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Municipal Stormwater Management and Watershed Planning

Multiple drivers: TMDLs, Combo of program activities
WMPs, Trash Orders, land and structural controls
development, and more

Mix of public and private
Areas of unmet need ownership
Prioritization BMP

Opportunities for partnership and goal setting implementation Diverse purposes and scales

lterative
Approach

Adaptive Monitoring and

What is working? management assessment BMP condition
How much more is needed? b Program effectiveness

? ?
What? Wheres BMP contributions to compliance




Municipal Stormwater Management and Watershed Planning

What is already built? What condition is it in?

How does it contribute to compliance? How much more is needed?
Where?

How much will it cost to reach and maintain compliance? Can this be
prioritized?

Do | have everything? From everyone in the watershed?

How has this all changed since the last time | pulled this
together?




How can we do better?

Management
Decisions

Stormwater-Specific
Algorithms

Living Datasets that
Cross Jurisdiction
Boundaries

Planning and Collaboration

Asset Management

Condition Scores

BMP Inventory

BMP Inspection
and O&M
Tracking

Implementation Progress and
Reporting

Benefit Quantification
(pollutants, water balance)

Drainage Asset Pollutant and
Networks and Hydrologic
Delineations Source Layers
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Stormwater Management in the Lake Tahoe Basin

Declines in lake clarity have led to three decades of Lake Tahoe Restoration Act
investment and regulation in the basin * Federal authorization in 2000 and
2011
ANNUAL AVERAGE SECCHI DEPTH Lake Tahoe Lake Clarity TMDL

* Adopted by CAand NV in 2011

* Urban stormwater accounts for 70+%
- = of fine particles

TRPA Environmental Improvement
Program

* 1997 to present

FEET

* Over $3B invested by federal, state,
local, and private partners

YEAR *  Watersheds and WQ is a key focus



Lake Clarity TMDL and Lake Clarity Credit Program

* Performance based regulation

{WASHOE '8
COUNTY

« Appliesto 5 counties, 1 city, and 2 DOTs e
across two states |
* Requires Permittees to reduce fine P

CARSON CITY

stormwater particulates (FSP), N, and P as
percent of 2004 baseline

e Standard Metric: One Lake Clarity Credit =
1 X 10*® FSP




Current Setting for Stormwater Management and Planning

Many existing projects/assets and many
different owners

* Traditional stormwater BMPs (public,
private)

* Erosion repairs
* Stream enhancements

* Road maintenance and source control

O&M is important to maintain function -
required by the TMDL

More progress is needed, and the low
hanging fruit are gone




The Solution: Lake Tahoe Info Stormwater Tools

Shared platform for requlators
and Permitees

Permittee workflows for
inventory, inspection, asset
management, and compliance
tracking

The regulatory system of
record

BMP Inventory

Road RAM

Lake Clarity
Credit

Registration and
Trading

BMP RAM

Pollutant Load
Reduction Model

Progress
Tracking and
Performance

Reporting




BMP Inventory
12 distinct BMP Types define by
program

A suite of relevant observations
are defined for each type

BMP are added to inventory and
inspection templates established

: at " ‘ N < e & Center RequestSupport Login
< Stormwater " p y ‘ . { .
//é,e 7;%16 ; B

INFO Tgols - , <N :

Explore v Program Info v

R TN NS IV TREATMENT BMP TYPES

A list of the various Treatment BMP Types is provided here. To see indlvidual BMPs, visit the Treatment BMP page.

DRY BASIN WET BASIN

Number of BMPs; 61

Number of BMPs: 25

Applicable Observation Types

Applicable Observation Types
Observation Welght  Benchmark Default Threshold Default Observation Weight  Benchmark Default  Threshold Default
Infiltration Rate 0.50 - 20% decline Material Accumulation  0.60 0ft 50% decline
Vegetative Cover 0.15 0% 20% Vegetative Cover 0.40 57.5% +/-17.5%
f Material Accumulation  0.35 oft 30% decline 7Conveyance Function  pass/ffall n/a na i
Conveyance Function  pass/fail n/a na

INFILTRATION BASIN TREATMENT VAULT

Number of BMPs: 131 Number of BMPs: 19

Applicable Observation Types Applicable Observation Types

Observation Weight  Benchmark Default Threshold Default Observation Weight  Benchmark Default  Threshold Default
Infiltration Rate 0.80 - 20% decline Vault Capacity 1.00 - 50% decline
Vegetative Cover 0.20 20%

Conveyance Function  passffail n/a n/a




BMP Assessment

Periodic assessment of BMP
condition is used to generate a
relative condition score

Condition score relates to
expected pollutant load
efficacy

v / /é 74/ Stormwatervv

INFO

Explore v Program Info v

4 TREATMENT BMP (Mool N3P I ASSESSED ON: 7/31/2018

This assessment Is for a treatment BMP that Is included in an active Registration with a credir declaration and cannot be deleted or edited.

ASSESSMENT OVERVIEW SCORE

Conducted By Jason Burke Score
Assessment Date 7/31/2018
Type of Assessment Dry Basin

©Regular or Validation ~ Regular 1]
Assessment Observation Threshold Observed Benchmark © Weight Score
Field Notes  Faizan and Darienne Infiltration Rate
. 05 5
For Internal Use Only No (in/hr) - @ 0

Vi

(r:)getatwe Cover . 5 ‘ s -
Material

Accumulation (ft) - Q Q 0.35 5
Conveyance 5
Function

Assessment Total




Credit Registration Accounting and Workflows

Registrations are the
agreement between requlators
and jurisdictions

Registrations provide
transparency and predictability

Software tools facilitate
consistent data tracking and
convenient data submission and
review

[ . \ . osd
Z — G 3 N
é/éz }%f@ :torlmwater'. 5 "> ? 1
INFO g A¥n ¢\ \

Explore v Program Info v Manage v

|™ REGISTRATION ) PLACER COUNTY, CA RNINMGS:FNEE]

+ Registration Information

Registration Area

Launch Pad

Select one or more modeled catchments to include in this registration. You can select catchments by ciicking on the map or

¢ Upload PLRM Projects searching by catchment name.

« Register Treatment BMPs T

@ + |

+ Register Parcel BMPS =
3 §—i

« Other Strategies ra

Register Credits

Q Name

Notes

Jo—




POI I utant Load PLRM SUMMARY REPORT
Reduction Model REsmTMATONDETANS
REGISTRATION DETAILS

Registration Central Incline Village Phase I BMP Registration
© Jurisdiction Washoe County, NV
©Type  Treatment/Parcel BMPs
©Status Approved

As part of the registration

process users upload a PLRM Subcatchments = Treatment BMPs

PLRM File and the system * Rwcupr2

calculates modeled load S Model: CIVph1_noThirdCk
\ Met Grid: 818

reduction values B vt 751 ey Siope: 10%

Flows To: RWCUpr2OF

wWdTriblA

FSP Load Reduction: 561 Ibs / yr Baseline Road O, fions Expected Load % L 1
Catchment Output  Scenario Value S io Value S io Value Reducti Reducti

RWClwer2

FSP Load Reduction: 310 Ibs / yr Volume (ac-ft/yr) 76 76 4.6 3 39%

i FSP (Ibs/yr) 3,466 3,466 1,985 1,481 43%

wdTriblD

FSP Load Reduction: 234 Ibs / yr TP (Ibs/yr) 14 14 9 5 36%
TN (Ibs/yr) 57 57 36 21 3%

wdTriblCb

FSP Load Reduction: 201 Ibs / yr



Demonstrating Progress

Tools

. e ‘ \ < \ ! fer ||| e john Bumns ¢ Manage LT Info v/
- Stormwater v
,.:d,é.e 7:2{_1@ : \ . /

The results of annual road and [NFO
BMP assessments are used to

d e m O n St rate t h at exp e Cte d | O a d registrations and stormwater asset inventory.

PLACER COUNTY, CA

| .
re d U Ct | O n S a re b e I n g m et The credit targets and progress for Placer County, CA are shown below. Current Achievement Status

Jurisdictions register and declare credits to meet the targeted number of By: : ; ) _
credits and Lake Tahoe TMDL milestones. View all credit targets. | Registered Credits b Opficns =

‘Water Year 2026

& Credit Target: 898
I Credit Taget [l Placer Counly, GA

‘Water Year 2025

4 176 credits awarded from King's Beach e
# 34 credits aworded from Lake Tohoe Pork

4 30 credits awarded from Lake Forest Highlands

# 83 credits owarded from west Sunnyside 750

@ Credits Secured: 323
© Credit Target: 760

‘Water Year 2024
# 176 credits awarded from King's Beach
# 34 credits awarded from Lake Tohoe Park
# 30 credits awarded from Lake Forest Highlands

FRegistered Cradis
o
=]
=]

250
# 23 credits awarded from West Sunnyside
4 283 credits awarded from Dallar Point to Tahoe Visto Roads 2022
# 214 credits awarded from Tahoma to Tohoe City Roods
© Credits Secured: 820 o

© Credit Target: 760




Demonstrating Progress LA,

INFO

\or N ’
Stormwater W
Tools e S

Progress Towards Water Year 2025 Program Targets
ReSU|tS are rOHEd Up across Current Achievement Status

jurisdictions, accounting By: Registered Credits V] Options =
for transfers of credits
between Permittees

3,000 Caltrans

[ City of South
Lake Tahoe

[ El Dorado

2,250 County, CA

I Placer
County, CA

Douglas
County, NV

[ NDOT
[ Washoe
County, NV

I Credit Target

1,500

Registered Credits

750

o
I
N e

California Nevada

15



Connecting Actions to Outcomes

Installation of Treatment
BMPs and Investment in
Road Operations ...

Project Number
Action Priority
Implementers
Primary Contact
Stage

Central Incline Village Water Quality Improvement Project - Phase Il

01.01.01.0044

Reducing Stormwater Pellution from City and County Roads
Washoe County, NV

Ben Jesch (bjesch@washoecounty.us)

Completed

ENVIRONMENTAL Duration 2011 -2016
IMPROVEMENT PROGRAM

Stormwater Management » Reducing Stormwater Pollution from City and County Roads

This profect Included small speclfic areas that were identified for water quality
improvermnents as part of the Washoe County EIP Project Assessment completed in
2006. The areas are within project boundaries of several completed EIP projects
howsaver improvements for these areas were never included as part of the older
projects. The problem areas were in need of source control, treatment and improved
flow conveyance.

Key Accomplishments
* Miles of Roads Decommissioned or Retrofitted: 3.06 miles

Threshold Categories

* Soil Conservation « Water Quality

Scormmater Improvements Along Lakeshore Bivd,

Location Expenditures

Expenditures by Funding Source to Date: $2,455,770
Estimated Cost: $2,455,770)

|
e
{va
= s P

Wy,

nciingl.
e = S
"BV~ Villafe




Connecting Actions to Outcomes

© Jurisdiction Wwashoe County, NV +
Name  Centrol Incline Villoge Phase I BMP
Registration
©Type BMP Registration
©status  Approved

Timeframe 10/01/2016 to 09/30/2031 (15 years)
© Annual Credit Potential 44 credits
Estoblishment Year Credit 44 credits (100%)

Potential
... And confirmation they e . e
- - Registration
are maintained and paree s Inchdegio e
i
trategies 3
operated effecitvely ... E————— = e
Supporting CIVph1_BMPReg Final_201 S o ?
8.09.27.pdf
CIVphl_BMPRegisMemo_2021.05.1
Lpdf
Centrol Incline Villoge Phase T WQT
P-CertificoteStotistics-01_13_202Lp
df
Currently Viewing 9 out of 9 Registration Years H Sownlood Table

| Reason for Overriding Credit Potential

A - .

2017 Awarded 37 In the process to complete Parcel BMP RAM and declare credits for oo

2018 Awarded 36 LT Info Stormwater Tooks says the CICU parcel BMP percentage has



Data Center  Welcome Kathleen Eimquist v

Lake Clarity

Connecting Actions to Outcomes s NfO | rracker

About Projects Results v Resources VvV Contact Us

[FLCRE RS p @ T WATER CLARITY

Lake clarity measurements have been taken continuously by UC Davis Tahoe Environmental Research Center (TERC) since 1968, when a white disk, called the Secchi
disk, could be seen down to 102 feet, It is one of the longest, unbroken clarity records in the world, Secchi depth is the most widely used methed of clarity measurement,
and the values are consistent with luser-based measurements also taken by TERC researchers, Water transparency in Lake Tahee is controlled by fine particles blocking
light penetration either by scattering or by absorption. The decline in transparency is the result of accumplation of fine sediment particles and growth of small
phytoplankton (algae). Fine sediments and nutirents are fransporated to the loke by stormwater runoff, stream erosion, and through atmospheric deposition.

... And ultimately results in
deSired enVironmentaI Lake Tahoe Secchi Depth @  Annual Average
outcomes ;

5-Year Average

20

T V40
o
£
£

T s0
[=]

80

100

2000 2010 2020

Year

Summary = Sources

Average annual Secchi depth from the Lake Tahoe Index Station as taken by UC Davis.



range County Stormwater Program

FULLERTON PLACENTIA

LAKE
FOREST

Y
RANCHO
/,r e SANTA

MARGARITA
m < N
VILLA PARK 'BY LAGUNA MISSION |

Y\ A WOODS VIEJO.

ORANGE ' - o,
. A ) R
ALISO UNINCORRORATED.

SANTAANA
HUNTINGTON
BEACH
FOUNTAIN
VALLEY

Legend

[ Jurisdictions
Watershed
Anaheim Bay
Coyote Creek
Newport Bay
Newport Coastal
Santa Ana River

North OC South OC




Stormwater BMPs in Orange County

Trash Capture
Devices

Low Flow
Diversions

Site Level LID

ROW Greéh
Infrastructure

Regional WQ
Retrofits

Groundwater

Recharge

Statewide Trash Order

Land Development
Stormwater Planning

Beach Water Quality

TMDLs and Watershed
Management Plans

Opportunistic IRWM
Partnerships




South OC Water Quality Improvement Plan

A watershed management plan that relies on the
implementation of structural and non-structural
strategies to achieve water quality improvement
(primarily through pollutant load reduction)
according to a schedule of goals/commitments.

Human Pathogen Health Risk Stream Erosion Unnatural Water Balance

—— T ——

Focus on human waste source Focus on dry weather runoff
Focus on stream rehabilitation :
control elimination

Water qualit
Priority water g ety

. numeric goals,
quality

- strategies, and
conditions
schedules

lterative
Approach to
Water Quality
Improvement

Adaptive Monitoring and

management f assessment




Need: Standardize asset tracking and condition assessment of BMPs

' 4
i~ ([ stormwater | Inventory
Solution: (290 Module

Build and maintain consistent
inventory of BMP assets

Support field users and
maintenance managers with rapid
BMP condition assessment and
maintenance tracking

Track BMPs within private parcels
and verify O&M

Store BMP delineations




I 4
Need: Standardize compliance determination and reporting for the
Statewide Trash Amendments, once written into renewed MS4 Permits STORHMATER FROGRAN

4
i~ (( stormwater | Trash
Solution: @.&/C tools Module

Jurisdiction  City of Tustin

Viewing Net Change In Trash Loading Rate With Controls

Last Calculated Date: 2/22/26

Manage jurisdictional land use

layers (priority vs. alternate) S st

Assign trash capture effectiveness s i
. . Land Use Type &
to inventoried BMPs - | o S
0 gal/ac/yr e .‘ ::‘a’: ;0:: td

Perform On—land \/lsual Trash ggsgealli;\ai;l';:ﬂlcenerationkateﬂ B 2.6 to 7.5 reductior

0.1 to 2.5 reductio:

Assessments (OVTAS) e

0.1to 2.5 addition
Net Change in Loading Rate with B 26 t0 7.5 additio
Controls

i -30 gal/ac/yr :; th aoTh mso .~
View progress - L
Phase IMS4

Support compliance reporting

BMP
TUS-INL-43-12

2,991 0 20,464 16,791
Via Partial Via OVTA Score Total Achieved Target Load
Reduction @

gallons per year

5
8 erial
e
| OLand Use Blocks
[0 inventoried BMP Delineations
0 WaMPs
| €3 Jurisdictions

| CRegional Subbasins
| O Pemit Types
: ‘DBMP
‘.N!Chng in Trash Loading Rate (gal/ac/yr)




Need: Quantify pollutant load reduction and water capture performance

Solution:; @ C

v" Model the performance of existing

structural BMPs

v" Report progress

stormwater
tools

Modeling
Module

Treatment BMP Performance
Volume & Load Removal

Microsoft PowerBl|

Modeling Results Summary by Jurisdiction or Watershed

City of Aliso Viejo
City of Dana Point
City of Laguna Beach
City of Laguna Niguel
City of Lake Forest
City of Mission Viejo

Dry Extended Detention Basin
Flow Duration Control Tank
Hydrodynamic Separator
Infiltration Trench
MIV-IT-LHG-3
MIV-IT-MOLC-1
MIV-IT-MOLC-2
MIV-IT-NHP-1
Low Flow Diversion
Proprietary Biotreatment
Proprietary Treatment Control

Harvesting or Diversion
Infiltration
Total

Pollutant

Volume Removal Fate

Dry Wet

Wolume Removed (cuft/yr)

bl
18,635,393
343,959
18,979,352

Load Removed (Ibs/yr)

755
™
™

Pollutant

TPb
DCu
TCu
DZn
TZn

Pollutant
£

185,808.08
5,555.83
680.31

Load Removed (lbs/yr)

17.98236
2295179
60.29111
207.82587
425.24022

Load Removed (MPN/yr)

FC

Preliminary Results; For Discussion Purposes Only

214,265bn




Inventory Module

BMP Location
and Attributes

Modeling
Parameters

Verification Status

Delineation Module

GIS Services

Hydrologic
Response Units

Drainage
Network

How it works.... Runoff Loading

40

"
. ‘ Calibrated Hydrology
l mnirm
10 | Local and Regional
LA WQ Monitoring

BMP Hydrology

Flow (cfs)

Watershed Database Modeling Engine

Long-term Capture
Nomographs

e
—iw
e

e EEy

0w
e
0w

Results and Reporting

Time Period
Water Quality
Wet Dry ) Performance Curves
o ° o i (International BMP
H

Tsted

Drichinge H P
Uriraatad B e e
P
o
Hervess o
nduze l A

Water Balance Results Pollutant Load Results

Water Balance — Current Condition i Database)




Need: An interactive environment to collaborate on potential projects and
explore their stormwater capture and pollutant load reduction benefits

STORMWATER PROGRAM

Solution: b C %%rgnwater Planning Module

View Project Details

v' Prioritize project locations to
get the mOSt Value Name  EINiguel Wetlands

Jurisdiction City of Laguna Niguel

Calculate benefits of potential —
future projects yoie: Gk

Status  Draft

Review and submit projects Detnestonveas 12685
for g ra n.t fu n d | n g Delineation Type Centralized

Other BMPs

Create and storea o
jurisdictional portfolio of

potential opportunities




Why did this solution make sense?

Asset management systems are not designed for this

Value in standardization and transparency

Inventory management, planning, and reporting effort >> custom
software development costs

We have better things to do with our time




Thank You!

Resources:

WWW.ocstormwatertools.org

https://www.southocwaip.org/pages/stormwater-
quality-asset

https://ocgov.oox.com/v/SWQSpecialStudyReport

About the OC Stormwater Tools

DL Bometes Took e g Svwshoves 2 sculdboratonefins o Cravps Cot



http://www.ocstormwatertools.org/
http://www.ocstormwatertools.org/
http://www.ocstormwatertools.org/
https://www.southocwqip.org/pages/stormwater-quality-asset
https://www.southocwqip.org/pages/stormwater-quality-asset
https://www.southocwqip.org/pages/stormwater-quality-asset
https://www.southocwqip.org/pages/stormwater-quality-asset
https://www.southocwqip.org/pages/stormwater-quality-asset
https://www.southocwqip.org/pages/stormwater-quality-asset
https://ocgov.box.com/v/SWQSpecialStudyReport
https://ocgov.box.com/v/SWQSpecialStudyReport

o HOC
OC Stormwater Tools Timeline

Participation with USEPA Planning
on an asset management OC Modul
white paper: Overcoming || Stormwater odule
Barriers to Development Tools developed -
and Implementation of Launched partly funded
Asset Management by OCTA

Rollout of a regional
program to respond to
SSOs = development of a
countywide stormdrain

network GIS dataset

2020 2025

RFP Awarded to Geosyntec & Sitka Technologies - Sep. 2017

Throughout the development of OC Stormwater
Tools, work with Esri and OC Survey on services
to integrate foundational datasets (parcel, sub-
basin layers) has been critical

South OC WQIP development:
asset management & pollutant
load reduction special study



https://ocgov.box.com/s/ziqmdw89b8vq8oekmgoy6w4ux10i27xf
https://ocgov.box.com/s/ziqmdw89b8vq8oekmgoy6w4ux10i27xf
https://ocgov.box.com/s/ziqmdw89b8vq8oekmgoy6w4ux10i27xf
https://ocgov.box.com/s/ziqmdw89b8vq8oekmgoy6w4ux10i27xf

Jurisdiction Facility Type

Stormwater Runoff Capture Data All e All e

for South Orange County -

# Facilities and Avg Stormwater Capture Volume (acft/yr) by & - 0it = 157

@ # Facilities @ Avg Stormwater Capture Volume (acft/yr)

As of July, 2023 ’C stormwater 0
\ STORMWATER PROGRAM \—’ g
Runoff Capture % (Average Year) by Jurisdiction E
. (1]
- 14.22 2
e T 132 108 109 100
E:' 10 6.54 6.18 &L l_ . L . 3442 24 4 214 4 4
E 263 221 211 163 091 083 083  gas * . > & S <&
g B . — e ng?*‘* \kgﬁ"%@@’ e 50 PQ, SN W & ?‘Qo\‘“ & S e
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Jurisdiction Jurisdiction
Average Capture Volume by Wet/Dry/Average Year Stormwater Capture Volume (acft/yr) by Facility Type
@ \Wet Year Captured Volume (acft) @ Avg Year Captured Volume (acft) @ Dry Year Captured Volume (acft) E 502
—
- 1030.08 Wet Rain Year - Total Acre Feet Captured E
G 1000 o
8 2.18K E 400
@ =
= Average Rain Year - Total Acre Feet Captured >0
3
E 1.62K 2
E Dry Rain Year - Total Acre Feet Captured 2
3 500 9.66 Q200
o 33.78 888.70 o
‘-L’ ?24260?1 g
P 216092 157.13 E 49
> 56 9414 6130 S 207 03 0303 2 2 2 2 1 1 1 1 1 0
2 E h 30-41 2143 17.176.998.88 3.62540220 | A 0 M. 3332222111 110
0 . — é-
o o AR PR o
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Facility Type




[ 4
OC Faimater

OC Stormwater Tools Weekly Report

Centralized Stormvi%tef'taptu re/Treatment Assets - Upstream Tributary Acreage by Jurisdiction and Type

Total
29.7K

1,888 1.073 1,002 861 607

County of City of Laguna City of Dana  City of Mission City of Aliso City of Laguna  City of Irvine City of Tustin City of San
Orange Beach Point Viejo Viejo MNiguel Clemente

12,535.31

7.630.77
4,985.32 4,857.05

[ ]

Low Flow Dry Weather Constructed  Hydrodynamic  Dry Extended  Wet Detention Natural Bioinfiltration Proprietary
Diversion Treatment Sys... Wetland Separator Detention Basin Basin Treatment Sys... (bioretention ... Treatment Co...

Distributed Stormwater Capture/Treatment Assets - Upstream Tributary Acreage by Jurisdiction

Total
7.4K

6083 5871 5067 4967 3581 3305 3264 2892 1856 1170
[ — I B S S

County Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof Cityof
of Ora... Tustin Dana.. Costa.. SanJu.. Lagun... Lake F.. Anah.. Brea Missi.. Lagun.. Orange Aliso.. Cypress San Cl.. Ranch... Lagun... Lagun...

61.9 459 311 305 288 21.4 8.6

C)

STORMWATER PROGRAM
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