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ACRONYMS and ABBREVIATIONS

Menifee Norco, Perris, Riverside, San
Jacinto, County of Riverside aritie

District

2010 MS4 Order R82010:0033
Permit Riverside County Flood Control and
Adequate DISTRICT Water Conservatiobistrict
Sump
BMP Best Management Practice RWQCB Regional Water Quality Control Boarq
CASQA California Stormwater Quality Associatiof SARWQCB Santa Ana RWQCB
CEM Channel Evolution Model SCCWRP Southern California Coastal Water
Research Project
CEQA California Environmental Quality Act SAR SantaAna Region
GIS Geographical Information System TMDL Total Maximum Daily Load
HCOC Hydrologic Conditions of Concern TPG Transportation Project Guidance
HMP Hydromodification Management Plan USACE United States Army Corps of Enginee
Hydrologic Simulation Program United States Environmental Protectiq
HSPF FORTRAN, distributed by USEPA USEPA Agency
LID Low Impact Development USGS United States Geological Survey
MEP Maximum extent practicable WAP Watershed Action Plan
MS4 Municipal Separate Stor®ewer System WQMP Water Quality Management Plan
National Oceanic and Atmospheric .
NOAA Administration WLA Waste Load Allocation
NRCS Natural Resource Conservation Service
Cities of Beaumont, Calimesa, Canyon
Lake, Corona, Eastvale, Hemet, Jurupg
Permittees Valley, Lake Elsinore, Moreno Valley,

Note to the User:
The Santa Ana Region Hydromodification Management Plan (SAR HMP) uses tHeJsainto refer to

any public or private entities seeking the discretionary approval of new development or significant

redevelop projects (Priority Development Projects [PDR]}He Copermittee with jurisdiction over the
project site. The SAR HMP employs the téidser' to identify the Registered Professional Civil Engineer

responsible for submitting the Water Quality Management Plan (WQMP) that meets the Hydrologic
Conditionsof Concern (HCOC) Maximum Extent Practicable (MEP) standards set forth in the SAR HMP.

P8/158362



Simplified HMP Roadmap for User

The Santa Ana RegionSAR) Hydromodification Management PlaiiHMP) was developed by the
Permittees of the SR in response to the Watershed Action RMAP) Provision XII.B.5 of the 2010 SAR
Municipal Separate Storm Sewer Systé&sd) Permit (Order R&20100033). The objective of the SAR
HMP is to manage increases in runoff volumesdetateases itimes of concentratiothat may resulfrom

New Development an&ignificant Redevelopment projects over one acfighe Permit contains specific
requirements that stronglinfluence thehydromodification managememhethodology chosen in the
development of the HMP, including the prioritization of actions based on drainage
feature/susceptibility/risk assessments and opportunity for restoration.

The simplified HMP roadmapuides theuserthrough the steps and the sections of the SAR HMP to:

(1) Identify whether the project is subject tddydrologic Conditions of Concern (HCOC)
requirementsand
(2) When required, meet thdCOCrequirements.

A User, who must meetow Impact Devadtpment LID) and HCOC requirements simultaneously, may
refer to the 2012 SAR WerQuality Managemenilan (WQMP) The 2012 SAR WQMP will be updated
after this HMP is approved.

How do | identify if a project is subject to the requirements of this HKIP

The User may refer to theFigure 1-HMP Decision Flowchartin Section 2to identify if the New
Development oBignificant Redevelopment project ibject to HCOCequirements

A New Development and Significant Redemment project does not causkCOC if any oneof the
following conditions is met:

1 If the project is a New Development or Significartd@velopment project that disturbs less than one
acre or

1 If the project drains to a channel that conveys stormwater to engineered and stable sgciiomsl
identified by the Hydromodification Susceptibility Mapping efforts as definekittion2.2.i; or

91 If the proposed projeatonveys stormwtar directly to aControlled Release Pomtasdefined in
Section2.2.i; or

1 If the project is considered WatershedProtectionProjectin the context of stormwater management
A Watershed Protection Project is not a New Development or Significant Redeveldinojent sce
Section2.2.iii; or

9 Ifit has been determined that the Beneficial Uses in Prado Basin will benefithieopmoject,per
conditions defined isection 2.2v; or

1 If the projectconveys stormwatento NaturalResistant Features or Stable Chanpetsthe conditions
defined inSection2.2.v, or

1 If additional analysis is provided that presents informationHi@DCimpacts are negligible or will be
controlled This may include utilizing existing infrastructure adable information or studies s
Section2.2.M); or

91 If the project isroutine roadway maintenance that maintain the original line and grade, hydraulic
capacity, original purpose of the facility, or emergency roadway maintenance activities that are required
to protect public health and safésgeSection2.2.vii).



If the projectis subject to HCOC regumentsthe User should implement, site design principles and
hydrologic controimeasureslisted inSection 3 to achieve the BOC standards to theaximum extent
practicable(MEP). The User also has the option to implemeiternative compliance Alternative
complianceoptiors arementionedn Section 4

What are the LOCMEP standards thaapplicableprojects must meet?

Applicable projecs shall demonstrate compliance with th€®C MEP standards. Permitré¥ision
XI.E.9 requires thatthe volume and théime of concentration of stomvater runoff for the post
development conditioarenot significantly different from prelevelopment conditio for a 2year return
frequency storm (a difference of 5% or less is considered insignificBaged on an agreement with the
Santa Ana Regional Water Quality Control BoBARWQCB), Users are effectively required to achieve
the following:

1 A postdevelopment condition time of concentration oP®%r more of the predevelopment
condition time of concentrationThe storage effects associated witD BMPs will effectively
increase the time of concentration in the giestelopment conditigrthus minimize the increase
of the peak runoff rate.

1 A postdevelopment condition runoff volume of 105% or less of thedeselopment condition
runoff volume.

If a project cannot meet the requirements mentioned athonay be mitigated by using eaor off-site LID
Principles and LID BMPs to address potential erosion or habitat impact and/or by mimicking-the pre
development hydrograph with the palgvelopment hydrograph for ay2ar, 24hour return frequency
storm. Generally, the HCOC is not significahthie postdevelopment hydrograph is no more than 10
percent greater than the gtevelopment hydrograph. In cases where excess volume cannot be infiltrated
or captured and used, discharge from the site must be limited to a flow rate no greater thacehi ®fpe

the predevelopment ¥ear, 24hour peak flow.

How does thdJsermeet the LOCMEP standards?

TheUserhas the option to meet theJOCMEP standardising either a local approacleé&Section3) or

a regional approactsee Section 4. The SAR HMP is integrated intdection 3.6.1of the WAP, which
identifies local and regional options of the SAR HM&dditionally, upon approval of the SAR HMiRe
SAR WQMP Guidance Documentill be updated The local approach consists of implementingitan
hydrologic controimeasureshat mitigate the volumes and time of concentratiofiow ratein the post
development condition to theGOC MEP standard. The regional approach consists of implementing
offsite mitigation controls that mitigate equivalgif not higher, volumes and times of concentration within
the same watershed or instream restoration projects that prenigecedBeneficial Uses. Regional
options and watershed improvements should be discussed and approveBdmnitieewith jurisdiction
over the project siteefore implementationAlternatively, aUsermay contribute to an Urban Runoff Fund,
if available.

The requirement for volumetric contrdisr HCOC should be determined by comparinge&ar, 24-hour
volumes in there-development and pesievelopment conditionsVolume computations shall be based
on methodsapproved by th®ermitteesincluding:

1 The modified runoff curve number method (iraodified TR55 method incorporating equivalent
curve numberspr

1 The shat-cut synthetic unit hydrograph method based on-ad# storm duration and a-thinute
unit time (seeSection3.2).



If the postdevelopment condition runoff volume exceeds 105% of thelevelopment condition runoff
volume, theJsershall design and implement onsite or offsite mitigation that infikr&eapotranspiise or
harvess and reusethe exceeding volumeDesign and implementation of such onsite or offsite mitigation
shall be based on the Design Handbfowk_ID BMPs andthe WQMPGuidance

In addition, thdJsershallevaluateéboth LID andhydrologic control measurem the time of concentration
for the postdevelopment condition. If necessary, Weershall incorporate site design principles to ensure
that the time ofconcentration in the posievelopment condition is 9b or higher thann the pe-
development condition, thusinimizing the peakow. Site design technigues include decreasing the slope,
increasing the flow length, and/or directing flow over pervioeasi(se&ection3.3).

In cases where excess volume cannot be infiltrated or captured and used, discharge from the site must be
limited to a flow rate no greater than 110 percent of thedpwelopment ¥ear, 24hour peak flow(see
Section3.5).

What are the alternative compliance options available to teer?

Applicable projects may considealternativecompliance to meet HCOC requiremeniBhe Usershould
refer toSection4.0for additional information.

How does theJserinitiate compliance with the requirements of this HMP?
The Usershall evaluate the hydrologic impacts with all available information atedjiate hydrologic

control measurs into the project site design if necessamhe design specifics will be included in the
preliminary WQMR and reviewed byhe Permittee.



1.0 Introduction & Regional Assessment of the Santa Ana Region

1.1 SAR HMP Context

Hydromodification refers to changes in the magnitude and frequency of stream flows and the associated
sediment load due to unmitigatedbanRunoff or other changes in the watershed land udéhgdrology.

Other anthropogenic activities may include agriculture, forestry, mining, water withdrawal, climate change,
and flow regulation by upstream reservoirglydromodification may result in impacts on receiving
channels, such as erosion, sedimima and potentially degradation ofgtream habitat.The degree to

which a channeinayerode or aggrade is a function of the increase or decrease in work (shear stress), the
resistance of the channel bed and bank matédaical shear stress), the change in sediment delivery, and

the geomorphic condition (soil lithology) of the chann€tlitical shear stress is the shear stress threshold
above which motion of bed loagkdiments initiated. Not all flows cause signifant movement of bed

load sedimeré only those which generate shear stress in excess of the critical shear stress of the bank and
bedsediments Historic unmitigated urbanization increasesftbe rate, amount and timing of runoff, and
associated shear eis exerted on theed sedimentby stream flows, may redutedsediment delivered

to the channel and can trigger erosion in the form of incision (channel downcutting), widening (bank
erosion), or both.Flow depths that generate shear below criticahsk#&ess levels have no effect on the
channel stability.

The notion of cumulative effective work, whereby the fitrequency relationship of a channel is multiplied

by sediment transport ratis a masdrequency relationship for erosion rates in a ctgnFlows on the

lower end of the relationship (e.@-year flows) may transport less sediment, but occur more frequently
than higher flows, thereby having a greater overall effect on the cumulative effective work, or the potential
amount of erosion obed and banks, within the channeConversely, higher magnitude events, while
transporting more material, occur infrequently so cause less effective hawkold (1964) found that the
maximum point on the effective work curve occurred around the Zyear frequency rangeThis
maximum point is commonly referred to as the dominant flow.

Permit ProvisiorXII.B.5 of the Permit requires thaWithin two years of completion of the delineation in
Permit ProvisiorXIl.B.4 above, develop a Hydromodification Management Plan (HMP) describing how
the delineation will be used on per project, sudiershed, and watershed basis to manage
hydromodification caused byrban Runoff. The HMP shall prioritize actions based ominage
feature/susceptibility/risk assessments and opportunities for restdratidnere receiving channels are
already unstabldyydromodification management can be thought of as a method to avoid accelerating or
exacerbating existing problemsWhere receiving channels are in a state of dynamic equilibrium,
hydromodification management may prevent the onset of accelerated erosion, sedimentatéval bank
migration.

The Permit contains requirements that strongly influence the methoddioggrcin development of the
HMP. The Permit requires thBermittees to develop an HMP that considers both sediment yield and
balance on a watershed or subwatershed basis, and evélydtemodification impacts for the channels
deemed most susceptibleaggradation andegradation.The SAR HMP explores the impacts of historic
modifications to the watershed, existing watershed protection infrastructure and proposes guitiEawe for
Development an&ignificant Redevelopment projects on tReceivingWaters

Permittees within theSAR include the Cities of Beaumont, Calimesa, Canyon Lake, Corona, Eastvale,
Hemet, Jurupa Valley, Lake Elsinore, Moreno Valley, Meniféerco, Perris, Riverside, San Jacinto, as
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well asthe County of Riverside anRiverside County Flood Control andWater ConservationDistrict
(District).

The SAR HMP will serve as the guidance documenttiressing HCOCThe 2011 Design Handbook

for LID BMPs and the 2015AR WQMP Guidancewill be updated to incorporate the HMIH.a project

has been granted approval of the preliminary WQMP before the implementation date as identified by the
SARWQCB of the SAR HMP, compliance with HCOC, if any, will be grandfathered uthdeapproved

2012 SAR WQMP Guidance.

1.2 Watershed History and Historcal Hydromodification Impacts

Santa Ana River Watershed

The Santa Ana River Watershed is located in southern California, south and easitypbfiens Angeles.

The Santa Ana River Watershed includes much of Orange County, the northwestern cBRimersafe

County, the southwestern corner of San Bernardino County, and a small portion of Los Angeles County.
The Santa Ana River Watershed is bound on the south by the Santa Margarita Watershed, on the east by
the Whitewater Watershed and on the nortbgthe San Gabriel River Watershetihe area of the Santa

Ana River Watershed is approximately 2,650 square miles. The headwaters of the Santa Ana River are in
the San Bernardino Mountains with its major tributary being the San Jacinto River, orgginahe San

Jacinto Mountains. The Santa Ana River traverses through Prado Dam before cutting through the Santa
Ana Mountains and flowing to the Orange Coastal Plain. Eventually, thedisadrarges to the ocean in

the aty of Huntington Beach.

SantaAna Region

The SAR is that portion of the Santa Ana River Watershed within Riverside County and is the area
addressed by the HMP. The SAR extends approximately over more than 63 miles from east to west, and
over more than 29 miles from north to soulthe SAR lies between the Santa Ana Mountains and the San
Bernardino Mountains; the topography of the SAR varies highly with altitudes ranging from 415 feet to
8,200 feet. The San Jacinto River is a tributary of the Santa Ana River within Riverside CRunbyff

from the 768square mile San Jacinto River Watershed is regulated by Railroad Canyon Dam and natural
storage in Lake Elsinorelhis Watershed contributes flow into the Santa Ana River only as a result of rare
high intensity storm events that result in overflow from Lake Elsinore. The San Jacinto River flows through
Canyon Lake, Lake Elsinore, and Temescal Creek to confluenceheitBanta Ana River in thaty of

Corona.

Surface drainage system from the remainder of the SAR, which includes the cities of Jurupa Valley,
Eastvale, and Riverside, drain through local systems to Reach 3 of the Santa Ana River.

Lakes, Water Reservs, and Basins

The SAR includes basins, two natural lakes and severalnmagle reservoirs, some of which may have
modified hydrologic and sediment supply regimes of the natural channels within the SAR. The natural
lakes are Lake Elsinore and Mystic Lake; the maade reervoirs are Prado Dam, Lakiathews, Canyon

Lake, Diamond Valley Lake, Lake Hemet, and Lake Perris. Thesemada reservoirs do not include the
smaller regional watershed protection facilities that may warrant evaluation of their inherent contributions
in mitigating potential HCOCs during project planning.



Basins

There are many retention, detention, debris and infiltration basins located within the SAR that may affect
geomorphologic processellthough they are structurally similar facilities, theyree different purposes.
Basins may include an excavated area and an outlet structure to provide an impouRe@tesrion basins

are typically used to manage stormwater runoff to prevent flooding, downstream erosion, and improve
water quality in an adgnt river, stream or lakéDetention basins are typicaliystalled to protect against
flooding and downstream erosion by storind detaining runoff for a limited period.Debris basins are
designed to prevent debris flows (rocks, boulders, sedjeiertfrom reaching channels where the material
may compromise flow conveyance and result in flooding of agricultural or urban develop@ent.
infiltration basin is typically an impoundment designed to infiltrate runoff to recharge groundwater basins.
Infiltration basins have been demonstrated to have high pollutant removal efficiency.

Natural Lakes

The natural lakes located within the SAR are Mystic Lake and Lake ElsiMystic Lake is a 20@cre
ephemeral lake in the San Jacinto Valley that liediwithe outlet area of the San Jacinto Riveake
Elsinore is the largest natural freshwater laksauthern California. When high intensity storm events
occur overflow from Lake Elsinore discharges into Temescal Wash.

Man-Made Reservoirsand Flood Control Improvements

Prado Lake is a flood control dam that was built in 1941 by tBe Atmy Corps of Engineers (USACE)
downstream of the SAR to provide flood protection to the communities in Orange Cduey25,800
acrefeet dam is alsoperated to provide for water conservatidime USACE also constructed levees along
the Santa Ana River to protect adjacent and downstream communities.

Bautista Basin is located at the headwaters of Bautista Creek southwestitf ifeHemet in the San

Jacinto River Watershed. Bautista Basin was constructed by the USACE to regulate flow and control
sedimentation.Outflow from the basin is conveyed to Bautista Channel and on to the San Jacinto River.
Downstream communities are protected by leveestieaied along Bautista Creek (earthen levee faced

with ungrouted stone revetment) and the San Jacinto River (Segments 1a and 1b of earthen levee faced with
grouted stone revetment) by the USACE and local entities.

Lake Hemet was formed in 1895 followitlge completion of the 13feethigh arched masonry structure.

Lake Hemet is located at 4,340 feet above sea level in the San Jacinto Mountains and has a storage capacity
of 14,000 acrdeet. Lake Hemet captures runoff from the upper reach#dse San Jacinto River and is
operated based on water supply and recreational activities purposes, not flood control. The presence of
Lake Hemet has partially reduced the supply of cegramed sediments that originate from the upper
reaches to the mile segment of San Jacinto River.

Lake Mahews is a 182,000 acfeet reservoir that commenced to supply water in 1941. Lake Mathews
receives water supply from the State Water Project and the Colorado Aqueduct and capturesathe natu
stormwater flowsfrom Cajalco Creek. A series of water quality wetlands and basins, as well as sediment
basins are located on Cajalco Crekkke Mahews and the water quality wetlands and basins are operated
by the Metropolitan WateDistrict solely on the consideratierof water supply, not for flood control
purposes.Releases from Lake Ntaews would only occur if the water elevation was to reach the spillway
crest.

Canyon Lake, also referenced as Railroad Canyon Reservoir, was constructed in 1928 and has a total

capacity of 11,600 acréeet. Canyon Lake receives runoff from the 7&@uare mile San Jacinto River
Watershed.Canyon Lake creates a sump for bed material that has been transported along the San Jacinto
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River. The Elsinore Valley Municipal WateDistrict operates the lake based on water supply
considerations and maintains a minimum lake elevation of 1,372 feet for the benefits of residents of the
Lake Elsinore/Canyon Lake arda.addition, the Canyon Lake Property Owners Association leases surface
rightsfor water recreation and regulates residential development around the edge of the lake.

Diamond Valley Lake is a mamade water supply reservoir located near Hemet and is one of the largest
reservoirs in Southern CalifornidDiamond Valley Lake is borated by the Domenigoni Mountains and

the Rawson Mountains on its northern and southern shores, respectively. The valley between the two
mountains ranges historically drained to Warm Springs Creek (Santa Margarita Region) for its western
portion and the Sadacinto River (Santa Ana Region) for its eastern porfildre Metropolitan Water
District began construction of the project in 1995 and first started filling the lake by way of the Colorado
River Aqueduct in 1999Diamond Valley Lake was created by caouostion of three earth fill dams, two
located on either side of the valley and one on the nortl{Saddle Dam), which has slightly affected
hydrologic and sediment regimes within the SARe construction of Saddle Dam has slightly affected the
contribuion of flows and coarsgrained sediments to Salt Crealo major development has occurred
where slopes are facing north of the Domenigoni Mount&igmond Valley Lake provides storage for
800,000 acrdeet of water and is not a flood control facility.

Lake Perris is another mamade water supply reservoir that was completed in 1973 in the mountain
rimmed valley betweethe cities oMoreno Valley and Perrid.ake Perris is supplied from imported State
Water Project water and the storaggacity of theeservoir isL31,400 acrdeet and is not a flood control
facility.

The storage capacity of the lakes and water reservoirs provide a reduction of peak flow rates and durations
during storm eventsThe potential increases in flood flows resulting frorstogam development are offset,

if not fully absorbed, by the storage effect of the reservoirs (Phillip Williams & Associates, 2004).
However, the presence of these lakes and reservoirs in the SAR affects the geomorphologic equilibrium by:

| Decreasing theamount of runoff released after frequent storm events. The Permittees do not,
however, have jurisdiction over the management of the lakes and reservoirs.

i For basins located downstream of upper and steeper reaches, altering the supply -of coarse
grained sdiment fluxes from high yield areas to the downstream channels. The presence of
coarsegrained sediments is essential in maintaining the natural highly dynamic geomorphic
processes in the SAR.

Urbanization in the SAR

The land uses in the SAR are pritharundeveloped with only approximately 30% in residential,
commercial, and industrial. Historically, the SAR has seen significant agricultural development and
remains a strong component of the Cotsngconomy (2020 General Plan, Riverside Countyij. 2008,
agriculture accounted for 10% of the land uses within the SAR. As of September 2013, the SAR is home
to approximately 1.6 million individuasand current projections indicate an increase of the population by
70% at the horizon of 2085 Projectims for housing demand are proportional to the projected increase in
population, and urbanization has, over the past few decades, been rising rapidly to meet the @eenand.

the last approximately 18 years, Permittees have mitigated increases in ramoffléw Development

during the planning process and have minimized downstream impacts.

1 County of Riverside General Plan, Vision Statement for Year 2020. Website:
http://planning.rctima.org/ZoningInformation/GeneralPlan.aspx

2 State of California, Dept. of Finance, E1 Population Estimates, and RCITs Riverside County Progress Report

32010 Projections of Population. Riverside County Center for Demographic Research.


http://planning.rctlma.org/ZoningInformation/GeneralPlan.aspx

Floodplain Management

Runoff from urbanization is managed by fistrict in collaboration with the G&ermittees.TheDistrict

reviewed technical literature including theffects of Increased Urbanization from the 19716 the 1998

on stormrunoff characteristics in Perris Valley, CAnd the"Engineering Workshop on Peak reduction

for Drainage and Flood Control Projectghen developing the criteria for managing increased runaff.

number of technical issues were explored in some detail, including a review of the models used to evaluate
developmentelated increases in runoff, and a review of the effectiveness of the \@etension/retention

schemes commonly proposed as management measures. The Permittees require users to demonstrate that
the projecs associated runoff volume and peak discharge will not significantly increase for selected storm
return frequencies in deloping projectspecific WQMPs.

The Permittees participate in the National Flood Insurance Program, which provides subsidized flood
insurance to participating communities. The Permittees successively implement and enforce a floodplain
management ordinaacto regulate development in mapped flood hazard areas. Consistent with the
requirements of the National Flood Insurance Program,Disg&ict has adopted the 18@ar return
frequency storm event as the minimum standard for the protection of all hatstalttures. Flood
protection facilities, including storm drains and detention and retention facilities within the SAR, are
designed to provide this level of protection. In addition, onsite drainage facilities are required to convey
the 1Qyear storm whe habitable structures are protected from the €Y flood by the inclusion of factors

of safety and freeboard. Construction permits are issued only for projects meeting or exceeding these
requirements.

The Permittees collectively maintain MS4 fiigs to ensure that adequate level of protection is provided

for their communities. Projects may be considerethbyistrict to reduce historical flooding hazards in
specific communities in order to minimize threats to life, property and the envinbnmienprovement

projects may also include the rehabilitation or restoration of channel segments that have been impacted by
Hydromodification.

Future Infrastructure & Project Prioritization

The Permitteeare responsible for the maintenance of the MS#iwithe SAR. District was established

by the Legislature to ensure that the major drainage infrastructure is properly functioning to convey the
design discharge and protect the communities of Riverside ColimyDistrict as part of its annual budget
process, holds public budget hearings for the purpose of receiving flood control project requests. The
process is described, as follows:

1 Public hearings are held in a centrally located public place in each Digtiiet's seven tax
zones. Eachane haghree Flood Control Commissioners who are zone residents. These
Commissioners are appointed by the Board of Supervisors.

1 Any individual, or representative of any business, organization, or government entity, may
make a request for a flood control prajbg appearing at the bueighearing for the appropriate
zone, or by submitting a written request to Bistrict. Support for currently budgeted projects
may also be offered. Written project requests include the location and nature of the problem
and tte degree of damage (i.e., are residences or businesses actually flooded, etc.).

| After the public hearindistrict staff prepares cost estimates of all newly requested projects,
as well as ongoing projects, and then prioritizes them on the basis of public need, necessity and
available funds. A draft budget is then preparedistrict staff and is presented to the
Commissioners at a second public meeting (Work Session). At the Work Session, the
Commissioners review the draft budget vitistrict staff and make adjustments, as they deem



appropriate before making a recommendation for approval. The Work Sessionkibca pu
meeting and there is opportunity for public comment.

In June, a final draft proposed budget, approved by tme Commissioners, is forwarded to
theDistrict's Board of Supervisors for final approval.

1.3SAR HMP Organization

The HMP is organized in four sections, supported with technical appendices.

1
1

Section 2: Identification 06AR HMP requirements folew Development and Significant
Redevelopmenprojectsnot subject to HCOC requirements

Section 3: Identification oftandards to be achievea theMEP and the applicable tools and
measures to meet these standards.

Section 4: Discussion d@he alternative compliance options that are availablesés unable
to implement onsite volumetrimitigationfor hydromodification.

Technical Appendices: [terature review of the state dfydromodfication science and
incorporation ofthe findings of HMP studies performed to classityeamsegments per
susceptibility category, and qualify the potential to supply lbad sediment$o Receiving
Waters per sufvatersheds.



2.0Santa Ana Region HMP Requirements for New Development and
Significant RedevelopmentProjects

This sectioridentifies where in th€ AR and under what circumstances dottteOC MEPstandards apply

for New Development and Significant Redevelopment projects. The HMP identifies the coverage areas that
arenot subject tdtHCOCrequirements based on Permit Provisions, existing infrastructure, the state of the
hydromodification science, specific HMP studiesrfpemed within the SAR, the practicality of
implementation ofhydromodification controls and consistency with the SAR WQMP, environmental
benefits of the implementation of controls, and approtgdromodification exemptions for other
jurisdictions in Calibrnia.

2.1 HMP Applicability Requirements

2.1.1 HMP DecisionFlowchart

Users may refer to the HMP Decision Flowchdigure 1, to determine ifhydromodification
management controls are required per the requirements of this HMP. When required, the HMP
Decision Flowchart will direct the user to the adequate sections of this HMP describing the
hydromodification management controls to be implemengsgdh on the project type and size.

It should be noted that all projects are subject to the Pgidniid, design capture volume (DC\nd
water gquality treatment requirements evelyifiromodification controineasurs for both volumetric
mitigation and time of concentration mitigation are not required.

As noted inFigure 1 New Development and Significant Redevelopment project does not cause a
Hydrologic Conditions of Concern (HCOC) if any one of the following ctioxis is met:

1
T

If the project is a New Development or Significatdevelopment project that disturbs less
than one acreor

If the project drains to a channel that conveys stormwater to engineered and stable channel
sections identified by the Hydromodiéition Susceptibility Mapping efforts as defined in
Section2.2.ior

If the proposed projecionveys stormwatetirectly to aControlledReleasePoint, as defined

in Section2.2.i; or

If the project is considered a Watershed Protection Project in the context of stormwater
management A Watashed Protection Project is not a New Development gnifsiéant
Redevelopment Proje(deeSection2.2.iii); or

If it has been determined that the Beneficial Uses in Prado Basin will benefthgroject,

per conditions defined iSection 2.2v; or

If the projecttonveys stormwaténto NaturalResistant features ar@able Channelgper the
conditions defined ifsection2.2.v; or

If additional analysis is provided that presents information#H@®Cimpacts are negligible

or will be controlled. This may otude utilizing existing infrastructure, alable information

or studies (geSection2.2.M); or

If the project isroutine roadway maintenance that maingdine original line and grade,
hydraulic capacity, original purpose of the facility, or emergency roadway maintenance
activities that are required to protect public health and séfegBection2.2vii).
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2.1.ii Requirement for Proper Energy Dissipation System(s)

As identified in the HMP Decision Flowchart Figure 1, properly designed energy dissipation
systemsset forth by thel982 Los Angeles Flood Control District Hydraulic Design Mdrareother
approved alternatives (Caltrans, Army Corps, Green B@okyequired for all development project
ouffalls to unlined channels. Theser should design the energy dissipation system based on an
engineered acceptable method to reduce impacts from concewutfedts. For reference purposes,

the 1982 Los Angeles CowynFlood Control District Hydraulic Design Manual identifies that (page
B-12):

"When a storm drain outlets into a natural channel, an outlet structure shall be provided, which
prevents erosion and property damage. Velocity of the flow at the outlet stgpakl as closely as
possible with the existing channel velocity. Fe

€ When the discharge velocity is high, or super
protection in the vicinity of theutlet and an energy dissipation structtre.

11



Figure 1 - HMP Decision Flowchart

No
Is project over one acre and is not part of a
common plan of development?
Yes l‘
No
Proper Energy Dissipation Provided? —» Redesign Energy Dissipation System
Yes
v Does the project drains to a channel that conveys stormwater to engineered
es and stable channel sections identified by the Hydromadification Susceptibility No
< Mapping efforts as defined in Section 2.2.i;
OR
Does the proposed project convey stormwater directly to a Controlled Release
Point as defined in Section 2.2.ii;
OR
Is the project considered a Watershed Protection Project as defined in Section
2.2.iii;
OR
If it has been determined that the Beneficial Uses in Prado Basin will benefit from
the project, per conditions defined in Section 2.2iv;
OR
Does the project convey stormwater into Natural Resistant Features and Stable
Channels per the conditions defined in Section 2.2v;
OR
Was additional analysis provided that presented information that HCOC
impacts are negligible or will be controlled (see Section 2.2.vi);
OR
Is the project a routine roadway maintenance project that maintains the original
line and grade, hydraulic capacity, original purpose of the facility, or emergency
roadway maintenance activities that are required to protect public health and
v safety (see Section vii)?
Not subject to HCOC
requirements

| '

- Implement HCOC requirements to the MEP per
End of Decision Flowchart Section 3.0
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2.2 Projects Not Subject to HCOC Requirements
Projects maynot be subject to HCOC requiremeissed on specific channel or watershed conditions.
Theseconditionsare detailed in this section.

2.2.i Hydromaodification Susceptibility Mapping

This includesareas that convey stormwater into engineered and regularly maintaailé@des or natural
resistant featureas identified per the SAR Hydromodification Susceptibility Report and Mapping (see
Appendix A), are not subject to HCOC requirements.

To confirmthe exemptionUser must determine if the project conveys stormwater into a continuous
engineered and regularly maintairfadility to an Adequate Sungr anaturalresistant feature

2.2.1i Controlled ReleasePoint

This includesareas that convey stormwateradontrolled Release PoinkeeFigure 2 for Controlled
ReleasePoint locations For exact location of a CRP please seeStmmwaterand Water Conservation
Tracking Tool Geodatabage

To confirm the exemptionUser must determine if the project conveys stormwater into a continuous
engineerednd regularly maintained facilityr anaturalresistant featuro a CRP
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Figure 2 - Controlled Release Locations
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2.2.iii Watershed Protection Projects

Watershed Protection Projects, in the context of stormwater management, are constructed to prevent
economic, social, and environmental damage tdSHR, including ReceivingWaters, by providing the
following:

Water qualityprotection by the proper management of stormwater and floodplains
Flood risk reduction to adjacent land uses, stored matter, and stockpiled material
Elimination of the comingling of stormwater and hazardous materials

Erosion nitigation

Restoration ofivers andecosystems

Groundwaterecharge

Creation of new open space and wetlands

Programs for water conservation, stormwater capture and management

Retrofit projects constructed to improve water quality

E N N

Watershed Protection Projects provide an importantremviental benefit toward protecting Beneficial
Uses by preventing stormwater from mobiliziRgllutant loads and/or managimpllutant sources into
ReceivingWaters from adjacentrbanland uses.

Any potential impacts upon the environment from Watershed Protection Projects are mitigated through
required compliance with CEQA, thgSACE 404 Permits, RWQCB Section 401 Water Quality
Certification and California Department of Fish and Wildlife Sectid®d02l Streambed Alteration
Agreements. Furthermore, Watershed Protection Projects are not condidere®evelopmentor
Significant Redevelopmeprojects as they do not involve any poshstruction human use or activity, and

have no associated PollutanfsConcern. ConsequentWatershed Protectiornréjects would not require

the preparation of a ProjeBpecific WQMP.However,"Other Development Projettare required to
incorporate appropriate LID Principles (Site Design), Source Control, and otherBihitPrsmay or may

not include Treatment Control BMP£o-Permittee staff will require Proje&pecific WQMPs for these

Other Development Projects not considered under priority development categories, if deemed necessary to
ensure that the potential fogsificant adverse water quality impacts to storm water are mitigated.

2.2.iv Beneficial Uses in Prado Basin

The Orange County Water District owns 2,150 acres behind Prado Dam in Riverside QCipsttgam
of the Prado Dam lies a largeastd of forested, ripanahabitat. This productive and rare ecosystem
supports rich plant and animal life that includes many different species.

It has been determined that the Beneficial Uses in Prado Basin will benefit from stormwater runoff that
may have otherwise beegtained onsite due to hydromodification mitigation requiremererefore, the
Co-permittees may exempt the areas draining to Temescal Wash between the Prado Basin and the U/S
confluence with Bedford Canyon Wash Reach from implementing hydromodificatidigation
requirementsSee Figure3 for areas that are exempt from HCOC requirements
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Figure 3 - Areas draining to Temescal Wash between the Prado Basin and the U/S confluence with Bedford Canyon Wash
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2.2.v Natural Resistant Features andtable Channels

Usess have the option toonsult with an expert argerform a stream stability analysis faaturalresistant
features andtable channeldownstream oNew Development oSignificantRedevelopmerirojecs. The
stream stability analysis should analyze the susceptibilithefchanneto hydromodification based on
hydraulic and geomorphic considerations. Tuser may identify, if applicable, that thehannelsare
currently stable.The analysis shall inctie:

1 As-builts, maintenance records, and design specifications that demonstrate the bhanthel
capacityto convey the Zear ultimate discharger

1 A degradation/aggradation evaluation (scour analysis) for a sirgdar2storm using approved
hydraulc methods that demonstrate the stability of the channel undetyder 2vent.

New Development or Significant Redevelopment Projects discharging into c@nleelsare not subject
to HCOC requirement. The results of the stream stability analysitdsbewocumented and attached to
the project preliminary WQMP for approval by the Permittee.

2.2.vi Existing Infrastructure Information

The susceptibility maps were based on current available data and a desktop analysis, therefore a more
detailed analysis may be necessary. Infrastructure continues to be constructed and may become available.
TheUsermay perform a evaluation to demonsteato thePermittee thaHCOCimpacts will be negligible
or will be mitigated by existing infrastructure. The evaluation should be based on existing data and existing
infrastructure. The analysis should include:
1 As-builts, maintenance records, and dasigpecifications that demonstrate the capacity of
downstream channels to convey thgear ultimate discharger
1 A degradation/aggradation evaluation (scour analysis) for a sirgdar2storm using approved
hydraulic methods that demonstrate the stghilitthe channel under they2ar event.

To confirm the exemptionlser must determine if the project conveys stormwater into a continuous
engineered and regularly maintained facility to an Adequate Sump or a natural resistant feature.

2.2.vii Transportation Projects

This includesroutine roadway maintenance projects that maintain the original line and grade, hydraulic
capacity, original purpose of the facility, or emergency roadway maintenance activities that are required to
protect public health and safety.

Permitteeroadway projects are linedtew Development oiSignificant Redevelopment projects to be
completed within a limited righof-way. Permit Provision XlI.Riequirel the Permitteego develop d.ow

Impact DevelopmeniGuidance and Standards for Trgportation Projectswhich was approved byhe
Executive Officeron October 22, 2012and was required taneet the performance standards for site
design/LID BMPs, Source Control and Treatment Control BMPS as well as HCOC criteaddition,

the guidance document addresstreets, roads or highways used for transportation of automobiles, trucks,
and motorcycles and exclude routine road maintenance activities where the surface footprint is not
increased. The guidance document inotlgkinciplescontained in the USEPA guidan¢&)anaging Wet
Weather with Green Infrastructure: Green Streetsl include the following:

1 Guidance for new road projects;

1 Guidance specifically for projects with existing roads;
1 Sizing criteria that trigger project caege (i.e. impervious area);
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1
T

Green infrastructure approaches that are taken to the MigP;
A BMP and design feasibility analysis on a project specific basis.

The Low Impact Development: Guidance and Standards for Transportation Projectsnent does not
apply to the following projects, and thus does not apply to performance standards for site design/LID BMPs,
Source Control and Treatment Control BMPs as well as HCOC criteria:

=A =4 =8 =8 =9

Transportation Projects that received CEQA approval prior to October 22, 2012

Emergency Projects, as defined in the Guidance, Section 2;

Maintenance Projects, as defined in the Guidance, Section 2;

Dirt or gravel roads;

Transportation Projects that are part of a private new development or significant redevelopment
project and requad to prepare a Water Quality Management Plan (WQMP); and

Transportation Projects subject to other MS4 Permit requirements, e.g., California Transportation
Department(Caltrans) oversight projects, cooperative projects with an adjoining County or an
agencyoutside the jurisdiction covered by the Santa Ana Region MS4 Permit.
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3.0Santa Ana RegiorHCOC Maximum Extent Practicable Standards

The objective of this section is to identify the specifi€®LC standards thaNew Development and
Significant Redevelopmenprojecs have to fulfill to the MEP in the SAR. OnNew Development and
Significant Redevelopment projects that angbject to HCOC requiremenper Section 2should address
the HCOC MEPstandards.

3.1 HCOC MEP Standards

The HCOC MEPstandard are designed to manage increases in runoff volume and reductions in runoff
time of concentration frolew Development an@ignificant Redevelopment projects.

Projects do not cause a HCOC if the volume andtithe of concentration of stomvater runoff for he
postdevelopment conditiomre not significantly different from prelevelopment condition for a-year
return frequency stormA non-significant difference is equivalent to:

1 A postdevelopment condition time of concentration o#®8r more of the prelevelopment
condition time of concentration;

1 A postdevelopment condition runoff volume of 28%r less of the preevelopment condition
runoff volume.

If a project cannot meet the requirements mentioned above, it may be mitigated by usiraffesite LID
Principles and LID BMPs to address potential erosion or habitat impact and/or by mimicking-the pre
development hydrograph with the palgvelopment hydrograph for ay2ar, 24hour return frequency
storm. Generally, the HCOC is not significahthe postdevelopment hydrograph is no more than 10
percent greater than the gievelopment hydrograph. In cases where excess volume cannot be infiltrated
or captured and used, discharge from the site must be limited to a flow rate no greater trexoekt®f

the predevelopment ¥ear, 24hour peak flow.

The HCOC MEPstandard is also applicable to thd$éew Development and Significant Redevelopment
projects seeking compliance through offsite mitigation projects or regional mitigation approatlaes tha
consistent with the strategy of theAR. Refer toSection 4for aternative compliance mitigation projects

3.2 Volumetric Matching Approach

Users are encouraged to use hydrologantrol measures available to meet tHEOC MEP standard
identified inSection3.1 The intent of the HMP is not to specify the types of hydrologic control measures
that can be used but rather identify the criteria that must be met, allowing flexibillt\sém to meethe
HCOC MEPstandard. The 2011 Design HandbdakLID BMPs provides information on BMP design

to meet the combinefireatment Control andID requirements. The handbook wilé updated tspecify

the type of BMPs that can be used to md€0ODC standardsiter this HMP is approvedThe LID BMP
handbook can be found at http://rcflood.org/NPDES/LIDBMP.aspx

The requirement for onsite hydrologic controls should be determined by compayiey, 24-hour
volumes in the prelevelopment and pestevelopment contions. The postievelopment condition runoff
volume should be 185 or less of the prelevelopment condition runoff volume.

The delineation of drainage management areas should comply with the guidance set forth in the SAR
WQMP.

TheUser should computeykar volumedased omistrict approved methods, including:
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1 The modified runoff curve number method (iraodified TR55 method incorporating equivalent
curve numbers)This method i®ased on modified curve numbeEg(ation 1) and the modified
equation for initial abstractiorEquation 2).

Equation 1 - Modified Curve Number

- pmT
0 Ug 3
p Tl
P X D — P p
Equation 2 - Modified Initial Abstraction
‘© mtwyY

The determination of this method is detailed in Ru@affve Number Method: Examination of the initial
Abstraction Ratiolfttp://ponce.sdsu.edu/hawkins _initial _abstractior).pdf

1 The shorcut synthetic unit hydrograph method based ot@4 storm duration and a 4finute
unit time. The User should perform the volume computations based on the guidance and
assumptions provided in Section E of District Hydrology Manual.

If the postdevelopment condition runoff volume exceeds 105% of thelevelopment condition runoff
volume, the User should design and implement onsite or offsite mitigation BMPs that infiltrate,
evapotranspirate, or harvest and reuse the exceeding vdRefesring to Section 2.1.4 of the SAR WQMP
GuidanceDocument the Permittees have adopted a Development Planning and Permitting Process that
includes an Initial Environmental Study a@EQA checklist. These initial environmental studies will
identify mitigation effects that are specific to the conditions associated with the project and downstream
reaches and habitatBesign and implementation of such onsite or offsite mitigation BM&sldbe based

on theDistrict Design Handbookor LID BMPs and theNQMP Guidance

3.3 Mitigating the Post-Development Time of Concentration

Permit Provision XII.E.9 identifies that, in addition to mimicking-paad posidevelopment volumes for

a 2year return frequency storiprojecs are also required toitigatethe postdevelopment conditiotime

of concentratiorso that it is not significantly different frothe predevelopment condition (a difference of
5% or less is considered insignificant). Mitigating the time of concentration will effectively minimize the
increase of the peak runoff rate.

Due to the storage effects that occur when matching the runoff volume of the pedtvelopment
condition with the pre-development condition throughSite Design andT reatment Control BMPs, the
resulting time of concentration for the postdevelopment condition will be, in most cases, greater than
the time of concentration of the predevelopment condition.

A projectmust effectively demonstrate that the pdstvelopment conditio time of concentration is 96
or moreof the predevelopment condition time of concentration.

The Permit defines the time of concentration as the time after the beginning of rainfall when all portions of
the drainage basin, or drainage management area;ontributing simultaneously to flow at the outlet.
Page D1 of theDistrict Hydrology Manual (1978) complements the definition to state that the time of
concentration corresponds to the time required to reach the maximum or equilibrium runoff rate.
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The hydraulic theory identifies three major factors that affect both time of concentration and travel time,
including:

Surface roughness

An increase in the surface roughness will retard flow, thus iriagetse time of concentration. Areas of
dense vegdation typically present higher roughness coefficients than smoother surfaces such as
impermeable pavements (NJSBMP, 2004). Roughness coefficients will vary based on the land cover, the
season, and the degree of maintenance. As identified in the SAR W&QMdithg native vegetation should

be preserved or native plants should be used to restore disturbedestag, (2012).

Slope

Ground slope and the slope of ongit@inagesystems play a significant role in computing the time of
concentration. Orite grading will typically reduce the slope of overland flow, when directed through storm
drains street gutters, and diversionslowever, tiannel straightening will tend to increase the slope of
stormwater conveyance systems.

Flow length

In small noaurban watersheds, much of the travel time results from overland flow in upstream areas
(USDA, 1986). Site development is typically associated with a reduction in overland flow and an
optimization of the hydraulic efficiency of onsite stormwater conveyagstems, thysncreasing flow
velocity and decreasing the time of concentration.

Projectsshould follow the site design principles defined in Section 3.2 of the SAR WQMP. If necessary,
uses may increase the time of concentration by maximizingahghness coefficient and the length of the
flow path for the most remote area in the drainage aftar the transition to shallow concentrated flow,

the usermay investigate the effects of decreasing the slope, increasing the flow length, and/fiogdirect
flow over pervious areas on the time of concentration. Increasing the time of concentration may be
accomplished through the described mitigation princiglesatmeniControland LID BMPs.

3.3.I Treatment Control BMPs

Permit Provision XII.E.2. identifies th&riority DevelopmentProjects are required to infiltrate, harvest

and use, evapotransaie, or biotreat the 8% percentile storm eventlf deemed feasible, this may be
accomplished through the implementatiorooite TreatmentControl BMPs. Onsit@ reatmentControl

BMPs may also be designed for volumetric considerations, as describection 32. TreatmenControl

BMPs typically introduce a hydraulic residence time or travel time for the runoff to flow from the inlet to
the outlet of the BMP. This residence time should be taken into account in the computation of the time of
concentration for the pastevelopment condition.

3.3.ii Site Design

The design principles that are available tolllsermay also consist of usir§ite DesignBMPsto mitigate
the time of concentration, including:

1 Maintaining predevelopment flow path length by dispersing and redirecting,flganerally,
through open swales and natural drainage patterns;

Increasing surface roughness (rougher pavements, dense vegetation);

Detaining flows (open swales, bioretention systems);

Minimizing compaction and changes to existing vegetation;

Flattening gades in impacted areas;

Disconnecting impervious areas (e.g., eliminating curb/gutter and redirecting downspouts);

=A =4 =4 -8 =9
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1 Connecting pervious and vegetated areas (native vegetation and tree planting);

1 Swales and open channels should be designed based doc#thedrainage manual while
considering: (1) optimizing the surface roughness to reduce flow velocity and maximizing the use
of pervious soils (2) maximizing the width of the channels to reduce the flow velocity; (3)
maximizing channel lengths and potefi§i introduce meanderingnd(4) minimizing the channel
gradient.

3.3.iii Computation of Time of Concentration

The computation of the total travel time from the hydraulically most remote point in the drainage area to
the outletat the downstream pointay consist of quantifying the different phases of flow, including sheet
flow, shallow concentrated flow, and open channel flow. Obermay compute the time of concentrations

for the 2year return frequency storm event for both the-dweelopment coridon and the post
development condition, separately. Computatioraulshsolely be performed usinDistrict-approved
methods mentioned in the Hydrology Manual Found here:
http://rcflood.org/downloads/Manuals/Hydrology%20Manual.pdihe Usermay use anbier equivalent
method, only if approved by tiermittee.

3.4 ldentification of Existing Conditions for New Developments

Compliance with the Permit requirement should be based on the results obtained from the computational
methods identified inSection 3.L As part of developing aNew Developmentor Significant
Redevelopmentroject, aUser should identify and document, using professional knowledge; pre
development (existing) conditions in terms of geology, topography, soils, and vegetStgnificant
Redevelopment projects ahid identify the existing conditions (imperviousness, drainage manage

areas, topography, soils, vegetation).

Several publiclyavailable information sources may help Weer characterize prdevelopment conditions
for New Development, including:

1 The Riverside County Stormwater Geodatabase, entitled Stormwater & Watservation
Tracking Tool (SWC¥) that is available to alluserswithin the County of Riversides¢e
http://rivco.permitrack.com/) The User may identify information regarding local topology,
stormwater infrastructure, groundwater, the local habitasprdies.

1 Soil database (#678, #679, and #680) from the Natural Resources Conservation Service (NRCS).
Among the parameters of interest, the database identifies the type, the original range of observed
topographic slopes, the soil erosion factor K, afalailable, plant community information for the
native or predevelopment soil. The database is accessible through the Web Soil Survey page
(http://websoilsurvey.nrcs.usda.gov/app/HomePagg.htm

1 Vegetation and eeegional GIS information listed by the.® Forest Services. ThESEPA
Ecoregion database information locates3A&R in the Southern California Mountains and Valleys
Ecoregion andeferences the climate of humid and temperate Mediterranean TypaJSEPA
Ecoregion database identifies also the vegetation province of the SAR within the California Coastal
Range Open WoodlarshrulzConiferous Foresvleadow province. A historical CALM& GIS
vegetation layer is available for the year 1977 (USFS, 2008 historical vegetation layer reveals
a majority of evergreen chaparral shrub and scrub oak within the wateFsirébdose areas located
within the Urban Land and Agriculture vegetattiarea, theisermay select the shrub vegetation
for predevelopment, naturally occurring, conditiorfiSigure 4 delineates the distribution of
historical vegetation types in tHeAR. GIS-based layers are available on the USFS website
(http://lwww.fs.usda.gv/detail/r5/landmanagement/gis/).
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9 Other historical USGS topographic maps and aerials of the SAR are publicly available from the
USGS website.

3.5 Flow Rate Mitigation

Permit Provision XII.E.Q identifiesthat i a project cannot meet the requiremeanentioned abovand

the exemptions mentioned $ection 2 it may be mitigated by using oor off-site LID Principles and LID
BMPs to address potential erosion or habitat impact and/or by mimicking tdeyetpment hydrograph
with the postdevelopmenhydrograph for a-¥ear, 24hour return frequency storm. Generally, the HCOC

is not significant if the posievelopment hydrograph is no more than 10 percent greater than the pre
development hydrograph. In cases where excess volume cannot be infiltrataedtumed and used,
discharge from the site must be limited to a flow rate no greater than 110 percent ofdbeghopment
2-year, 24hour peak flow.
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Figure 4 - Historical Vegetation and EceRegions in the Santa Ana Region
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Santa Ana Region Hydromodification Management Plan
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4.0 Alternative Compliance for Hydromodification

The Watershed Action Pla(WAP) was developed by the Permittees of the SAR to identify a
comprehensive strategy that addresgatershed scale water quality impacts of urbanization iPénmit

Area associated with Urban Total Maximum Daily Load (TMPAgste Load Allocations (WLAS), stream
system vulnerability to Hydromodification from Urban Runoff, cumulative impacts of development on
vulnerable streams, preservation of Beneficial Usestieams in the SAR, and protection of water
resources, including groundwatecharge areas. The WAI0 helgimprove integration of water quality,
stream protection, stormwater management, water conservationasel @nd flood management through
an integrated watershed management approach.

Consistent with the integrated approach set forth in the WAP, this HMP allows the user to investigate
regional mitigation approaels Alternative compliancenay be achieved through eith&j:Offsite st
develpment runoff volumes and time of concentratio®k In-stream restoration within the projict
Receiving Water3) Protecing Beneficial Uses4) Urban Runoff Fundyr 5) Water Quality Credits

SomeNew Development ofSignificant Redevelopment projectsill implement or be a part & regional
approach tamitigatingHCOC.

The goal of Regional Mitigation is to protect Beneficial Us@$ie regional mitigation project must be
capable obneof the following MEP standards:

| Matching or reducing the eqalent volume, as well as ensuring that the time of concentration
has not significantly decreased, from the project developroent
1 Protectsor restoreshe channel stability

4.1 Off site Post-Development Runoff \Wblumes and Time of Concentration

TheUser must investigate potential locations for implementation of an offsite mitigation project within the
samedrainagesystem as the project. The sifé mitigation project must mitigate the incremental impact
from thepostdevelopment runoff volumes ariche of concentrations for the project site. Sizing of offsite
mitigation controls may be accomplished using the computational methods desc#estion3.1. The

User will evaluate and identify potential sites in the same channel sy$teapotentialoffsite mitigation
project sites are identified in the samlegannel system as the projettte User can propose awifsite
mitigation project inthe same hydrologic unitf an adequate site is identified in the same channel system
or hydrologic unittheUser will includethe followingin the preliminary WQMP:

1 the offsite mitigation project addresses the incremental impact fronpakedevelgpment
runoff volumes and times of concentration for the project site

| conceptual plans for the offsite mitigation project for review and approval

1 thepre andpostproject runoff volumes and times of concentration

4.2 In-streamrestoration within the project's Receiving Water

TheUser investigates the potential for implementation of astri@anrestoratiorfor the Receiving Water
of the project. The instreamrestorationproject must be located in the Receiving Water of the project.
Restoration pri@cts are projects that protect or restore channel stabilltg.User will includeconceptual
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plans to the Permittee with jurisdiction over the projicthe preliminary WQMPfor review. Permittees
will establish individual processes consistent whithit approval procedures ¢évaluatehe HMP Regional
Compliance TheUser mustlso coordinate witthe appropriate regulatory agencies (e.g., Regional Board,
California Department of Fish and Wildlife, U.S. Army Corps of Engineers) for review and appfdive
restoration project

4.3 Protect Beneficial Uses

The User will coordinate with theppropriatePermitteeon implementing a watershed project that is
consistent with thgoals of theWVAP. Potential watershed projects within the SAR include projects that
enhance water conservation and/or groundwater rechargeratedtthe Beneficial Uses as identified in
the Basin Plan.

If this option is sought by thdser, thdJsershouldidenify the Beneficial Uses as defined in both the Basin
Plan and the WAP that will be enhanced by the watershed projée.User slould: (1) quantify the
protectiontoward Beneficial Uses provided by the watershed proprad;(2) demonstrate thadCOC

impacts caused by the New Development or Significant Redevelopment project, if any, are negligible when
compared to the benefits provided by the watershed project. Only the Permittee with jurisdiction over the
project slould make the determination on whethte offsite watershed project is a viable option for
protectingthe Beneficial Uses in the SARAIl waivers, along with waiver justification documentation,
must be submitted to the Executive Officer for approval in writing within 30 days prior to Permitte
approval.

4.4 Urban Runoff Fund

(Note: Section4.4is available only if an Urban Runoff Fund has been developed and is available to
the user.)

The Permittees have the option to develop an Urban Runoff Fund. The Urban Runoff Fund will aim at
developing regional HMP mitigation projects where users can buy HMP mitigation credits. The
development and operation of an Urban Runoff Fund will includadéntification of potential regional

HMP mitigation projects; the planning, design, permitting, construction, and maintenance of regional HMP
mitigation projects; the development of a fee structure for users participating in the mitigation bank; and
manaying the HMP Urban Runoff Fund. Regional HMP mitigation projects can also serve as projects for a
LID waiver program if site conditions allow for implementation of Liifpe projects.

If in-streamrestoration projects areonsidered, options for streaprotection will be identified in
collaboration with the appropriate Permittee.
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4.5Water Quality Credits

This option is consistent with Permit Provision XII.G.4 that allows Permittees to establish, where feasible
and practicable, a water quality credit system for alternatives to infiltration, harvesting and use,
evapotranspiration, and other LID and HCOC requéinets.

For certain types of New Development and Significant Redevelopment projects, LID BMPs may be more
difficult to incorporate due to the nature of the development, but the development practices may provide
other environmental benefits to communitieBrojects potentially eligible for consideration for Water
Quality Credits include:

A
A

To Do o o Do Do

P

Significant Redevelopment projects that reduce the overall impervious area.
Brownfield redevelopment, meaning redevelopment, expansion, or reuse of real property
which mg be complicated by the presence or potential presence of hazardous substances,
Pollutants or contaminants, and which have the potential to contribute to adverse ground or
surface water quality if not redeveloped
(http://www.epa.gov/brownfields/overviewfgdsary.htm).
Higher density dvelopments which include two distinct categories (credits can only be taken
for one category):
0 Those with more than seven units per acre of development (lower credit allowance).
o Vertical density developments, for examplgse with a Floor to Area Ratio of 2, or
those having more than 18 units per acre (greater credit allowance).
Mixed use development, such as a combination of residential, commercial, industrial, office,
institutional, or other land uses which incorpordtsign principles that can demonstrate
environmental benefits that would not be realized through single use projects (e.g., reduced
vehicle trip traffic with the potential to reduce sources of water or air pollution).
Transitoriented developments (withi¥2 mile of transit), such as a mixed use residential or
commercial area designed to maximize access to public transportation; similar to above
criterion, but where the development center is withimile of a mass transit center (e.g., bus,
rail, light ral or commuter train station)Such projects would not be able to take credit for
both categories, but may have greater credit assigned.
Developments with dedication of undeveloped portions to parks, preservation areas and other
pervious uses.
Regionaltreatment systems with a capacity to treat flows from all upstream developments.
Offsite mitigation or dedicated mitigation areas within the same watershed.
Developments in highly urbanized areas such as a city center area.
Developments in historiDistricts or historic preservation areas.
Live-work developments, a variety of developments designed to support residential and
vocational needs togethiesimilar to criteria for mixed use developmgnbuld not be able to
take credit for both categories.
In-fill projects, the conversion of empty lots and other underused spaces into more beneficially
used spaces, such as residential or commercial areas, as defined by the local jurisdiction.

This provision does not exempt theer from first conducting thavestigations to determine if it is feasible
to fulfill the full requirements for volumetric mitigation requirements through a combinatiteaifment
control and LID BMPs.
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To determine the amount of Water Quality Credit a New Development or SignifResdgvelopment
project would qualify for, the first step is to calculate the difference for-ffemstorm frequency between
105% of the volume associated with the existing development and the volume generated in-the post
development conditionsThe inaease in volumes would need to be satisfied in the absence of any credits.
Any credits would then be taken as a reduction to this remaining vol&imeall categories of projects
noted above, the remaining volume to be treated or mitigated would bededw@ccordance with portions

of the increase in volumes as showrT able 1.

Table 1 - Water Quality Credits Applied to LID BMPs

Project Category Water Quality Credit (% Delta Volume)

Significant Redevelopment Projects that reduce the overg Percentage of site imperviousness reduced
impervious footprint of the project site
Historic District, historic preservation area, or similar areay 10%

Brownfield redevelopment 25%
Higher censity development, 7 units/acre or more 5%
Higher density development, vertical density 20%

If more than one category applies to a particular project, the Water Quality Credit percentages would be
additive. Applicable performance criteria depend on the number of Water Quality Credits claimed by the
proposed projectWater Quality Credits can be additive up to &&@duction (586 reduction maximum)

from a proposed projéstobligation for sizing LID BMPs,antributing to an urbarunoff/mitigation fund,

or offsite mitigation projectsThe volume credit would be calculated as the increased volume, as defined
above, multiplied by the sum of the percentages claimed above.
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