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Public Works

Safety, Integrity, Quality, Teamwork, Adaptability
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Discuss why BMP strategies must evolve with our projects

What are we asking the BMP to do? (water quality vs. hydrologic control)
Explore temporary vs. permanent (post-construction) BMPs

O&M Planning

Regulatory Compliance

Cost & Performance

The BMP Lifecycle
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BMPs as a system that transitions, not a collection of individual structures.




Projects are rarely static.

As development progresses:

* Drainage areas change

» Impervious surfaces increase

Why BMP Strategies Must Evolve
» Grading changes runoff patterns
» Construction activities shift

» Temporary BMPs become obsolete

* New phases come online {

» Permanent BMPs are installed or
» Ownership and maintenance

responsibilities change




“What are we asking the BMP to do?”

One BMP may accomplish multiple objectives, but don't assume it will.

Define the performance objective first. Then select the BMP.

—

Water Quality

= BMPs may be designed to:

* Remove sediment

» Capture trash and debris
* Reduce nutrients

» Treat bacteria

* Remove metals and
other pollutants

* Reduce runoff pollution
before discharge
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Hydrologic
Performance
BMPs may also need to:

Reduce peak flows

* Detain runoff

» Retain/infiltrate stormwater
Reduce runoff volume
Address hydromodification

Protect downstream
channels

* Cost & Performance



Temporary BMPs: Managing the Construction Phase

Purpose:
To prevent pollutants from leaving the job site.

Examples:
e Sediment Controls
* Fiber rolls, silt fence, check dams, basins
e Erosion Controls
*Hydraulic mulch, soil binders, compaction,
scheduling
* Tracking Controls
*Site access point
*\Waste Management
*Material storage, concrete washout, sanitary

Temporary doesn't mean
unimportant. These BMPs
are designed specifically
for changing construction
conditions and protect
downstream resources.
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PROFILE
NOTES:
. THE MOST IMFORTANT DESH:N PARAMETER 1S
THE CONTROL OF ORIFICE SIZE, WHICH CAN
CONTROL DESIRED DEWATERING TIME. THE
LONGER THE DEWATERIMG TIME, THE BETTER

THE QUALITY OF WATER DISCHARGED FROM
THE SEDIMENT BASIN.
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Sustainable BMP Options

* New/Reusable Products
 Compost/Mulch
* Gravel/Rock
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Sustainable BMP Options

SB1383

Compliance Process
California Department of Resources Recycling and Recovery " [alRecycle

e‘ “C Waste Recycling

COMPOST AND MULCH

OC Waste & Recycling compost and
mulch is manufactured through the
controlled aerobic, biological
decomposition of biodegradable
materials. The product has
undergone mesophilic and
thermophilic temperatures to
reduce pathogens and weed.

Certified™
Compost

STA | Zasief tmeee

COMPOST




Hvdraulic Mulch Geotextiles and Mats

Temporary BMPs
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BMPs aren’t just for Construction ...

Eduafe

* Industrial
* Commercial TR amaras
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Post-Construction (Permanent ) BMPs: s
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Basin Strategies:
Construction = Interim = Permanent

Post-construction BMPs must be protected
during construction!




Basin Strategies:
Construction = Interim =2 Permanent

Project Phase Potential Basin Role Primary Considerations

Sediment, erosion, capacity,
maintenance

Construction Trap sediment / detention basin

Changing drainage areas, phased

Interim Transitional stormwater facility .
construction

Permanent/Post- . .
. Stormwater Detention / Retention
Construction Long-term performance, access, O&M

/ treatment




BMP Basin Decision Tree
A Simple Framework for Choosing & Sizing the Right Basin

DEFINE

What does the project need
to accomplish?

+ Water quality (remove pollutants)
Peak-flow control (detain/release)
Runoff volume (retain/infiltrate)
Hydromodification {(control flow duration)
Multiple objectives (treatment + flow controd)

Don't size the basin until you know
what it needs to do.

SIZE
How much water must it manage?

Calculate runoff velume / flow
{from drainage area and design storm)

+

Determine treatment andior detention
volume requirements

+
Check additional design factors:

Dravwdown time = Infiltration rate
Qutlet/release rate = Freeboard
Overflow / emergency spillway
Sediment accumulation

The basin gets sized from the water it recetves—
nat simply from the space available.

1 DEFINE
Wt does it e 1o St

ab 2
dfp'F.i

DELINEATE

o FrindCy whleir %

DELINEATE
What drains to it?

Drainage area (acres)

IMpenious vs. pervious area

Runoff characteristics

Upstream drainage

Design storm [/ event (per permit/criteria)

More drainage + mare impervious area =
more water to manage.

CHECK

will it actually work?

FUMCTION

= Mests treatment and/or flow requinements?
« Draing within required timeframe?

SITE

E * Enough space?

« Infiliration appropriate?
« Groundwatér, 3ois, sopes, utibties, geatech?

MAINTEMANCE

« Safe access for crews?

» Sediment removal?

= Wegetatan/media makitenance?
« Dutlet access?

LIFECYCLE

, = What happéns when drainage ana changes?
« Can it be modified?
= Who will maintain it—and what will it cost™

3 SELECT

What BMP fits
the site?

Right BMF. Right Size.
Right Site. Right Lifecycle.

SELECT
What type of basin fits the site?

=

FLOW /
Ihl:r::-:: QUALITY HYDROMODIFECATION ROTH
o resmove
{Head to controd how
paliutants?) much and haw quickly
water lerves?)

(Mead treatiment
and fow control7)

« Biargtention

= Biatreatmaént basin

& [nfiltration basin

¢ Vet/ehended detention
= Treatrment fratn

+ [Detention basin

+ Ratention/infiltration

s [Flow-control outhet

« Treatment + datention | |
Combination !

| + Combination BAP
of treatment train

THE RESULT

& BMP basin that works now
and in the future,

DA o i e

THE RIGHT EMP STRATEGY:

o Meets repulatony requirements

v Protects water quality and manages flow
v Fits the site and project neads

v |5 maintainable and accessible

v" Adapts to future phases

v Provides long-term value

5 CHECK

Will it pesfarm,
drain, owerfliow & be
maintatnable®

Choose based on the problem. Size based onthe water. Check based onthe site. Design for the lifecycle.




Operations & Maintenance: The BMP After the Ribbon Cutting

Table 1. Typical maintenance activities for bioretention practices (consult lecal stormwater

Key Question:
o . . . manuals for specific considerations).
Who is responsible for this BMP five, ten, or vy e

1to 2 timies per year Vegetation often grnw';_ vigﬂ:hus!.-p d|_J.‘ing r.aimr
twen ty years from n O W ? :?.:;:.. :';:J:: vegetation to maintain capacity

2 to 12 times per year Frequency depends on location and desired
aesthetic appeal. Providing clarity as to the
timing is impartant 5o that maintenance staff
do not include these areas as part of more

regular mowing procedures.

Onee every 2 to 3 days for first 1 to | If drought conditions exist, plants may need

. ldentifying responsible parties
. Ownership and maintenance agreements e vt b i R

. l}nf:-t-r-'!e spat fertilization far first-year
Inspection schedules

Dead plant removal and Within the firet year, 10 percent of plams can
replacement die. Survival rates increase with time.

. Maintenance triggers P ——

that would otherwise enter the system.

Inlet inspection Onece after first raim of the season, Check for sediment accumulation to ensure

o Vegeta t I O n m a n a ge m e n t then monthly during the rainy that flow into the bioretention practice &= as
season designed.
S d e d d b b I Remove any accumulated sediment.
3 e I m e n t a n e rl S re m Ova Once after first rain of the season, | Check for erosion at the outlet, and remove
. then monthly during the rainy any accumulated muleh or sediment.
. Inlet/outlet maintenance >
Miscallaneous upkeep | Once per month Tatks include collecting trash, checking plant
. health, spot weeding, removing invasive
. AcceSS req u I rements species and removing mulch from the owerflow
device.
- - ¥ Repl f top f If pondi f e than 48 | Repl few inches of filter media.,
E q u I p m e n t a n d Sa fety CO n S I d e ra t I O n S in?:h::i:-l:;l:lml:;am h:'-]ui - ;Ei:n{:n::ﬂ:nrnu?atiz :m;:::;s.r:hem
bioretention practice’s parformance and the
Recordkeeping and documentation o TR R

Facility's ability to drain,




O&M Planning Designed for Maintenance
A BMP that can't be maintained can't
reliably perform.

Consider:
Vehicle and equipment access
Safe access for inspectors
Confined space considerations
Maintenance clearances
Drainage and dewatering
Sediment removal
Replacement of media or vegetation
Easements and access agreements
Clearly identifying BMP components
Preventing landscaping or future
development from blocking access

Before approving a
BMP, ask: “Show
me how you will

maintain it.”




Regulatory Compliance: Keeping BMPs Working and Compliant
Regulatory requirements are another reason that BMP strategies cannot be one-size-fits-all.

Consider:

. MS4 & CGP requirements (differ by state/region)

. Permit-driven BMP requirements

. Water quality and hydromodification requirements

. BMP verification

. As-built documentation

. O&M plans

. Inspection records

. Maintenance documentation

. Responsible party identification

. Changes to BMP configuration during phased development
. Maintaining documentation throughout the project lifecycle

If itisn't
documented, it
can be difficult to
demonstrate
compliance



Construction

Municipal
Separate
Storm Sewer
System (MS4)
Permit

Post-

Construction

Industrial/ Bublic

Commercial Education



Managmg Enwrenmental RISk and Llablllty

(2020) Portola Center South Constructlon Slte $9 1 I\/I|II|on Dlrect dlscharge to High Risk Recelvmg Water

(2021) Orange County: Exeter Property Group — Approved $565,304 penalty. Deficient SWPPP and failure to
implement BMPs.

(2022) Orange County: Baldwin & Sons — Approved $6.6 million penalty. Repeated discharge of untreated stormwater
and failure to implement BMPs. 95-acre site.

(9/9/2022) Los Angeles: Garvey Garden Plaza, LLC — Proposed $1.9 million penalty for CGP violations. No QSP,
ineffective perimeter controls, failure to maintain SWPPP. 1.1-acre site.

(2022) San Diego: Quality Investors LLC — Proposed $411,475 penalty for sediment-laden discharge. 3-acre site.




Building the BMP Is Only the
Beginning: Planning for Lifecycle
Cost & Performance

... Initial construction costs a Maintenance

frequency

//f Long-term O&M costs Replacement
o€ —dLT  costs

@ Access and equipment ), Potential regulatory
costs —/ costs

Where Do | Start? =\ Resilience and
—) adaptability




www.epa.gov/npdes/national-menu-best-management-
practices-bmps-stormwater-post-construction

o ) Linited States
./ Environmental Protection Search EPA.gov
\.’ Agency

Environmental Topics Laws & Regulations Report a Violation About EPA ~

Home Mational Pellutant Discharge Elimination System (NPDES)

. ——
I : g1 g
Dimination sveem vior;  National Menu of Best Management et Stormwater Best Management Practice £ &

Practices (BMPs) for Stormwater -

About NPDES b

-
All NPDES Program Post_constructlon il Mareans: Post Consiruction Stormaarber Mara pement n Few Coweboiment and
Areas F:'E'\:ll:llll.'i'\:'l:""ﬂl.'"l.

CuBatEg oy IS ration

Infiltration trenches

Typical construction costs, including contingency and design costs, can
range from $60,000 to $70,000 per acre of impervious surface treated
(King & Hagan, 2011). In general, maintaining them costs an estimated
5 to 20 percent of their construction cost. More realistic values are
probably closer to the 20 percent range to ensure long-term
functionality.

Description
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SO Pl Shois LTRSS anathdr SivdTiTaaalcs Lo
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QrOUnSWaner Contamination

Siting and Design Considerations
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Construction & Installation BMP Costs:

* Rain gardens (residential under 0.5
acres): S3 to S6 per square foot (often
suitable for DIY).

* Bioswales (linear drainage): S15 to S50
per linear foot (requires professional
design).

* Underground detention systems: $8.50
to $17.00 per cubic foot of storage for
installed commercial configurations.

ASC AMERICAN SOCIETY®
OF CIVIL ENGINEERS

Basin BMP Maintenance Costs:

Routine maintenance tasks:

Average S375 per task (such as minor
clearing or inspections), with basin
BMPs running higher at roughly $S400
per task.

Non-routine maintenance tasks:
Average $S812 to $1,123 per task, with
infiltration practices (permeable
pavement, bioretention) sitting at the
higher end of repair complexity.
Major structural repairs:

Can reach approximately $63,000 per
iIsolated major failure event.




: %&nmnﬂu ML STORMWATER HIOME ABCLIT CONNECT
= BEMP DATABASE
S

The BMP Database project began in 1996
under a cooperative agreement between
the American Society of Civil Engineers
(ASCE) and the US Environmental

Protection Agency (EPA). In 2004, the
Urban Stormwater COT Portal to Urkan BMP Mational Stormwater Agricultural Stream Restoration . o
BMP Database Qualicy Databasa project transitioned to a more broadly

] _ supported coalition of partners now led
National Stormwater Quallty by The Water Resource Foundation

Database LERE)

The Mational Stormeater Qualily Database (NSGD) s anwrban stormealer runofl characterization database thal was HEOD Versinn 4 07 Accatt Database (naw farrmat
imitially deweloped in 2007 and updated periodically through 2075 Version 4.02 contains data from more tham 8,000
3 : b o WSO Data Elamant Surmemary
T = x 3 cl Lt 2 BNl

The overall purpose of the project is to provide scientifically sound information to improve the design,
selection and performance of urban stormwater BMPs. Continued population of the database and
assessment of its data will ultimately lead to a better understanding of factors influencing BMP
performance and help to promote improvements in BMP design, selection and implementation.


https://bmpdatabase.org/urban-bmp-cost
https://bmpdatabase.org/urban-bmp-cost
https://bmpdatabase.org/urban-bmp-cost
https://bmpdatabase.org/urban-bmp-cost
https://bmpdatabase.org/urban-bmp-cost
https://bmpdatabase.org/urban-bmp-cost

(2023) The LA Regional Water Board estimated
% BMP costs between $285,000-5325,000 per
Water Boards s acre-inch of treatment capacity for a

<. Rngewes Reglonal. Water Qualty: Control Board combination of BMPs. The estimate includes
soft costs, but did not include O&M.

TO: Los Angeles Regional Water Board Staff

Megan Kung
Economist

Los Angeles Reglonel Water Board They estimated annual O&M at approximately
ke e 1.5% of capital cost, or:

SUBJECT: Costs and Implications of Cll Permit Options

www.waterboards.ca.gov/losangeles/water_issues * Capital: >285,000-5325,000/ac-in

/programs/stormwater/Commercial_Industrial_an * Annual O&M: $4,275-54,875/ac-in
d_Institutional/cii_cost_analysis_memo.pdf?utm_ e 20-year undiscounted capital + O&M:
source=chatgpt.com $366,225-5417,625/ac-in

After reviewing BMP costs from various municipalities, staff arrived at an average of annualized
BMP cost between $21,107 to $24,069/ac-in.




Table 6: BMP costs of representati ommercial site in Domineuez Channel Watershed

CNT Green Values Stormwater Management Calculator

Dominguez Channel Parcel Capital Annual
BMPs 0O&M

Rain Garden $15,175 $1,025
Trees $2.500 $1,800
Amended Soil $2.900 $0
Parking Lot Swales $92,325 $4,575
Permeable Parking $1,070,652 $2,467
Total (20228%) $1,183,552 $9,867
Total after adding soft costs $1,538,618 $12,827
Total after adjusting to 2023% $1,594,552 $13,293
Total after adjusting for LA costs $2.101,620 $17,521

Table 7: BMP costs of representative commercial site in Los Cerritos Channel Watershed
estimated with CNT Green Values Stormwater Management Calculator

Los Cerritos Channel Parcel Capital Annual
BMPs O0&M

Rain Garden $15,175 $1,025
Trees $2.500 $1.,800
Amended Soil $1,450 $0
Parking Lot Swales $92,325 $4,575
Permeable Parking $687.456 $1.,584
Total (20229) $798,906 $8,984
Total after adding soft costs $1,038,578 $11,679
Total after adjusting to 20238 $1,076,334 $12,104




GREEN VALUES®
CNT STORMWATER MANAGEMENT CALCULATOR About  Calculator Resources

m Green Improvements

Rainfall data for: National Avg., US | edil location |

50.6%

Awg. Annual Rainfall: 32.64 inchas *

Total Cost: $133,161
Results: The green infrastructure applied in this scanario

Vaolume Capacity Capture Goal \mi] increases the area’s potential volume capture capacity by
Increase the capacity of the landscape to caplure at least 0.5 1,000.6 f* or 50.6% of the desired goal.
inches of water over the impervious areas. For this scenario that
i3 equal to 1,977 ft* or a volume of 14,789 gallon. m I R LG R TR
Total Land Use

Single Site Lifa-cycla Cost o, of Goal Land Use Creigannl Area Aren including BEMP{a)

Torkal Irripee r loues: Srma 47 450 7 42 A
The Green Infrastruciure BMPs induded below can provide runofl reduction benefils thraugh infiltration, P o i
evapolranspiration, and reuse of caplured stormwater for irmgation and olher non-patable uses, Green it Pl 4 ]
infrastructure BMPs provide additicnal enviranmental benefits including carbon sequestration, reduced b siace wiaesd kst
energy use, and groundwaler recharge in addition to reduced construction and maintenance costs and bt e o
extended design life, Experiment with applying different combinations of EMPSs then see how you can LAy 5,000 & bl
progress lowards meealing the specified runoll reduction goal, reduce tolal runoff volume from the sile Totel Landacaps Arse 2.550 07 2,550 1
[arnually and Tor he average storm), reduce sile mperviousness and alfect life-cyde costs and benelis, Stvub and Bushes 25507 2,880 ft

Tatal BEP & ran 5050 0=

Tatal Lot Area 50,000 f
Other Vodume Conired 0 gallons

httos://ereenvalues.cnt.ore/index.



Putting It All Together:
The BMP Decision Framework

% 1.What are the regulatory requirements?

¥

A 2.\What are the site’s physical constraints?

4

* 3.What pollutants/runoff characteristics
A need to be addressed?

4
a 4. What BMPs are feasible?

¥

0 5.How will the BMP perform
i during each project phase?

Vb
O 6. How will it transition to the next phase

2

Ty R
W 7. Who will maintain it?

il
B 8.Can it be accessed and maintained?

b
e 9.What is the lifecycle cost?




Five Questions to Take Back to
Your Next Project

1. What does the BMP need to
accomplish?

2. How will it function as the site
changes?

3. What happens when temporary
becomes permanent?

4. Who will maintain it and can
they access it?

5. Can we demonstrate compliance
throughout the BMP’s entire
lifecycle?

.'- B '-;.'. . ::"I- - _.: : : '*I o .. ; : i & .-' l_'_ . - - "-_..' ‘ PR {-.:- r . -_ i ."h (l -:1- 2 e PR i, it oty R Sl
.:____:; ,.‘ : _ l .. ‘._1: .-y- ‘1 .;‘. 3 . . - ' > - :'i"f._",-:.. Al i _r s L -_ __,J 4 ; .-;;_'\-.‘: I_I_.';ﬁ-,-{: w -_'-Ii.;..'_ _-_‘- .:
_ Plan for the phase. Design for the transition. Maintain for the lifecycle.




Knowledge Check!




Thank you!

Robert Rodarte Sue Stoffel

OC Public Works/ OC Public Works/

OC Environmental Resources OC Environmental Resources
Robert.Rodarte@pw.oc.gov Sue.Stoffel@pw.oc.gov
(714) 955-0600 (714) 955-0606
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