbook

Riverside County

Whitewater River Eegion

Stormwater Quality Best Management Practice

Design Handbook

| TS |

Riverside County Flood Contrel and Water Conservation District

1995 Market Street
Riverside CA 92301
April 2000




Hands-on Exercise
Worksheet 2 - Design Flow (Qgyp)

Riverside County - Whitewater River Region Water Quality Management Plan Exhibit C

“ Page C-7, Flow based
B M PS Flow Based BMPs

General

re sized to treat flows up to the ign flow rate, which_ will remove

€ Uniform Intensity Approach: A UEE i i s o o e 513 o S
| = 0.2 in/hr " -

® Use Rational Equation to

f I n d Q - The Uniform Intensity Approach is where the Design Rainfall Intensity, | is specified as:

1=0.2 "

> Q — C | A That Intensity is then plugged into the Rational Equation to find the BMP design flow
B M P — rate (Q).

» A —Tributary Areato

Where A = Tributary Area to the BMP )
B M P C = Runoff Coefficient, based upon a Rainfall Intensity = 0.2 "/,
| =

Design Rainfall intensity, 0.2 /g
. = A -by-s ocedure for calculating the design flow rate is prese Waorkshee
> C — R u n O ff CO effl C I e n t - E.Ste'lpa_hl{:- Q;eghgr.:..;"ruﬁ[}ﬁrz[:f;'lzr:::Ir:il:.l:: ::rlt?arlln:;qu t[}attie; ype of soils and percent
imperviousness.
based on Rainfall
intensity of 0.2 in/hr

» | — Design Rainfall
Intensity, 0.2 in/hr

Uniform Intensity Approach




Hands-on Exercise
Worksheet 2- Runoff Coefficients

“* Runoff coefficients using Table 4, Page 39A:

Riverside County - Whitewater Biver Region Water Quality Managerment Plan _ Exhibit C

0 {1/2-Acre

5
o
25
35 00

&

&0 (1/4-Acre)

mi
=

80 (Apartments
0 (Commercial

“Camplete Disticl's standards can be found in tha Riversida County Flood Contral Fydnal gy Manual 56
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s
=
Q
=
)
=
=]

3
B
@




Hands-on Exercise

Worksheet 2 - Design Flow (Qgyp)

Worksheet 2 - Basin:
 Area=2.3Ac
“ Impervious % = 70%
< Soil Type is A for entire
site
® Soil Type fraction is 1

© Soil A runoff coefficient =
0.65

% Q=CIA
& (0.65)(0.2)(2.3)=0.30 Ft3/s

Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer;
Company:
Date:
Project;
Location:

1. Determing Impervious Percentage

a. Determine total tributary area acres (1)

2

b. Determine Impendous %

2. Determine Runoff Coefficient Values
Use Table 4 and impendous % found in step 1
a. A Soil Runoff Coefficient
b. B Soil Runoff Coefficient
c. C Soil Runoff Coefficient
d

. 1 Scil Runcff Coefficiznt

3. Datermine the Area decimal fraction of each soll type|
in tributary area

a. Area of A Soil 1 (1) =
b. Area of B Seil ¢ (1) =
c AeaofC8oll [ (1) =

g aofDSoll / (1) =




Hands-on Exercise

Project Calculation Worksheets

+* Worksheet 1
€ Volume Calculation

“* Worksheet 2
® Design Flow Calculation

+* Worksheet 4

© Design procedure form for
Infiltration Basin

<+» Worksheets and instructions
are located in Exhibit C:

© Stormwater Quality BMP Design
Handbook

Riverside County

Whitewater River Eegion

Stormwater Quality Best Management Practice

Design Handbook

| TS |

Riverside County Flood Contrel and Water Conservation District

1995 Market Street
Riverside CA 92301
April 2000




Hands-on Exercise

Worksheet 4 — Design Infiltration Basin

L)

%

L)

*

\/
0‘0

L ) 4

L)

S
%

*

Area tributary = 2.3 Ac
VBMP = 1,636 Ft3

Determine D,;:
& D,, = (t)(1)/12(S)
» t =48 hour drawdown
» | = site infiltration rate
» S = Safety Factor
& Dy, = (48)(2.8)/12(3) = 3.73
Determine Basin Area:
® Ay =Vayup /Dy
& A, =1,636/3.73 =439 SF
Proposed basin is 2’ Deep so...
& A, =1,636/2=818 SF required

1. Determine Design Storage Volume
[Use Warksheet 1)
a. Total Tributary Area (maximum 50) |
b. Design Storage Volume, Vaup |
|

\ aMP ?
i T
| 2. Maximum Allowable Depth (D) !
. infh |

_H®  hrs

a. Site infiltration rate (1)
b. Minimum drawdown time (48 hrs) !
c. Safety factor {s) i
d. D= [(t) x (1)128]

3, Basin Surfaca Area
A = Vaye (D i
D L3 £37% =

4. ‘egetation (check type used or Native Grasses
describe “other”) & Imigated Turf Grass
Othar

Motas:

See lorwlel.a I e hevs Dasiin
Calgel ahen o rnext 254_- for

)




Hands-on Exercise

Worksheet 4 — Design Infiltration Basin

Preparer indicates.....

“ Area of basin is:
® 3,445 SF
< At 2’ Depth area required:
® A, =818 SF
% Provided Volume is:
® V =3,445 SF x 2' = 6,890 Ft3
® Volume is > Vg, 0of 1,636 Ft3
Drawdown Time:
< Design Basin Dy, provided =2’

<+ Does Design D,, exceed
calculated D,,? No, < 3.7 Dy,

«» Drains in less than maximum 48
hours

- Time = [(DM)(12)(3)] / infiltration rate = (2°)(

Folume Caleulaiion for Proposed Infiliration Basin:

Area at Elev 93: 2,501 SF

Area at Elev 95; 4,389 5F

Area Average: 6,800 SF / 2= 13,445 8F Average

Basin Depth =27

Proposed Basin Area: 3,445 8F x 2” Depth = 6,890 Ft® of Volume in Basin /
Basin Volume of 6,890 Ft’ > than required 1,636 FT7 of Vinp v

Therefore Basin is adequately sized.

Drawdown of asin:

Deepth of Bagin is 2° < caleulated Dy, = 3,737, thefore basin will drain under 48 hours

12(3 safety factor)

tu drain WQ volume ¥

60



Hands-on Exercise
Appendix F - BMP Design Summary

“+» Basin’s Design is acceptable
© Proposed infiltration basin does meet Vgyp
© Basin depth does not exceed Dy,

“» Are there other considerations to accepting the BMP?

® Safety Issue?
€ Nuisance?




Hands-on Exercise
Appendix G and H

“ Appendix G — Mechanism for ensuring ongoing O&M
® CC&R
€ Maintenance Agreement
® Transfer of requirements

< Appendix H — Phase 1 Environmental Site Assessment
€ Summary of Site remediation conducted
€ Any site use restrictions
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WQMP Program
Implementation

Whitewater River Region
Water Quality Management Plans
For Urban Runoff




First Things First!
What Is A WQMP?

< Water

*» Quality Q M
«» Management

+ Plan

< The WQMP is a project-specific plan of Best
Management Practices (BMPs), including site design,
source controls, and treatment controls, to address

post-construction urban runoff quality and quantity to
protect receiving waters.

< A project-specific WQMP must be submitted and
approved prior to the first discretionary project

approval or permit for all Significant Redevelopment
and New Development projects.
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evelopment Project
Review, Approval
And Permitting,

Priority Development Projects

Other Development
Conditions of Approval*

Projects

i *A Preliminary WQMP may -
Final be required for Tentative Condition of Approval

Tract, Parcel, or Subdivision An d/Of
M l. . -
IR Permit Conditions

lan Review
d Approval

WQMP Approval is »
required prior to first uilding or

ding Permits

discretionary
Approval or Permit

Tracking, Permit
nspection, Closeout
Enforcement




Project Lifecycle and WQMPs

PROJECT I PROJECT I PROJECT
PLANNING CONSTRUCTION O&M
AND
DESIGN

|
A

Pollution Prevention Is Now Part Of Every Project Stage!

This is the domain of the This is the domain of the
Water Quality Storm Water

Management Plan Pollution Prevention Plan
The WOQMP The SWPPP
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Preliminary
Project-Specific WQMP

“* A Preliminary Project-Specific WQMP may be required

€ When a project is subject to discretionary approval during the
planning and entitlement process (tentative tract map, parcel
map, or subdivision map) and

€ Will be subject to ministerial approvals for subsequent grading
or building permits

< Submit WQMP with project application
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Preliminary
Project-Specific WQMP

“* Level of detalil in a Preliminary Project-Specific WQMP
will depend on the overall project design at the time
project approval is sought.

® Key point — The Preliminary WQMP needs to be specific
enough to identify the land required for BMP implementation!

Many cities have adopted

City-specific requirements to guide the
Preliminary WQMP process

“» A Final Project-Specific WQMP that is in substantial
conformance with the Preliminary Project-Specific
WQMP (and in full conformance with the WQMP
Guidance) will be required prior to issuance of any
building or grading permit.
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Final
Project-Specific WQMP

< Water

* Quality

< Vlanagement

% Plan

< The Final Project-Specific WQMP...

® Is a planning level document

® Is not expected to contain final BMP design drawings and
details

@ |Is expected to identify and show the location of structural
BMPs

@ Is expected to provide design parameters and final design
concepts of treatment BMPs

€ Must be approved prior to issuance of building or grading

ermits
P 69



Final
Project-Specific WQMP

“ The Final Project-Specific WQMP will contain
© Site Design BMPs
© Source Control BMPs
® Treatment Control BMPs
© BMP maintenance descriptions
€ BMP funding description
€ BMP operation responsibilities

** Must conform to the Guidance!

Many cities supplement

the Guidance with City-
specific requirements.
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Grading and Building Permits
Are Issued After

“* Redevelopment and New Development Projects
® Final Project-Specific WQMP is approved
© Plan Check verifies that
» BMPs from WQMP are incorporated into plans
» Standard Notes have been placed on plans
» Conditions of Approval have been met

< Other Projects

® Construction plans incorporate site design and source control
BMPs

» Standard Notes have been placed on plans
» Condition of Approval have been met
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Permit Closeout, Certificates of
Use and Occupancy

“* Applicants will be required to demonstrate that:

® All structural BMPs have been constructed and installed in
conformance with approved plans and specifications.

€ A mechanism or agreement acceptable to the Co-Permittee has
been executed for the long-term funding and implementation,
operation, maintenance, repair, and/or replacement of BMPs.
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Tracking and Inspection

“* Anytime a Project crosses the counter — LOG IT IN!

“* Require reporting forms be filled out by Public when
submitting WQMPs for review

lopment Projects

Project Area with Site Design/LID BMPs (

PPLICANT
On-site Reten

Project name as it i . Treatment Control ’s Required?

. Other Development Conditions Established (speci

Praject Location:

HEAR

Tract Numb:

| In Table Below:

WATER IMPAIL

Other:

Site Imperviousmn

73

10. Does project require 2 WQMP ?




Tracking and Inspection

% Use County established Spreadsheet to maintain your
Agency’s database!

® Use for required Annual reporting for New Development and
Redevelopment Projects

DATABASE FORMAT AND ANNUAL REPCRTING FOR NEW DEVELOPMENT AND REDEVELOPMENT PROJECTS REQUIRING PROJECT-SPECIFIC WAMPs

COMPLETE THIS SECTION FOR ALL PROJECT-SPECIFIC JEMITTED FOR REVIEW |COMPLETE THIS SECTION ONI

- NTITY RESPOR &
PROMECT BEM RN Foedy
Prigect A -
J P01 ) ™ iy [
= (e




Tracking and Inspection

“» Left side of spreadsheet is for logging in and tracking
of WQMP submittals

COMPLETE THIS SECTION FOR ALL PROJECT-SPECIFIC WaMPs SUBMITTED FOR REVIEW

“ Includes:
© Project Name
© Location
@ APN/Tract No
©® Watershed

© Submittal or Approval
DES




Tracking and Inspection

“* Right side of spreadsheet is for tracking Project
Information

“ Includes:
® Project Area
® Pre/Post Impervious % =
© On-site retention
< BMP Conditions
©® O&M responsibilities

< Tracking your Agency information is very important!



Summary of Requirements

“ Post-construction water pollution control is a
requirement that is now being more rigorously
enforced!

© A WQMP is required for all but the smallest of projects

® Final Project-Specific WQMP is required before issuance of
grading/building permits

® Preliminary Project-Specific WQMP may be required during
project entitlement phase

“» BMPs should be installed and functional prior to
occupancy!
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Example of Non-Compliance

U.S. Postal Service

“ Agency received original NOV [ Catornia Regons Watr u MM

In early 2008 e

March

< In Early 2009 Agency applied
for NOT of Parking Lot A

NOTICE OF VIOLATIC AN BERNARDING
COUNTY AREAW!  \L " RMIT, ORDER NO. R8-

expansion project and was s
Inspected by the Regional
Board — Termination was

denied - NO WQMP!

\ e T orm ¢
ater Quality Management Plan (WQMP) Guidance and Template for
prne t Proj for the San Bernardina County permit
‘ the R d ine
* . ap 2d, the model WOMP beca an ¢ ; onent of the
3 - N 5 requiring d pment of a WQMP are liste le 1-
) ] jary Proj 2 [\ = idz :

projects permitted e
OR "aaa 1anq’?[|cn)ct
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Resources

Whitewater River Region
Water Quality Management Plans
For Urban Runoff




Resources

“* County website for Resources:

@ http://www.rcflood.org




WQMP Basic Training
Questions or Comments

Whitewater River Region
Water Quality Management Plans
For Urban Runoff




Questions or comments?

< Best Management Practices
® Questions
©® Comments

< Water Quality Management Plans







Whitewater River Region
Water Quality Management Plans
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