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Simplified HMP Roadmap for User

The Santa Ana Region (SAR) Hydromodification Management Plan (HMP) was developed by
the Permittees of the SAR in response to the Watershed Action Plan (WAP) Provision XIL.B.5 of
the 2010 SAR Municipal Separate Storm Sewer System (MS4) Permit (Order R8-2010-0033). The
objective of the SAR HMP is to manage increases in runoff volumes and decreases in times of
concentration that may result from New Development and Significant Redevelopment projects
over one acre. The Permit contains specific requirements that strongly influence the
hydromodification management methodology 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 roadmap guides the user through the steps and the sections of the SAR
HMP to:

(1) Identify whether the project is subject to Hydrologic Conditions of Concern (HCOC)
requirements; and
(2) When required, meet the HCOC requirements.

A wuser, who must meet Low Impact Development (LID) and HCOC requirements
simultaneously, may refer to the 2012 SAR Water Quality Management Plan (WQMP). The
2012 SAR WQMP will be updated after this HMP is approved.

How do I identify if a project is subject to the requirements of this HMP?

The user may refer to the Figure 2-HMP Decision Flowchart in Section 2 to identify if the New
Development or Significant Re-development project is subject to HCOC requirements.

A New Development and Significant Redevelopment project does not cause HCOC if any one
of the following conditions is met:

e If the project is not a New Development or Significant Redevelopment project over one acre;
or

e If the volume and the time of concentration of stormwater runoff for the post-development
condition are not significantly different from the pre-development condition for a 2-year
return frequency storm (a difference of 5% or less is considered insignificant). This may be
achieved through Site Design and Treatment Control BMPs; or

e If the proposed project conveys stormwater directly to an exempt Receiving Water; a
controlled release point; or in-stream restoration project as defined in Section 2.2.i; or

e If the project is considered a Watershed Protection Project in the context of stormwater
management. A Watershed Protection Project is not a New Development or Significant
Redevelopment Project; see Section 2.2.ii; or

e If the project conveys stormwater to a large river per the definition provided in Section
2.2.iii; or



e If the project conveys stormwater into stable Receiving Waters per the conditions defined in
Section 2.2.iv; or

e If additional analysis is provided that presents information that HCOC impacts are
negligible or will be controlled. This may include utilizing existing infrastructure, available
information or studies (see Section 2.2.v); or

e If the mitigation is designed to comply with the design guidelines developed in the
approved Design Handbook for LID BMPs (see Section 2.2.vi); or

e If Routine 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 (see Section 2.2.vii).

If the project is subject to HCOC requirements the user should implement, site design principles
and hydrologic control measures, listed in Section 3, to achieve the HCOC standards to the
maximum extent practicable (MEP). The user also has the option to implement alternative
compliance. Alternative compliance options are mentioned in Section 4.

What are the HCOC MEP standards that applicable projects must meet?

Applicable projects shall demonstrate compliance with the HCOC MEP standards. Permit
Provision XILE.9 requires that the volume and the time of concentration of stormwater runoff
for the post-development condition are not significantly different from pre-development
condition for a 2-year return frequency storms (a difference of 5% or less is considered
insignificant). Based on an agreement with the Santa Ana Regional Water Quality Control
Board (SARWQCB), users are effectively required to achieve the following:

e A post-development condition time of concentration of 95% or more of the pre-
development condition time of concentration. The storage effects associated with LID
BMPs will effectively increase the time of concentration in the post-development
condition thus minimize the increase of the peak runoff rate.

e A post-development condition runoff volume of 105% or less of the pre-development
condition runoff volume.

How does the user meet the HCOC MEP standards?

The user has the option to meet the HCOC MEP standard using either a local approach (see
Section 3) or a regional approach that is consistent with the strategy of the WAP (see Section 4).
The local approach consists of implementing onsite hydrologic control measures that mitigate
the volumes and time of concentration in the post-development condition to the HCOC MEP
standard. The regional approach consists of implementing offsite mitigation controls that
mitigate equivalent, if not higher, volumes and times of concentration within the same
watershed or instream restoration projects that provide enhanced Beneficial Uses. Regional
options and watershed improvements should be discussed and approved by the Permittee with
jurisdiction over the project site before implementation. Alternatively, a user may contribute to
an Urban Runoff Fund, if available.



The requirement for volumetric controls for HCOC should be determined by comparing 2-year,
24-hour volumes in the pre-development and post-development conditions. Volume
computations shall be based on methods approved by the Permittees, including:

e The modified runoff curve number method (i.e., modified TR-55 method incorporating
equivalent curve numbers), or

e The short-cut synthetic unit hydrograph method based on a 24-hour storm duration and
a 15-minute unit time. (see Section 3.2)

If the post-development condition runoff volume exceeds 105% of the pre-development
condition runoff volume, the user shall design and implement onsite or offsite mitigation that
infiltrates, evapotranspires, or harvests and reuses the exceeding volume. Design and
implementation of such onsite or offsite mitigation shall be based on the Design Handbook for
LID BMPs and the WQMP Guidance.

In addition, the user shall evaluate both LID and hydrologic control measures on the time of
concentration for the post-development condition. If necessary, the user shall incorporate site
design principles to ensure that the time of concentration in the post-development condition is
95% or higher than in the pre-development condition, thus minimizing the peak flow. Site
design techniques include decreasing the slope, increasing the flow length, and/or directing
flow over pervious areas (see Section 2.2.vi).

What are the alternative compliance options available to the user?

Applicable projects may consider alternative compliance to meet HCOC requirements. The
user should refer to Section 4.0 for additional information.

How does the user initiate compliance with the requirements of this HMP?
The user shall evaluate the hydrologic impacts with all available information and integrate

hydrologic control measures into the project site design if necessary. The design specifics will be
included in the preliminary WQMP, and reviewed by the 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 unmitigated Urban Runoff or other changes in the watershed
land use and hydrology. Other anthropogenic activities may include agriculture, forestry,
mining, water withdrawal, climate change, and flow regulation by upstream reservoirs.
Hydromodification may result in impacts on receiving channels, such as erosion, sedimentation,
and potentially degradation of in-stream habitat. The degree to which a channel may erode or
aggrade is a function of the increase or decrease in work (shear stress), the resistance of the
channel bed and bank materials (critical shear stress), the change in sediment delivery, and the
geomorphic condition (soil lithology) of the channel. Critical shear stress is the shear stress
threshold above which motion of bed load sediment is initiated. Not all flows cause significant
movement of bed load sediment — only those which generate shear stress in excess of the critical
shear stress of the bank and bed sediments. Historic unmitigated urbanization increases the
flow rate, amount and timing of runoff, and associated shear stress exerted on the bed
sediments by stream flows, may reduce bed sediment 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 critical shear stress levels have no effect on the channel
stability.

Permit Provision XILB.5 of the Permit requires that “Within two years of completion of the
delineation in Permit Provision XIIL.B.4 above, develop a Hydromodification Management Plan
(HMP) describing how the delineation will be used on per project, sub-watershed, and
watershed basis to manage Hydromodification caused by Urban Runoff. The HMP shall
prioritize actions based on drainage feature/susceptibility /risk assessments and opportunities
for restoration”. Where receiving channels are already wunstable, Hydromodification
management can be thought of as a method to avoid accelerating or exacerbating existing
problems. Where receiving channels are in a state of dynamic equilibrium, Hydromodification
management may prevent the onset of accelerated erosion, sedimentation, or lateral bank
migration.

The Permit contains requirements that strongly influence the methodology chosen in
development of the HMP. The Permit requires the Permittees to develop an HMP that
considers both sediment yield and balance on a watershed or sub-watershed basis, and
evaluates Hydromodification impacts for the channels deemed most susceptible to aggradation
and degradation. The SAR HMP explores the impacts of historic modifications to the
watershed, existing watershed protection infrastructure and proposes guidance for New
Development and Significant Redevelopment projects on the Receiving Waters. As identified in
Section 2.2.v, other anthropogenic stressors to the Receiving Waters are located outside of the
jurisdictional purview of the Permittees.



Permittees within the SAR include the Cities of Beaumont, Calimesa, Canyon Lake, Corona,
Eastvale, Hemet, Jurupa Valley, Lake Elsinore, Moreno Valley, Menifee, Norco, Perris,
Riverside, San Jacinto, as well as the County of Riverside and Riverside County Flood Control
and Water Conservation District (District).

The SAR HMP will serve as the guidance document for addressing HCOC. The 2011 Design
Handbook for LID BMPs and the 2012 SAR WQMP Guidance will be updated to incorporate
the HMP. If 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 under the approved 2012 SAR WQMP Guidance.

1.2 Watershed History and Historical Hydromodification Impacts

Santa Ana River Watershed

The Santa Ana River Watershed is located in southern California, south and east of the City of
Los Angeles. The Santa Ana River Watershed includes much of Orange County, the
northwestern corner of Riverside 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
northwest by the San Gabriel River Watershed. The 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, originating in the
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, the
river discharges to the ocean in the city of Huntington Beach.

Santa Ana 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 south. The 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 County. Runoff from the 768-square mile San Jacinto River
Watershed is regulated by Railroad Canyon Dam and natural storage in Lake Elsinore. This
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 confluence with the Santa Ana River in the
City 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 Reservoirs, and Basins

The SAR includes basins, two natural lakes and several man-made 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 man-made reservoirs are Prado
Dam, Lake Mathews, Canyon Lake, Diamond Valley Lake, Lake Hemet, and Lake Perris. These
man-made 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. It is recommended that the existing infrastructure identified in Figure 1 be
evaluated, recognized and utilized when designing hydrologic control measures for HCOC
mitigation.

Basins

There are many retention, detention, debris and infiltration basins located within the SAR that
may affect geomorphologic processes. Although they are structurally similar facilities, they
serve different purposes. Basins may include an excavated area and an outlet structure to
provide an impoundment. Retention basins are typically used to manage stormwater runoff to
prevent flooding, downstream erosion, and improve water quality in an adjacent river, stream
or lake. Detention basins are typically installed to protect against flooding and downstream
erosion by storing or “detaining” runoff for a limited period. Debris basins are designed to
prevent debris flows (rocks, boulders, sediment etc.) from reaching channels where the material
may compromise flow conveyance and result in flooding of agricultural or urban development.
An 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 Elsinore. Mystic Lake is a
200-acre ephemeral lake in the San Jacinto Valley that lies within the outlet area of the San
Jacinto River. Lake Elsinore is the largest natural freshwater lake in Southern California. When
high intensity storm events occur overflow from Lake Elsinore discharges into Temescal Wash.



Figure 1 - Permittee Basin Infrastructure & Controlled Release Locations
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Man-Made Reservoirs and Flood Control Improvements

Prado Lake is a flood control dam that was built in 1941 by the US Army Corps of Engineers
(USACE) downstream of the SAR to provide flood protection to the communities in Orange
County. The 25,800 acre-feet dam is also operated to provide for water conservation. The
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 southwest of the city of Hemet 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 levees constructed 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 following the completion of the 135-feet high 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 acre-feet. Lake Hemet captures runoff from the upper reaches
of the 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
coarse-grained sediments that originate from the upper reaches to the middle segment of San
Jacinto River.

Lake Mathews is a 182,000 acre-feet reservoir that commenced to supply water in 1941. Lake
Mathews receives water supply from the State Water Project and the Colorado Aqueduct and
captures the natural stormwater flows from Cajalco Creek. A series of water quality wetlands
and basins, as well as sediment basins are located on Cajalco Creek. Lake Mathews and the
water quality wetlands and basins are operated by the Metropolitan Water District solely on the
considerations of water supply, not for flood control purposes. Releases from Lake Mathews
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 acre-feet. Canyon Lake receives runoff from the 749-square mile San
Jacinto River Watershed. Canyon Lake creates a sump for bed material that has been
transported along the San Jacinto River. The Elsinore Valley Municipal Water District 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 area. In addition, the
Canyon Lake Property Owners Association leases surface rights for water recreation and
regulates residential development around the edge of the lake.

Diamond Valley Lake is a man-made water supply reservoir located near Hemet and is one of
the largest reservoirs in Southern California. The Metropolitan Water District began
construction of the project in 1995 and first started filling the lake by way of the Colorado River
Aqueduct in 1999. Diamond Valley Lake was created by construction of three earth fill dams,
two located on either side of the valley and one on the north rim. Diamond Valley Lake
provides storage for 800,000 acre-feet of water and is not a flood control facility.



Lake Perris is another man-made water supply reservoir that was completed in 1973 in the
mountain-rimmed valley between the cities of Moreno Valley and Perris. Lake Perris is
supplied from imported State Water Project water and the storage capacity of the reservoir is
131,400 acre-feet 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 events. The potential increases in flood flows resulting from
upstream 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 the amount of runoff released after frequent storm events. The
Permittees do not, however, have jurisdiction over the management of the lakes and
reservoirs.

. For basins located downstream of upper and steeper reaches, altering the supply of

coarse-grained sediment fluxes from high yield areas to the downstream channels.
The presence of coarse-grained 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 primarily undeveloped with only approximately 30% in
residential, commercial, and industrial. Historically, the SAR has seen significant agricultural
development and remains a strong component of the County’s economy?! (2020 General Plan,
Riverside County). In 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 individuals?, and current
projections indicate an increase of the population by 70% at the horizon of 2035°. Projections 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 demand. Over the last approximately
18 years, Permittees have mitigated increases in runoff from New Development during the
planning process and have minimized downstream impacts.

Floodplain Management

Runoff from urbanization is managed by the District in collaboration with the Co-Permittees.
The District reviewed technical literature including the “Effects of Increased Urbanization from
the 1970’s to the 1990’s on storm-runoff characteristics in Perris Valley, CA” and the
“Engineering Workshop on Peak reduction for Drainage and Flood Control Projects” when
developing the criteria for managing increased runoff. A number of technical issues were
explored in some detail, including a review of the models used to evaluate development-related
increases in runoff, and a review of the effectiveness of the various detention/retention schemes
commonly proposed as management measures. The Permittees require users to demonstrate

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

2 State of California, Dept. of Finance, E-1 Population Estimates, and RCIT’s Riverside County Progress Report

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



that the project’s associated runoff volume and peak discharge will not significantly increase for
selected storm return frequencies in developing project-specific 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 ordinance to regulate development in mapped flood hazard
areas. Consistent with the requirements of the National Flood Insurance Program, the District
has adopted the 100-year return frequency storm event as the minimum standard for the
protection of all habitable structures. 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 10-year storm while
habitable structures are protected from the 100-year 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 facilities to ensure that adequate level of protection is
provided for their communities. Projects may be considered by the District to reduce historical
flooding hazards in specific communities in order to minimize threats to life, property and the
environment. Improvement projects may also include the rehabilitation or restoration of
channel segments that have been impacted by Hydromodification.

Future Infrastructure & Project Prioritization

The Permittees are responsible for the maintenance of the MS4 within the 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 County.
The District, 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:

. Public hearings are held in a centrally located public place in each of the District's
seven tax zones. Each zone has three Flood Control Commissioners who are zone
residents. These Commissioners are appointed by the Board of Supervisors.

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

. After the public hearing, District 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 prepared by District staff
and is presented to the Commissioners at a second public meeting (Work Session).
At the Work Session, the Commissioners review the draft budget with District staff
and make adjustments, as they deem appropriate before making a recommendation
for approval. The Work Session is a public meeting and there is opportunity for
public comment.
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o In June, a final draft proposed budget, approved by the Zone Commissioners, is
forwarded to the District's Board of Supervisors for final approval.

1.3 SAR HMP Organization

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

. Section 2: Identification of SAR HMP requirements for New Development and
Significant Redevelopment projects not subject to HCOC requirements.

. Section 3: Identification of standards to be achieved to the MEP and the applicable
tools and measures to meet these standards.

. Section 4: Discussion of the alternative compliance options that are available to users
unable to implement onsite volumetric mitigation for hydromodification.
J Technical Appendices: Literature review of the state of hydromodification science

and incorporation of the findings of HMP studies performed to classify stream
segments per susceptibility category, and qualify the potential to supply bed load
sediments to Receiving Waters per sub-watersheds.

11



2.0Santa Ana Region HMP Requirements for New Development and
Significant Redevelopment Projects

This section identifies where in the SAR and under what circumstances do the HCOC MEP
standards apply for New Development and Significant Redevelopment projects. The HMP
identifies the coverage areas that are not subject to HCOC requirements based on Permit
Provisions, existing infrastructure, the state of the Hydromodification science, specific HMP
studies performed within the SAR, the practicality of implementation of Hydromodification
controls and consistency with the SAR WQMP, environmental benefits of the implementation of
controls, and approved Hydromodification exemptions for other jurisdictions in California.

2.1 HMP Applicability Requirements
2.1.i HMP Decision Flowchart

Users may refer to the HMP Decision Flowchart, Figure 2, to determine if
Hydromodification 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 implemented
based on the project type and size.

It should be noted that all projects are subject to the Permit’s LID and water quality
treatment requirements even if Hydromodification control measures for both volumetric
mitigation and time of concentration mitigation are not required.

As noted in Figure 2, New Development and Significant Redevelopment project does not
cause a Hydrologic Conditions of Concern (HCOC) if any one of the following conditions is
met:

e If the project is not a New Development or Significant Redevelopment project over
one acre; or

e If the volume and the time of concentration of stormwater runoff for the post-
development condition are not significantly different from the pre-development
condition for a 2-year return frequency storms (a difference of 5% or less is
considered insignificant). This may be achieved through Site Design and Treatment
Control BMPs; or

e If the proposed project conveys stormwater directly to an exempt Receiving Water; a
controlled release point, or in-stream restoration project as defined in Section 2.2.i;
or

e If the project is considered a Watershed Protection Project in the context of
stormwater management. A Watershed Protection Project is not a New
Development or Significant Redevelopment Project (see Section 2.2.ii); or

e If the project conveys stormwater to a large river per the definition provided in
Section 2.2.iii; or

o If the project conveys stormwater into stable Receiving Waters per the conditions
defined in Section 2.2.iv; or
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e Additional analysis is provided that presents information that HCOC impacts are
negligible or will be controlled. This may include utilizing existing infrastructure,
available information or studies (see Section 2.2.v); or

e If the mitigation is designed to comply with the design guidelines developed in the
approved Design Handbook for LID BMPs (see Section 2.2.vi); or

e Routine 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 (see
Section 2.2.vii).

2.1.ii Requirement for Proper Energy Dissipation System(s)

As identified in the HMP Decision Flowchart in Figure 2, properly designed energy
dissipation systems are required for all development project outfalls to unlined channels.
The user should design the energy dissipation system based on an engineered acceptable
method to reduce impacts from concentrated outfalls.
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Figure 2 - HMP Decision Flowchart
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2.2 Projects Not Subject to HCOC Requirements

Projects may not be subject to HCOC requirements based on specific channel or watershed
conditions. These projects are detailed in this section.

2.2.1 Receiving Water; Controlled Release Point, and In-stream Restoration
Project

The channel areas include those areas that convey stormwater to engineered and stable channel
sections identified by the Hydromodification Susceptibility Mapping efforts. This includes, as
identified in Permit Provision XII.E.9.b.ii) of the Permit:

e Projects that convey stormwater directly into Adequate Sumps (e.g., Prado Dam, Lake
Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or natural resistant
feature).

e DProjects that convey stormwater into adequate sumps through conveyance systems that
are engineered and regularly maintained to ensure design flow capacity, and no
sensitive stream habitat areas will be affected.

Projects discharging into engineered and regularly maintained sections, as identified per the
SAR Hydromodification Susceptibility Study (see Appendix A), are not subject to HCOC
requirements. To confirm the exemption, the succession of existing engineered and regularly
maintained conveyance sections must be continuous from the outfall to exempt Receiving
Waters or Adequate Sumps. Users may evaluate local drainage systems that were not included
in the SAR Hydromodification Susceptibility Report for exemption applicability. The screening
analysis consisted of verifying the type of material and susceptibility of the delineated District
GIS drainage facilities using as-built plans and aerial photography.

Users may use Map 2: HCOC Applicability Map from the SAR Susceptibility Report and Mapping
(see Appendix A), for planning purposes. User must determine if the New Development or
Significant Redevelopment project conveys stormwater into a continuous engineered and
regularly maintained conveyance segment to a waterbody or Adequate Sump not subject to
HCOC requirements. The table contains the name of the channel, as well as the associated
downstream and upstream limits. The upstream limit being reported corresponds to the
nearest cross street. The resulting map from this effort is presented in Figure 3. The map shows
drainage areas that are potentially not subject to HCOC requirements.

Figure 3 below displays areas that are subject to HCOC requirements for the entire SAR based
on the criteria outlined above, where the areas in green are potentially not subject to HCOC
requirements as they convey stormwater to engineered and regularly maintained conveyances
all the way to exempt Receiving Waters (large river, water storage reservoirs, basins).
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Figure 3 - SAR Areas Subject to HCOC Requirements
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Figure 4 - SAR Areas Subject to HCOC Requirements — Corona / Eastvale Area
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Figure 5 - SAR Areas Subject to HCOC Requirements — Lake Elsinore / Canyon Lake Area
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Figure 6 - SAR Areas Subject to HCOC Requirements — Moreno / Perris Area
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Figure 7 - SAR Areas Subject to HCOC Requirements — Riverside Area

e L Ly F
[ sqlém'\'er' m;’, fiap is only'for planning level use.
~ Legend

Dci[y Boundaries HCOC Requirements
DS AR Subject to HCOC Requirements

- . .
-L ]Riversiﬂe County Boundary . Potentially Not Subject to HCOC Requirements

CORONA

Areas Subject to HCOC Requirements
Riverside - Santa Ana Region Hydromodification Management Plan

SAR Pemittees




2.2.ii Watershed Protection Projects

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

Water quality protection 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 mitigation

Restoration of rivers and ecosystems

e Groundwater recharge

e Creation of new open space and wetlands

e Programs for water conservation, stormwater capture and management

e Retrofit projects constructed to improve water quality

Watershed Protection Projects provide an important environmental benefit toward protecting
Beneficial Uses by preventing stormwater from mobilizing Pollutant loads and/or managing
Pollutant sources into Receiving Waters from adjacent urban land uses.

Any potential impacts upon the environment from Watershed Protection Projects are mitigated
through required compliance with CEQA, the USACE 404 Permits, RWQCB Section 401 Water
Quality Certification and California Department of Fish and Wildlife Section 1602 Streambed
Alteration Agreements. Furthermore, Watershed Protection Projects are not considered New
Development or Significant Redevelopment projects as they do not involve any post-
construction human wuse or activity, and have no associated Pollutants of Concern.
Consequently, Watershed Protection Projects would not require the preparation of a Project-
Specific WQMP.

2.2.iii Large River Reaches

Effects of cumulative watershed impacts are minimal in reaches of large depositional rivers.
These large rivers typically have wide floodplain areas when in the natural condition or are
stabilized when in the engineered condition, and are of low gradient. The results of a flow
duration curve analysis that was performed for the San Diego River are presented in the San
Diego County HMP.

This analysis demonstrated that the effects of cumulative watershed impacts are minimal in
those reaches for which the contributing drainage area exceeds 100 square miles and with a 100-
year design flow in excess of 20,000cfs. New Development and Significant Redevelopment
Projects that convey stormwater either directly or via an engineered and stable conveyance
system into such large river streams are hence exempt from the SAR HMP requirements,
provided that properly sized energy dissipation is implemented at the outfall location. As
identified in the SAR Hydromodification Susceptibility Study (See Appendix A), all exempt
river reaches, which are presented in Table 1 have a drainage area larger than 100 square miles
and a 100-year design flow higher than 20,000cfs. Table 1 also provides the corresponding
upstream and downstream limits to define the exempted reach.
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Table 1 - Exempt River Reaches in the Santa Ana Region

River Downstream Limit Upstream Limit
San Jacinto River | Inlet to Lake Elsinore | Bee Canyon Truck Trail (San Bernardino National Forest)
Temescal Wash Inlet to Prado Lake 1,900 feet upstream of Cajalco Road
Santa Ana River | Inlet to Prado Lake Upper boundary of Riverside County

2.2.iv Stable Receiving Waters

Users have the option to perform a stream stability analysis for the Receiving Waters to the
New Development or Significant Redevelopment Project. The stream stability analysis should
analyze the susceptibility of Receiving Waters to Hydromodification based on hydraulic and
geomorphic considerations. The user may identify, if applicable, that the Receiving Waters are
currently stable. New Development or Significant Redevelopment Projects discharging into
stable Receiving Waters are not subject to HCOC requirement. The results of the stream
stability analysis should be documented and attached to the project preliminary WQMP for
approval by the Permittee.

2.2.v Existing Infrastructure Information

The user may perform a reasonable assurance evaluation to demonstrate to the Permittee that
HCOC impacts will be negligible or will be mitigated by existing infrastructure. The reasonable
assurance evaluation should be based on additional analysis, existing data, and existing
infrastructure. For example, Section 2.2.i describes the existing basins and controlled release
points within the SAR that were built to mitigate the ultimate build-out conditions.

2.2.vi BMP Design Standards

BMP performance observations have demonstrated that hydrologic controls fitted with orifice
sizes under one inch are severely prone to clogging, thus, resulting in failure of the hydrologic
control. BMPs should have a minimum orifice diameter of one inch to minimize clogging.
Projects for which volumetric mitigation and/or time of concentration mitigation require an
orifice smaller than one inch will be exempted below the minimum orifice threshold.

Similarly, any BMP should have 100% drawdown within 72 hours to accommodate vector

control requirements. Hydrologic control to the MEP requiring an orifice that will not meet the
72-hour drawdown requirement will be exempted below the minimum drawdown threshold.
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2.2.vii Transportation Projects

Routine 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.

Permittee roadway projects are linear New Development or Significant Redevelopment projects
to be completed within a limited right-of-way. Permit Provision XILF. required the Permittees
to develop a Low Impact Development Guidance and Standards for Transportation Projects in
the SAR, or Transportation Project Guidance (TPG).

Permittee roadway or Permittee transportation projects that implement the SAR TPG are not
required to develop a Project-Specific WQMP, thus, are not subject to HCOC requirements.
Users must, however, complete and submit a TPG. Exhibit D of the Water Quality Management
Plan includes the TPG.
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3.0 Santa Ana Region HCOC Maximum Extent Practicable Standards

The objective of this section is to identify the specific HCOC standards that New Development
and Significant Redevelopment projects have to fulfill to the MEP in the SAR. Only New
Development and Significant Redevelopment projects that are subject to HCOC requirements
per Section 2 should address the HCOC MEP standards.

3.1 HCOC MEP Standards

The HCOC MEP standards are designed to manage increases in runoff volume and reductions
in runoff time of concentration from New Development and Significant Redevelopment
projects.

Projects do not cause a HCOC if the volume and the time of concentration of stormwater runoff
for the post-development condition is not significantly different from pre-development
condition for a 2-year return frequency storm. A non-significant difference is equivalent to:

. A post-development condition time of concentration of 95% or more of the pre-
development condition time of concentration;
J A post-development condition runoff volume of 105% or less of the pre-

development condition runoff volume.

The HCOC MEP standard is also applicable to those New Development and Significant
Redevelopment projects seeking compliance through offsite mitigation projects or regional
mitigation approaches that are consistent with the strategy of the WAP. Refer to Section 4 for
alternative compliance mitigation projects.

3.2 Volumetric Matching Approach

Users are encouraged to use hydrologic control measures available to meet the HCOC MEP
standard identified in Section 3.1. 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 flexibility for users to meet the HCOC MEP standard. The 2011 Design Handbook for
LID BMPs provides information on BMP design to meet the combined Treatment Control and
LID requirements. The handbook will be updated to specify the type of BMPs that can be used
to meet HCOC standards after this HMP is approved.

The requirement for onsite hydrologic controls should be determined by comparing 2-year, 24-
hour volumes in the pre-development and post-development conditions. The post-
development condition runoff volume should be 105% or less of the pre-development condition
runoff volume. Volume computations should be based on District approved methods,
including;:

e The modified runoff curve number method (i.e., modified TR-55 method incorporating
equivalent curve numbers). The modified runoff curve number method should be
implemented using two key assumptions, including:

0 The delineation of drainage management areas should comply with the guidance
set forth in the SAR WQMP. The non-linear pattern of the Soil Conservation
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Service equation does not discriminate between the conditions in areas with low
curve numbers and lower precipitation, hence, differentiating directly connected
impervious areas from indirectly connected impervious areas.

0 The user should compute the 2-year volumes based on modified curve numbers
(Equation 1) and the modified equation for initial abstraction (Equation 2).

Equation 1 - Modified Curve Number

100
CNoos = 100 115
1879 |=——-1 +1
Equation 2 - Modified Initial Abstraction
I, =0.05-S

e The short-cut synthetic unit hydrograph method based on 24-hour storm duration and a
15-minute unit time. The user should perform the volume computations based on the
guidance and assumptions provided in Section E of the District Hydrology Manual.

If the post-development condition runoff volume exceeds 105% of the pre-development
condition runoff volume, the user should design and implement onsite or offsite mitigation
BMPs that infiltrate, evapotranspirate, or harvest and reuse the exceeding volume. Design and
implementation of such onsite or offsite mitigation BMPs should be based on the District Design
Handbook for LID BMPs and the WQMP Guidance.

3.3 Mitigating the Post-Development Time of Concentration

Permit Provision XILE.9 identifies that, in addition to mimicking pre- and post-development
volumes for a 2-year return frequency storm, projects are also required to mitigate the post-
development condition time of concentration so that it is not significantly different from the
pre-development 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 post-
development condition with the pre-development condition through Site Design and
Treatment Control BMPs, the resulting time of concentration for the post-development
condition will be, in most cases, greater than the time of concentration of the pre-
development condition.

A project must effectively demonstrate that the post-development condition time of
concentration is 95% or more of the pre-development 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, are contributing simultaneously
to flow at the outlet. Page D-1 of the District 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 increasing the time of concentration.
Areas of dense vegetation 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
WQMP, existing native vegetation should be preserved or native plants should be used to
restore disturbed areas (District, 2012).

Slope

Ground slope and the slope of onsite drainage systems play a significant role in computing the
time of concentration. Onsite grading will typically reduce the slope of overland flow, when
directed through storm drains, street gutters, and diversions. However, channel straightening
will tend to increase the slope of stormwater conveyance systems.

Flow length

In small non-urban 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 conveyance systems, thus,
increasing flow velocity and decreasing the time of concentration.

Projects should follow the site design principles defined in Section 3.2 of the SAR WQMP. If
necessary, users may increase the time of concentration by maximizing the roughness
coefficient and the length of the flow path for the most remote area in the drainage area. After
the transition to shallow concentrated flow, the user may investigate the effects of decreasing
the slope, increasing the flow length, and/or directing flow over pervious areas on the time of
concentration. Increasing the time of concentration may be accomplished through the described
mitigation principles, Treatment Control and LID BMPs.

3.3.i Treatment Control BMPs

Permit Provision XILE.2. identifies that Priority Development Projects are required to infiltrate,
harvest and use, evapotranspirate, or bio-treat the 85t percentile storm event. If deemed
feasible, this may be accomplished through the implementation of onsite Treatment Control
BMPs. Onsite Treatment Control BMPs may also be designed for volumetric considerations, as
described in Section 3.2. Treatment Control 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 post-
development condition.

3.3.ii Site Design

The design principles that are available to the user may also consist of using Site Design BMPs
to mitigate the time of concentration, including;:
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¢ Maintaining predevelopment flow path length by dispersing and redirecting flows,

generally, 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 grades in impacted areas;

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

downspouts);

Connecting pervious and vegetated areas (native vegetation and tree planting);

e Swales and open channels should be designed based on the local drainage 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 potentially introduce meandering;
and (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 outlet at the downstream point may consist of quantifying the different
phases of flow, including sheet flow, shallow concentrated flow, and open channel flow. The
user may compute the time of concentrations for the 2-year return frequency storm event for
both the pre-development condition and the post-development condition, separately.
Computations should solely be performed using District-approved methods. The user may use
another equivalent method, only if approved by the Permittee.

3.4 Identification of Existing Conditions for New Developments

Compliance with the Permit requirement should be based on the results obtained from the
computational methods identified in Section 3.1. As part of developing a New Development or
Significant Redevelopment project, a user should identify and document, using professional
knowledge, pre-development (existing) conditions in terms of geology, topography, soils, and
vegetation. Significant Redevelopment projects should identify the existing conditions
(imperviousness, drainage management areas, topography, soils, vegetation).

Several publicly-available information sources may help the user characterize pre-development
conditions for New Development, including;:

e The Riverside County Stormwater Geodatabase, entitled Stormwater & Water
Conservation Tracking Tool (SWCT?), that is available to all users within the County of
Riverside (see http://rivco.permitrack.com/). The user may identify information
regarding local topology, stormwater infrastructure, groundwater, the local habitat and
species.

e 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, and, if available, plant
community information for the native or pre-development soil. The database is
accessible through the Web Soil Survey page
(http:/ /websoilsurvey.nrcs.usda.gov/app/HomePage.htm).
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Vegetation and eco-regional GIS information listed by the U.S. Forest Services. The
USEPA Ecoregion database information locates the SAR in the Southern California
Mountains and Valleys Ecoregion and references the climate of humid and temperate
Mediterranean type. The USEPA Ecoregion database identifies also the vegetation
province of the SAR within the California Coastal Range Open Woodland-Shrub-
Coniferous Forest-Meadow province. A historical CALVEG GIS vegetation layer is
available for the year 1977 (USFS, 2000). The historical vegetation layer reveals a
majority of evergreen chaparral shrub and scrub oak within the watershed. For those
areas located within the Urban Land and Agriculture vegetation area, the user may
select the shrub vegetation for pre-development, naturally occurring, conditions. Figure
8 delineates the distribution of historical vegetation types in the SAR. GIS-based layers
are available on the USFS website
(http:/ /www.fs.usda.gov/detail/r5/landmanagement/gis/).

Other historical USGS topographic maps and aerials of the SAR are publicly available
from the USGS website.
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Figure 8 - Historical Vegetation and Eco-Regions in the Santa Ana Region
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4.0 Alternative Compliance for Hydromodification

The Watershed Action Plan (WAP) was developed by the Permittees of the SAR to identify a
comprehensive strategy that addresses watershed scale water quality impacts of urbanization in
the Permit Area associated with Urban Total Maximum Daily Load (TMDL), Waste Load
Allocations (WLAs), stream system vulnerability to Hydromodification from Urban Runoff,
cumulative impacts of development on vulnerable streams, preservation of Beneficial Uses of
streams in the SAR, and protection of water resources, including groundwater recharge areas.
The WAP also helps improve integration of water quality, stream protection, stormwater
management, water conservation and re-use, and 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 approaches. Alternative compliance may be achieved through
either: 1) Offsite post-development runoff volumes and time of concentrations, 2) In-stream
restoration within the project’'s Receiving Water, 3) Protecting Beneficial Uses, 4) Urban Runoff
Fund, or 5) Water Quality Credits

Some New Development or Significant Redevelopment projects will implement or be a part of a
regional approach to mitigating HCOC.

The regional mitigation project must be capable of one the following:

J matching or reducing the equivalent volume, as well as ensuring that the time of
concentration has not significantly decreased, from the project development; or

. protects or restores the channel stability; or

o protects Beneficial Uses.

4.1 Offsite Post-Development Runoff Volumes and Time of Concentration

The user must investigate potential locations for implementation of an offsite mitigation project
within the same drainage system as the project. The offsite mitigation project must mitigate the
incremental impact from the post-development runoff volumes and time of concentrations for
the project site. Sizing of offsite mitigation controls may be accomplished using the
computational methods described in Section 3.1. The user will evaluate and identify potential
sites in the same channel system. If no potential offsite mitigation project sites are identified in
the same channel system as the project, the user can propose an offsite mitigation project in the
same hydrologic unit. If an adequate site is identified in the same channel system or hydrologic
unit, the user will include the following in the preliminary WQMP:

. the offsite mitigation project addresses the incremental impact from the post-
development runoff volumes and times of concentration for the project site

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

J the pre and post-project runoff volumes and times of concentration
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4.2 In-stream restoration within the project’s Receiving Water

The user investigates the potential for implementation of an in-stream restoration for the
Receiving Water of the project. The in-stream restoration project must be located in the
Receiving Water of the project. Restoration projects are projects that protect or restore channel
stability. The user will include conceptual plans to the Permittee with jurisdiction over the
project, in the preliminary WQMP, for review. Permittees will establish individual processes
consistent with their approval procedures to evaluate the HMP Regional Compliance. The user
must also coordinate with the appropriate regulatory agencies (e.g., Regional Board, California
Department of Fish and Wildlife, U.S. Army Corps of Engineers) for review and approval of the
restoration project.

4.3 Protect Beneficial Uses

The user will coordinate with the appropriate Permittee on implementing a watershed project
that is consistent with the goals of the WAP. Potential watershed projects within the SAR
include projects that enhance water conservation and/or groundwater recharge, and protect the
Beneficial Uses as identified in the Basin Plan.

If this option is sought by the user, the user should identify the Beneficial Uses as defined in
both the Basin Plan and the WAP that will be enhanced by the watershed project. The user
should: (1) quantify the protection toward Beneficial Uses provided by the watershed project;
and (2) demonstrate that HCOC 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 should make the
determination on whether the offsite watershed project is a viable option for protecting the
Beneficial Uses in the SAR.

4.4 Urban Runoff Fund

(Note: Section 4.4 is 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 include the
identification 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 managing 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 LID-type projects.

If in-stream restoration projects are considered, options for stream protection will be identified
in collaboration with the appropriate Permittee.
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4.5 Water Quality Credits

This option is consistent with Permit Provision XIL.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 requirements.

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 communities. Projects potentially eligible
for consideration for Water Quality Credits include:

. Significant Redevelopment projects that reduce the overall impervious area.

o Brownfield redevelopment, meaning redevelopment, expansion, or reuse of real
property which may 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/overview/glossary.htm).

. Higher density developments 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).

0 Vertical density developments, for example, those with a Floor to Area Ratio
of 2, or those having more than 18 units per acre (greater credit allowance).

J Mixed use development, such as a combination of residential, commercial,
industrial, office, institutional, or other land uses which incorporate design
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).

. Transit-oriented developments (within %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 within %2 mile of a
mass transit center (e.g., bus, rail, light rail 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.

. Regional treatment 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 historic Districts or historic preservation areas.

. Live-work developments, a variety of developments designed to support residential

and vocational needs together - similar to criteria for mixed use development,
would not be able to take credit for both categories.
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. 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 the user from first conducting the investigations to determine if
it is feasible to fulfill the full requirements for volumetric mitigation requirements through a
combination of treatment control and LID BMPs.

To determine the amount of Water Quality Credit a New Development or Significant
Redevelopment project would qualify for, the first step is to calculate the difference for the 2-
year storm frequency between 105% of the volume associated with the existing development
and the volume generated in the post-development conditions. The increase 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 volume. For all categories of projects noted above, the remaining
volume to be treated or mitigated would be reduced in accordance with portions of the increase
in volumes as shown in Table 2.

Table 2 - Water Quality Credits Applied to LID BMPs

Project Category Water Quality Credit (% Delta Volume)
Significant Redevelopment Projects that reduce the Percentage of site imperviousness reduced
overall impervious footprint of the project site

Historic District, historic preservation area, or similar 10%

areas

Brownfield redevelopment 25%

Higher density 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 project. Water Quality Credits can be additive up to a 50%
reduction (50% reduction maximum) from a proposed project’s obligation for sizing LID BMPs,
contributing to an urban runoff/mitigation fund, or offsite mitigation projects. The volume
credit would be calculated as the increased volume, as defined above, multiplied by the sum of
the percentages claimed above.

33




5.0 References

Alameda Countywide Clean Water Program (ACCWP). 2005. Hydrograph Modification
Management Plan. May 2005.

Amos, C.B., Burbank, D.W. 2007. Channel width response to differential uplift. Journal of
Geophysical Research. Vol. 112.

Beighley, R.E., ].M. Melack, and T. Dunne. 2003. Impacts of California’s Climatic Regimes and
Coastal Land Use Change on Streamflow Characteristics; Journal of the American Water
Resources Association.

Bendaa, L., Miller, D., Bigelowa, P., Andrasa, K. 2003. Effects of post-wildfire erosion on channel
environments, Boise River. Forest Ecology and Management 178 (2003)105-119

Bicknell, B.R., Imhoff, ].C., et al. 1997. Hydrological Simulation Program - FORTRAN, User's
Manual for Version 11: U.S. Environmental Protection Agency, National Exposure Research
Laboratory, Athens, Ga., EPA/600/R-97/080, 755 p.

Bledsoe, B.P. 2001. Relationships of Stream Responses to Hydrologic Changes, Linking
Stormwater BMP Designs and Performance to Receiving Water Impact Mitigation.
Proceedings of an Engineering Foundation Conference, August 19-24, 2001, Snowmass
Village, CO.

. 2002. Stream Erosion Potential and Stormwater Management Strategies. Journal of
Water Resources Planning and Management 128: 451.

.2007. Assessment of Stream response to Urbanization. Cities of the Future: Towards
Integrated Sustainable Water and Landscape Management.

Bledsoe, B.P., Hawley, R., and Stein E. 2008. Channel Classification and Mapping Systems with
Implications for Assessing Susceptibility to Hydromodification in Southern California.
Southern California Coastal Water Research Project.

Booth, D.B. 1990. Stream Channel Incision Following Drainage Basin Urbanization. Journal of
the American Water Resources Association 26(3): 407-417.

. 1991. Urbanization and the Natural Drainage System — Impacts, Solutions, and
Prognoses. The Institute for Environmental Studies 7(1).

Booth, D.B. and C.R. Jackson 1997. Urbanization of Aquatic Systems: Degradation Thresholds,
Stormwater Detection, and the Limits of Mitigation. Journal of the American Water
Resources Association 33(5): 1077-1090.

Brown and Caldwell. 2007. Development of San Diego County Interim Hydromodification
Criteria. October 30.

. 2008. HMP Submittal Requirements. September 25.
. 2008. Using Continuous Simulation to Size Storm Water Control Facilities. May.

. 2009. Flow Threshold Analysis for the San Diego HMP. April 30.

34



. 2009. Lower Flow Threshold Alternatives. April 30.

. 2009. Minimum Criteria for Evaluation of Storm Water Controls to Meet Interim
Hydromodification Criteria. April 30.

. 2009. Summary of Evaporation and Evapotranspiration Data for the San Diego Region.
April 30.

. 2009. Summary of HSPF Modeling Efforts in Southern California. April 30.

Butcher, J. 2007. Comparison of BAHM and Contra Costa Approaches to Hydromodification
Management Plan Requirements. Tetra Tech, Inc. Memorandum to Janet O'Hara (CA
RWQCB Region 2). December 7, 2007.

California Department of Conservation, 2002. California Geomorphic Provinces. Note 36.
California Geological Survey.

California Regional Water Quality Control Board - San Diego Region. 2010. Order No. R9-2010-
0016. November 10.

California Stormwater Quality Association (CASQA). 2003. Stormwater Best Management
Practice Handbook. New Development and Redevelopment. January 2003.

Chin, A. and K\J. Gregory (2005). Managing urban river channel adjustments. Geomorphology
69:28-45.

Clear Creek Solutions, Inc., 2007. Bay Area Hydrology Model User Manual, Prepared for
Alameda Countywide Clean Water Program, San Mateo Countywide Water Pollution
Prevention Program, Santa Clara Valley Urban Runoff Pollution Prevention Program. July
2007.

Clear Creek Solutions, Inc., 2012. South Orange County Hydrology Model, South Orange
County Copermittees. April.

Clear Creek Solutions, Inc., 2012. South Orange County Hydrology Model Guidance Manual,
South Orange County Copermittees. April.

Coleman, D., C. MacRae, and E.D. Stein. 2005. Effect of increases in peak flows and
imperviousness on the morphology of southern California streams. Research Project
Technical Report #450. Report from the Stormwater Monitoring Coalition, Southern
California Coastal Water, Westminster, CA.

Contra Costa Clean Water Program. 2004. Work Plan and Literature Review for the
Hydrograph Modification Management Plan.

. 2005. Hydrograph Modification Management Plan. Prepared by Philip Williams &
Associates. May 15, 2005.

Donigan, A.S., and H.H. Davis. 1978. User’s Manual for Agricultural Runoff Management
(ARM) Model. EPA-600/3-78-080. U.S. Environmental Protection Agency.

Dunne, T. and L.B. Leopold. 1978. Water in Environmental Planning. New York, W.H. Freeman
and Company. 818 pp.

Federal Interagency Stream Restoration Work Group (FISRWG). 1998. Stream Corridor
Restoration: Principles, Processes, and Practices. United States Department of Agriculture.

35



Fischenich, C. 2001. Stability of Stream Restoration Materials. ERDC TN-EMRRP-SR-29

Geosyntec Consultants. 2004. Evaluation of the Range of Storms for HMP Performance Criteria.
Memorandum to Onsite Management Measures Subgroup, Santa Clara Valley Urban
Runoff Pollution Prevention Program (SCVURPPP). April 1, 2004. Revised Final Draft.

Henshaw, P.C. and D.B. Booth 2000. Natural Restabilization of Stream Channels in Urban
Watersheds. Journal of the American Water Resources Association 36(6): 1219-1236.

Hey, R. D., and Thorne, C. R. 1986. “Stable Channels with Mobile Gravel Beds,” Journal of
Hydraulic Engineering, American Society of Civil Engineers, Vol. 112, No. 8, pp. 671-689.

Hollis, G.E. 1975. The Effect of Urbanization on Floods of Different Recurrence Intervals. Water
Resources Research.

Kirkby, M.J. 1995. Modeling the links between vegetation and landforms. Geomorphology 13,
319-35.

Lane, E. W. 1955. The importance of fluvial morphology in hydraulic engineering. Proceedings,
American Society of Civil Engineers, No. 745, July.

Leeder, M.R., T. Harris, et al. 1998. Sediment supply and climate change: implications for basin
stratigraphy. Basin Research 10(1): 7-18.

Leopold, L.B., M.G. Wolman, ]J.P. Miller. 1964. Fluvial Processes in Geomorphology. San
Francisco, W.H. Freeman and Company. 522 pp.

Los Angeles Regional Water Quality Control Board. 2002. TMDL to Reduce Bacterial Indicator
Densities at Santa Monica Bay Beaches During Wet Weather. June 21.

MacRae C.R., 1997. Experience from Morphological Research on Canadian Streams: Is Control
of the Two-Year Frequency Runoff Event the Best Basins for Stream Channel Protection?
Effects of Watershed Development And Management Of Aquatic Ecosystems, L.A. Roesner,
ed., ASCE Reston, VA., 144-162.

MacRae, C.R. 1993. An Alternate Design Approach for the Control of Instream Erosion Potential
in Urbanizing Watersheds. Sixth International Conference on Urban Storm Drainage,
Niagara Falls, Ontario.

Mangarella, P. and Palhegyi, G. Geosyntec Consultants. 2002. Santa Clara Valley Urban Runoff
Pollution Prevention Program Hydromodification Management Plan Literature Review.

National Climatic Data Center. 2012. Climatic Data. November.

Palhegyi, G.,P. Mangarella, et al. 2004. Developing Management Plans to Address Impacts from
Urbanization on Stream Channel Integrity, ASCE.

Paul, M.J. and J.L Meyer. 2001. Streams in the Urban Landscape. Annual Review of Ecologic
Systems. 32:333-65

Phillip Williams and Associates. 2003. Sources of nonlinearity and complexity in geomorphic
systems. Progress in Physical Geography 27(1):

. 2009b. Literature Review for the San Diego Hydromodification Management Plan.
October 19.

36



Richman, T., P. E. Jill Bicknell, et al. 2004. Start at the Source: Site Planning and Design
Guidance Manual for Storm Water Quality Protection, ASCE.

Riley, A.L. 1998. Restoring Streams in Cities: A Guide for Planners, Policymakers, and Citizens.
March.

Ripple, W], E.J. Larsen, et al. 2001. Trophic cascades among wolves, elk and aspen on
Yellowstone National Park’s northern range. Biological Conservation 102(3): 227-234.

Riverside County Flood Control and Water Conservation District. XXXX. Effects of Increased
Urbanization from the 1970’s to the 1990’s on storm-runoff characteristics in Perris Valley,
CA.

Riverside County Flood Control and Water Conservation District. XXXX. Engineering
Workshop on Peak reduction for Drainage and Flood Control Projects.

Riverside County Flood Control and Water Conservation District. 1978. Riverside County
Hydrology Manual. April.

Riverside County Flood Control and Water Conservation District. 2006. Riverside County
Stormwater Quality Best Management Practice Design Handbook. July

Riverside County Flood Control and Water Conservation District. 2009. Riverside County
WQMP Template. January.

Riverside County Flood Control and Water Conservation District. 2012. Draft 2012 Santa
Margarita WQMP. June.

Riverside County Flood Control and Water Conservation District. 2012. 2012 Draft LID BMP
Design Handbook. June.

Riverside County Flood Control and Water Conservation District. 2012. Hydrologic Data
Collection. November.

Riverside County Flood Control and Water Conservation District. 2012. Riverside County Santa
Margarita Storm Drain Inventory.

Rosgen D.L. 1994. A classification of natural rivers. Catena 22, pp 169-199
Rosgen D.L. 1996. Applied River Morphology. Wildland Hydrology. Pagoosa Springs, CO.

Sacramento Stormwater Quality Partnership. 2009. Pilot Project to Assess Decision Support
Tools for Hydromodification Management in the Sacramento Area. March.

San Diego Permittees. 2011. Hydromodification Management Plan. March.

San Diego Regional Water Quality Control Board. 2008. TMDLs for Indicator Bacteria in Baby
Beach and Shelter Island Shoreline Park. June 11.

San Diego Regional Water Quality Control Board. 2007. TMDLs for Indicator Bacteria Project 1 -
Beaches and Creeks in the San Diego Region. December 12.

San Diego Regional Water Quality Control Board. 2002. Baseline Geomorphic and Hydrologic
Conditions, Rancho Mission Viejo: Portions of the San Juan and Western San Mateo
Watersheds. PCR, PWA, and Balance Hydrologics, Inc. February.San Mateo Countywide
Stormwater Pollution Prevention Program . 2005.

37



Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP). 2005.
Hydromodification Management Plan Final Report. April 21.

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2006. Santa Clara
Hydromodification Management Plan (HMP). February.

Schueler, T. 1998. Basic Concepts in Watershed Planning. Chapter 1 from The Rapid Watershed
Planning Handbook, Center for Watershed Protection, Ellicott City, MD.

Schumm S.A., M.D. Harvey, and C.C. Watson. 1984. Incised channels. Morphology, dynamics
and control. Water Resource Publication, Littleton, Colorado.

Simon, A. 1992. Energy, time, and channel evolution in catastrophically disturbed fluvial
systems. Geomorphology 5, 345-372.

Simon, A.,M. Doyle, M. Kondolf, F.D. Shields, Jr., B. Rhoads, and M. McPhillips. 2007. Critical
evaluation of how the Rosgen Classification and Associated Natural Channel Design
Methods fail to Integrate and Quantify Fluvial Processes and Channel Response. Journal of
the American Water Resources Association. 43(5):1117-1131.

Southern California Coastal Water Research Project (SCCWRP). 2005. Evaluating HSPF in an
Arid, Urbanized Watershed; Journal of the American Water Resources Association.

. 2007. Surface Water Ambient Monitoring Program (SWAMP) Report on the San Juan
Hydrologic Unit. Prepared for the California Regional

. 2010. Hydromodification Screening Tools: Field Manual for Assessing Channel
Susceptibility. Technical Report 606.

. 2011. Hydromodification Effects on Flow Peaks and Durations in Southern California
Urbanizing Watersheds. Technical Report 654.

. 2012. Hydromodification Assessment and Management in California. Technical Report
667.

South Orange County Permittees. 2012. Draft Hydromodification Management Plan. October.

State of California. 2011. The California Environmental Quality Act, Title 14. California Code of
Regulations, Chapter3. Guidelines for Implementation of the California Environmental
Quality Act, Section 15332. In-fill Development Projects.

State of California Water Quality Control Board, San Diego Region (Region 9). July.
.2011. SCCWRP 2011-2012 Research Plan - Bioassessment. Items 1(a)(b)(c). June.

Tetra Tech, Inc. 2003. Lake Elsinore and Canyon Lake Nutrient Source Assessment for Santa
Ana Watershed Authority. January.

Thomas, M.F. 2001. Landscape sensitivity in time and space —an introduction. Catena 42(2-4):
83-98.

Trimble, SW. and A.C. Mendel 1995. The cow as a geomorphic agent— A critical review.
Geomorphology 13(1-4): 233-253.

United States Army Corps of Engineers. 2001. Channel Restoration Design for Meandering
Rivers. Caoastal and Hydraulics Laboratory. ERDC/CHL CR-01-1. September.

38



United States Army Corps of Engineers. 2007. Guidelines for Sampling Bed Material, Technical
Supplement 13A, Part 654 of National Engineering Handbook, New England District.
August.

United States Environmental Protection Agency. 2008. Managing Weather with Green
Infrastructure Municipal Handbook. December.

United States Environmental Protection Agency. 2000. BASINS Technical Note 6 - Estimating
Hydrology and Hydraulic Parameters for HSPF. July.

United States Environmental Protection Agency. 2007. National Management Measures to
Control Nonpoint Source Pollution from Hydromodification. Office of Wetlands, Oceans
and Watersheds. July.

United States Forest Service. 2012. Calveg Mapping Tiles and Accuracy Assessments, Pacific
Southwest Region.

USGS Web Site. Water Resources Applications Software. Summary of HSPF - Hydrologic
Simulation Program - FORTRAN.

Viessman, Warren, Lewis, Gary L, and Knapp, John W. 1989. Introduction to Hydrology.
Harper & Row, New York

Waananen, AO and Crippen, Jr. 1977. Magnitude and frequency of floods in California. US
Geological Survey Water-Resources Investigation 77-21. 96 p.

Warrick, J.A. and Milliman, J.D. 2003. Hyperpycnal sediment discharge from semiarid southern
California rivers: implications for coastal sediment budgets. Geology, Vol 31, N.9, pp781-
784. September.

Watson, C.C., D.S. Biedenharn and B.P. Bledsoe. 2002. Use of incised channel evolution models
in understanding rehabilitation alternatives. Journal of the American Water Resources
Association 38:151-160.

Watson, C.C., and W. Annable. 2003. Channel Rehabilitation: Processes, Design, and
Implementation. Notes for Applied Fluvial Geomorphology and River Restoration Short
Course, sponsored by the Guadalupe-Coyote Resource Conservation District. Held at the
Santa Clara Valley Water District, San Jose, CA, July 14-18.

Western Regional Climate Center. Climatic data. October 2012

Wolman, M.G. and ].P. Miller. 1960. Magnitude and Frequency of Forces in Geomorphic
Processes, Journal of Geology

P8/158362

39



APPENDIX A -

Hydromodification Susceptibility Documentation Report and Mapping:
Santa Ana River



APPENDIX B -

Causes of Degradation in the Santa Ana River Watershed of Riverside
County



APPENDIX C -

Glossary



Glossary

2010 SAR MS4 Permit

Beneficial Use

Best Management
Practice (BMP)

California Stormwater
Quality Association
(CASQA)

Controlled Release Point

Order No. R8-2010-0033, an NPDES Permit issued by
the Santa Ana Regional Water Quality Control Board.

The uses of water necessary for the survival or well-
being of man, plants and wildlife. These uses of water
serve to promote the tangible and intangible economic,
social and environmental goals. “Beneficial Uses” of
the waters of the State that may be protected include,
but are not limited to, domestic, municipal, agricultural
and industrial supply; power generation; recreation;
aesthetic enjoyment; navigation; and preservation and
enhancement of fish, wildlife, and other aquatic
resources or preserves. Existing Beneficial Uses are uses
that were attained in the surface or ground water on or
after November 28, 1975; and potential Beneficial Uses
are uses that would probably develop in future years
through the implementation of various control
measures. “Beneficial Uses” are equivalent to
“Designated Uses” under federal law. [California
Water Code Section 13050(f)].

Any procedure or device designed to minimize the
quantity of Pollutants that enter the MS4 or to control
stormwater flow. See Chapter Two of WQMP Guidance
Document.

Publisher of the California Stormwater Best
Management Practices Handbooks, available at
www.cabmphandbooks.com.

A controlled release point (CRP) is a detention or
debris basin that provides significant regional flood
protection for the downstream watershed areas and
mitigates flows for the hydrologic conditions of
concern such that any new development or significant
redevelopment upstream of the basins will not cause a
significant change in the flow conditions downstream
of the basin. For this study, we have defined a CRP as
providing significant attenuation for storm events
down to the 2-year return frequency storm identified in
the MS4 permit.



Conventional Treatment
BMPs

Development Project

Final Project-Specific
WQMP

Hydrologic Condition of
Concern (HCOC)

Hydromodification

A type of stormwater BMP that provides treatment of
stormwater runoff. Conventional treatment control
BMPs, while designed to treat particular Pollutants,
typically do not provide the same level of volume
reduction as LID BMPs, and commonly require more
specialized maintenance than LID BMPs. As such, the
2010 SAR MS4 Permit and this WQMP require the use
of LID BMPs wherever feasible, before Conventional
Treatment BMPs can be considered or implemented.

Any project that proposes construction, rehabilitation,
redevelopment, or reconstruction of any public or
private residential industrial, or commercial facility, or
any other projects designed for post-construction
human activity or occupation.

A fully completed version of the Water Quality
Management Plan that must be submitted and
approved prior to recordation of the final parcel map or
issuance of a building permit. See also Preliminary
Project-Specific WQMP.

An HCOC exists when the alteration of a site’s
hydrologic regime caused by development would
cause significant impacts on downstream channels and
aquatic habitats, alone or in conjunction with impacts
of other projects.

The change in the natural watershed hydrologic
processes and runoff characteristics (i.e., interception,
infiltration, overland flow, interflow and groundwater
flow) caused by urbanization or other land use changes
that result in increased stream flows and sediment
transport.



Low Impact
Development (LID)

LID BMPs

Maximum Extent
Practicable (MEP)

Municipal Separate
Storm Sewer System
(MS4)

Pollutant of Concern

LID includes schedules of activities, prohibitions of
practices, maintenance procedures, and other
management practices to prevent or reduce the
Pollution of Waters of the United states through
Stormwater management and land development
strategies that emphasize conservation and the use of
onsite natural features integrated with engineered,
small-scale hydrologic controls to more closely reflect
pre-development hydrologic functions. LID BMPs
include retention practices that do not allow Runoff,
such as infiltration, rain water harvesting and reuse,
and evapotranspiration. LID BMPs also include flow-
through practices such as biofiltration that may have
some discharge of Stormwater following Pollutant
reduction.

A type of stormwater BMP that is based upon Low
Impact Development concepts. LID BMPs not only
provide highly effective treatment of stormwater
runoff, but also yield potentially significant reductions
in runoff volume - helping to mimic the pre-project
hydrologic regime, and also require less ongoing
maintenance than Treatment Control BMPs. See
discussion in Chapter 2 of the WQMP Guidance
Document.

Standard, established by the 1987 amendments to the
Clean Water Act, for the reduction of Pollutant
discharges from MS4s.

A conveyance or system of conveyances (including
roads with drainage systems, municipal streets, catch
basins, curbs, gutters, ditches, manmade channels, or
storm drains) as defined in 40 CFR 122.26(b)(8).

Pollutants expected to be present on the project site. In
developing this list, consideration should be given to
the chemicals and potential Pollutants available for
storm water to pick-up or transport to Receiving
Waters and legacy Pollutants at the project site.
Pollutants of Concern for New Development and
Significant Redevelopment projects are those Pollutants
identified above for which a downstream water body is
also listed as Impaired under the CWA Section 303(d)
list or by a TMDL.



Preliminary Project-
Specific WQMP

Project-Specific WQMP

Receiving Water

Redevelopment Project

Regional Water Quality
Control Board (Regional
Board)

Santa Ana Region

A Preliminary Project-Specific WQMP is commonly
required to be submitted with an application for
entitlements and development approvals and must be
approved by the Co-Permittee before any approvals or
entitlements will be granted.

A plan specifying and documenting permanent LID
Principles and Stormwater BMPs to control post-
construction Pollutants and stormwater runoff for the
life of the project, and to maintain Stormwater BMPs
for the life of the project. Co-Permittees may require a
preliminary Project-Specific WQMP submittal to be
followed by a final Project-Specific WQMP.

Any water body that is identified in the Santa Ana
Basin Plan (and associated amendments), which is
available at their website for download.

Any project that meets the criteria described in Section
1 of the WQMP Guidance Document. Replacement of
impervious surfaces includes any activity that is not
part of a routine maintenance activity where
impervious material(s) are removed, exposing
underlying soil during construction. Redevelopment
does not include trenching and resurfacing associated
with utility work; resurfacing existing roadways; new
sidewalk construction, pedestrian ramps, or bike lane
on existing roads; and routine replacement of damaged
pavement, such as pothole repair.

Regional Boards are responsible for implementing
Pollution control provisions of the CWA and California
Water Code within their jurisdiction. There are nine
Regional Boards in California. Portions of Riverside
County are within the jurisdiction of three Regional
Boards: the Santa Ana Region, the San Diego Region,
and the Colorado River Basin Region. The Regional
Boards issue MS4 Permits to the Cities and County of
Riverside.

The portion of Riverside County covered by Order R8-
2010-0033, an NPDES MS4 Permit issued by the Santa
Ana Regional Board.



Total Maximum Daily A TMDL is the maximum amount of a Pollutant that
Load (TMDL) can be discharged into a waterbody from all sources
(point and non-point) and still maintain Water Quality
Standards. Under CWA Section 303(d), TMDLSs must be
developed for all waterbodies that do not meet Water
Quality Standards after application of technology-
based controls.



Urban Runoff

Watershed Protection
Project

Urban Runoff includes those discharges from
residential, commercial, industrial, and construction
areas within the Permit Area and excludes discharges
from Open Space, feedlots, dairies, farms and
agricultural fields. Urban Runoff discharges consist of
storm water and non-storm water surface runoff from
drainage sub-areas with various, often mixed, land uses
within all of the hydrologic drainage areas that
discharge into the Waters of the U.S. In addition to
Urban Runoff, the MS4s regulated by this Order receive
flows from Open Space, agricultural activities,
agricultural fields state and federal properties and
other non-urban land uses not under the control of the
Permittees. The quality of the discharges from the MS4s
varies considerably and is affected by, among other
things, past and present land use activities, basin
hydrology, geography and geology, season, the
frequency and duration of storm events, and the
presence of past or present illegal and allowed disposal
practices and Illicit Connections.

The Permittees lack legal jurisdiction over storm water
discharges into their respective MS4 facilities from
agricultural activities, California and federal facilities,
utilities and special Districts, Native American tribal
lands, wastewater management agencies and other
point and non-point source discharges otherwise
permitted by or under the jurisdiction of the Regional
Board. The Regional Board recognizes that the
Permittees should not be held responsible for such
facilities and/or discharges. Similarly, certain activities
that generate Pollutants present in Urban Runoff are
beyond the ability of the Permittees to eliminate.
Examples of these include operation of internal
combustion engines, atmospheric deposition, brake pad
wear, tire wear, residues from lawful application of
pesticides, nutrient runoff from agricultural activities,
leaching of naturally occurring minerals from local
geography. Urban Runoff does not include background
Pollutant loads or naturally occurring flows.

Watershed Protection Projects provide an important
environmental benefit toward protecting Beneficial
Uses by preventing stormwater from mobilizing
Pollutant loads and/or managing Pollutant sources
into Receiving Waters from adjacent urban land uses.



Waste Load Allocation
(WLA)

Maximum quantity of Pollutants a discharger of waste
is allowed to release into a particular waterway, as set
by a regulatory authority. Discharge limits usually are
required for each specific water quality criterion being,
or expected to be, violated. Distribution or assignment
of TMDL Pollutant loads to entities or sources for
existing and future Point Sources.



