


Overview

Session 1 — Site Planning, Conditioning & Annual Maintenance Tracking
Break (10 — 10:20 am)

Session 2 — Engineering BMP Design (PART 1)

Lunch (11:45 -1 pm)

Session 3 — Engineering BMP Design (PART 2)

Break (2:40 — 3 pm)

Session 4 — Design, Construction, Operations and Maintenance
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SESSION 1

Site Planning, Conditioning &
Annual Maintenance Tracking
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Background

Federal Water Pollution Control Act
“Clean Water Act” - 1972

Federal Program to Regulate the Discharge of Pollutants
into Waters of the United States
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Common Acronyms & Definitions
SQUIMP - Stormwater Quality Urban Impact Mitigation Plan

Post-construction requirements of 2000 Permit

TGM - Technical Guidance Manual

Detailed supplement to Permit outlining post-construction design

TMDL - Total Maximum Daily Load

The defined maximum pollutant concentration in run-off discharging to a
Water of the United States as to not adversely impact beneficial uses

PCSMP - Post-Construction Stormwater Management Plan

Post-construction requirements of 2010 Permit

MS4 - Municipal Separate Storm Sewer System

Municipal-owned conveyance for surface run-off (ie. storm drain pipes,
streets, catch basins, curbs, gutters, ditches, channels, etc.)
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Ventura County MS4 Permitting History
1994 > 1st Term Ventura County MS4 Permit

Program development permit

2000 - 2" Term Ventura County MS4 Permit

Program implementation permit

SQUIMP incorporated to address water pollution from
new and redevelopment (Mirrored LA County’s req’s)

2010 - 3 Term Ventura County MS4 Permit

Current program implementation permit

Includes TMDLs and stricter PCSMP requirements
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http://pwaportal.ventura.org/WWPD/onestop/ http://pwaportal.ventura.org/WWPD/onestop/

stormwater/docs/2010%20Permit.pdf stormwater/docs/2011%20TGM.pdf
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http://pwaportal.ventura.org/WPD/onestop/stormwater/docs/2011%20TGM.pdf
http://pwaportal.ventura.org/WPD/onestop/stormwater/docs/2010%20Permit.pdf

2010 MS4 Permit

Made up of 7 Parts and 9 Attachments

PART 4 SPECIAL PFROVISIONS (BASELINE] e e e e e e 41
- - A. General Requirements =sse==s==sescecmcmmmmme e e s c s a e cmcnc s e e - 41
B. Watershed Initiative Participation--—---—---—-——-—-m e 4]
C. Public Information and Participation Program —----e e oo e 42
D. Industrial/ Commercial Businesses Program ——--——--——===----—————-- 45
‘ E. Planning and Land Development PIOZIaMm —------=smmmsnscemmmcmmmmmmnmmnnnn 53
F. Development Construction Program ———-—--semme s e e e —- 08
. Public Agency Activities Program «=====sse=sm oo e e e - 17
H. Hlicit Connections and Ilicit Discharges Ehmmﬂtmn Program -—---—------—- 85
L R eporting P IO Tt o o e i 87
PUBLIC I
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2010 MS4 Permit - TMDLSs

TMDLs in effect and covered in this Order are the following:

1.  TMDL for Nutrients for Malibu Creek Watershed (Effective dau:, March 21, 2003)

2. TMDL for Nitrogen Compounds and Related Effects in Calleguas Creek (Effective

 date: July 16, 2003) _

3. TMDL for Nitrogen Compounds for the Santa Clara River (Effective date: March 23,

2004),

TMDL for Chloride in Santa Clara River, Reach 3 (Effective date: June 18, 2003)

TMDL for Chloride in Upper Santa Clara River (Effective date: May 4, 2005}

TMDL for Toxicity, Chlorpyrifos and Diazinon in the Calleguas Creek, its

Tributaries and Mugu Lagoon - (Effective date: March 24, 2006). .

7. TMDL for Organochlorine Pesticides, Polychlorinated Biphenyls, and Siltation in
Calleguas Creek, its Tributaries and Mugn Lagoon (Effective date: March 24, 2006).

8. TMDL for Bacteria in Malibu Creek and Lagoon (Effective date: January 24, 20086).

9. TMDL for Metals and Selenium in the Calleguas Creek, its Tributaries and Mugu
Lagoon (Effective date: March 26, 2007)

10, TMDL for Trash in Revolon Slough and Beardsley Wash (Effective date: Mara:h &,
2008).

1l. TMDL for Boron, Chloride, Sulfate, and TDS in Calleguas Cm&k Watershed
{Effective date: December 2, 2008)

12. TMDL for Trash in the Ventura River Estuary (Effective date: March 6, 2008).
13. TMDL for Bacteria in Harbor Beaches of Ventura County (Effective date: September

23, 2008).

b

https://www.waterboards.ca.gov/losangeles/water issues/programs/303d/index.html
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Projects disturbing > 1 acre & adding > 10,000 SF impervious area
Industrial parks > 10,000 SF total altered surface area

Commercial strip mall > 10,000 SF impervious surface area

Retail gasoline outlets > 5,000 SF fotal altered surface area

Restaurants (SIC 5812) > 5,000 SF fotal altered surface area

Parking lots adding > 5,000 SF impervious area or 25 or more parking spaces
Streets/roads/highways adding > 10,000 SF impervious area

Automotive service facilities (SIC 5013, 5014, 5511, 5541, 7532-7534 &
7536-7539) > 5,000 SF fotal altered surface area

Projects in or directly adjacent to, or discharging directly to an ESA, where;
Discharge runoff is likely to impact sensitive biological species or habit; and
Creation of > 2,500 SF of impervious surface area

Single-family hillside homes
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Single-family hillside homes

Includes grading of a natural slope > 20%

Doesn’t meet thresholds of new development trigger #1:
ie. 0.8 acre lot developed with 20,000 SF (house, garage, driveway)
Must implement the following measures:
Conserve natural areas
Protect slopes and channels
Provide storm drain system stenciling and signage

Direct roof runoff and surface flow to vegetated areas (unless results
in slope instability)
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New Development Triggers

Streets/roads/highways adding > 10,000 SF impervious area

» Section 4.E.II of the Permit requires these projects to incorporate
USEPA guidance regarding Managing Wet Weather with Green
Infrastructure: Green Streets to the maximum extent practicable.

http://pwaportal.ventura.org/\WPD/onestop/
stormwater/docs/EPA%20Green.pdf



http://pwaportal.ventura.org/WPD/onestop/stormwater/docs/EPA%20Green.pdf

Projects in the same 10 new development categories that have:

Land-disturbing activities resulting in creation, addition or replacement of
5,000 SF or more of impervious surface area on an already developed site.

Additionally:

Project alters > 50% of impervious surfaces of an existing development
that was not subject to post-construction requirements of the 2000 MS4
Permit shall mitigate the entire project area.

Project alters > 50% of impervious surfaces of an existing development
that was subject to post-construction requirements of the 2000 MS4 Permit

only need to mitigate the altered portion of the redevelopment project
area.

Project alters < 50% of impervious surfaces of an existing development
must mitigate only the altered portion of the redevelopment project area

VVVVVVVVVVVVV




Parcel is 8.3 acres and 50% impervious
Built prior to 2000 MS4 Permit

Proposed redevelopment of north half

> 5,000 SF impervious altered
> 50% of existing impervious
* No existing post-construction controls
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Parcel is 8.3 acres and 50% impervious

Built in 2004 - was subject to 2000 MS4
Permit (chose pervious pavement)

Proposed redevelopment of north half

> 5,000 SF impervious altered

> 50% of existing impervious

* Existing pervious pavement post-
construction BMP per 2000 MS4 Permit

VVVVVVVVVVVVV

Pervious Pavement



Parcel is 8.3 acres and 50% impervious

Proposed redevelopment of south half

> 5,000 SF impervious altered
< 50% of existing impervious
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Single Family Dwellings

Existing single-family dwelling and accessory structure projects are exempt
from the redevelopment requirements unless the project creates, adds, or
replaces 10,000 SF of impervious surface area.

Maintenance

Redevelopment does not include routine maintenance activities that are
conducted to maintain the original line and grade, hydraulic capacity, or
original purpose of the facility, such as the reconstruction of parking lots and
roadways, that does not disturb additional area and maintains the original
grade and alignment.

Emergency

Redevelopment does not include emergency activities required to protect
public health and safety.
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Development & Redevelopment Projects

Deemed Cc:f*nplete prior to October 11, 2011 2000 Permit (SQUIMP)

Deemed Cchﬂplete after October 11, 2011 » 2010 Permit (PCSMP)

Projects that don’t qualify for grandfathering

An project, or phase of a project, or individual lot within a larger
previously approved project, where the application for such project
has been “deemed complete,” that does not have a final or
substantially final drainage concept or a site layout that includes
water quality treatment, as determined by the local permitting
agency, must comply with PCSMP requirements of the 2010 Permit.
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Projects or phases where the applications have been “deemed complete,”
including projects with ministerial approval, by the applicable local permitting
agency prior to 10/11/2011; or

Projects the subject of, or an application for, an approved Development
Agreement and/or an adopted Specific Plan that have been “deemed complete”
prior to 10/11/2011 and thereafter during the term of the agreement/plan unless
earlier cancelled or terminated; or

All private projects which, prior to 10/11/2011, completed public improvements;
commenced design, obtained financing, and/or participated in the financing of the
public improvements; or which requires the private party to reimburse the local
agency for public improvements upon the development of such private project; or

Local agency projects for which the governing body or their designee has
approved initiation of the project design prior to 10/11/2011; or

A Tentative Map or Vesting Tentative Map was “deemed complete” or approved by
the local permitting agency prior to 10/11/2011, and subsequent submittals of a
Revised Map would be exempt from PCSMP as long the revisions substantially
conform to original map design, consistent with Subdivision Map Act requirements

VVVVVVVVVVVVV




Retention

Runoff volume reduction through designed infiltration, on-site reuse or
evaporation. Less volume leaves a retention facility than entered.

Detention

Temporary storage of runoff where full volume is released at a slower rate.
Same volume enters and leaves a detention facility.

iofiltration

The process of filtration, adsorption, and biological uptake of pollutants in
stormwater that takes place when runoff flows through vegetated areas.
(ie. horizontal flow via swale or vertical flow via rain garden with underdrain)
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BMP Hierarchy — 2010 MS4 Permit

Must provide proof

y of technical infeasibility
before bottom 3 BMP
categories can be used
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Post-Construction BMPs

Retention BMPs
Infiltration BMPs

= INF-1: Infiltration Basin
« INF-2: Infiltration Trench
= INF-3: Bioretention
= INF-4: Drywell
= INF-5: Permeable Pavement
- INF-6: Proprietary Infiltration Bioretention in Parkway and parking lots
; IN F_7 : B|O| nﬁ |t|‘atI0n Photo Credit: Geosyntec Consultants

Permeable pavement
application

Photo Credit:
Geosyntec Consultants
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Post-Construction BMPs

Retention BMPs
Rainwater Harvesting BMPs

- RWH-1: Rainwater Harvesting

Evapotranspiration BMPs Green Roof Example

Photo Credit: Geosyntec
= ET-1: Green Roof Consultants

= ET-2: Hydrologic Source Control BMPs




Post-Construction BMPs

Biofiltration BMPs

Only selectable for primary treatment if Biot,;;,;‘;f;:,?g;vamp,e
technical infeasibility established Photo Credit: Filterra®

= BIO-1: Bioretention with Underdrain
= BIO-2: Planter Box

= BIO-3: Vegetated Swale

= BIO-4: Vegetated Filter Strip

= BIO-5: Proprietary Biotreatment

PUBLIC Vegetated swale captures flow
JENTURA couNTY, from a residential street
WORKS

Photo Credit: Geosyntec Consultants



Post-Construction BMPs

Treatment Control Measures
= TCM-1: Dry Extended Detention Basin
= TCM-2: Wet Detention Basin
= TCM-3: Constructed Wetland
- TCM-4: Sand Filter
= TCM-5: Cartridge Media Filter

Wet Detention Basin

Photo Credit: Geosyntec
Consultants
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Legal Authority requirement of MS4 Permit

Each Permittee has adopted a Storm Water Quality Ordinance based upon a
countywide model. Each Permitiee shall ensure, no later than [two years after Order
adoption date], that its Storm Water Quality Ordinance authorizes the Permittee to
enforce all requirements of this Order.

ORDINANCE NO. 4450

AN ORDINANCE OF THE VENTURA COUNTY BOARD OF SUPERVISORS
AMENDING DIVISION 6, CHAPTER 9, ARTICLES 1 THROUGH 9 TO
THE VENTURA COUNTY ORDINANCE CODE RELATING TO
STORMWATER QUALITY MANAGEMENT FOR UNINCORPORATED AREAS

VVVVVVVVVVVVV




Basin Plan for the Coastal Watersheds of Los Angeles and

Goal = To ensure consistent and complete assessment of project
related impacts to surface water quality. The surface water quality must be
suitable to meet all surface water quality standards derived through the
application of principles as outline Chapters 2 and 3 of the Basin Plans.

Ventura Counties

Below is the first electronic version of the LARWQCB Basin Plan.

1.
2.

0o o= o s L

Chapter 1: Introduction

Chapter 2: Beneficial Uses
= Chapter 2: Beneficial Uses Tables
= Chapter 2: Beneficial Uses Figures

.|Chapter 3: Water Quality Objectives
. Chapter 4: Strategic Planning and Implementation
. Chapter 5: Plans and Policies

. Chapter 6: Monitoring and Assessment

. Chapter 7: TMDLs (Total Maximum Daily Loads)
. Chapter 8: Groundwater Quality Management

« References

+ Appendix 1

+ Appendix 2
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Regional Objectives for Inland Surface Waters.........
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https://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/basin_plan_documentation.html

2d. Water Resources - Surface Water Quality

A. Definition of Issue

The purpose of this guideline is to ensure consistent and complete assessment of project related impacts
to Surface Water quality. The Surface Water guality must be suitable to meet all water quality standards
as derived through the application of principles as outlined in Chapters 2 and 3 of the Basin Plans.

B. Definition of Technical Terms

Basin Plans - The Water Quality Control Plans for three California Regional Water Qualify Control Boards
covering the Ventura County area” Los Angeles Region (Reqgion 4); the Central Coast Region (Region 3);
and the Central Valley Region (Region 5), as amended from time fo time.

M54 Permit - NPDES Permit No. CAS004002, LARWQCE Order No. 09-0057, Waste Discharge
Requirements (WDR) for Storm Water and MWon-storm Water Discharges from the Municipal Separate
Storm Sewer Systems (MS4) Within the Ventura County Watershed Protection District, County of
“entura, and the Incorporated Cifies Therein, or the then-current M34 Permit.

NPDES Permit — A water quality permit allowing a discrete discharge of water or wastes to “navigable
waters” of the United States, as established under the federal Clean Water Act's Mational Pollutant
Discharge Elimination System (NPDES).

Surface Water - All above-ground water bodies within Ventura County as identified in the Basin Plans.

Water Quality Objectives - The allowable limits or levels of water quality constituents or characteristics
which are established for the reasonable protection of beneficial uses of water or the prevention of
nuisance within a specific area as outlined in the Basin Flans.

C. Applicable General Plan Goals and Policies

1. Although the primary driving force for development oriented water quality guidelines are dictated by
the federal Ciean Water Act, the state Porter-Cologne Walter Quality Control Act, and the Basin
Plans, the Veniura County General Plan also provides several goals and policies that must be
considered:

Countywide Goals, Policies and Programs:  Qjai Valley Area Plan:

Goals1.31-1,-2, -3, &6 Goal 1.2.1-1
Policies 1.3.2-1,2, 4, -6, & -10 Paolicies 1.2.2-3 through -4
El Rio/Del Norte Area Plan: Piru Area Plan:
Goal 1.2.11 Goals 1.9.1-1 through -3
Policies 1.2.2-3 & 4 Policies 1.9.2-2
Lake Sherwood/Hidden Valley Area Plan: Saticoy Area Plan:
Goals 2.4.1-1 through -4 Goals 1.2.1-1 & -2
Policies 2.4.2-1 through -3 & -8 Policies 1.2.2-1
QOak Park Area Plan: Thousand Oaks Area Plan:
Goals 1.2.1-1 through -4 Goal1.2.1

Policies 1.2.2-4 &-5

D. Threshold of Significance Criteria

Threshold of significance criteria for determining if a land use or project activity has the potential to cause
a significant adverse impact upon surface water quality individually or cumulatively when comhined with
recently approved, curmrent, andfor reasonably foreseeable future projects, include, but are not limited to
the following:



Compliance with PCSMP
(or SQUIMP if “deemed
complete” prior to
10/11/2011)

PCSMP O&M Plan
(or SQUIMP ...)

Compliance with MS4
Construction Program
“Local SWPPP”’

State Construction
Permit Requirements

State Industrial
Permit Requirements

Must show compliance with MS4 Permit post-construction
requirements:

Geotechnical Report

Drainage Study

Post-Construction BMP Worksheet

Design Plans and Details

Must provide acceptable O&M Plan for long-term maintenance of

post-construction BMPs:

- Covenant/Deed Restriction (if Private Parcel)

-  O&M Plan included in CC&Rs (if HOA proposed)

-  O&M Plan (if County Project)

- Flowage Easement (if multiple parcels drain to single lot
containing post-construction device(s))

Projects disturbing < 1 acre - SW-1 (13 BMPs to consider)
Projects disturbing > 1 acre - SW-2 (28 BMPs to consider)
Projects on High Risk Sites = SW-HR (33 BMPs to consider)
County Projects - SWPCP (13 BMPs to consider + details)

Projects disturbing > 1 acre or “Common Plan of Development or
Sale” clause > SWPPP (WDID# - Risk Level Calculations)

Proposed industrial activities on-site per Attachment A of Permit

Standard Industrial Classification (SIC) -


https://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.html
https://www.waterboards.ca.gov/water_issues/programs/stormwater/industrial.html
https://www.osha.gov/pls/imis/sicsearch.html

Compliance with PCSMP

Purpose: To ensure compliance with the Los Angeles Regional Water Quality Control Board NPDES
Municipal Stormwater Permit No.CAS004002 (Permit) the proposed project will be subject to the post-
construction requirements for surface water quality and stormwater runoff. In accordance with Part 4.E._,
“Planning and Land Development Program” of the Permit, the application must include performance criteria
defined in Section Ill, Part 4.E of the FPermit and the Ventura County Technical Guidance Manual for
Stormwater Quality Control Measures July 2011 (TGM).

Requirement: The proposed project shall meet performance criteria defined in Section Il of Part 4 E of
the Permit and the TGM.

Documentation: The Permittee shall submit the following items to the Watershed Protection District-
County Stormwater Program Section (CSWRP) for review and approval:

I. A complete site plan prepared and stamped by a California licensed civil engineer or land
surveyor that accurately delineates the location of the proposed project, existing and
proposed impervious surfaces, storm drain system elements, general drainage pattern, and
proposed site-specific Post-Construction Stormwater Management Plan (PCSMP). A drawing
detail prepared and stamped by a California licensed civil engineer or architect verifying that
the installation of the PCSMP will meet performance criteria defined in Section 1l of the Part
4_E of the Permit and the TGM.

ii. Drainage Study or Hydrology Report prepared and stamped by a California licensed civil
engineer including applicable calculations of stormwater quality design flow and volume to
meet TGM requirements.

Timing: The above listed items shall be submitted to the CSWP for review and approval prior to (select
appropriate) issuance of zoning clearance for construction or issuance of grading permit.

Monitoring and Reporting: CSWP staff will review the submitted materials for consistency with the Permit
and TGM. Grading or Building Inspectors (select appropriate) will conduct inspections during construction
to ensure that the installation is consistent with the approved plans. CSWRP staff will conduct final inspection
to verify that post-construction stormwater management controls were installed in compliance with PCSMP
and other applicable standards, specifications, and regulations prior to approving and/or signing off for
occupancy and issuing the Certificate of Occupancy for the proposed project (CSWP-1).



Project Conditioning

3.22 Ac Parcel
13,000 SF impervious

Conditions Applied
1) SW-HR
2) <1 ac Hillside Home

T Y e o
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Pepsi Plant Parking Lot Resurfacing
- Inquiry thru SW hotline

Asphalt in horrible shape at back of plant
(~ 0.5 ac) due to loading/unloading traffic

Thinking of full section replacement from
asphalt to concrete including base materials

Potential Condition
1) SW-1 (ONLY)

VVVVVVVVVVVVV
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Thomas Aquinas College
1) Campus Master Plan Approved thru
CUP prior to 10/11/2011 (SQUIMP)

2015 Grading & Building Permit
Application for 1 building
< 1 acre disturbed
> 5,000 SF impervious area

Conditions Applied
1) SW-1
2) GCP (“Common Plan”)
3) SQUIMP
4) SQUIMP Covenant

uuuuuuuuuuuuu Slide 36




Stop Work Order (Grading Inspection)
- No BMPs implemented

- Disturbed area > approved grading
- <10,000 SF impervious proposed

The surveyor has determined that the disturbance is indeed 1.0
acre and regulations require a SWPPP for sites one acre or larger.

|:> This site will require a SWPPP be prepared and filed with the
State Water Resources Control Board.

We did not survey the area of disturbance, your surveyor performed
this work and you provided his signed and stamped letter stating the ! !
area of disturbance at this site is 1.0 acre.
We do not exceed 1 acre of grading 1!
It's only a terminology 1!
Please wave the requirement to get the SWPPP with the State
PUBLIC The county as the jurisdiction for that scope of work (not to exceed 1 acre)
VENTURA COUNTY, I' Can ask to the surveyor to be more specific and state 0.99 acre
WURKS The different 1s one SF

We need to complete that grading job ASAP
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2 Separate Lots — 1.25 acres each

Each lots development < 1 acre
disturbed and < 10,000 SF impervious

Same owner for both parcels with same
civil engineer, and construction planned at
same time for both lots

1 lot applied for individual Grading Permit

Within a week, 2"9 ot applied for individual
Grading Permit

Grading Ordinance allowed County to justify the two
lots as a single contiguous project

SW-2, SW-HR, CGP, PCSMP & Covenant
were conditioned accordingly



Applicant submitted “Facade Improvement”
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Ways of Attempted SW Req Avoidance




Some Applicants are Proactive




RECORDED AT THE REQUEST OF
AND WHEN RECORDED MAIL TO:

County Recorder

County of Ventura

800 8. Victoria Avenue
Ventura, California 93009-1610

Recorded for the benefit of County of Ventura.
Na fee required (Government Code §27383)

I
21230-0628-) 111

ventura founty Clerk and Recorder
HARK A LR

1213072013 11:12.22 AN

781328 $.00 PE

COVENANT FOR MAINTENANCE OF STORMWATER TREATMENT
DEVICE OR STORMWATER QUALITY URBAN IMPACT MITIGATION

PLAN (SQUIMP)

FOR PROJECT No (indicate as applicable):
Building Permit # Grading Permit #
Conditional Use Permit # Land Use # .
Tract/Lot # Subdivision #
OWNER: _
PROPERTY ADDRESS:

ASSESSOR PARCEL NUMBER:

THIS COVENANT FOR MAINTENAN
STORMWATER MANAGEMENT CONTROL (F
made and entered into this 1e™  day
e (“Owner”) for the |
Ventura County Watershed Protection District, (“Cc

Revised 03/08/2013 Page 1.of 10

EXHIBIT C
MAINTENANCE PLAN

General Site Information:
Address:

APN:

Owner:

Stormwater Treatment Device — Maintenance and Cleaning Activities:
At a minimum the following activities must occur to maintain the stormwater treatment device:

1. Inspect the device semiannually, and after each significant storm, or more as needed. The
inspection checklist included as part of the maintenance plan should be used for each inspection
to promote consistency and ensure required maintenance activities are not forgotten.

2. Remove litter and debris as required.

3. Damaged or dead areas of vegetation should be repaired immediately by reseeding (and
applying mulch if applicable).

4. Remove all accumulated sediment that may obstruct flow into or through the device.

5. Plants are typically drought-tolerant. However, watering may be needed especially during
prolonged dry periods to ensure vegetation growth and health.

6. If runoff is pooling rather than infiltrating and/or flowing though the device, make immediate
repairs and control mosquitoes accordingly.

Lastly, annual verification of the Stormwater Treatment Device maintenance must be documented and
provided to the Ventura County Watershed Protection District by September 15 of each year. This is to
be completed utilizing the Annual Maintenance Verification Report provided as Exhibit D herein.



Example — Bioswale

Constructed Bioswale

Lighting Project




Comments @Stﬂn[lard Comment

This APN is subject to post-construction stormwater reguirements.
Grading and Building Permits are not to be issued without prior
approval by Watershed Protection District - Surface
Water/Stormwater Quality Section.




EXHIBIT *B*

NORTH

E P Fumi
14K

3414°35.01°N
119°04°55.09°W

1-2. BIO-3 + VEGETATIVE SWALE






DO NOT PLACE RECORDING DATA ABOVE THIS LINE

RECORDING REQUESTED BY
AND WHEN RECORDED RETURN TO:

City Clerk

City of Thousand Oaks

2100 Thousand Oaks Boulevard
Thousand Oaks, CA 91362

(SPACE ABOVE THIS LINE FOR RECORDER'S LISE)

COVENANT AND DEED RESTRICTION Covenants 9 Recorded by Owner
APN Name Only

Documentary Transfer Tax$__-0- ; No Apparent Value or Commen Area

“No Fee Required” (Government Code Section 6103 & 27383)
recorded for the benefit of: The City of Thousand Oaks

Deeds - Recorded by Owner
City of Thousand Oaks, by: (signature required above this line) Name and AP N

HEEEE

This Covenant and Deed Resfriction is made and executed on this day of .

O T ' Exhibit “A” = Legal Description

The undersigned hereby certifies that it is the owner of fee title to the real property located at
also known as Assessor's Parcel No. and more
particularly described in Exhibit "A”, which is attached hereto and incorporated herein as set forth in full.

Ok Enttemnt N -t undsigne ey covanants, cknuiecges Having all three is recommended to
agrees that it will: . . .
e maximize Title Report accuracy.

1. Assume responsibility for proper maintenance of stormwater quality Best Management
Practices as described in Exhibit “B”, which is attached hereto and incorporated herein as
though set forth in full.

2. Perform maintenance and inspection of Best Management Practices per the schedule
specified within the Maintenance Plan (Exhibit *B”), not less than once annually.
3. Retain written proof that the inspection and maintenance were performed by the owner,

with said proof being annually reported to the City and retained for a penod of not less
than five (5) calendar years.

The purpose of this Dead Restriction is to provide notice and disclosure to subsequent purchasers
or transferees of limitations associated with the real property.

This covenant shall run with the land and shall be binding upon ourselves, our tenants and any
future owners and tenants, their successors, heirs or assigns and shall continue in effect unless otherwise
released by the authority of the City of Thousand Oaks in writing. Any lease of said specified parcels
shall be subject to this restniction, which is made for the general benefit of the entire community. The
covenant shall be enforceable by remedy of injunctive relief in addition to any other remedy in law or

equity.

DPW: C\UsersijtayloriMy Documents ZWWordprocessing'NPDES \Deed Restriction'120502_Stormwater Deed Restriction 2015
revision.docx Rev. 0872572015




Peeds —>-Recorded by Owner
— Nameand APN

Exhibit ‘A .| LD .

(Vicipfty Map)
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Abbreviated O&M Plans

http://vcpublicworks.org/stormwater-resources/county-stormwater-program
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http://vcpublicworks.org/stormwater-resources/county-stormwater-program

TGM Section 6 — General O&M
(Permeable Pavements)

Operations and Mainfenance

Permeable pavement mainly requires vacuuming and management of adjacent areas to
limit sediment contamination and prevent clogging by fine sediment particles.
Therefore, little special training is needed for maintenance crews. The following
maintenance concerns and maintenance activities shall be considered and provided:

1) Trash tends to accummlate in paved areas, particularly in parking lots and along
roadways. The need for litter removal should be determined through periodic

inspection.

2) Regularly (e.g., monthly for a few months after initial installation, then quarterly)
inspect pavement for pools of standing water after rain events, this could indicate
surface clogging.

3) Actively (3 to 4 times per year, or more frequently depending onsite conditions)
vacuum sweep the pavement to reduce the risk of clogging by frequently removing
fine sediments before they can clog the pavement and subsurface layers. This also
helps to prolong the functional period of the pavement.

4) Inspect for vegetation growth on pavement and remove when present.
5) Inspect for missing sand/gravel in spaces between pavers and replace as needed.

6) Activities that lead to ruts or depressions on the surface should be prevented or the
integrity of the pavement should be restored by patching or repaving. Examples are
wehicle tracks and utility maintenance.

7) Spot clogging of porous concrete may be remedied by drilling o.5 inch holes every
few feet in the concrete.

8) Imterlocking pavers that are damaged should be replaced.

g) Maintain landscaped areas and reseed bare areas.

P—H TGM Section 7

WORKS  Maintenance Plan Outline

TGM Appendix | — O&M Checklists
(Permeable Pavements)



COUNTY of VENTURA

STORMWATER TREATMENT FACILITY MAINTENANCE RECORD
VERIFICATION FORM

RECORD VERIFICATION

Property Address & Assessor's Parcel Number (APN):

No. & Street Nome City Ca ZIP Code APN
Property Owner/Responsible Party:

Name Responsible Party/HOA (if applicable)  No. & Street Name City State ZiP
Code

Type of SWTS on your property:

Bioretention (with underdrain)

Infiltration Basin/ Trench
Bioretention (without underdrain)
Permeable Pavement
Cartridge Media Filter
Planter Box

Constructed Wetland
Sand Filter
Dry Extended Detention Basin
Vegetated Swale/ Filter Strip

O
O
O
O Proprietary Treatment Device (please list name)
O
O
Dirywell O

m]
m]
m]
O Catch Basin Insert
m]
m]
m]
Wet Detention Basin
O

Green Roof
CURRENT CONDITION OF SWTS (CHECK ALL THAT APPLY)
O Accumulation of trash and/or debris O 5igns of erosion and/or exposed dirt

Pipes or risers coming into BMP are damaged O ©Odors andfor standing water
(e.g., cracked) (water should drain from BMP within 48 hours)

O owerflows (even during small rain storms - O Evidence of animal burrows
possibly clogged)

Owergrown or unhealthy vegetation O signs of vandalism

Excessive algae O MNone of the abowve

PUBLIC
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MAINTENANCE PERFORMED OVER THE PAST YEAR

Type of Service Performed (check O below as applicable to your device)

Mote: Mot all maintenance @sks will apply to your device.

Recommended inspection and maintenance for most BMPs is semiannually, after each significant storm, or more frequently, if
needed.

O Manufacturer recommended maintenance performed (please list manufacturer and device model)
O Remove litter & debris as required
[0 Repair erosion
O Reseed and/or replant to damaged landscaped areas as needed
O cClean/repair inlet rip rap and pilot channels
O Clean/repair outlet to prevent/eliminate clogging
O Remaove sediment when accumulation reach 25% of original design depth
O Remaove accumulated sediment or tree/shrub growth that may obstruct flow through device
O Replace filker media (if applicable)
O Inspect perimeter fencing and repair as necessary
O Repairs to device needed
Please describe:
[0 Date repair completed or scheduled for completion:
O Other Maintenance Performed

Please describe:

[0 Device is clean and does not need service at this time

Date of Inspection: Date Maintenance Performed:

CERTIFICATION

1, herby certify that the above information is correct to the best of my
knowledge.

Signature Date



SESSION 2

Engineering BMP Design
(PART 1)
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References

SWRCB 303(d) Info & GI1S/Excel Data Download

https://www.waterboards.ca.gov/water issues/programs/tmd|/integrated2014 2016.shtml

Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List / 305(b) Report)
2014 and 2016 Integrated Report Map 303(d) List References Contact Us

2014 AND 2016 CLEAN WATER ACT SECTION 303(d) AND 305(b) INTEGRATED REPORT — STATEWIDE

Downloadable Geographic Information System (GIS) Files

Disclaimer for 2014 and 2016 Integrated Report GIS Files

The GIS files for the 2014 and 2016 Integrated Report (all assessed waters) and 303(d) List of Water Quality Limited Segments (USEPA approved)
were created for reporting purposes by the SWRCE and RWQCE. These GIS representations of the areal extent of assessed and 303(d) waters are
estimated and should not be considered authoritative for the development of TMDLs (Total Maximum Daily Loads) or other regulatory actions.
The TMDL effort may ultim ately address more or less area. Mapping the all assessed and 303(d) listed waters is a work in progress and will be
updated during each listing cycle to better define the affected areas.

= INSTRUCTIONS FOR 2014 AND 2016 LIST FILES

« GIS Web Service

= REST endpoint

= ArcGIS "CIS Server” connection string
http://gispublic. waterboards._ca.gov/ArcGIS/rest/services/
(service path is Water_Quality/Im paired_Waters_2014_2016)

+ GIS ArcGlS geodatabase
= All assessed waters

= 303(d)-listed waters only

+ GIS shapefiles
= All assessed waters
= Statewide lines
= Statewide polygons
= 303(d) listed waters only

= Statewide lines
= Statewide polygons

+ 2014 and 2016 303(d) List to Associate/Relate with GIS shapefiles
= 303(d) list - Excel file (without potential sources
= 303(d) list - Excel file (includes potential sources

For questions about the data downloads please contact Stephanie Bucknam (email) or call {(916) 558-1708.


https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml

References

State SMARTS System
https://smarts.waterboards.ca.gov/smarts/faces/SwSmartsLogin.xhtml



https://smarts.waterboards.ca.gov/smarts/faces/SwSmartsLogin.xhtml

References

Ventura County Real-Time Rainfall & Historical Data Interface
http://www.vcwatershed.net/fws/gmap.html



http://www.vcwatershed.net/fws/gmap.html

References

LARWQCB TMDL Listings
https://www.waterboards.ca.gov/losangeles/water issues/programs/tmd|/

Total Maximum Daily Loads (TMDLs)

Click here to go to the WQS List

Click header row to order by specific field

Show entries Search:
Resolution New
No. No. Watershed Pollutant Resolution Name Staff Contact Last Updated Posting

7 R16-007 Calleguas Creek Metals Reconsideration of the TMDLs for Metals  Thanhloan Nguyen In Effect on
and... more (213) 576-6689 Jun 23, 2017

38 2007-016 Calleguas Creek Salts Calleguas Creek Watershed Salts TMDL Thanhloan Nguyen In Effect on
(213) 576-6689 Jan 31,2009

42 2008-009 Calleguas Creek Nutrients Revision of WLAs for Calleguas Creek... Thanhloan Nguyen In Effect on
more (213) 576-6689 Sep 29, 2008

43 2007-007 Calleguas Creek Trash Revolon Slough & Beardsley Wash Trash  Stefanie Hada In Effect on
TMDL (213) 576-6804 Mar 18, 2008

52 2006-012 Calleguas Creek Metals Calleguas Creek Watershed Metals Thanhloan Nguyen In Effect on
TMDL (213) 576-6689 Mar 26, 2007

60 2005-009 Calleguas Creek Toxicity Calleguas Creek Toxicity TMDL Kangshi Wang In Effect on
(213) 576-6780 Mar 24, 2006

61 2005-010 Calleguas Creek Toxics Calleguas Creek OC Pesticides & PCBs Thanhloan Nguyen In Effect on
TMDL (213) 576-6689 Mar 24, 2006


https://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/

References

International BMP Database
http://www.bmpdatabase.org/



http://www.bmpdatabase.org/

References

VCSQMP TGM Page
http://www.vcstormwater.org/index.php/publications/manuals/tech-quide-manual



http://www.vcstormwater.org/index.php/publications/manuals/tech-guide-manual

References

VCSQMP Countywide Mapping Data

http://www.vcstormwater.org/index.php/publications/maps/ventura-countywide-unified-storm-drain-map



http://www.vcstormwater.org/index.php/publications/maps/ventura-countywide-unified-storm-drain-map




References

Ventura County 2005 LiDAR Contours
http://kasraieconsulting.com/products#lidar



http://kasraieconsulting.com/products#lidar

References

Geotracker - Groundwater Data & Spill/Cleanup Sites
http://geotracker.waterboards.ca.gov/



http://geotracker.waterboards.ca.gov/

References

United Water Conservation District — Groundwater Reports
https://www.unitedwater.org/reports-5/groundwater-conditions

VCWPD - Groundwater Reports & Info
http://vcpublicworks.org/pwa/groundwater-resources

General Questions
Phone: (805) 654-2088

Groundwater Data
» 2015 Groundwater Report
» 2014 Groundwater Report
» 2013 Groundwater Report
w» 2012 Groundwater Report
» 2011 Groundwater Report
» 2010 Groundwater Report
» Basin Map (PDF, 678 KB)


https://www.unitedwater.org/reports-5/groundwater-conditions
http://vcpublicworks.org/pwa/groundwater-resources




References

2017 Ventura County Hydrology Manual (SOILS GIS Data & More)

http://vcpublicworks.org/watershed-resources-and-technology/hydrology-manual-2



http://vcpublicworks.org/watershed-resources-and-technology/hydrology-manual-2
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References

Web Soil Survey

https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

Report — Map Unit Description @

Ventura Area, California
SxA—Sorrento silty clay loam, 0 to 2 percent slopes, warm MAAT, MLRA 19
Map Unit Setting
National map unit symbol: 2tyzr
FElevation: 20 to 540 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 61 to 62 degrees F
Frost-free period: 330 to 360 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition

Sorrento and similar soils: 85 percent
Minor components: 15 percent

Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Sorrento
Setting

Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock

Typical profile

A - 0 to 19 inches: silty clay loam
C - 19 to 79 inches: silty clay loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the mast limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Monsaline to very slightly saline (0.0 to
2.0 mmheos/cm)
Availabie water storage in profile: High (about 10.8 inches)
Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c

Hydrologic Soil Group: C
Hydric soil rating: Mo



https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

Seasonal high groundwater (< 5 FT below BMP bottom surface)
Ventura Hydrology Manual Soil Numbers 1 or 2
Site specific infiltration testing showing < 0.5 in/hr

Various Setbacks:

100 FT of groundwater well used for drinking water, non-potable
wells, drain fields, and springs

50 FT from slopes > 15% or alternate setback established by
Geotech

8 FT from building foundations or alternate setback established
by Geotech

Sites with documented potential for groundwater pollutant mobilization
(landfills, mines, brownfield development sites, etc.)

Cannot provide sufficient demand for harvested stormwater

16 different conditions that could potentially demonstrate technical
infeasibility of retention for a project site (TGM Section 3.2)



Table 3-4 of TGM
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Proprietary BMP Selection

Proprietary BMPs must meet or exceed the performance standards
listed in TGM Appendix D = 4 Step process for comparison

BIO-5: Proprietary Biofiltration (allowed if retention infeasibility shown)

» Fact Sheet (pg 6-164 of TGM) has list of potential options
(List was created in 2011, there are a lot more options available now)

PUBLIC —



Table 4-1: Rule of Thumb Space Requirements
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Table 3-1: Space Requirements per Land Use
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BMPs — Planning

http://www.vcstormwater.org/index.php/publications/manuals/tech-quide-manual

TGM Tool
Spreadsheet



http://www.vcstormwater.org/index.php/publications/manuals/tech-guide-manual

Step 1 - Applicability

Project Name: I [Insart Project Mame in General Info.] |

STEP 1: DETERMINE PROJECT APPLICABILITY

Instructions:
For new devslopment projects, annwer yes, no, ov NA to guestions (1) - (10) below.
For redevelopmert profects, answer yes, no, or N to gusstions (11) - (13) below.

Step 2 — Assess Site Conditions

NEW DEVELOPMENT PROJECTS

Project Name:

| [Tnsert Project Name in General Info.] l

STEP 2: ASSESS SITE CONDITIONS
Provide an assessment of the profect site using the jollowing tables

New Development Project General Characteristics

Diges the new developmernt project fall within catsgories (1) - (10} below?

(reneral Project Characteristics Area (acres)

Project Type and/or Characteristics

1) Development projects 2qual to 1 aere or greater of disturbed area that adds more than
10,000 squars fzot of imperviovs surface arsa
—go to Step 2

2} Industrial parks with 10,000 square feet or mors of total altered surface arsa
—go to Step 2

3) Commereial strip malls with 10,000 square fzet or more of imperviovs surface arsa
—go to Step 2

4} Ratail zgasoline outlets with 3,000 squars fe=t or mor= of total altersd surface area
—go to Step 2

5) Rastavrants (Standard Industrial Classification (3IC) of 3812} with 5 000 square feet or
morz of total altered surface arsa
—go to Step 2

6) Parling lots with 5,000 squara faet or more of impervious surface arsa, or with 25 or more
parking spaces
—go to Step 2

T} Btrests, roads, hichways, and freeway construction of 10,000 square fzet or more of
impervions surfacs arsa
— go to Roadway Projects

8) Avtomoetive service facilities (Standard Industrial Classification (8IC) of 3013, 5014, 5511,
5341, 7332-73534 and 7336-T339) of 3,000 squars feet or mors of total altersd surface arsa
—go to Step 2

) Projects located in or dirsctly adjacent to, or discharging directly to an Environmentally
Eensitive Arsa (ERA), whers the development will:

a. Discharge stormwater runoff that iz lilzly to impact a sensitive biclogical spacizs or habitat;

and
b. Craate 2 500 squars fzat or more of imperviovs surface arsa

—go to Step 2

107 Bingla-family hillside homes (s22 Szction 2 of the TGM for specific requiraments)
—go to SF Hillside

YNNA

Total Project 3ite Arsa

Total Disturbed Arza

Total Existing (Pra-Project) Impervious Arsa

Post-Project Impervious Arsa [1]

Arza of Green Roof (ET-1) [1]

Arza Draining to Hvdrologic Sovres Controls
ET-2)[1]

Favisad Post-Project Impervious Arza 0.00

Project Imperviousnass (Fo)

Redevelopment Project General Characteristics

General Project Characteristics Area (acres)

Total Project Site Area

Total Altarsd Ar=a [6]

Total Existing (Pre-Project) Impervious Area
WaE iElmg | pTe-DI0ject ) UNpel vIDGs atea shhject 1o

post-development stormwater quality control

ronrirgmngntsT 7]

Amount of Existing Impervious Area Alterad [3]

Amount of Impervious Arsa Added

% Alteration of Existing Impervious Area [4]
N/A

Post-Project Impervious Arsa
(Impervious Area to be Mitigated) [1], [4] 0.00

Arza of Green Roof (ET-1) [1]

Area Draining to Hydrologic Sovures Controls
(ET-2) [1]

Favisad Post-Project Impervious Arza 0.00

Project Imperviousness (%0) [5]




BMP Sizing Worksheets
Sizing Criteria

Step by Step sizing
instructions for BMPs

Blank Worksheet
Form

Worksheet Form
Example
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AFPENDIXE: BMP SIZING WORKSHEETS

Sizing Worksheet

Step 1: Determine water quality design volume
1-1, Enter Project area (acres), A.wie Apeim = acres
1-2. Enfer the maximum allowable percent of the
Project areathat may be effective impervious area O st = %
(%) (refer to permit), ranges from 5-30%, %o
1-3. Defermine the maxinmum allowable effective
impervious area (acres), Eld. ucz acres
ElA e = (Ao (Mot
1-4. Enter Project imperious fraction, Imp (eg. 60% Imp=
= 0.60) p=
1-5. Determine the Project Total Impervious area B
(acres), TTA=d e Imp Tha= acres
1-6. Determine the total area from which runoff A= acres
must be retained (acres), A =TTA-ElA e e
1-7. Determine pervious runoff coefficlent using C.=
Table E-1, C., e
1-8. Calculate runoff coefficient.
C =

C = 0.95%mp = C. (1-imp)
1-0. Enfer dezignrainfall depth of the storm (i), F: P in
(see Table D-3) -
1-10. Calculate rainfall depth (ft), P = P,/12 P= jid
1-11. Calculate water quality design volume (fts),

sQDV=  f&
SQDV=45560xC*P*4_..
Step z: Determine the design percolation rate
2-1. Enfer measured soil percolationrate (in/hr, 0.5 P iR in/hr

in/hr min.), Premess

Technical Guidance IMamal for E-—=0
Stormwater (mality Control Measnres 2040

September 22, 2010
Bevised Dratt




Step by step flowchart
for site specific post-
construction BMP design
TGM Figure 2-1
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Apply BMPs to reduce
ElA to < 5% flowchart
TGM Figure 2-2
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Portion of the surface area that is hydrologically connected via
sheet flow over a hardened conveyance or impervious surface
without any intervening medium to mitigate volume.

Impervious surfaces are rendered “ineffective” if the design
storm volume is fully retained onsite using retention BMPs.

Biofiltration BMPs may be used to achieve the 5% EIA standard
if Retention BMPs are technically infeasible. But, 150% of the
volume not retained onsite must be treated.
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Total Project Area: A, = 10 acres
Maximum allowed EIA =A,,* 0.05 = 0.5 acres

Aimpervious = 2.9 acres (building, parking lot, driveway)
Ajenious = 4-9 acres (surrounding landscaping)

A ciained = 9.9 —0.5 = 5 acres retained onsite (minimum)
A = 0.5 + 2.5 = 5 acres treated

treated



Site Design Example

Project Information:

» Redevelopment of a
commercial center

» Highly urbanized area

» Site is covered by building
roof and parking lot, with
some vegetation (curbed off
trees) within the main
parking lot.

» 12.2 Acres
» 95% Impervious

[ Buildings
[ Asphalt




Step 1

Project is Subject to
Requirements

Project not located within
approved RPAMP

Project does not require
specifications indicated for
Step 1b & 1c
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Step 2

Collect Site Information (Section 3.1):
Topography
Slopes < 15%
No Geological/Geotechnical Hazards
Ventura Soil Type 4 from
(Fig B-15, App B)

Seasonal High Groundwater is greater
than 10 feet below ground surface (BGS)

No nearby groundwater wells

VVVVVVVVVVVVV




Step 3

Design Principle

Site Planning (4.2)

Redevelopment Site

Conservation of
Natural Areas (4.3)

Redevelopment Site

Minimizing Land
Disturbance (4.4)

Redevelopment Site

Minimizing
Impervious Cover
(4.5)

Pervious areas and
BMPs provide
minimization of
Impervious areas

Applying LID at
Various Scales (4.6)

Redevelopment Site

Implementing IWRMP
(4.7)

Use of LID BMPs
promotes IWRM
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Step 4

Source Control

S-1: Storm Drain
Message/Signage

Yes N/A Notes

Storm drains expected on-
site

S-2: Outdoor Material
Storage Area Design

No outdoor material
storage

S-3: Outdoor Trash
Storage Area Design

Outdoor trash area on-site
should be properly
contained

S-4: Qutdoor
Loading/ Unloading
Dock Area

Outdoor loading dock on-
site

S-5: Outdoor Repair/
Maintenance Bay
Design

No outdoor repair/
maintenance bay on-site

S-6: Outdoor Vehicle
Washing Area Design

No outdoor vehicle
washing allowed on-site

S-7: Fueling Area
Design

No vehicle fueling area on-
site

S-8: Proof of Control
Measure Maintenance

Required for all sites




Step 5: Apply BMPs to Reduce EIA to < 5%

/




Step 5

Step 5a: Calculate Allowable Effective
Impervious Area (Equation 2-1)

EIA onabe = (12.2 ac)*(0.05) = 0.6 ac

Step 5b: Calculate Area to be retained
(Equation 2-2)
A ctain = (12.2 ac* 0.95) — 0.6 ac = 11 ac
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Step 5

1)

VVVVVVVVVVVVV

Step 5c¢: Calculate Volume to be Retained

The 85th percentile 24-hour runoff event determined as the maximized capture
stormwater volume for the area using a 48 to 72-hour draw down time, from the
formula recommended in Urban Runoff Quality Management, WEF Manual of
Practice No. 23/ASCE Manual of Practice No. 87, (1998); or

The volume of annual rmunoff based on unit basin storage water quality volume to
achieve Bo percent or more volume treatment; or

The volume of minoff produced from a o.75 inch storm event; or

Eighty (Bo) percent of the average annual runoff volume using an appropriate
public domain continuous flow model [such as Storm Water Management Model
(SWMM) or Hydrologic Engineering Center — Hydrologic Simulation Program —
Fortran (HEC-HSPF)], using the local rainfall record and relevant BMP sizing
and design data.



Step 5

Step 5c¢: Calculate Volume to be Retained
(Equation 2-3)
Vietain = 0.95*%11 ac* (0.75 in/12 in/ft)
V = 0.65 ac-ft

retain”
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Step 5

Step 5d: Select and Size on-site
Infiltration BMPs

Infiltration considered 1st
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Step 5d

Recommended Possible Not
Recommended
INF-1: Infiltration X Infiltration basin generally not practical for
Basin parking lot site as takes useable area
INF-2: Infiltration X Infiltration trench could be applied with
Trench biofiltration pretreatment
Bioretention can be applied to parking lot
INF-3: Bioretention X land uses and can treat smaller or larger
tributary areas
INF-4: Drywell X Drywells could be installed with adequate
pretreatment
INF-5: Permeable X Permeable pavement is a good option for
Pavement parking stalls and other low traffic areas
INF-6: Proprietary X Underground vaults could be installed below
Infiltration grade to capture and infiltrate runoff
PUBLIC
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Step 5d: Selecting and Sizing BMPs

Proposed: Distributed Bioretention

T B
[ Asphalt
o Bi




Example —
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TGM Goal -

Southern California Coastal Research Project (SCCWRP) Caltrans, First Flush Phenomenon Characterization,
Technical Report 343 prepared by M.K. Stenstromand & M. Kayhanian

"First flush” = higher pollutant concentrations at start of storms
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Step 5d: Selecting and Sizing BMPs

Determine BMP drainage areas

» Sub-areas 1B — 6B: Treated
by bioretention (INF-3)

» Sub-area 1T:

.. Difficult to find space
for bioretention

i.  Treatment Control
Measure will be used
(Step 7)

ii.  This area will count
towards Project EIA

PUBLIC e

e o i :
[ ] Bioretention Areas
WURKS [ ) Roof Drain



Step 5d: Selecting and Sizing BMPs

Also consider drainage infrastructure
and pretreatment needed

» Conveyance system
» Include pretreatment BMPs

.. Catch Basin Inserts
Recommended (PT-2)

i.  Could also use
Hydrodynamic
Separators (PT-1)

Next Step: Size BMPs for tributary
area - 3B

PUBLIC e

e o i :
[ ] Bioretention Areas
WURKS [ ) Roof Drain
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Area = 56,600 ft2

0.05

0.91




Step 5d

Sub-Drainage 3B

From Ventura County GIS Soils
Soil #4: Typically Silty loams or
Loams)

Web Soil Survey Data:

Hydraulic Conductivity
ranges from 1.4 — 4.0 in/hr

VVVVVVVVVVVVV

Buildings

Asphalt
Bioretention Areas
Roof Drain



Step 5d: Selecting and Sizing BMPs

N a DD W

N N -

0.75

0.5
0.25

0.5

0.25

0.75
0.5
0.5




Meiners Oaks - Infiltration Testing
Infiltration Rate{in/hr)

Test Location | 3 ft Test Depth 14 ft Test Depth
1 <0.25 <0.25
2 <0.25 0.75
3 <0.25 0.5
4 <0.25 =<0.25

Government Center - Infiltration Testing
Infiltration Rate(in/hr)

Test Location

3 ft Test Depth

13 ft Test Depth

1 < 0,25 8
2 <025 21
3 <0.25 32
4 <025 2

Oak Park - Infiltration Testing
Infiltration Rate{in/hr)

Test Location| 2ftTestDepth | 15.5 ft Test Depth
1 <0.25 <0.25
2 <0.25 1.53
3 <0.25 <0.5
a <0.25 <0.25
Slide 100
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Step 5d

Step 2: Determine the design percolation rate

2-1. Enter measured soil percolation rate (in/hr)
(0.5 in/hr minimum), Pmeasured

Preasureda = 1.4 in/hr

2-2. Determine percolation rate correction factor,

Sa based on suitability assessment (see Section 6 Sa= 2
INF-3)
2
4
0.35 in/hr

Next Step: Calculate required infiltrating area
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3,200 ft3
0.35in/hr

48
hours

1.4 ft

1.3 ft

3 ft

0.25

N/A

N/A

2.05 ft




Step 5d: Selecting and Sizing BMPs

1
CURB
70 PONDING DEPTHL—=58 (24 | é FLOW
(SEE NOTE 5) T 1
hours W _F:
= -- .-- _,_
N OPTIONAL
: e o
— |
1,561
ft2 NOTES:

(0 OVERFLOW DEVICE: VERTICAL RISER OR EQUIVALENT.

@ 2" MIN PLANTING MIX; 3 PREFERRED.
(® PONDING DEPTH 18" WITH FENCE; 6" WITHOUT FENCE.

Buildings

Asphalt
Bioretention Areas
Roof Drain




Step 5d: Selecting and Sizing BMPs

» Repeat sizing procedure for sub-
areas 1B, 2B, 4B, 5B, and 6B

» Ensure that (SQDV,z + SQDV,z+
SQDV;; + SQDV,5 + SQDV:; +
SQDVGB ) 2 Vretain

Buildings

Asphalt
Bioretention Areas
Roof Drain

PUBLIC —




Step 7/

For projects that discharge to an impaired waterbody and whose discharges
contain the pollutant causing impairment, the project shall select Treatment
Control Measures from the top three performing BMP categories, or
alternative BMPs that are designed to meet or exceed the performance of
the highest performing BMP, for the pollutant causing impairment

See Table 3-2 of TGM - lists typical pollutants from land uses
See Table 3-4 of TGM - lists most effective BMPs per pollutant

VVVVVVVVVVVVV




Step 7/

Continue to Step 7 to size treatment control
measure for 1T — remaining tributary area
runoff volume

Selection of appropriate TCM (Section 3.3
of TGM)

Determine Primary POCs
Sediment, Oil & Grease, and Trash
Discharge to an Impaired Waterbody?

SWRCB Mapper (303(d) listed
receiving waters)

GIS layers and impairment
spreadsheets also available online

SCR Reach 1 Impaired for Toxicity

VVVVVVVVVVVVV




Step 7: Apply Treatment Control
BMPs to Treat Remaining SQDV

Select TCM that addresses pollutant
causing impairment

» Table 3-4 of TGM (a portion is
shown ->)

» Toxicity not listed

» Surrogates: Metals, Pesticides |

» Cartridge Media Filter (TCM-5)
acceptable for these POCs




Example -

1) BMPs to be constructed in PH 1 are sized for PH 1 & 2
2) Pretreatment filter inserts proposed in all drop inlets & catch basins
3) Single diversion structure for low flow retention and hi-flow bypass

— = — e == ==-FEhC == =1 1 Tp ——
- = -= - -~
H A
AT
0.43 AC
[ AD
6.20 AC
JNFILTRATION /DETENTION
BASIN
INFILTRATION /
| DETENTION
BASIN




Example - Design Infiltration Testing

e © @0 o o0 O 6 infiltration test areas
® 1 pilot boring for GW

Locations of
proposed BMPs




Example - BMPs Design




Plant Lists (2002 TGM)




Plant Lists (City of Camarillo)




Plant Lists (Others)




Plant Establishment

2014 2015 2016
2017 2018
PUBLIC T———
JENTURA COUNTY,



Plant Establishment




Questions?
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CONFIGURATION DESCRIPTION
CRATED TLET LY {0 FLET PIPE]

GRATED NLET WITH INLET PIPE OR B1PES
GURE IMLET ORLY {NO P ET PIPE]

CURB INLET WITH INLET PIFE OR FIPES

SEPARATE Oll. BAFFLE (SINGLE INLET PIPE REGUIRED FOR THIS CONFIGURATION]
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STRUCTURE K} -
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£ VIEWED: : : ! 2
g CONSTRUCT 36" X 38 WID STATE CONGRETE CATCH BASIN W ADA AND BICYCLE DEPICTED £oR REVIEWED: oms BY: s [oes ev: s ok e apz
S A OF COLD JOINT BETWEEN EXIST) CONNECTION OF PROOF TRAFFIC GRATE OR APPROVED EQU: APPROVED:
2| ENCASEMENT AND MANHOLE WALL. —
< HEN CONNECTING FAGES OF CONSTRUCT 18" HOPE (N—12 WT) 45° BEND FITTING. SA IVI P L E N/A
= ) ENCASEMENT PRIOR TO CONCRETE POUR STRUCTURE
& | O MANHOLE. DOWEL WTH #6 REGAR, 5 (32) CONSTRUCT 24” HOFE (N-12 WT) 45 BEND FITTING. =] WATER SUPERINTENDENT DATE
i | € EMBEDMENT EACH SIOE ALONG MANHOLE STRUCTURE g6 REBAR, 6" EMBEOMENT EACH Iy ENGINEER DATE
T | ENCASEMENT. EVERY 12° ON CENTER, PER SSPWC 321-2  Kipg ALONG ENCASEMENT, EVERY @ Lamn A CATCH BASINS WTH CITY OF CAMARILO "DON'T DUMP, ORAINS T CREEK” <~ |ann DEPARTMENT OF PUBLIC WORKS ~
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e OUTLET
BAY

MLET B — 7 STORMFLTER ]
CARTRIDGE
4 CONCRETE o
WALLWIBTH -
MAY WARY
REGIONALLY
PLAN VIEW

COMTRACTOR TO GROUT TG
FINISHED GRADE

VALLT STYLE: INLET BAY - OUTLETY 8AY

INSIDE VAULT HEIGHT
4 TYPICAL

HYDRAULIC DROP
() INLET 1NV,
,) TG QUTLET INY,

YIRS A I
PERMANENT 7 stormeER _/
FOOL ELEY. CARTRIDGE ! )
. FLOW KIT - GUTLET FIPE ~—
FEOW SPREADER & BAFFLE _/
WAL {TYF OF 2)
/
/
ENERGY __/ SECTION A-A
DISSIPATOR e
TR G Wr:l'duo
Stormilter”

e e A

STORMFILTER DESIGN NOTES

HTORMELTER TREATMENTCAPAGTTY 15 A FUNCTION OF THE CARTRIDGE SELRCTION AND THE NUMBER OF CARTRIDGES, THE STANDARD VAULT
ATYLE 1§ SHOWN WITH THE MAXIMUM HUMBER OF CARTRIDGES (11). VAULT S§TVLE OFTIONS INCLUDE, QUTLET BAY (1), FULL HEIGHT BAFFLE WALL

£
‘!B?‘GRMFIL?ER %12 PEAK HYDRAULIC CAPACITY IS 1.6 CFS. IF THE SITE CONDITIONS EXCEEL 1.8 CFS AN UPSTREAM BYPASS STRUCTURE IS
RECQUIRED.

CARTRIDGE SELECTION
IGHT, 27 18" LEW DROP.
HYDRALLIC DROP [H) 308 iy 18
SPECIFIC FLOW RATE jgprifah) 2gpmilt T 1 gkt 2gpmidt T gpmit Zapie " § 1 gpmAl
CARTRIDOE FLOW RATE @fm) 25 1 11,26 15 | 5 it 1 3
SITE SPECIFIC
DATA REQUIREMENTS
STRUCTURE IEY =~
WATER QUALITY FLOW RATE (ofs} 0.23 cfs
PEAK FEOW RATE (cfa} 15.81 efs
RETURN PERIOD OF PEAK FLOW (yrs) 50—y
# OF CARTRIDGES REQUIRED 11
CARTRIDGE FLOW RATE lp,._
MEDIA TYPE (GSF, PERLITE, ZPG, GAC, PHS) 18D
PIPE DATA: LE. BATERIAL DIAMETER
TWETPIBE 31| 114.82 PVC B-inch
INLET PIPE 32 = = -
OUTLET PIPE__| 113.02 PVC B—inch
\m_r// UPSTREAM RibE ELEVATION 121.16
. -  CCHE TREAM RIM ELEVATION 12124 |
R ANTIFLOTATION BALLAGT WIDTH HEIGHT
FRAME AN D COVER MOTES/BPECIAL REQUIREMENTS:
(DJAMETER W\RIES)
NT.S. * PER ENGINEER OF RECORD

G‘NER}\L NOTES

. GONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE,

DIMENSIONS MARIKED WITH { ) ARE REFERENCE DIMENSIONS, ACTUSL DIMENSIONS MAY VARY.

FOR SITE SPECIFIC DRAWINGS WITH GETAILED VAULT DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED 201 UTIONS
LLG REPRESENTATIVE. www ContechES.com

STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND IMFORMATION CONTAINED N THIS
BRAWING.

STRUCTURE SHALL MEET ARSHTG HE20 LOAD RATING, ASSUMING EARTH COVER OF {F - 5 AND GROUNDWATER ELEVATION AT, OR BELOW, THE
OUTLET PIPE INVERT ELEVATION. ENGINEER OF REGORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS SHALL MEET AABHTO
MM ANCBE CAST WITH THE CONTEGH LOGO.

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA DEPTH SHALL
BE 7ANCHES, FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.

SPEGIFIC FLOW RATE 18 EQUAL TO THE FILTER TREATMENT CAPACITY (gpm) DIVIDED BY THE FILTER CONTACT SURFACE AREA (5 ft).

INSTALLATION NOTES
1. AWY 5UB~EASF BACKFILL DEPTH, AND/OR ANTHFLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECUORD.

CONTRACTOR TG PROVIDE FQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER VAULT LIFTING
CLUTCHES PROVIDED).

COMTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL VAULY SECTIONS AND ASSEMBLE YAULT.

CONTRASTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH QUTLEY PIPE INVERT WITH GUTLET BAY FLOOK

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT GARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNGFF.
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5085 it et U S o f Gt O 45080 STANDARD DETAIL
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CONTECH STORMFILTER (MODEL SF0612) STANDARD DETAIL /G
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BOIOW RECOMPACT PER SOLS
ENGINEER'S RECOMMENDA TIONS.
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NIA OEPARTMENT GF PUBLIC WORKS

WATER RECLAMATION SUPERINTENDENT

Nia

“PUL."7 WORKS WAINTENANCE SUPERINTENDENT DATE

BATE

RCE 50878 EXPIRES: 9/30/2011

RECOMMENDED BY:

SPEC. NUMBER TPROJ. NIMBER

F.e. PG | SHEET 4 OF 8 | C~15294

oA n0ma
















- DAYLIGHT/TOP OF SLOPE
ONE FOOT OFF OF BAGK OF CURB
2% MAX SLOPE IN THIS AREA AWAY
STEVE THOMAS BMWY o Dxeme Wik
4
ENSTING COVCRETE SIDERALK . @ kDA YLIGNT/TGP O SLOPE. . - ;
T() REMAIN -PROTECT IN PLACE < ONE FOOT OFF OF NEW RIGHT OF WAY 3 .l 3 K
i — EAST DALY DRIVE 2% WAY SLOPE ¥ THS AREA ARAY <
= FROM EXSTNG ALK 7 ; .
- ) ~ ) { N 8450'17" W . 33547
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WESTERLY BIO-SWALE
SomE 7
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STEVE THOMAS BMW A e Hak { Y ELEVATIONS PER PLAN 24 PROVIOE COVER WTH LOCKABLE ABOVE
L e GROUND CAP WTH CONCRETE WALL
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s s RN

VARIABLE SLOPE (§:1 HAX)
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VARABLE  SLOPE (31 WA
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gt el g i e
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” e o 535 BOTION OF INFILTRARON TRENCH
EXISTING 10" EASEMENT FOR ROAD AND PUBLIC UTILITY PER INS] NT No. 53
- SECTION VIEW JUNE, 2001
PROPOSED 10° RIGHT-OF-WAY DEDICATION T0 THE CITY OF CAMARILQ. [ 7N TS
= 5 OBSERVATION WELL TN
¢ 3 = STORMDRAIN CONSTRUCTION NOTES 2! Jaklal c
S 3 INSTALL 67 DIAMETER SOUD PVC SR 35 STORM DRAN.
.% E INSTALL 6" DIAMETER PERFORATED PYC SOR 35 STORM DRAIN. o
N
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VARIES " 454N, APPROVED EQUAL PROWIDE FLOGARD MEDIA FILTER INSERT PER OLDCASILE STORMWATER SOLUTIONS.
12, 24" B0-SHALE 12", ‘ 2 NSTALL 67 FVC 45" ELEOK. REVIEWED.
[ | arene 2 £05TNG 5’9‘9& INSTALL 6" DIAMETER OBSERVATION WELL —SEE OBSERVATION WELL PER OETAL 'C" HEREON.
< Sap ® ot ALK CONSTRUCT UNOERGROUND INFLIRATION. TRENCH (WF-3). SEE SECTION DETALS "A” & B°, rireoy. | NJA
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PLOT DATE: 4/11/2017 2:22:06 PM

SAVE DATE: 4/11/2017 11:20:33 AM PLOT BY: Lopez, Daniel
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SECTION VIEW C-C
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PLOT DATE: 9/9/2015 12:27:45 PM

SAVE DATE: 9/0/2015 9:26:36 AM PLOT BY: Dilbeck, Scott
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SAND
86.0T0

J/—LAT T6-7" 12" FVC
D

B0.5INV
840 24" i
G ™

s
: / g4.57c/ N5& 4.5T
4DFC 4.0
oL e ©
SAND FILTER
FOREBAY
4.4
W22
| SEE SHEETS B AND 11
FOR ROUGH GRADING
AND FENCING
_ I —
LOT 82 — SAND FILTER (PRIVATE)
SCALE: 1'=20"

CAPPED RISER o
{FOREGROUND) -
84.0 \.‘

CONSTRUCT 12" PVC SDR 35 STORM DRAIN PIPE, BEDDING F

CONSTRUCT TWO (2) 4" PVC SDR 35 STORM DRAIN PIPES,
BEDDING AND BACKFILL PER CAMSAN PLATE 12.

T
.
‘ AND BACKFILL PER CAMSAN PLATE 12. SCALE: 1"=20'
CONSTRUCT BROOKS 1818 CB 16”X18” CONCRETE DROP, o 20 3 60
I ® INLET WITH BOLT DOWN GALVANIZED STEEL TRAFFIC RATED SECTI?N @
79 GRATE. TOP OF GRATE SHALL BE 0.1' BELOW ADJACENT SCALE: 17=4' =/
FLOW LINE.
" (19) CONSTRUCT BROOKS 2424 CB 24X24" CONCRETE DROP
> 17 INLET WITH GALVANIZED STEEL PARKWAY GRATE.
! g @ CONSTRUCT STRAIGHT CONCRETE HEADWALL PER CALTRANS REVIEWED:
= STANDARD PLAN DBS. S -
(39 consTRUCT SAND ALTER, CURB, GUTTER AND ROCK STRIP \n 26% 9-)7-/5]
FER DETAL ° ARG ENGHEER s [REPLACEMENT SHEET C.0. 15-2 7
. SHEET 45, REV. DESCRIPTION APP'D | DATE
\ @ CONSTRUCT ROCK CHECK DAM/DEBRIS INTERCEPTOR PER REVIEWED: DEPARTMENT OF PUBLIC WORKS
OETAL TE" SHEET 45 CITY OF CAMARILLO

TRACT 5561—1/RPD—183

CONSTRUCT PRIVATE BIORETENTION BASIN PER TYPICAL
TION "F*, SHEET 49. PRIVATELY MAINTANED BY
SEPARATE AGREEMENT. COORDINATE WITH LANDSCAPE

CONSTRUCT 2' WIDE X 6" DEEP CONCRETE FLUME PER
49.

TYPICAL SECTION, SHEET J PLAN CHECK CONSULTANT

SAMPLE

ning

)
w0t

REVIEWED: STORM DRAIN DETAILS,
awm BIORETENTION BASINS
Ol v il & SAND FILTER
PROGRAM MANAGER DATE
REVIEWED: DRN BY: AF ‘DES BY: GGS |CK'D BY: GGS
@ .W/ APPROVED:
Vales”
WATER SUPERINTENDENT DATE s
CITY Ef DATE
DEPARTMENT DF PUBLIC WORKS
WATER RECLAMATION SUPERINTENDENT DATE %

RECOMMENDED BY:

SPEC. NUMBER:
F.5.

PROJ. NUMBER:
PUBLIC WORKS MAINTENANCE SUPERINTENDENT DATE

sHEeT 48 or73 | C—15892 |

2/15/2012

inal Engineering\Phase 1\13551._P1_SD.dwg
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FINISHED SURFACE ELEVATIONS PER PLAN 24" PROVIDE TRAFFIC RATED CAST IRON
ACCESS FRAME, COVER & CAP WiTH
CONCRETE WALL SUPPORT PER
SPPWC STD PLAN 204-0'

FINISHED SURFACE

PAVEMENT

PUB

BACKFILL

CRAVEL

BOTTOM OF PERCOLATION BASIN / FOOT PLATE

secrgﬂ.lvmw A 6 ) BU' LT
Nov. Lo

OBSERVATION WELL DETAIL

NO SCALE





































S | . 3~ T | W———| |
JT"'-'""' - " 3 y ]
{5 E_Q_ .35 i
’-_‘E_ e = TNV ]
| BN 97.38
<7 |1 T —INSTALL IN-LINE CLEANCUT WITH A
Pad 12"%12"X6" WYE AMD PROVIDE COVER
PER CAMSAN STD PLATE @ (MARKED
-__@ 12" STORM)TCO=96.5
97.48
TS
& ~BUILDING 20
TY‘F'E B1
= 97,50
FAD = 96.83 ™
97.48
. FS
B7.67 INV 16" W FS
84.42 TOP 127 SD [ ] O = 77
. B8.17 INV 127 W o

CJONSTRUCTION NOTES

@ CONSTRUCT 3" MIN AC OVER 9" MIN AB ACTUAL SECTION TO BE DETERMINED BY THE SQILS
ENGINEER BASED ON R-VALUE AMALYSIS AND APPROVED BY CITY ENGINEER, PARKING STALL BASE
SECTION CAN BE REDUCED TO 67 MIN AB.

CONSTRUCT 20" WIDE DRIVABLE GRASS ACCESS ROAD FROM SPRING UAR. RDAD TO EXIST |[ROAD AT
WELL FACILITY, SEE COMMERCIAL DRIVABLE GRASS DETAIL 4, SHEET

(&) CONSTRUCT 6" DRIVEWAY OVER 4" AB AND 12" OF SCARIFIED AND Rsmwm SOIL. |CONCRETE
T0 BE 520-C-2500

@ CONSTRUCT 4" THICK SIDEWALK, EXPANSIOM AND CONTROL JOINTS PER LANDSCAPE ARCHITECTUAL
PLANS AND DETAILS.

(7) CONSTRUCT PCC RIBBON GUTTER PER SPPWC 122-2, LONGITUDINAL GUTTER, W=3".
o CONSTRUCT 6" CONCETE CURB PER CITY OF CAMARILLO STD PLATE E-4.1(REV D), TYPH A-1
(1) CONSTRUCT TRASH ENCLOSURE PER ARCHITECTUAL PLANS AND AS SHOWN PER PLAN

@ CONSTRUCT ACCESS RAMP PER SPPWC 111-4, CASE D, TYPE 1 AND AS MODIFIED PER PUAN, SEE
NOTE 2 SHEET 56 FOR TRUNCATED DOMES.

(15) TRANSITION CURB FROM 0" CF TO 6" CF OVER 1.5 LF, BEG AT DRIVEWAY EDGE
(38) CONSTRUCT 0" MOW CURB PER LANDSCAPE ARCH PLANS

(3) LANDSCAPING/PLANTING PER LANDSCAPE ARCHITECTURAL PLANS, MAINTAIN 5% MIN FOR|S' FROM
ALL BUILDINGS, 2% MIN SLOPE BEYOND 5° AND 1% MIN EARTHERN FLOWLINE.

@ INSTALL PVC (SDR 35) STORM DRAIN PIPE MND FITTINGS (EL, WYE, TEE) PER MANUFACTURERS

UNLESS OTHERWISE NOTED. Al PIRL
CONNECTION 10 MAIN AT OR ABOVE SPRINGLINE
(82) INSTALL 4" ATRIUM GRATE INLET, NDS 75

INSTALL 24"X36" DROP INLET, JENSEN PRECAST OR AF’F‘HJ\ED EQUIVALENT, INSTALL FLACARD
DON'T DUMP-DRAINS TO CREEK® FOR PURCHASE FROM CITY

(64) CONSTRUCT JUCNTION STRUCTURE PER SPPWC 332-2, CASE 1
(85) INSTALL BIO CLEAN BAFFLE BOX PER DETAILS ON SHEET 28A (PRIVATE).
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FOUNDATION/BEDIING PREPARATION

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO
A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED
AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY
THE ENGINEER. ONCE THE FOUNDATION PREFARATION 1S COMPLETE, THE

4 INCHES OF A WELL-GRADED GRANULAR MATERIAL SHALL BE PLAGED AS THE
BEDIING.

BACKFILL

THE BATKFILL MATERIAL SHALL BE FREE-DRAINING ANGULAR WASHED STONE

34" - 2" PARTIOLE SIZE. MATERIAL SHALL BE PLACED IN 810" MAXIMUM LIFTS.
MATERIAL SHALL 8E WORKED INTC THE PIPE HAUNCHES BY MEANS OF SHOVEL-
SLICING, RODDING, AIR-TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE METHODS
COMPACTION 1S CONSIDERED ADEQUATE WHEN NO FURTHER YIELDING OF THE

PN
KeY §_ 7
1.) FLEXIBLE PAVEMENT PER PAVING AND HARDSCARE PLAM

2.} GRANULAR ROAD BASE PER PAVING AND HARDSCAPE
PLAN

@ FPE
D PIPE

MATERIAL 1S OBSERVED UNDER THE COMPACTOR, OR UNDER FOOT, AND THE PROJECT
ENGINEER OR HIS REPRESENTATIVE 18 SATISFED WITH THE LEVEL OF COMPACTION.
INADEQUATE COMPACTION CAN LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM
AMND SETTLEMENT OF TRE S0ILS OVER THE SYSTEM. BACKFILL SHALL BE PLACED SUCH
THAT THERE IS MO MORE THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY
PIPE IN THE SYSTEM AT ALL TIMES DURING THE BACKFILL PROCESS. BACKFILL SHALL
BE ADVANCED ALONG THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID
DIFFERENTIAL LOADING ON ANY PIPES IN THE SYSTEM.

1I6° 00

EQUIFMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND
TYPE S0 AS NOT TO DISTORT, DAMAGE, OR BASPLACE THE PIPE. ATTENTION MUST
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT, AND
MAINTAINING BALANCED LOADING ONALL PIPES RN THE SYSTEM, DURING ALL

SBUCH OPERATIONS.

e O

1.} FLEXIBLE PAVEMENT PER PAVING AND HARDSCARE PLAN

2.) GRAMULAR ROAD BASE PER PAVING AND HARDSCAPE

PLAN

3.) 6" FOR IHAMETERS THROUGH 96"

4.} FREE DRAINING ANGULAR WASHED

STONE 3/4" - 2" MIN. PARTICLE SIZE.

5.) GRANULAR BEDDING, ROUGHLY

SHAPED TO FIT THE BOTYOM OF PIPE,
8" IN DEPTH.

8.) CONTECH G-40 OR C-45

NON-WOVEN GEOTEXTHE
REGQUIRED, WRAPPING TRENCH
QNLY.

2 /3" x 112" CORRUGATION - STEEL AND ALUMINUM CMP
EDGE SPACING EQUAL ON BOTH SIDES

-

1 g6 =

o
- COIL WIDTH -
OPEN AREA = 3.76 SQ IN/SQ FT

DATE. T
SIBIHT

I ——————
$/13/2018

; OTHER ALTERNATE BACKFRL MATERIAL MAY BE ALLOWED DEPENDING ON SITE- b
4 SPECIFIC CONDITIONS. REFER TO TYRICAL BACKFILL DETAL FOR MATERIAL B B
q REQUIRED. i 4
BACKFILL DETAIL FOUNDATION/BEODING PREPARATION
* SCALE:NT.S. PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO
A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION

: y ALS ARE ENC ER F XCAVATION HALL BE REMOVED

cggNTEcH : BNl DYODS - 2567-3-0 & DYODS-2599-2-0

EMGIMEERED SOLUTIONS LiC CMP DETENTION SYSTEMS PROJECT NAME: Vitlage Gateway

o035 Contre %‘m:‘:;"': :é fiﬁ:{%ﬂssm oM 45009 {7 Gonveed City of Camarillo, CA 93035
3o B — S— | T T TR | L e UNDERGROUND INFILTRATION SYSTEMS 1 & 2




























Questions?



Ventura County NPDES MS4 Workshop
June 12, 2018

Design of BMPs: Lessons Learned

Xiaoyu Zhang
Southern California — Stormwater Consultant



Overview and Agenda
 BMP Selection

« LID Design

« Stormwater Quality Design
* Pretreatment

 Treatment

« Stormwater Quantity Storage



Items to consider before selecting

BMP

Calculations and Regulations

Target Pollutants

Available space and foot print

Existing conditions and grading design
Budget $

Lifespan of the project

Maintenance requirements



Low Impact Design

» Mitigate impact to historical natural conditions of site.
« Should be considered early in the planning phase.
» Possible solutions are bio-filtration, infiltration, and hydro-modication by

storing water.

Modular Biofiltration Biofiltration Planter Precast Storage



Stormwater Quality Design - Pre-treatment

« Typically used with infiltration and storage.
« Decreased maintenance for biofiltration or filtration system.

» California Waterboards Trash capture approval list — (2019).

Baffle Box Inlet Eiltration Hydrodynamic

Seperators



Options for Quality Design - Treatment

« Biofiltration, infiltration (biological component that will meet the pollutant
removal levels of their project).
« Based on calculations and regulations.

» Proprietary or non-proprietary solutions.

Engineered
Biofiltration

Media Filtration Biofiltration Planter



Stormwater — Storage and Hydromodification

» Is storage a requirement?

 How much needs to be stored?

« Do you need hydromaodification and flow control?
« Space requirements?

 Where does your site allow storage to occur?

» Given these constraints, what type of storage is best for your project?



Stormwater — Storage and Hydromodification

Storage should near the discharge site.
* Located between treatment and discharge location.
« Consider LID.

Storage and Infiltration.

lterative design process involving input.

CRUSHED AGGREGATE BACKFILL COMPACTED AS

REQUIRED BY GEOTECHNICAL ENGINEER. e A ‘é:;gfg%?"m
6" MINIMUM ABOVE CUDO™ SYSTEM. TG—007.95" o
G=207.25
T VEGETATED El - p EL:208.50
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£ 2005
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TOTAL = 9990 CF



Cost Considerations

» |terative process, multiple options and solutions.
« Standard sizes and constraints when designing with manufactured products.
 Consider total install cost and maintenance rather than material costs alone.

» Life span of the BMP and Maintenance requirements.



Allowable footprint or space?
Are there surrounding buildings or existing conditions that will affect the
structural design of the BMP?

« Building Footings.

« Groundwater Table.

» Which codes you are designing to?

Consider installation requirements during design process.
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Considering “Common Sense ltems” will help save money in the long Run

« Considerations for treatment and storage should be in the early planning
phases

« Drainage pattern, BMPs should be at low points,

* Reworking sites can be avoided

 Itis never too early to bring in manufacturers to get their insight when
choosing solutions.



Xiaoyu Zhang, EIT
Stormwater Consultant

(323) 430-3138

Oldcastle Precast Stormwater
Xiaoyu.Zhang@oldcastle.com

Shelby Hull

Director — SW Region

(619) 599-6316

Oldcastle Precast Stormwater
Shelby.hull@oldcastle.com

Tamara Mamon, EIT
Stormwater Consultant
Contech Engineered Solutions
Cell: 818-519-1781
TMamon@conteches.com

Mark R. Baker

Contech Engineered Solutions LLC
Area Director, Stormwater West
909-797-1367
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Installation and Maintenance:
Lessons Learned



* Pick weights, points and rigging
« Called out in submittals
 Use of Spreader Bars
« Chains not typically recommended
 Know equipment's capabilities



Outside dimensions versus inside
dimensions. Make certain to look at
plans not product nomenclature

* Overall Height as well
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 Bedding
« Settling problems can arise if proper bedding (typically 6”) is not
used




HDPE / Chambers / Corrugated Steel Pipe (CSP)

« Bedding, backfilling material and process
« Starting point
« Non-woven Geotextile



Chambers

 Additional Materials

- Backfill;Sequence
 Top-loading Equip
Restrictions
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Corrugated Metal Pipe (CMP) Detention

- $$ Considerations — Conveyor versus backhoe for backfilling
« All Other Points Previous Mentioned



Detention/Infiltration Systems

Precast Concrete Detention

= Various manufacturers with
various design
configurations and
efficiencies

= Some require foundations
others do not

* If foundation is required it is
extremely important that the
keyway is poured correctly



BMP Operation, Inspection & Maintenance

Hydrodynamic Manufactured Devices - HDS

COMMENTS
» HDS systems are not considered maintenance-intensive products

= Site conditions influence maintenance: street/lot sweeping, catch
basin cleaning, landscaping, site use, etc.

INSPECTION :

» Frequency: Range from 1 - 4 times per year

= Process:
o Should be able to be accomplished without entering system
o Typical tools are rod, measuring tape and inspection log
0 Record sediment loading

MAINTENANCE:

= Use vacuum truck to remove floatables (trash, debris, oil), sediment and standing
water

= (Clean interior

www.ContechES.com



BMP Operation, Inspection & Maintenance

Filtering Manufactured Devices

COMMENTS

» Filter systems capture finer materials thus requiring more
intense maintenance procedures

= Membrane or media based filters

INSPECTION :

» Frequency: Typically range from 1 - 2 times per year

* Process:
0 Most systems can be inspected without entering system
o Typical tools are rod, measuring tape and inspection log
o Visual indicators determine condition of Filters

MAINTENANCE:
» Confined Space is typically required to conduct maintenance

» Use vacuum truck to remove floatables (trash, debris, oil),
sediment and standing water

» Remove / Replace Filters
= Clean interior www.ContechES. cor




BMP Operation, Inspection & Maintenance

Biofiltration / Bioretention Manufactured Devices

COMMENTS
= Media types: Low Flow and High Flow

» High flow media systems require more frequent / routine
maintenance visits to maintain flow rates

INSPECTION :

» |nspection every 1 — 4 times per year.

MAINTENANCE:

» Routine maintenance every 6 - 12 months (2 visits per year)
» Some site may require more frequent visits

= Typically considered the easiest MTD systems to maintain

www.ContechES.com




BMP Operation, Inspection & Maintenance

Other Considerations

» |Inspection and Maintenance
Manuals should be included
in submittals

= Maintenance log should be
included in submittals

* It could be beneficial to have
BMP maintenance as part of
the property deed

= With appropriate pre-
treatment most underground
storage/infiltration systems
should require little
maintenance themselves

- However the inspection and
maintenance manuals should
still be included

www.ContechES.com



Questions

Xiaoyu Zhang Tamara Mamon, EIT
Stormwater Consultant — Los Angeles Stormwater Consultant
Region | Oldcastle Precast, Inc. Tel: Contech Engineered Solutions
323-430-3138 Cell: 818-519-1781
Shelby Hull Mark R. Baker
Director — SW Region | Oldcastle Precast, Contech Engineered Solutions LLC
Inc. Tel: 619-599-6316 | Area Director, Stormwater West

909-797-1367

www.ContechES.com



SESSION 4

Design, Construction,
Operations and Maintenance

Slide 1



Proposed and Approved for Construction

EX. POWER POLE
TO BE REMOVED

I L B




Infiltration Trench Example

Proposed and Approved for Construction

O

What was Actually Constructed




APPENDIX C: SITE SOIL TYPE AND INFILTRATION
TESTING
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Infiltration Testing

Insufficient infiltration rates
required redesign




APPENDIX F : FLOW SPLITTER DESIGN
SPECIFICATIONS
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High Flow Bypass — Offline BMP Configs




Infiltration
Monitoring

—



Inspection, Maintenance and Operability are
Required by the Countywide MS4 Permit

Publicly-Owned BMPs — Inspections Every 2 years (min)

Werify proper maintenance and operation of post-construction BMPs previously
approved for new development and redevelopment and operated by the
Permittees, The post construction BMP maintenance inspection program shall
incorporate the following elements:

(1) Post-construction BMP Maintenance Inspection checklist.

(2} Inspection at least once every 2 years, beginning (Order adoption date), of
post-construction BMPs to assess operation conditions with particular
atlention Lo '

(3}  Criteria and procedures for post construction Treatment Control and
Hydromodification Control BMP repair, replacement, or re-vegetation.

Privately-Owned BMPs — Annual O&M Verification

PUBLIC I —
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PCBMP Inspection Checklist (Good Example)




PCBMP Inspection Checklist (Bad Example)




Vegetation Overgrown Routine Trash Collection
Not Occurring
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Standing Water

Weep Holes
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Poor Maintenance




Initial Inspection vs Follow-up Inspection




—
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Project Construction | Impervious Annual Maintenance Cost Annual Cost per | 20-yr Project Life | 20-yr Project Life Cost
Cost Acres Treated | County | Partner Total Impervious Acre O&M Cost Avoidance for County
- 15,000
Happy Valley Bioswale 5378,089 20 Acres 511,280 5 526,280 51,314 5525,600 5300,000
Piru Stormwater Capture 289,700 - 14,400
P 5 _ _ 25 Acres 5 $34,400 $1,376 $688,000 $288,000
for Groundwater Recharge | (estimate) 520,000 -
Saticoy Subsurface 5750,000 - 53,000 _
. B ) . 32 Acres 523,000 5719 5460,000 5810,000
Infiltration (estimate)
520,000
Government Center 12,000 - ]
] 51,425,224 39 Acres 5 567,358 51,727 51,347,164 5 o
Pervious Concrete 555,358 - {no teaming)
]
Full Capture Trash Screens 592,023 665 Acres 555,237 - 555,237 583 51,104,740 ot ® o
(no teaming)
TOTALS 52,935,036 781 Acres $206,275 54,125,504 $1,398,000
Comparisons:

Estimated $1.4M cost avoidance due to partnerships

Bioswale, Piru, & Pervious Concrete were grant funded - Additional
$2.67M cost avoidance

Int’| BMP Database > O&M is $400 - $3,000 annually per impervious acre.
Our projects are at the bottom end of that range

VVVVVVVVVVVVV







Green Infrastructure Cost-Benefit

Resources

https://www.epa.gov/qgreen-infrastructure/green-infrastructure-cost-benefit-resources

Cost Analysis

Cost comparison is the most common method for assessing the economic impacts of green
infrastructure. The two basic approaches to cost analysis address:

+ only initial construction costs; and

+ life cycle costs, including planning, design, installation, operation and maintenance, and

replacement.

Both approaches ignore the differences in performance between green infrastructure and gray

infrastructure. As a result, they provide an incomplete basis for decision-making.

EXIT —This report
compares the construction costs of conventional and low impact development (LID) approaches for

Low Impact Design vs. Conventional Development (PDF) (46 pp, 92 K, About PDF)

nine subdivisions in the United States and Auckland, New Zealand.

Pembroke Woods: Lessons Learned in the Design and Construction of an LID Subdivision (PDF)

(9 pp, 285 K, About PDF) | EXIT —This case study of a 43-acre residential subdivision in Frederick County,
Maryland, documents the cost savings achieved by adopting a green infrastructure approach. Cost

savings were realized by:
» eliminating the need for stormwater management ponds;
+ reducing the extent of clearing, grubbing, and paving; and

+ adding two additional lots.

Changing Cost Perceptions: An Analysis of Conservation Development (PDF)

(6 pp, 130 K, About PDF) | EXIT  —This report prepared for the lllincis Conservation Foundation and
Chicago Wilderness compares the stormwater management costs of conservation development with
those of conventional development. It defines conservation development as an approach that

"addresses stormwater on-site by distributing water across the landscape.”

Low Impact Development at the Local Level: Developers’ Experiences and City and County Support
PDF) (22 pp. 233 K, About PDF) |EXIT —This report by ECONorthwest focuses on two aspects of LID
adoption at the local level: the experiences that developers have had with LID, and actions that local

jurisdictions can take to increase LID use.

Cost-Benefit Analysis

Cost-benefit analysis is more complicated than cost analysis, but also provides a more complete
basis for decision-making. It considers costs as well as environmental, social, and public health
outcomes of alternative management approaches. The result is more complete information on the

benefits associated with different stormwater control options.

Review this sampling of cost-benefit analyses conducted by cities and research institutions to

identify a methodology that could be applied to your community.

The Economic Benefits of Green Infrastructure: A Case Study of Lancaster, PA—This case study

estimates the value of several of the cost benefits of Lancaster's Green Infrastructure Plan. It
highlights the importance of including the multiple benefits of green infrastructure in cost-benefit

assessments and adding green infrastructure into planned improvement projects.

Case Studies Analyzing the Economic Benefits of Low Impact Development and Green Infrastructure

Programs—This EPAreport summarizes 13 economic benefit analyses conducted by public entities

across the country to assess the effectiveness of their green infrastructure programs. The case

studies representa range of methodologies, geographic contexts, and municipal

types.

program

EXIT

—This literature review summarizes the benefits of LID, methodologies for assessing the economic

The Economics of Low Impact Development: A Literature Review (PDF) (40 pp, 429 K, About PDF)

impact of LID, and results of more than 50 studies.

NYC Green Infrastructure Plan: A Sustainable Strategy for Clean Waterways (PDF)
(16 pp, 2.7 MB, About PDF) —In this plan released by New York City, the modeling results indicate that a

combined sewer overflow (CSO) reduction strategy that combines green and gray infrastructure can
yield greater reductions in CSO volumes at a lower cost than an all-gray strategy while providing
more community benefits.


https://www.epa.gov/green-infrastructure/green-infrastructure-cost-benefit-resources

Pervious Concrete Construction




Other Regs

U.S. Environmental Protection Agency, Region 9
Underground Injection Control Program (WTR-9)

Infiltration Trenches

Infiltration trenches are shallow excavated trenches backfilled with gravel to create an
underground reservoir (see Figure 5). Most nfiltration trenches are wider at their largest surface

What are the requirements
in California

for owners and operators

of Class V injection wells?

1. Submit an Inventory Form to EPA for all Class V
injection wells. The inventory form registers the ownership
and liability for the wells and notes their approximate location.
Complying with the inventory requirement means you are
“authorized by rule” to continue injecting unless EPA requires
more information, a permit, or closure of your well(s). For a
copy of the inventory form, contact EPA Region 9. 40 CFR
144.26

...FROM THE REGULATIONS
(Injection) Well means: A bored, drilled, or driven shaft whose depth
is greater than the largest surface dimension; or, a dug hole whose
depth is greater than the largest surface dimension; or, an improved
sinkhole; or, a subsurface fluid distribution system.

Subsurface fluid distribution system means an assemblage of
perforated pipes, drain tiles, or other similar mechanisms intended

to distribute fluids below the surface of the ground. 40 CFR 744.3

dimension than they are deep. and thus are not classified as Class V injection wells. They are
discussed here simply for completeness. Variations in infiltration trench design may include vertical fluid
distribution pipes placed in the bottom of the trench (so called “infiltration galleries™). Because these

vertical pipes meet the criterion of being deeper than they are wide, an infiltration trench with this
configuration would be classified as a Class V injection well.


https://www.epa.gov/uic/underground-injection-control-region-9-az-ca-hi-nv-mp-gu

Other Regulations

Products claiming to KILL bacteria in stormwater are illegal unless certified by CalDPR

An antimicrobial is an agent that kills microorganisms or stops their growth.

PUBLIC

—
VENTURA COUNTY

WORKS

Does My Product/Device Require
California Registration?

What is a Pesticide?
California Food and Agricultural Code (FAC) section 12753 defines a pesticide

as any of the following:

(1) Anysubstance or mixture of substances which is intended to be
used for defoliating plants, regulating plant growth, or for preventing,
destroying repelling, or mitigating any pest, as defined in FAC
Section 12754.5, which may infest or be detrimental to vegetation,
man, animals, or households, or be present in any agricultural or
nonagricultural environment whatsoever,

(2) Any spray adjuvant.

Further, a “pest” is defined in FAC section 12754.5 as any of the following
that is, oris liable to become, dangerous or detrimental to the agricultural or
nonagricultural environment of the state:

* Any insect, predatory animal, rodent, nematode, or weed.

= Any form of terrestrial, aquatic, or aerial plant or animal, virus, fungus,
bacteria, or other microorganism (except viruses, fungi, bacteria, or other
microorganisms on or in living man or other living animals).

= Anything that the director, by regulation, declares to be a pest.
A product requires registration in California if:

(1) The L5, Environmental Protection Agency (U5, EPA) Office of
Pesticide Programs requires registration of the product (excluding Plant
Incorporated Protectants) and the product is sold, distributed, or used
in California.

(23 California law requires registration of the product even if U.5. EPA does
not {e.g., spray adjuvants, structural pest control devices, certain FIFRA

25(b) products).




Questions?

Thank you for Participating!

Slide 24




	1_WPD_Session 1 & 2 (1 Slide per page)
	Slide Number 1
	Overview
	SESSION 1�Site Planning, Conditioning & Annual Maintenance Tracking
	Background
	Common Acronyms & Definitions
	Ventura County MS4 Permitting History
	Slide Number 7
	2010 MS4 Permit
	Slide Number 9
	Slide Number 10
	Slide Number 11
	New Development Triggers
	New Development Triggers
	Slide Number 14
	New Development Triggers
	Redevelopment Triggers
	Redevelopment�Triggers
	Redevelopment�Triggers
	Redevelopment�Triggers
	Redevelopment Exemptions
	Grandfathering
	Grandfathering Clauses
	Key Definitions
	BMP Hierarchy – 2010 MS4 Permit
	Post-Construction BMPs
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Example – Bioswale
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	SESSION 2�Engineering BMP Design�(PART 1)
	References
	References
	References
	References
	References
	References
	References
	Slide Number 61
	References
	References
	References
	Slide Number 65
	Slide Number 66
	References
	References
	Technical Infeasibility
	Slide Number 70
	Proprietary BMP Selection
	BMPs - Planning
	BMPs - Planning
	BMPs – Planning��http://www.vcstormwater.org/index.php/publications/manuals/tech-guide-manual 
	Slide Number 75
	Appendix E
	Slide Number 77
	Slide Number 78
	Effective Impervious Area (EIA)
	Effective Impervious Area (EIA)
	Site Design Example
	Step 1: Project�Applicability 
	Step 2: Assess Site Conditions
	Step 3: Apply Site Design Principles and Techniques
	Step 4: Apply Source Controls
	Step 5: Apply BMPs to Reduce EIA to ≤ 5% 
	Step 5: Apply BMPs to Reduce EIA to ≤ 5% 
	Step 5: Apply BMPs to Reduce EIA to ≤ 5% 
	Step 5: Apply BMPs to Reduce EIA to ≤ 5% 
	Step 5: Apply BMPs to Reduce EIA to ≤ 5% 
	Step 5d: Selecting and Sizing BMPs
	Step 5d: Selecting and Sizing BMPs
	Example – Must Treat all Developed Areas
	TGM Goal - Retain/Treat 1st Part of All Storms
	Step 5d: Selecting and Sizing BMPs
	Step 5d: Selecting and Sizing BMPs
	Slide Number 97
	Step 5d: Selecting and Sizing BMPs��Sub-Drainage 3B
	Step 5d: Selecting and Sizing BMPs
	Slide Number 100
	Slide Number 101
	Step 5d: Selecting and Sizing BMPs
	Slide Number 103
	Step 5d: Selecting and Sizing BMPs
	Step 5d: Selecting and Sizing BMPs
	Slide Number 106
	Step 7: Apply Treatment Control BMPs to Treat Remaining SQDV
	Step 7: Apply Treatment Control BMPs to Treat Remaining SQDV
	Example -  BMPs for Phased Projects
	Example -  Design Infiltration Testing
	Example -  BMPs Design
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Questions?

	2_Camarillo_Session 3 (1 Slide per page)
	3_Oldcastle_Session 4 (1 Slide per page)
	4_Contech_Session 4 (1 Slide per page)
	5_WPD_Session 4 (1 Slide per page)

