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The California Regional Water Quality Control Board, Los Angeles Region, adopted the fourth term Coastal Los Angeles County Municipal Separate Storm Sewer System (MS4) NPDES Permit as Order No. R4-2012-0175, on November 8, 2012, which then became effective on December 28, 2012.  This Permit encourages Permittees to join together into Watershed Management Groups and develop Watershed Management Program (WMP), or Enhanced WMP (EWMP), Plans.  These plans are intended to guide the iterative adaptive management process for the individual groups as they prioritize the implementation of watershed control measures to reduce the discharge of runoff, and the pollutants it may convey, to local receiving waters, thereby contributing to the attainment and protection of water body beneficial uses.

In a June 27, 2013, Notice of Intent (NOI) letter, which was acknowledged in a September 25, 2013, NOI Approval letter from the Regional Board Executive Officer, the Cities of Bell, Bell Gardens, Commerce, Cudahy, Huntington Park, Maywood, and Vernon, along with the Los Angeles County Flood Control District (LACFCD), announced the formation of the Los Angeles River Upper Reach 2 Watershed Management Area (LAR UR2 WMA).  Furthermore these Permittees agreed to prepare a Reasonable Assurance Analysis (RAA), to guide development of the WMP Plan, and a Coordinated Integrated Monitoring Program (CIMP) Plan to track progress in attaining the Permit goals and objectives, through the iterative adaptive management process identified within MS4 Permit Part VI.C.8.a.

The LAR UR2 WMA Cities lie exclusively within the Los Angeles River Watershed and each Permittee  discharges or, using common vernacular, drains to Reach 2 of the Los Angeles River, an effluent (treated wastewater) dependent, concrete lined river channel.  The Cities of Bell Garden and Commerce also drain southeast to the normally dry concrete lined Rio Hondo tributary channel.  To the north and west, the LAR UR2 WMA is bordered by, and receives discharges from, the Upper Los Angeles River EWMP Group, while the Lower Los Angeles River WMP Group aligns with the east and south LAR UR2 WMA borders.

Many of the watershed water quality impairments were previously identified as Total Maximum Daily Loads (TMDLs) and are being successfully addressed by the LAR UR2 WMA Permittees.  The Trash TMDL was primarily implemented through a grant to the Gateway Water Management Authority (GWMA) and remaining capital projects should be completed within two years.  The nutrients TMDL was primarily directed at wastewater recover plants and has been implemented.  The Metals TMDL listings for copper and lead were addressed through a $2,100,000 Site Specific Objective (SSO) Study that should be adopted as a Regional Board Basin Plan Amendment.  Permittees also instigated legislation to reformulate automotive friction (brake) pads as a copper source control and phase out lead wheel weights.

The RAA identified zinc and E. coli (indicator bacteria) as challenging new hurdles to be addressed through the WMP adaptive management process which will likely drive the implementation of costly new pollutant source and watershed control measures, including Minimum Control Measures (MCMs), Low Impact Development (LID), LID and Green Street projects, Low Flow Diversions (LFDs), scientific studies, increased inspections and enforcement, and structural Best Management Practices (BMPs).

The LAR UR2 WMA RAA and WMP identified six regional BMP projects, estimated to cost a total of between $80 and $210 million, and an additional $73 million in residential and commercial LID street renovations that may need to be implemented over the next two decades.  The six conceptual BMPs were located under public lands, such as parks and easements, to avoid land acquisition costs, but construction lower in the subwatershed, and closer to the outfall, could result in smaller facilities with lower costs.  While the LAR UR2 WMA is encouraged to begin applying for support to construct these facilities, City and regional management should also consider undertaking studies or efforts to more accurately characterize jurisdictional Event Mean Concentration (EMC) pollutant loads, a zinc water effects ratio (WER) SSO study, and identify land acquisition opportunities near subwatershed outfalls, where the effectiveness of regional structural BMPs to control the discharge of bacterial laden runoff is maximized.
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This Watershed Management Program (WMP) Plan introduces the Los Angeles River Upper Reach 2 Watershed Management Area (LAR UR2 WMA), characterizes water quality challenges faced by its Permittees, and describes implementation actions and activities to demonstrate that Municipal Separate Storm Sewer System (MS4) discharges achieve applicable Water Quality-Based Effluent Limitations (WQBELs) and do not cause or contribute to exceedances of Receiving Water Limitations (RWLs) as required by Los Angeles County MS4 National Pollutant Discharge Elimination System (NPDES) Permit (Order No. R4-2012-0175).  This WMP is part of an iterative adaptive management strategy or process and will be updated every two years as described in the 2012 MS4 Permit.  This program is a comprehensive stormwater management plan that optimizes stormwater and financial resources.  The development of this program required the determination of current water quality priorities in LAR UR2 and the Rio Hondo and the identification of structural and non-structural control measures that would address those priorities.  In addition, a Reasonable Assurance Analysis (RAA) was conducted that demonstrates Water Quality Objectives (WQOs) will be met through a calibrated model.

[bookmark: _Toc388625870]1.1	Applicability of WMP

Permittees participating in the LAR UR2 WMA WMP include Los Angeles County Flood Control District (LACFCD) and the Cities of Bell, Bell Gardens, Commerce, Cudahy, Huntington Park, Maywood, and Vernon.  LAR UR2 WMA is within the LAR Watershed and directly drains to LAR UR2, Rio Hondo, and minimally to Compton Creek, as illustrated in Figure 1-1.  The area tributary to each of the receiving waters on a per jurisdiction basis is summarize in Table 1-1.

	[bookmark: _Ref388261749][bookmark: _Toc388945891]Table 1-1  Jurisdictions within LAR UR2 WMA

	LAR UR2 WMA Member
	Alhambra Wash
Rio Hondo
	Chavez Ravine
Los Angeles River
	Compton Creek
Los Angeles River

	
	Area
(acres)
	% LAR UR2 WMA
	Area
(acres)
	% LAR UR2 WMA
	Area
(acres)
	% LAR UR2 WMA

	Bell
	0
	0%
	1,676
	14%
	0
	0%

	Bell Gardens
	797
	35%
	780
	6%
	0
	0%

	Commerce
	1,478
	65%
	2,717
	22%
	0
	0%

	Cudahy
	0
	0%
	786
	6%
	0
	0%

	Huntington Park
	0
	0%
	1,885
	15%
	45
	100%

	Maywood
	0
	0%
	754
	6%
	0
	0%

	Vernon
	0
	0%
	3,829
	31%
	0
	0%

	Total
	2,275
	100%
	12,427
	100%
	45
	100%
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[bookmark: _Ref388253055][bookmark: _Toc388625918]Figure 1-1  LAR UR2 WMA HUC-12's and Jurisdictions
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[bookmark: _Toc388625871]1.2	Geographic Scope and Characteristics

The LAR UR2 WMA watershed characteristics, including the physical and hydrologic conditions, are unique to the area and presented below, including the extent of the MS4 and receiving waters addressed by this WMP.

[bookmark: _Toc388625872]1.2.1	Watershed Management Area Characteristics

The LAR UR2 WMA is located in the central southern portion of the Los Angeles River Watershed as illustrated in Figure 1-2 and encompasses approximately 14,215 acres.  The land uses based on the Los Angeles County Department of Public Works (LACDPW) are summarized in Table 1-2 and illustrated in Figure 1-3.  The most prevalent land uses are industrial and residential.  Table 1-3 provides a more detailed description of LAR UR2 WMA land uses on a jurisdictional level.
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	Land Use Category
	Area
(acres)
	Percent of
LAR UR2 WMA

	Agriculture
	46
	0%

	Commercial
	1,419
	10%

	Education
	311
	2%

	Industrial
	6,029
	42%

	Multi-Family Residential
	2,413
	17%

	Single Family Residential
	1,784
	13%

	Transportation
	1,370
	10%

	Vacant
	843
	6%

	Total
	14,215
	100%
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	[bookmark: _Ref388951156][bookmark: _Toc388945893]Table 1-3  Land Use Designation within LAR UR2 WMA by Jurisdiction

	LAR UR2 WMA Member
	Bell
	Bell Gardens
	Commerce
	Cudahy
	Huntington Park
	Maywood
	Vernon

	
	Area (acre)
	%
	Area (acre)
	%
	Area (acre)
	%
	Area (acre)
	%
	Area (acre)
	%
	Area (acre)
	%
	Area (acre)
	%

	Agriculture
	0
	0
	27
	2
	19
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Commercial
	271
	16
	230
	15
	383
	9
	58
	7
	352
	18
	109
	14
	16
	0

	Education
	39
	2
	97
	6
	24
	1
	38
	5
	90
	5
	20
	3
	3
	0

	Industrial
	296
	18
	164
	10
	2,523
	60
	104
	13
	333
	17
	52
	7
	2,556
	78

	MF Residential
	513
	31
	736
	47
	129
	3
	434
	55
	480
	25
	121
	16
	0
	0

	SF Residential
	272
	16
	175
	11
	292
	7
	51
	6
	562
	29
	430
	57
	1
	0

	Transportation
	131
	8
	8
	1
	651
	16
	24
	3
	53
	3
	9
	1
	494
	15

	Vacant
	154
	9
	141
	9
	173
	4
	76
	10
	59
	3
	13
	2
	227
	7

	Total:
	1,676
	100
	1,578
	100
	4,194
	100
	786
	100
	1,930
	100
	754
	100
	3,298
	100

	MF = Mixed Family; SF = Single Family
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The hydrologic characteristics of the LAR UR2 WMA includes:

· Soil types based on the Los Angeles County Hydrology Manual (2006), (Figure 1-4);
· Storm depth that increase from north to south and from west to east as indicated by the 85th percentile, 24-hour rainfall depth distribution (Figure 1-5); and
· Storm intensity that increases from north to south and from west to east as indicated by the 50-year, 24-hour rainfall intensity distribution (Figure 1-6).
	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388264678][bookmark: _Toc388625922]Figure 1-5  LAR UR2 WMA 85th Percentile, 24-Hour Rainfall Depths
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[bookmark: _Ref388264823][bookmark: _Toc388625923]Figure 1-6  LAR UR2 WMA 50-Year, 24-Hour Rainfall Intensity
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Los Angeles River Upper Reach 2 and the Rio Hondo are the receiving waters relevant to the LAR UR2 WMA as illustrated in Figure 1-7.  The Los Angeles River flows 51 miles from the Santa Monica Mountains at the western end of the San Fernando Valley to the Long Beach Harbor and into the Pacific Ocean.  Including tributaries, the 824 square mile watershed includes a total stream length of about 837 miles and 4.6 square miles of lake area.  The northern watershed includes steep easily eroded undeveloped mountainous areas in the Angeles National Forest and large urban areas in the midsection and south.  Los Angeles River Reach 2 begins at the Arroyo Seco confluence and ends at the Compton Creek confluence.  The primary Reach 2 tributary is the Rio Hondo.  The Rio Hondo drains a large portion of the eastern watershed.  Below Whittier Narrows, flows into Rio Hondo Reach 2 are normally diverted to the adjacent Rio Hondo Spreading Grounds and used to recharge the central basin groundwater aquifer.  During sustained storm periods Rio Hondo flows, in excess of spreading ground capacity, or when the water quality is very turbid, drain into Rio Hondo Reach 1 and the Los Angeles River.

The LAR UR2 WMA is located within Reach 2, in the lower half of Los Angeles River Watershed, starting at East 26th Street in the City of Vernon and ending at Patata Street in City of Cudahy.  The LAR UR2 WMA Cities of Bell Gardens and Commerce line the western bank of Rio Hondo Reach 1, a 120 square mile Los Angeles River tributary.  The previous figures illustrate the LAR UR2 WMA municipal and jurisdictional boundaries in relation to Los Angeles River Reach 2 and Rio Hondo Reach 1.

The California Regional Water Quality Control Board, Los Angeles Region (Regional Board or LARWQCB), Water Quality Control Plan (Basin Plan), identifies receiving water beneficial uses and water quality objectives, including those for the Los Angeles River and the Rio Hondo.  The beneficial use designations include:

· Municipal and Domestic Supply (MUN) – Uses of water for community, military, or individual water supply systems including, but not limited to, drinking water supply.
· Industrial Service Supply (IND) – Uses of water for industrial activities that do not depend primarily on water quality including, but not limited to, mining, cooling water supply, hydraulic conveyance, gravel washing, fire protection, or oil well re-pressurization.
· Ground Water Recharge (GWR) – Uses of water for natural or artificial recharge of ground water for purposes of future extraction, maintenance of water quality, or halting of saltwater intrusion into freshwater aquifers.
· Water Contact Recreation (REC-1) – Uses of water for recreational activities involving body contact with water, where ingestion of water is reasonably possible.  These uses include, but are not limited to, swimming, wading, water-skiing, skin and scuba diving, surfing, white water activities, fishing, or use of natural hot springs.
· Non-contact Water Recreation (REC-2) – Uses of water for recreational activities involving proximity to water, but not normally involving body contact with water, where ingestion of water is reasonably possible.  These uses include, but are not limited to, picnicking, sunbathing, hiking, beachcombing, camping, boating, tidepool and marine life study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the above activities.
· Warm Freshwater Habitat (WARM) – Uses of water that support warm water ecosystems including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates.
· Wildlife Habitat (WILD) – Uses of water that support terrestrial ecosystems including, but not limited to, preservation and enhancement of terrestrial habitats, vegetation, wildlife (e.g., mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food sources.

Table 1-4 summarizes the beneficial uses for the receiving water bodies located within the LAR UR2 WMA, as designated in the Basin Plan.

	[bookmark: _Ref388269042][bookmark: _Toc388945894]Table 1-4  Basin Plan Beneficial Use Designations for the LAR UR2 WMA

	Receiving Water Bodies
	MUN
	IND
	GWR
	REC-1
	REC-2
	WARM
	WILD

	Los Angeles River
	P*
	P
	E
	Es
	E
	E
	P

	Rio Hondo below Spreading Grounds
	P*
	
	I
	Pm
	E
	P
	I

	E: Existing beneficial Use
P: Potential beneficial Use
I: Intermittent beneficial Use
E, P, and I shall be protected as required.
Es: Access prohibited by Los Angeles County DPW
Pm: Access prohibited by Los Angeles County Department in the concrete-channelized areas.
* Asterisked MUN designations are designated under SB 88-63 and RB 89-03.
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[bookmark: _Ref388585675][bookmark: _Toc388625924]Figure 1-7  LAR UR2 WMA Water Bodies

[bookmark: _Toc388625874]1.3	Regulatory Framework

In 1972, provisions of the Federal Water Pollution Control Act, referred to as the Clean Water Act (CWA), were amended so that the discharge of pollutants to waters of the United States from any point source is effectively prohibited, unless the discharge is in compliance with an NPDES permit.  In 1987, the CWA was amended, also called the Water Quality Act of 1987, to require the United States Environmental Protection Agency (USEPA) to establish a program to address stormwater discharges.  In response, USEPA promulgated the NPDES stormwater permit application regulations.  These regulations required that facilities with stormwater discharges “…from a large or medium municipal storm sewer system; or (3) a discharge which USEPA or the state/tribe determines to contribute to a violation of a water quality standard…” apply for an NPDES permit.  On November 16, 1990, the USEPA published final regulations that established application requirements for stormwater permits for MS4s serving a population of over 100,000 (Phase I communities) and certain industrial facilities, including construction sites greater than five acres.  On December 8, 1999, the USEPA published the final regulations for communities under 100,000 (Phase II MS4s) and operators of construction sites between one and five acres.

The State of California Porter-Cologne Water Quality Control Act (Water Code 13000, et seq.) is the principal legislation for controlling stormwater pollutants in California, requiring the development of Basin Plans for drainage basins within the state.  Each plan serves as a blueprint for protecting water quality within the various watersheds.  These basin plans are used in turn to identify more specific controls for discharges (e.g., wastewater treatment plant effluent, urban runoff, and agriculture drainage).  Under Porter-Cologne, specific controls are implemented through permits called Waste Discharge Requirements (WDRs) issued by the nine Regional Water Quality Control Boards.  For discharges to surface waters, the WDRs also serve as an NPDES permit.

The Regional Board adopted WDRs for MS4 discharges within the Coastal Watersheds of Los Angeles County, except those discharges originating from the City of Long Beach MS4 (Order No. R4‐2012‐0175; NPDES Permit No. CAS004001) on November 8, 2012.  The MS4 Permit became effective on December 28, 2012.  The MS4 Permit contains effluent limitations, receiving water limitations, minimum control measures (MCMs), Total Maximum Daily Load (TMDL) provisions, and outlines the process for developing WMP plans.  The MS4 Permit incorporates the TMDL Waste Load Allocations (WLAs) applicable to dry- and wet-weather as WQBELs and/or RWLs.  Part V.A of the MS4 Permit requires compliance with the WQBELs as outlined by the respective TMDLs.

[bookmark: _Toc388625875]1.3.1	MS4 Permit Requirements

Permit Part VI.C asserts requirements associated with WMPs.  Pursuant to Permit Part VI.C.1.d, the LAR UR2 WMA WMP must ensure that discharges from their MS4:

(i) Achieve applicable WQBELs in Part VI.E and Attachment O based on the corresponding compliance schedules;
(ii) Do not cause or contribute to exceedances of the RWLs in Parts V.A and VI.E, and Attachment O of the MS4 Permit; and
(iii) Do not include non-stormwater discharges that are effectively prohibited based on Part III.A.

The WMP must also ensure that the controls are implemented to reduce the discharge of pollutants to the Maximum Extent Practicable (MEP), pursuant to Part IV.A.1.  Part VI.C.1.f of the MS4 Permit states that the WMP must be consistent with Parts VI.C.5-C.8 and shall:

i. Prioritize water quality issues resulting from stormwater and non-stormwater discharges from the MS4 to receiving waters within their WMA.
ii. Identify and implement strategies, control measures, and Best Management Practices (BMPs) to achieve the outcomes specified in Part VI.C.1.d and discussed above.
iii. Execute an integrated monitoring program and assessment program pursuant to Attachment E - Monitoring and Reporting Program (MRP), Part VI to determine progress towards achieving applicable limitation and/or action levels in Attachment G.
iv. Modify strategies, control measures, and BMPs as necessary based on analysis of monitoring data collected pursuant to the MRP to ensure that applicable WQBELs and RWLs and other milestones set forth in the WMP are achieved in the required timeframes.
v. Provide appropriate opportunity for meaningful stakeholder input, including but not limited to, a permit-wide WMP Technical Advisory Committee (TAC) that will advise and participate in the development of the WMP from month six through the date of the program approval.  The TAC may include at least one Permittee representative from each WMA for which a WMP will be developed, and must include a minimum of one public representative from a non-governmental organization with public membership, and staff from the Regional Board and USEPA Region IX.

Part VI.C.4.c.i of the MS4 Permit states that Permittees that elect to collaborate on the development of a WMP must submit the draft WMP no later than June 28, 2014, 18 months after the effective date of the MS4 Permit, if the following conditions are met in greater than fifty percent of the land area covered by the WMP.

(1) Demonstrate that there are Low Impact Development (LID) ordinances in place and/or commence development of a LID ordinance(s) meeting the requirements of the MS4 Permit's Planning and Land Development Program by February 26, 2013, 60 days after the effective date of the MS4 Permit;
(2) Demonstrate that there are green streets policies in place and/or commence development of a policy(ies) that specifies the use of green street strategies for transportation corridors by February 26, 2013, 60 day after the effective date of the MS4 Permit.
(3) Demonstrate in the Notice of Intent (NOI) to develop a WMP that Parts VI.C.4.c.i.(1) and (2) have been met in greater than fifty percent of the watershed area.

The LAR UR2 WMA will be provided comments from the Regional Board four months after the WMP draft submittal and the final WMP must be submitted within the three months following.  Three months after the submittal of the final WMP, no later than April 28, 2015, LAR UR2 WMA will be provided a final approval or denial by the Regional Board or by the Executive Officer on behalf of the Regional Board.  Implementation of the WMP will begin upon approval, and the existing stormwater management programs and associated control measures must be implemented until then.

The requirements associated with the WMP are identified in Part VI.C.5 of the MS4 Permit, Program Development, and focuses on the:

a. Identification of water quality priorities;
b. Selection of watershed control measures; and
c. Compliance schedules.

1.3.1.1	2012 MS4 Permit Review Process and WMP Implementation

Following LARWQCB adoption of 2012 Coastal Los Angeles County MS4 Permit as Order R4-2012-0175 on November 8, 2012, thirty seven cities and three non-governmental organizations (NGOs) filed petitions for review with the State Water Resources Control Board (SWRCB), which were acknowledged in a January 30, 2013 letter, and deemed complete on July 8, 2013.  Five of the filing Cities also simultaneously filed Request for Stays, that were denied on June 14, 2013.  On April 1, 2014, the SWRCB adopted an Own Motion Review and thirty five of the petitioners agreed to have their petitions for review placed in abeyance.  The following reservation is included as a contingency in the WMP, while the SWRCB, and if necessary other, review processes proceed.

On December 10, 2012 the cities of Commerce, Huntington Park and Vernon (hereinafter “the Cities”) submitted Administrative Petitions (Petitions) to the California State Water Resources Control Board (SWRCB) pursuant to section 13320(a) of the California Water Code requesting that the SWRCB review various terms and requirements set forth in the 2012 MS4 Permit, Order No. R4-2012-0175 (Permit) adopted by the California Regional Water Quality Control Board, Los Angeles Region (Regional Board).  The Petitions were subsequently referred to as SWRCB/OCC File Nos. A-2236(a) through (kk).  In particular, and among other terms/requirements contained in the Permit, the Cities have sought review of all numeric limits, both interim and final, and whether derived from a TMDL or provided from the application of an adopted water quality standard, or through a discharge prohibition set forth in the Permit.  The challenges to the various numeric limits set forth in the Permit, includes a challenge to all such numeric limits that may be complied with through the implementation of an approved Watershed Management Plan (WMP) and Coordinated Integrated Monitoring Plan (CIMP).  In essence, the Petitions are challenging the fundamental premise for the various WMP and CIMP requirements in the Permit, on various grounds, including, but not limited to, on the grounds that such Permit exceeds the maximum extent practicable (MEP) standard, and was not adopted in accordance with the requirements of California Water Code (CWC) sections 13000, 13263 and 13241.  On July 8, 2013 the SWRCB advised the Cities that the respective Petitions were complete and all such Petitions remain pending at this time.  

In spite of the pending Petitions, the Cities are acting in good faith and moving forward to attempt to comply with all of the applicable terms of the Permit, and look forward to working with the Regional Board to assess and implement the strategies and requirements necessary for compliance, including the development of an acceptable WMP and CIMP.  Nevertheless, because, through their Petitions, the Cities are asserting (and believe) that many of the terms of the Permit are invalid, including the terms involving compliance with numeric limits which the Cities are seeking to comply with through the development and implementation of this WMP and CIMP the Cities hereby expressly reserve and are not waiving, with this submission or otherwise, any of their  rights to challenge the need for any WMP and CIMP, including their rights to seek to void or otherwise compel modifications to the Permit terms involving the WMP and CIMP, or to void or compel revisions to any other part or portion of the Permit.  In addition, the Cities are not waving, and hereby expressly reserve, any and all rights they have or may have to seek to recover the costs from the State to develop and implement any WMP and CIMP, on the grounds that such requirements are unfunded State Mandates, and if funds are not provided by the State, to reimburse the Cities for such programs, to invalidate all such requirements.


[bookmark: _Toc388625876]1.3.2	Relevant TMDLs

TMDLs applicable to the LAR UR2 WMA are listed in Table 1-5, and further characterized in Section 2 regarding Water Quality Priorities for the LAR UR2 WMP.  The resolutions and effective dates reflect the most recent amendments to the Los Angeles River nitrogen and metals TMDLs.  Revised WQBELs and RWLs are incorporated into the MS4 Permit by the Regional Board after adoption and approval of the TMDL amendment.  Site Specific Objectives for Copper and Lead were developed (LWA 2012) and have been presented to the LARWQCB for future consideration as a Basin Plan Amendment of the Los Angeles River Metals TMDL.  TMDL impacted reaches are highlighted in Figure 1-8 and a detailed summary of the numeric WLAs specified in the MS4 Permit can be found in Appendix A.

	[bookmark: _Ref388273242][bookmark: _Toc385335214][bookmark: _Toc386804386][bookmark: _Toc388945895]Table 1-5  TMDLs Applicable to the LAR UR2 WMA

	TMDL
	LARWQCB Resolution
Number
	Effective Date

	Los Angeles River Nitrogen Compounds and Related Effects TMDL
	2003-009
	March 23, 2004

	
	2012-0101
	Not Yet Effective

	Los Angeles River Trash
	2007-012
	September 23, 2008

	Los Angeles River Metals TMDL
	2007-014
	October 29, 2008

	
	2010-003
	November 3, 2011

	Los Angeles River Bacteria TMDL
	2010-007
	March 23, 2012

	1  Site Specific Objectives (SSOs) for Ammonia were approved on June 4, 2013.
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[bookmark: _Ref388273141][bookmark: _Toc388625925]Figure 1-8  LAR UR2 WMA and Downstream Impaired Water Bodies

Regional Board adopted TMDLs include implementation plans providing interim and final compliance dates.  Table 1-6 lists the interim and final compliance dates relevant to the LAR UR2 WMA.  There are two compliance paths for the dry-weather bacteria TMDL, based on whether or not each jurisdiction develops and implements a Load Reduction Strategy (LRS).  The LRS must quantitatively demonstrate that outfall specific actions are sufficient to result in attainment of the final WLAs.  Additionally, there are required dry-weather “snapshot” monitoring events where, for each event, every flowing outfall is sampled for bacterial indicators.  Six snapshot monitoring events are required prior to LRS implementation and three after to assess effectiveness.  Completing the LRS process provides regulatory relief by providing seven additional years before final effluent limitations become effective.  The LRS due date and corresponding interim and final compliance milestones for the dry-weather bacteria TMDL for the Los Angeles River are included in Table 1-6.

[bookmark: _Toc388625877]1.3.3	Relevant 303(d) Listings

Receiving water pollutant impairments on the CWA 303(d) List or State Integrated Report, but not currently addressed by a TMDL, include the following for the LAR UR2 WMA receiving water bodies:

· Los Angeles River Reach 2
· Oil – This constituent has an estimated TMDL completion date of 2019.
· Rio Hondo Reach 1
· Coliform Bacteria – This constituent has an estimated completion date of 2019; however with the adoption of the Los Angeles River Bacteria TMDL this impairment is currently being addressed.
· Toxicity – This impairment condition has an estimated TMDL completion date of 2021; however other toxicity listings have been addressed as a specific toxicant, such as a metal, for which a TMDL has already been developed.  It is unclear that a source assessment can be developed, or a pollutant reduction strategy implemented for a condition or unknown constituent.
	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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	[bookmark: _Ref385591846][bookmark: _Toc386804388][bookmark: _Toc388945896]Table 1-6  Schedule of TMDL Compliance Milestones Applicable to the LAR UR2 WMA

	TMDL
	Water Bodies
	Constituents
	Compliance Goal
	Weather Condition
	Compliance Dates and Milestones
(Bolded numbers indicate milestone deadlines within the current MS4 Permit term)1

	
	
	
	
	
	2012
	2013
	2014
	2015
	2016
	2017
	2020
	2023
	2024
	2026
	2028
	2030
	2032
	2037

	LAR Nitrogen
	All
	Ammonia, Nitrate, Nitrite, Nitrate+Nitrite
	Meet WQBELs
	All
	Pre 2012
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Final
	
	
	
	
	
	
	
	
	
	
	
	
	

	LAR Trash
	All
	Trash
	% Reduction
	All
	9/30
	9/30
	9/30
	9/30
	9/30
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	70%
	80%
	90%
	96.7%
	100%
	
	
	
	
	
	
	
	
	

	LAR Metals
	All
	Copper, Lead, Zinc
	% of MS4 area Meets WQBELs
	Dry
	1/11
	
	
	
	
	
	1/11
	
	1/11
	
	
	
	
	

	
	
	
	
	
	50%
	
	
	
	
	
	75%
	
	100%
	
	
	
	
	

	
	All
	Copper, Lead, Zinc, Cadmium
	
	Wet
	1/11
	
	
	
	
	
	
	
	1/11
	
	1/11
	
	
	

	
	
	
	
	
	25%
	
	
	
	
	
	
	
	50%
	
	100%
	
	
	

	LAR Bacteria
	All
	E. Coli
	Meet WQBELs
	Dry
w/o LRS
	
	
	
	
	
	
	
	Final
	
	
	
	
	
	

	
	
	
	
	Dry
w/ LRS
	
	
	
	
	LRS Due2
	
	
	Interim
	
	
	
	Final
	
	

	
	
	
	
	Wet
	
	
	
	
	
	
	
	
	
	
	
	
	
	Final

	Notes:  LAR = Los Angeles River
1  The MS4 Permit term is assumed to be five years from the MS4 Permit effective date or December 27, 2017.
2   LRS requires coordinated effort by all MS4 Permittees within a segment or tributary.  An LRS must quantitatively demonstrate that the actions for specific outfalls are sufficient to result in attainment of the final WLAs.  Requires six snapshot sampling events prior to LRS and three post-LRS snapshot sampling events.



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Toc388625878]1.4	WMP Development Process

Permit Part VI.C.1.f.v, states that each WMP must provide appropriate opportunity for meaningful stakeholder input, including, but not limited to, a permit-wide watershed management program TAC that will advise and participate in the development of the WMP from month six through the date of approval.  The MS4 Permit requires that the TAC include at least one Permittee representative from each WMA for which a WMP is being developed and one public representative from a non-governmental organization with public membership, and staff from the Regional Board and USEPA Region IX.  The City of Huntington Park regularly participated on TAC, with the assistance of the City of Commerce as an alternate.

[bookmark: _Toc388625879]1.5	WMP Overview

The WMP documents the programs development process by detailing the water quality priorities within the LAR UR2 WMA, identifying existing, potential, and proposed control measures, and demonstrating through a model that WQOs will be satisfied in order to ensure compliance with the MS4 Permit.  The WMP includes the following sections:

· Section 2 - Water Quality Priorities
Receiving water bodies are identified and characterized based on available water quality data records.  Water Body-Pollutant Classifications are developed so that categories can be assigned to each water body-pollutant combination.  A source assessment was used to establish water quality priorities.  The water quality priorities are the primary "driver" of the WMP.

· Section 3 - Watershed Control Measures
This section outlines the existing, potential, and proposed control measures in LAR UR2 WMA.  The current MCMs are described and an approach to modifying the programs, as well as potential modifications, is presented.  Existing structural BMPs are identified an approach to identifying and selecting additional regional BMPs is included.  The proposed watershed control measures will be implemented to address the water quality priorities.

· Section 4 - Reasonable Assurance Analysis
The modeling system being used by the LAR UR2 WMA is described.  The modeling approach and process are discussed which involve Target Load Reductions and reductions associated with both structural and non-structural BMPs.  The BMP assumptions and proposed BMPs are detailed along with the model output.  The RAA modeled combinations of watershed control measures and BMPs to demonstrate their effectiveness in addressing the water quality priorities.

· Section 5 - Compliance Schedules and Costs
The LAR UR2 WMA identified interim milestones and dates to compliment TMDL final Waste Load Allocation (WLA) and compliance dates.  These milestone dates were chosen at intervals to reflect key Permit and TMDL dates, while allowing sufficient time for monitoring data permit and implementation to progress in a meaningful fashion that might guide the iterative adaptive management process.

· Section 6 - Legal Authority
As summarized in their 2012-13 Annual Reports, the LAR UR2 WMA Permittees have established the Legal Authorities required in Permit Part VI.A.2.


[bookmark: S_WQP][bookmark: _Toc388625880]2.	Water Quality Priorities

Identification of the water quality priorities in the LAR UR2 WMA is a key component of the WMP process.  Part VI.C.5.a of the MS4 Permit outlines the pertinent elements of the prioritization process as follows:

1. Water quality characterization (VI.C.5.a.i) based on available monitoring data, TMDLs, 303(d) lists, storm water annual reports, etc.;
2. Water body-pollutant classification (VI.C.5.a.ii) to identify water body-pollutant combinations that fall into three MS4 Permit-defined categories;
3. Source assessment (VI.C.5.a.iii) for the water body-pollutant combinations in the three categories; and
4. Prioritization of the water body-pollutant combinations (VI.C.5.a.iv).

The three MS4 Permit defined categories are:

· Category 1 (Highest Priority): Water body-pollutant combinations for which WQBELs and/or RWLs are established in Part VI.E and Attachments L through R of the MS4 Permit.  Attachment O is the most applicable attachment for LAR UR2 WMA.

· Category 2 (High Priority): Pollutants for which data indicate water quality impairment in the receiving water according to the State’s Water Quality Control Policy for Developing California’s CWA Section 303(d) List (State Listing Policy) and for which MS4 discharges may be causing or contributing to the impairment.

· Category 3 (Medium Priority): Pollutants for which there are insufficient data to indicate water quality impairment in the receiving water according to the State’s Listing Policy, but which exceed applicable receiving water limitations contained in the MS4 Permit and for which MS4 discharges may be causing or contributing to the exceedance.

The following sections presented below describe the characterization and prioritization of those water body-pollutant combinations (WBPCs) found to be issues in LAR UR2 WMA.

[bookmark: _Toc388625881]2.1	Water Quality Characterization

Water quality monitoring data for the Los Angeles River Upper Reach 2 water body segments were gathered, assessed for quality and compiled into a database by wet-weather and dry-weather conditions and locations.  Permittee specific discharge sampling has not been required under past permits; therefore, no information was identified.  Water quality monitoring data was solicited from numerous sources, but the most useful and highest quality data relevant to the LAR UR2 WMA were obtained from the following sources:

· Los Angeles County Annual Mass Emission and Tributary Station Monitoring Data (2002 – 2012);
· Los Angeles River Metals TMDL Coordinated Monitoring Plan (CMP) Ambient Monitoring Program (2008 – 2013);
· Council for Watershed Health (CWH) Los Angeles River Watershed Monitoring Program (LARWMP) data (2009 – 2012); and
· Cleaner Rivers through Effective Stakeholder-led TMDLs (CREST) Los Angeles River Bacteria Source Identification (BSI) Study.

A review of these sources found that no monitoring locations were located within the LAR UR2 WMA.  In order to conduct the MS4 Permit required data analysis, monitoring locations upstream or downstream of the LAR UR2 WMA was assessed.  Details of each data source are summarized below and a more detailed summary can be found in Appendix B.

All data were screened to identify potential water quality objective exceedances.  The monitoring sites with relevant available data are illustrated in Figure 2-1.  Monitoring data that met Quality Assurance and Quality Control (QA/QC) criteria were analyzed to determine constituents exceeding water quality objectives.  The number of available analytical data values, detected data values, and total number of constituents analyzed in the primary LAR UR2 WMA receiving water bodies are summarized in Table 2-1.

	[bookmark: _Ref388587748][bookmark: _Toc388626041]Table 2-1  Summary of Water Quality Data Reviewed for LAR UR2 WMA

	Receiving Water Body
	10 Year (2002 – 2012)
	5 Year (2007 – 2012)

	
	Total Sample
	Number Detect
	Number of Constituents
	Total Sample
	Number Detect
	Number of Constituents

	Los Angeles River
	10,524
	3,529
	169
	6,700
	2,425
	165

	Rio Hondo
	2,006
	715
	157
	70
	70
	7

	Wet-Weather
	7,761
	2,413
	169
	3,891
	1,226
	165

	Dry-Weather
	4,769
	1,831
	170
	2,879
	1,269
	167

	Totals
	12,530
	4,244
	171
	6,770
	2,495
	167
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[bookmark: _Ref388587725][bookmark: _Toc388625926]Figure 2-1  Existing Monitoring Sites Relevant to LAR UR2 WMA


Los Angeles County Annual Mass Emission and Tributary Station Monitoring Data
The Los Angeles County Department of Public Work Annual Stormwater Monitoring Report presents stormwater quality findings for each July to June storm season.  The 2002–2003, 2003–2004, 2005–2006, 2006–2007, 2007–2008, 2008–2009, 2009–2010, 2010-2011 and 2011-2012 monitoring reports addressed the following programs and associated elements:

· Core Monitoring Program – mass emission, tributary, water column toxicity, shoreline, and trash monitoring.
· Regional Monitoring Program – estuary sampling and bioassessment.
· Three Special studies.

Monitoring data from the Los Angeles County Annual Mass Emission and Tributary Station Monitoring were analyzed for mass emission station S10 (Los Angeles River at Wardlow) and TS06 (Rio Hondo at Whittier Narrows).

Los Angeles River Metals TMDL CMP Ambient Monitoring Program
The CMP includes Tier I ambient monitoring program which collects monthly samples at thirteen locations.  Tier I monitoring sites LAR1-8, LAR1-9, and LAR1-10 are located adjacent to the LAR UR2 WMA and the data from these sites help LAR UR2 WMA have a better understanding of the distribution of metals concentrations in the adjacent WMAs.  Data for monitoring location LAR1-8, LAR1-9 and LAR1-10 were analyzed from the Los Angeles River Metals TMDL CMP.  LAR1-8 is located upstream of the LAR UR2 WMA at Arroyo Seco, LAR1-9 is located downstream of the LAR UR2 WMA just above the Rio Hondo confluence, and LAR1-10 is located on the Rio Hondo just above the Los Angeles River confluence.

CWH LARWMP
CWH coordinates the LARWMP to assess watershed health based on five broad objectives: are stream conditions improving; are specific critical site conditions improving; do discharges meet WQOs; is it safe to swim; and are locally caught fish safe to eat.  CWH water quality monitoring data was collected under a stratified randomized strategy so that most sites were not revisited, and only a limited number of constituents were tested at each site.  CWH monitoring data for locations LALT500 and LAR00830 were included in the analysis. 

CREST Los Angeles River BSI Study
The CREST Los Angeles River BSI Study was designed to characterize the bacteria inputs to the LA River, support the development of the Bacteria TMDL source assessment, and assist with prioritization of the types and locations of TMDL implementation actions.  Since bacteria are already categorized as a Category 1 pollutant, findings of the study were not included in the monitoring data analysis, as the study focuses solely on bacteria, which is a Category 1 pollutant because of existing Los Angeles River Bacteria TMDL.  Additional details regarding this study and its findings can be found in Appendix B.

[bookmark: _Toc388625882]2.1.1	Characterization of Receiving Water Quality

Receiving water bodies and constituents, or WBPCs, identified during the data review were individually evaluated based on number of analyses reported, number of detects, and number of exceedances.  Constituents subject to a TMDL underwent a data review to determine the status of compliance, opposed to determining the appropriate Category of pollutant.  Constituents on the CWA 303(d) list were analyzed based on the listing and current exceedance status.  Constituents not TMDL or CWA 303(d) listed, but subject to basin plan, California Toxics Rule (CTR) or MS4 Permit water quality objectives were identified.

Analytes with exceedances in the past 10 years are presented in Table 2-2 and subcategorized into TMDL, 303(d), and other source derivations.  A comparison of the five and ten year data in Table 2-2, suggests a subtle decrease in the frequency with which exceedances are observed for most constituents.  Cyanide, dissolved oxygen, chemical oxygen demand, chloride, and nitrite-N appeared to no longer demonstrate exceedances during the most recent 5 year period.

To further evaluate the data, comparisons of the Los Angeles River Reach 2 to Rio Hondo and wet- to dry-weather were also conducted.  The comparison will help evaluate the constituents for each receiving water body during wet- and dry-weather conditions for five and ten year data sets.  These comparisons are presented in Table 2-3 to Table 2-5.

Table 2-3 demonstrates that, for the 10 year data set, wet-weather exceedances were more prevalent than dry-weather, for most constituents with the exception of cyanide, pH, nitrite-N, and mercury.  The five year data set, presented in Table 2-4, shows an even greater percentage of exceedances in wet-weather.  Table 2-5 suggest that there were a higher percentage of exceedances in the Rio Hondo as compared to the Los Angeles River, with the exception of dissolved oxygen, pH, chemical oxygen demand, nitrite-N, total phosphorus, cadmium, chromium, mercury, nickel, and zinc.  The higher percentages of exceedances may attribute to the limited number of samples collected for the Rio Hondo, as well as to the low or limited flow of the river.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan (WMP) Plan
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	[bookmark: _Ref388588288][bookmark: _Toc388626042]Table 2-2  Summary of Exceedances for All Five Year and Ten Year Data Set

	Constituent
	10 Year (2002-2012)
	5 Year (2007 - 2012)

	
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed

	TMDL

	E. coli
	0
	0
	0
	0%
	0%
	0
	0
	0
	0%
	0%

	Copper
	149
	146
	51
	98%
	34%
	112
	109
	33
	97%
	29%

	Lead
	149
	148
	16
	99%
	11%
	112
	111
	12
	99%
	11%

	Zinc
	149
	149
	25
	100%
	17%
	112
	112
	19
	100%
	17%

	Ammonia
	50
	42
	0
	84%
	0%
	42
	35
	0
	83%
	0%

	CWA 303(d) List

	Total Coliform
	75
	75
	56
	100%
	75%
	38
	38
	26
	100%
	68%

	Fecal Coliform
	75
	74
	59
	99%
	79%
	38
	37
	27
	97%
	71%

	Oil and Grease
	75
	39
	39
	52%
	52%
	38
	22
	22
	58%
	58%

	Basin Plan, CTR, MS4 Permit Water Quality Objective Exceedance

	Fecal Enterococcus
	75
	73
	65
	97%
	87%
	38
	36
	31
	95%
	82%

	Cyanide
	75
	57
	4
	76%
	5%
	38
	29
	0
	76%
	0%

	Dissolved Oxygen
	74
	74
	1
	100%
	1%
	38
	38
	0
	100%
	0%

	pH
	75
	75
	14
	100%
	19%
	38
	38
	9
	100%
	24%

	Chemical Oxygen Demand
	75
	74
	1
	99%
	1%
	38
	37
	0
	97%
	0%

	Chloride
	79
	79
	1
	100%
	1%
	42
	42
	0
	100%
	0%

	Kjeldahl-N
	79
	79
	18
	100%
	23%
	42
	42
	9
	100%
	21%

	Nitrite-N
	79
	50
	6
	63%
	8%
	42
	25
	0
	60%
	0%

	Nitrogen - Total
	4
	4
	3
	100%
	75%
	4
	4
	3
	100%
	75%

	Phosphorus - Total (as P)
	78
	77
	10
	99%
	13%
	42
	41
	4
	98%
	10%

	Total Suspended Solids
	82
	82
	30
	100%
	37%
	45
	45
	16
	100%
	36%

	Cadmium
	79
	45
	5
	57%
	6%
	42
	34
	3
	81%
	7%

	Chromium
	79
	77
	9
	97%
	11%
	42
	40
	6
	95%
	14%

	Mercury
	79
	6
	2
	8%
	3%
	42
	5
	1
	12%
	2%

	Nickel
	79
	77
	6
	97%
	8%
	42
	40
	3
	95%
	7%



	[bookmark: _Ref388588303][bookmark: _Toc388626043]Table 2-3  Ten Year (2002 – 2012) Comparison of Exceedances during Wet- and Dry-Weather

	Constituent
	10-Year Wet-Weather
	10-Year Dry-Weather

	
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed

	TMDL

	E. coli
	0
	0
	0
	0%
	0%
	0
	0
	0
	0%
	0%

	Copper
	49
	47
	37
	96%
	76%
	100
	99
	14
	99%
	14%

	Lead
	49
	49
	11
	100%
	22%
	100
	99
	5
	99%
	5%

	Zinc
	49
	49
	25
	100%
	51%
	100
	100
	0
	100%
	0%

	Ammonia
	29
	25
	0
	86%
	0%
	21
	17
	0
	81%
	0%

	CWA 303(d) List

	Total Coliform
	49
	49
	49
	100%
	100%
	26
	26
	7
	100%
	27%

	Fecal Coliform
	49
	49
	48
	100%
	98%
	26
	25
	11
	96%
	42%

	Oil and Grease
	49
	37
	37
	76%
	76%
	26
	2
	2
	8%
	8%

	Other

	Fecal Enterococcus
	49
	49
	49
	100%
	100%
	26
	24
	16
	92%
	62%

	Cyanide
	49
	34
	2
	69%
	4%
	26
	23
	2
	88%
	8%

	Dissolved Oxygen
	48
	48
	1
	100%
	2%
	26
	26
	0
	100%
	0%

	pH
	49
	49
	2
	100%
	4%
	26
	26
	12
	100%
	46%

	Chemical Oxygen Demand
	49
	48
	1
	98%
	2%
	26
	26
	0
	100%
	0%

	Chloride
	49
	49
	1
	100%
	2%
	30
	30
	0
	100%
	0%

	Kjeldahl-N
	49
	49
	15
	100%
	31%
	30
	30
	3
	100%
	10%

	Nitrite-N
	49
	26
	0
	53%
	0%
	30
	24
	6
	80%
	20%

	Nitrogen - Total
	0
	0
	0
	0%
	0%
	4
	4
	3
	100%
	75%

	Phosphorus - Total (as P)
	48
	48
	8
	100%
	17%
	30
	29
	2
	97%
	7%

	Total Suspended Solids
	56
	56
	29
	100%
	52%
	26
	26
	1
	100%
	4%

	Cadmium
	49
	31
	5
	63%
	10%
	30
	14
	0
	47%
	0%

	Chromium
	49
	48
	8
	98%
	16%
	30
	29
	1
	97%
	3%

	Mercury
	49
	1
	1
	2%
	2%
	30
	5
	1
	17%
	3%

	Nickel
	49
	48
	5
	98%
	10%
	30
	29
	1
	97%
	3%



	[bookmark: _Ref388588353][bookmark: _Toc388626044]Table 2-4  Five Year (2007 – 2012) Comparison of Exceedances during Wet- and Dry-Weather

	Constituent
	5 year Wet-Weather
	5 year Dry-Weather

	
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed

	TMDL

	E. coli
	0
	0
	0
	0%
	0%
	0
	0
	0
	0%
	0%

	Copper
	24
	22
	22
	92%
	92%
	88
	87
	11
	99%
	13%

	Lead
	24
	24
	7
	100%
	29%
	88
	87
	5
	99%
	6%

	Zinc
	24
	24
	19
	100%
	79%
	88
	88
	0
	100%
	0%

	Ammonia
	24
	21
	0
	88%
	0%
	18
	14
	0
	78%
	0%

	CWA 303(d) List

	Total Coliform
	24
	24
	24
	100%
	100%
	14
	14
	2
	100%
	14%

	Fecal Coliform
	24
	24
	23
	100%
	96%
	14
	13
	4
	93%
	29%

	Oil and Grease
	24
	20
	20
	83%
	83%
	14
	2
	2
	14%
	14%

	Other

	Fecal Enterococcus
	24
	24
	24
	100%
	100%
	14
	12
	7
	86%
	50%

	Cyanide
	24
	17
	0
	71%
	0%
	14
	12
	0
	86%
	0%

	Dissolved Oxygen
	24
	24
	0
	100%
	0%
	14
	14
	0
	100%
	0%

	pH
	24
	24
	0
	100%
	0%
	14
	14
	9
	100%
	64%

	Chemical Oxygen Demand
	24
	23
	0
	96%
	0%
	14
	14
	0
	100%
	0%

	Chloride
	24
	24
	0
	100%
	0%
	18
	18
	0
	100%
	0%

	Kjeldahl-N
	24
	24
	7
	100%
	29%
	18
	18
	2
	100%
	11%

	Nitrite-N
	24
	13
	0
	54%
	0%
	18
	12
	0
	67%
	0%

	Nitrogen - Total
	0
	0
	0
	0%
	0%
	4
	4
	3
	100%
	75%

	Phosphorus - Total (as P)
	24
	24
	4
	100%
	17%
	18
	17
	0
	94%
	0%

	Total Suspended Solids
	31
	31
	16
	100%
	52%
	14
	14
	0
	100%
	0%

	Cadmium
	24
	20
	3
	83%
	13%
	18
	14
	0
	78%
	0%

	Chromium
	24
	23
	6
	96%
	25%
	18
	17
	0
	94%
	0%

	Mercury
	24
	0
	0
	0%
	0%
	18
	5
	1
	28%
	6%

	Nickel
	24
	23
	3
	96%
	13%
	18
	17
	0
	94%
	0%



	[bookmark: _Ref388588316][bookmark: _Toc388626045]Table 2-5  Summary of Exceedances for Los Angeles River and Rio Hondo (2002 – 2012)

	Constituent
	Los Angeles River
	Rio Hondo

	
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed
	Total Samples
	Number Detects
	Number Exceed
	% Detect
	% Exceed

	TMDL

	E. coli
	0
	0
	0
	0%
	0%
	0
	0
	0
	0%
	0%

	Copper
	123
	120
	35
	98%
	28%
	26
	26
	16
	100%
	62%

	Lead
	123
	122
	10
	99%
	8%
	26
	26
	6
	100%
	23%

	Zinc
	123
	123
	24
	100%
	20%
	26
	26
	1
	100%
	4%

	CWA 303(d) List

	Total Coliform
	63
	63
	46
	100%
	73%
	12
	12
	10
	100%
	83%

	Fecal Coliform
	63
	62
	48
	98%
	76%
	12
	12
	11
	100%
	92%

	Oil and Grease
	63
	34
	34
	54%
	54%
	12
	5
	5
	42%
	42%

	Other

	Fecal Enterococcus
	63
	61
	54
	97%
	86%
	12
	12
	11
	100%
	92%

	Cyanide
	63
	50
	1
	79%
	2%
	12
	7
	3
	58%
	25%

	Dissolved Oxygen
	62
	62
	1
	100%
	2%
	12
	12
	0
	100%
	0%

	pH
	63
	63
	12
	100%
	19%
	12
	12
	2
	100%
	17%

	Chemical Oxygen Demand
	63
	62
	1
	98%
	2%
	12
	12
	0
	100%
	0%

	Chloride
	63
	63
	0
	100%
	0%
	16
	16
	1
	100%
	6%

	Kjeldahl-N
	63
	63
	13
	100%
	21%
	16
	16
	5
	100%
	31%

	Nitrite-N
	63
	43
	6
	68%
	10%
	16
	7
	0
	44%
	0%

	Nitrogen - Total
	0
	0
	0
	0%
	0%
	4
	4
	3
	100%
	75%

	Phosphorus - Total (as P)
	63
	62
	9
	98%
	14%
	15
	15
	1
	100%
	7%

	Total Suspended Solids
	70
	70
	24
	100%
	34%
	12
	12
	6
	100%
	50%

	Cadmium
	63
	39
	5
	62%
	8%
	16
	6
	0
	38%
	0%

	Chromium
	63
	61
	9
	97%
	14%
	16
	16
	0
	100%
	0%

	Mercury
	63
	3
	2
	5%
	3%
	16
	3
	0
	19%
	0%

	Nickel
	63
	61
	6
	97%
	10%
	16
	16
	0
	100%
	0%


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




[bookmark: _Toc388625883]2.1.2	Characterization of Discharge Quality

Stormwater and non-stormwater discharges would be characterized if existing data were available.  The necessary data is limited due to the typical lack of data for MS4 discharges within the LAR UR2 WMA and other Los Angeles County WMAs.  Regional studies, modeling data, and/or land use data will be further evaluated in the future in order to characterize discharge quality.  In addition, data will become available through the future Coordinate Integrated Monitoring Program (CIMP) Outfall Monitoring which will be utilized.

[bookmark: _Toc388625884]2.2	Water Body Pollutant Classification

Based on the findings from the water quality characterization, the WBPCs can be classified into one of three categories, in accordance with the MS4 Permit Part VI.5.a.ii.  Those WBPCs with a TMDL were classified as Category 1, those WBPCs listed on the State’s 303(d) list as impairing a particular waterbody segment were classified as Category 2, and those remaining WBPCs without an associated TMDL or on the State’s 303(d) list, but showing exceedances of water quality criteria were classified as Category 3.  This categorization is intended to prioritize WBPCs in order to guide the implementation of structural and non-structural control measures in this WMP as well as the CIMP development.  A classification of the constituents into each category was prepared and is summarized in Table 2-6.  Category 3 pollutants were not identified for LAR UR2 WMA because all available water quality data was obtained downstream of LAR UR2 WMA, therefore its applicability is unknown.  Through CIMP monitoring efforts, applicable data will be obtained and WBPCs will be revised through the adaptive management process.

	[bookmark: _Ref388588572][bookmark: _Toc388345896][bookmark: _Toc388626046]Table 2-6  Categorized Water Body-Pollutant Combinations

	Category 1 (TMDL)
	Category 2 (303(d) List)

	Ammonia-Nitrogen
Nitrate-Nitrogen
Nitrite-Nitrogen
Nitrate-Nitrogen Plus Nitrite-Nitrogen
E. coli Bacteria
Cadmium
Copper
Lead
Zinc
Trash
	Oil
Coliform Bacteria
Toxicity



[bookmark: _Toc388625885]2.3	Source Assessment

After the WBPC classification analysis, a source assessment, as outlined in MS4 Permit Part VI.C.5.a.iii, for LAR UR2 WMA Category 1 through 3 pollutants is warranted to identify whether MS4 discharges are likely to be causing or contributing to the impairments or exceedances.  The assessment criteria may be based on the following facts or findings:

· Findings from LAR UR2 WMA Illicit Connections and Illicit Discharge Elimination Programs;
· Findings from LAR UR2 WMA Industrial/Commercial Facilities Programs;
· Findings from LAR UR2 WMA Development Construction Programs; 
· Findings from LAR UR2 WMA Public Agency Activities Programs;
· TMDL source investigations;
· Watershed model results;
· Findings from LAR UR2 WMA monitoring programs, including but not limited to TMDL compliance monitoring and receiving water monitoring; and
· Any other pertinent data, information, or studies related to pollutant sources and conditions that contribute to the highest water quality priorities.

Monitoring data from non-MS4 Permittees in the LAR UR2 WMA was also reviewed.  The result of this analysis is summarized in the following sections.

Bacteria
The Los Angeles River Watershed Bacteria TMDL asserted the following regarding the identification of indicator bacteria sources to the Los Angeles River:

Dry-weather urban runoff and stormwater conveyed by storm drains are the primary sources of elevated bacterial indicator densities to the Los Angeles River Watershed during dry- and wet-weather.  The linkage between the numeric targets and the allocations is supported by the following scientific findings:

1. In Southern California, in dry-weather, local sources of bacteria principally drive exceedances (LARWQCB, 2002b; 2003b; 2004a).
2. Tiefenthaler et al. found that in natural streams bacteria levels were generally higher during lower flow condition (Tiefenthaler et al., 2008).
3. Ackerman et al. found that storm drains contribute roughly 13 percent of the flow in the Los Angeles River in dry-weather, while Water Reclamation Plants (WRPs) account for roughly 72 percent of the flow in the river during dry-weather.  With this flow, storm drains were contributing almost 90 percent of the E. coli loading (Ackerman et al., 2003).  E. coli concentrations were found to be as much as four orders of magnitude higher from storm drains than from the WRP discharges.
4. In the BSI study, the CREST team found that approximately 85 percent of the storm drain samples collected exceeded the E. coli objective.  In the reaches investigated, E. coli loading from storm drains and tributaries greatly exceeded the allowable instream loading.  The study also found that some of the loading in Reach 2 could not be attributed to the measured storm drain inputs.
5. In Southern California, in wet-weather, upstream or watershed sources principally cause the bacteria exceedances (LARWQCB, 2002b; 2003c; 2004a).
6. During wet-weather, WRP discharges may account for as little as 1 percent of the total flow in the river (CREST, 2009a).
7. Based on three experiments conducted by Noble et al. (1999) to mimic natural conditions in or near Santa Monica Bay (SMB), two in marine water and one in fresh water, bacteria degradation was shown to range from hours to days (Noble et al., 1999).  Based on the results of the marine water experiments, the model assumes a first-order decay rate for bacteria of 0.8 d-1 (or 0.45 per day).  Degradation rates were shown to be as high as 1.0 d-1 (Noble et al., 1999).  These studies show that bacterial degradation and dilution during transport through the watershed do not significantly affect bacterial indicator densities in receiving waters.

Based on this finding, further source assessment of the MS4 discharges will need to be conducted to determine the primary source of bacteria within MS4 of the LAR UR2 WMA.

[bookmark: _GoBack]Metals
The Los Angeles River Metals TMDL CMP stated the following regarding sources of metals to MS4 discharges:

There are significant differences in the sources of metals loadings during dry-weather and wet-weather.  During dry-weather, most of the metals loadings are in the dissolved form.  The three major publicly owned treatment works (POTWs) that discharge to the river (Tillman WRP, LA-Glendale WRP, and Burbank WRP) constitute the majority of the flow and metals loadings during dry-weather.  The storm drains also contribute a large percentage of the loadings during dry-weather because although their flows are typically low, concentrations of metals in urban runoff may be quite high.  The remaining portion of the dry-weather flow and metals loadings represents a combination of tributary flows, groundwater discharge, and flows from other permitted NPDES discharges within the watershed.

During wet-weather, most of the metals loadings are in the particulate form and are associated with wet-weather stormwater flow.  On an annual basis, stormwater contributes about 40 percent of the cadmium loading, 80 percent of the copper loading, 95 percent of the lead loading and 90 percent of the zinc loading.  This stormwater flow is permitted through two MS4 permits, a separate Caltrans MS4 permit, a general construction stormwater permit and a general industrial stormwater permit.

Nonpoint sources of metals may include tributaries that drain the open space areas of the watershed.  Direct atmospheric deposition of metals on the river is also a small source.  Indirect atmospheric deposition on the land surface that is washed off during storms is a larger source, which is accounted for in the estimates of stormwater loadings.

Nitrogen Compounds, pH, and Phosphorous
The Los Angeles River Nitrogen Compounds and Related Effects TMDL asserted that the principal sources of nitrogen compounds to the Los Angeles River were:

The principal source of nitrogen compounds to the Los Angeles River is discharges from the Donald C. Tillman WRP, the Los Angeles-Glendale WRP, and the Burbank WRP.  During dry-weather period, the major POTWs contribute 84.1 percent of the total dry-weather nitrogen load.  Urban runoff, stormwater, and groundwater discharge may also contribute nitrate loads.  Further evaluation of these sources is set forth in the Implementation Plan.

Trash Oil, Grease, and Sediments
The Trash TMDL for the Los Angeles River Watershed asserted the following in the source analysis section of the technical TMDL:

The major source of trash in the river results from litter, which is intentionally or accidentally discarded in watershed drainage areas.  Transport mechanisms include the following:

1. Storm drains: trash is deposited throughout the watershed and is carried to the various reaches of the river and its tributaries during and after significant rainstorms through storm drains.
2. Wind action: trash can also blow into the waterways directly.
3. Direct disposal: direct dumping also occurs.

Extensive research has not been done on trash generation or the precise relationship between rainfall and its deposition in waterways.  However, it has been found that the amount of gross pollutants entering the stormwater system is rainfall dependent but does not necessarily depend on the source (Walker and Wong, December 1999).  The amount of trash which enters the stormwater system depends on the energy available to re-mobilize and transport deposited gross pollutants on street surfaces rather than on the amount of available gross pollutants deposited on street surfaces.  The exception to this finding of course would be in the event that there is zero gross pollutants deposited on the street surfaces or other drainages tributary to the storm drain.

Where gross pollutants exist, a clear relationship between the gross pollutant load in the stormwater system and the magnitude of the storm event has been established.  The limiting mechanism affecting the transport of gross pollutants, in the majority of cases, appears to be remobilization and transport processes (i.e., stormwater rates and velocities).

Several studies conclude that urban runoff is the dominant source of trash.  The large amount of trash conveyed by urban stormwater to the Los Angeles River is evidenced by the amount of as trash that accumulates at the base of storm drains.  The amount and type of trash that is washed into the storm drain system appears to be a function of the surrounding land use.

While this assessment may have been correct several years ago, the LAR UR2 WMA were recipients of grant that resulted in full capture certified devices being placed where ever possible within the jurisdictions.  Most of the cities are 90 percent or more compliant with the trash TMDL and are investigating opportunities to complete this implementation effort.

[bookmark: _Toc388625886]2.4	Prioritization

MS4 Permit Part VI.C.5.a.iv, directs Permittees to identify the water quality priorities within each WMA.  At a minimum, these priorities shall include: 1) Achieving applicable WQBELs and/or RWLs established pursuant to TMDLs, as set for in the MS4 Permit Part VI.E and Attachment O for the LAR UR2 WMA.  The MS4 Permit listed water quality priorities are as follows:

· Priority 1(a) – TMDLs controlling pollutants for which there are WQBELs and/or RWL with interim or final compliance deadlines within the permit term or TMDL compliance deadlines that have already passed and limitations have not been achieved.
· Priority 1(b) – TMDLs controlling pollutants for which the WQBELs and/or RWL with interim or final compliance deadlines between September 6, 2012 and October 25, 2017.
· Priority 2 – All other controlling pollutants for which data indicate impairment or exceedances of RWL in the receiving water and the findings from the source assessment implicates discharges from the MS4 shall be considered the second highest priority.

Table 2-7 lists the identified water quality priorities and the WBPCs categories based on compliance deadlines.


	[bookmark: _Ref388589314][bookmark: _Toc388626047]Table 2-7  LAR UR2 WMA Water Quality Priorities

	Priority
	Pollutant
	Category
	Water Body
	Compliance Deadline

	
	
	
	Los Angeles River Reach 2
	Rio Hondo Reach 1
	

	1a
	Ammonia (NH3-N) 
	1
	x
	x
	March 23, 2004

	
	Nitrate (NO3-N)
	1
	x
	x
	March 23, 2004

	
	Nitrite (NO2-N) 
	1
	x
	x
	March 23, 2004

	
	NO3-N+NO2-N
	1
	x
	x
	March 23, 2004

	1b
	Trash
	1
	x
	x
	September 30, 2016 (effectively 10/1/15)

	2
	E.coli Dry-Weather
	1
	x
	x
	March 23, 2022 (Group Interim Single sample Final WQBEL)

	
	Copper Dry-Weather
	1
	x
	x
	January 11, 2024

	
	Lead Dry-Weather
	1
	x
	x
	January 11, 2024

	
	Zinc Dry-Weather
	1
	
	x
	January 11, 2024

	
	Copper Wet-Weather
	1
	X
	x
	January 11, 2028

	
	Lead Wet-Weather
	1
	X
	x
	January 11, 2028

	
	Zinc Wet-Weather
	1
	X
	x
	January 11, 2028

	
	Cadmium Wet-Weather
	1
	X
	x
	January 11, 2028

	
	E.coli Wet-Weather
	1
	X
	x
	March 23, 2037

	
	Oil
	2
	X
	
	N/A

	
	Coliform Bacteria
	2
	
	x
	N/A

	
	Toxicity
	2
	
	x
	N/A

	
	Fecal Enterococcus
	3
	x
	x
	N/A

	
	pH
	3
	x
	x
	N/A

	
	Kjeldahl-N
	3
	x
	x
	N/A

	
	Total Nitrogen
	3
	
	x
	N/A

	
	Total Phosphorus - P
	3
	x
	
	N/A

	
	Total Suspended Solids
	3
	x
	
	N/A

	
	Cadmium
	3
	x
	
	N/A

	
	Chromium
	3
	x
	
	N/A

	
	Nickel
	3
	x
	
	N/A




[bookmark: _Toc388625887]3.	Watershed Control Measures

Permit Part VI.C.5.b is titled Selection of Watershed Control Measures and directs Permittees to identify strategies, control measures and BMPs ... with the goal of creating an efficient program to focus individual and collective resources on watershed priorities.  This section further identifies retrofitting of existing development and modification of Permit identified MCMs.  The permit apparently introduces this verbiage as catch all for the many ways in which runoff and pollutants from a watershed can be reduced.

[bookmark: _Toc388625888]3.1	MCMs and Institutional BMPs

MS4 Permit Part VI.C.5.b.iv.(1) directs that the MCMs identified in Parts VI.D.4 to VI.D.10 be incorporated as part of the WMP Plan.  The placement of this reference section within the WMP portion of the permit (Part VI.C) allows the MCMs in the subsequent section (IV.D) to be assessed for potential effectiveness and even modified to emphasize the pollution control priorities identified within the WMP Plan.  Part VI.C.5.b.iv.(1).(c) explicitly allows some MCM sections to be deleted, and wholly replaced, when accompanied by appropriate justification.  The general MCMs categories identified in Part VI.C of the MS4 Permit include the following:

i. Development Construction Program
ii. Industrial/Commercial Facilities Program
iii. Illicit Connection and Illicit Discharges (IC/ID) Detection and Elimination Program
iv. Public Agency Activities Program
v. Public Information and Participation Program (PIPP)

MS4 Permit Part VI.D.1, the first section of the MCM portion of the permit, begins with General Requirements that reiterate the linkage between the WMP and MCM parts of the permit and identifies scheduling constraints.  Part VI.D.2 expands and extends the Progressive Enforcement and Interagency Cooperation language of the Critical Source section of the 2001 MS4 Permit, but ultimately does not, in and of itself, result in reduced pollutant generation except at those facilities impacted by enforcement activities.  MS4 Permit Part VI.D.3 broadly requires that each Permittee “modify its storm water management programs, protocols, practices, and municipal codes to make them consistent with the requirements in this Order”, without clearly identifying a measure that is likely to reduce the discharge of pollutants or facilitate the attainment of Receiving Water Beneficial Uses.  Part VI.D.4 is primarily directed at LACFCD activities, although the permit does require LACFCD coordination or leadership in some programs that support the activities of all Permittees, including those in the LAR UR2 WMA.  Reductions in pollutant loads and improvements in water quality resulting from this part are likely to be correlated with implementation measures and programs initiated by the County of Los Angeles, which is not part of this WMP.

[bookmark: _Toc388625889]3.1.1	MCM Programs and Potential Modifications

The following subsections provide an overview of the MS4 Permit requirements associated with each of the MCMs, including the Planning and Land Development Program which cannot be modified.  The MCM programs and corresponding MS4 Permit Parts are outlined as follows:

· Public Information and Participation Program (Part VI.D.5)
· Industrial/Commercial Facilities Program (Part VI.D.6)
· Planning and Land Development Program (Part VI.D.7)
· Development and Construction Program (Part VI.D.8)
· Public Agency Activities Program (Part VI.D.9)
· Illicit Connections and Illicit Discharges Detection and Elimination Program (Part VI.D.10)

3.1.1.1	Public Information and Participation Program

Since adoption of the first Los Angeles County MS4 Permit in 1990, PIPPs have been the most visible and important component of the stormwater quality protection program for the average Los Angeles County resident.  The PIPP is introduced in Part VI.D.5 of the MS4 Permit with the following objectives:

1) Measurably increase target audience knowledge about the MS4, stormwater pollution, the impact of stormwater pollution on receiving waters, and solutions to mitigate the impact of stormwater;
2) Measurably change the waste disposal and pollution generating behavior of target audiences by encouraging implementation of alternatives by distributing educational material; and
3) Involve and engage socio-economic groups and ethnic communities in mitigating stormwater impacts.

The PIPP MCM objectives must be achieved by participating in a County, WMP, or Permittee led program.  Permittees may maintain the existing 888-CLEANLA hotline for reporting spills, clogged catch basins, faded PIPP markers, and identify staff/department responsible for receiving such reports, or establish similar new Watershed Management Area or Permittee specific hotlines and reporting websites.  Permittees must also individually or collectively participate in public outreach events to raise community awareness regarding stormwater and urban runoff.  Examples events include Beach and River Clean up days coordinated with Heal the Bay and the Los Angeles County Waterkeeper, the Los Angeles County Fairs, Electronic Recycling and community Household Hazardous Waste Collection (HHWC) events.

There must also be a residential outreach program to develop public service announcements and advise the public about appropriate handling and disposal of hazardous materials and animal wastes.  During prior permit cycles, Permittees contributed to developing and purchasing print advertisements, movie trailers, mobile billboards, and advertisement spots during Dodger Baseball games.  A “Point of Purchase” education or brochure distribution program must also be developed for display at automotive part, home improvement and gardening, pet, and feed stores.  Permittees are also directed to have, or share, websites with educational materials along with educational programs based on the State’s Erase the Waste and California Environmental Education Interagency Network (CEEIN) program.

Together these ongoing PIPP MCM efforts can be expected to continue to contribute to reducing the discharge of pollutants, educating the public about how to better implement LID opportunities during their home improvement projects, and generally improving the local and regional environment.  For the LAR UR2 WMA, this is especially true as it relates to pet wastes which are likely to remain a predominant watershed source of indicator bacteria such as E. coli, which are likely to remain the most significant long term watershed pollutant priority.  As in past permit cycles, a well supported and thoughtfully directed PIPP program, focused on bacteria and fecal wastes as a priority within the LAR UR2 WMA, should reach over 50% of the community with multiple impact opportunities per year, which can then be easily and substantially quantified as part of the annual report process.  This program could focus on the proper disposal of dog and cat excrement, with linkages back to human and wildlife (e.g., Sea Otter) diseases such as toxoplasmosis with reputable supporting information provide by aquariums (Science Daily, 2002) and Health Departments (Los Angeles County, 2012). The potential modifications to this MCM are presented so that they may be referenced in the future during the adaptive management process.  The program modifications incorporated through the WMP are documented in Section 3.4.1.

3.1.1.2	Industrial/Commercial Facilities Program

As required by Part VI.D.6 of the MS4 Permit, each Permittee must implement an industrial and commercial facilities program designed to prevent illicit discharges into the MS4, reduce runoff from these facilities to the MEP standard, and prevent their discharges from contributing to violations of receiving water limitations.  At a minimum this program must:

1) Track critical industrial and commercial sources using a Geographic Information System (GIS) based inventory and database;
2) Implement a Business Assistance Program to educate them about reducing pollutants in runoff;
3) Conduct inspections of Critical Commercial Sources to ensure effective BMP implementation;
4) Inspect and progressively enforce Critical Source and General Industrial Permit compliance; and
5) Verify the implementation of the Commercial and Industrial Source Control BMPs identified on Table 10 (page 93 and 94) of the MS4 Permit.

This MCM program has the potential to significantly reduce stormwater conveyed pollutant loadings, especially within the more industrialized areas of the LAR UR2 WMA, but this potential has been unrealized since 2006, when inspections were no longer clearly required under the 2001 MS4 Permit and optional agencies activities were curtailed by the extended fiscal contraction.  This program may provide the clearest example of a cost effective MCM modification with little impact on the Permittees.  One example would be a Permittee led effort to educate General Industrial Permittees about their anticipated responsibilities to comply with TMDL WLAs under the proposed draft General Industrial Permit.  As detailed in Section 4.3.2.1, as industrial land use loadings are reduced to comply with general permit requirements, the LAR UR2 WMA RAA demonstrates significant reductions in key land use based pollutant loadings, such as trash, metals and bacteria (E. coli).  Furthermore, as these facilities expand their monitoring effort to address the these problematic pollutants, it should become easier to share the information with the MS4 Permittees and focus the education and Business Assistance Program on the more problematic facilities that have a true contribution to observed receiving water and (public or private) outfall exceedances.  While enforcement should not be an immediate priority, more recalcitrant or negligent facilities could also be targeted for limited cost-effective (e.g. bacteria and metal) monitoring that can contribute to permit required coordination with State enforcement efforts.  The impact of this program could be uneven across the LAR UR2 WMA, as most of the industrial sites are in the Cities of Vernon and Commerce, but each Permittee has significant areas of critical commercial source facilities such as retail gasoline outlets, restaurants, nurseries, and automotive repair shops.  The potential modifications to this MCM are presented so that they may be referenced in the future during the adaptive management process.  The program modifications incorporated through the WMP are documented in Section 3.4.1.

3.1.1.3	Planning and Land Development Program

The Planning and Land Development Program in MS4 Permit Part VI.D.7 is probably the most complicated section of the current Permit and has historically been unevenly implemented under the prior 2001 MS4 Permit.  In the 2012 MS4 Permit this part continues to implement, expand, and quantify the SUSMP program.  It also defines hydromodification controls that are expected to have little impact on the LAR UR2 WMA Permittees.  The section contains specific BMP design criteria, as well as implementation priorities that may be subject to interpretation at the planning level and annually documented.  The stated purposes or objectives of this permit section include:

1) Encouraging Smart Growth and urban redevelopment to protect environmentally sensitive areas;
2) Protecting natural drainage systems (limited applicability to the LAR UR2 WMA);
3) Minimize imperviousness through LID and runoff retention or use;
4) Maintain and enhance riparian buffer areas (limited applicability to the LAR UR2 WMA);
5) Minimize pollutant loads, from impervious surfaces, through appropriate BMP/LID technologies;
6) Properly design and maintain LID and BMP control pollutants and reduce changes in hydrology;
7) Prioritize BMP selection to remove pollutants, reduce runoff, and support integrated water management by first using on-site infiltration, bioretention, and rainfall harvesting, then secondarily utilizing on-site biofiltration, off-site replenishment and retrofit opportunities.

Due to the subjective nature of the approval process, and differing design criteria between retention, use and treatment alternatives, it is difficult to quantify the impact of this program.  Furthermore, as the difficult economic conditions of the last seven years have demonstrated, urban redevelopment is temporarily unpredictable and extremely variable.  Typical redevelopment rates assume complete or substantial building replacement at an annual rate of between two and five percent, meaning that a particular parcel is likely to be redeveloped every twenty to fifty years on average.  Assuming typical interpretations of permit requirements, which would exclude residential redevelopments of less than an acre in area from the significant program requirements, this program is most likely to produce water quality improvements in industrial or commercial land use areas, rather than cities with more residential characteristics.

3.1.1.4	Development and Construction Program

Implementation of a Development Construction Program is required under the MCM identified in MS4 Permit Part VI.D.8, with subparts directed at projects both less than, and greater than, one acre in extent.  Permittees are required to implement a construction program with the following objectives:

1) Prevent the discharge of illicit construction-related pollutants into the MS4 and receiving waters;
2) Implement and maintain structural and non-structural BMPs to reduce pollutants in site runoff;
3) Prevent construction site discharges from causing or contributing to receiving water limitations;
4) Reduce construction site discharges of pollutants to the MS4 to the MEP standard; and
5) Establish an enforceable erosion/sediment control ordinance for soil disturbing construction sites.

MS4 Permit Part VI.D.8.d and Table 12 from the MS4 Permit apply exclusively to construction projects of less than one acre in extent and generally require the use of tracking and good housekeeping practices that are suitably implemented through typical municipal building and safety inspection programs.  With the exception of concluding MS4 Permit Parts regarding enforcement and staff training, the remainder of this Part applies to construction sites of greater than, or equal to, one acre.  Therefore, it significantly complements and documents implementation and competent tracking of the State General Construction Permit requirements, with Tables 13 through 17 of the MS4 Permit identifying specific BMP implementation and inspection requirements.  Since this MS4 Permit Part addresses the construction phase of development/redevelopment, estimates of pollution reduction can be expected to vary annually and are only applicable in the year of occurrence.  However the reduction in pollution generation, especially for suspended solids and trash, can be significant and far greater than generation rates found on adjacent similarly sized occupied parcels.  Potential modifications to this program are not identified, as they are unpredictable and vary over time.

3.1.1.5	Public Agency Activities Program

MS4 Permit Part VI.D.9 identifies the Public Agency Activities Program MCM, which is directed at Permittees, their facilities, and maintenance operations.  In previous MS4 Permits, the objectives of this program element were sometimes been referred to as municipal “good housekeeping” practices, but they continue to evolve and have become significant municipal implementation efforts on their own.  They include:

1) Public Construction Activities Management;
2) Public Facility Inventory;
3) Inventory of Existing Development for Retrofitting Opportunities;
4) Public Facility and Activity Management;
5) Vehicle and Equipment Wash Areas;
6) Landscape, Park, and Recreational Facilities Management;
7) Storm Drain Operation and Maintenance;
8) Streets, Roads and Parking Facilities Maintenance;
9) Emergency Procedures; and
10) Municipal Employee and Contractor Training.

More frequent street cleaning, especially in areas that lack full capture certified trash control devices, can be the difference between compliance and non compliance for the Los Angeles River Trash TMDL, while street vacuuming in land use areas that generate high metals loads can also have significant positive results.  Enhanced maintenance of catch basins, especially those containing connector pipe screens, may result in reduced bacteria loadings that are likely to be significant priority in this region.  The cost and pollution reduction effectiveness of this MCM program would likely be linked to the measures necessary to achieve RAA water quality objectives in the most cost effective and implementable WMP plan manner.  The potential modifications to this MCM are presented so that they may be referenced in the future during the adaptive management process.  The program modifications incorporated through the WMP are documented in Section 3.4.1.

3.1.1.6	Illicit Connections and Illicit Discharges Elimination Program

Permit Part VI.D.10 expands the IC/ID program by substantially formalizing elements of the extant Permittee effort.  Program formalization steps include the following:

1) Develop written procedures for conducting source investigations;
2) Develop written procedures for eliminating the source of illicit connections and illicit discharges;
3) Develop written procedures for public reporting of illicit discharges;
4) Develop written Spill Response Plans (SRPs); and
5) Educate employees, businesses, and the public about the hazards of illegal discharges and improper waste disposal.

It is difficult to quantify how documentation will substantially improve the Permittee IC/ID programs, therefore potential modifications to the program are not identified.

[bookmark: _Toc388625890]3.1.2	Summary of Existing MCMs/Institutional BMPs

The existing MCMs/institutional BMPs within the LAR UR2 WMA were evaluated and summarized based on the Los Angeles County Unified Annual Stormwater Reports for the Fiscal Years 2010-2011 and 2011-2012.  Tables summarizing the existing MCMs/institutional BMPs by LAR UR2 WMA are presented in Appendix C.

[bookmark: _Toc388625891]3.1.3	Non-Stormwater Discharge Control Measures

Part VI.C.5.b.iv.(2) of the MS4 Permit states that where Permittees identify non-stormwater discharges from the MS4 as a source of pollutants that cause or contribute to exceedance of RWLs, the proposed watershed control measures must include strategies, control measures, and/or BMPs that must be implemented to effectively eliminate the source of pollutants consistent with Parts III.A and VI.D.10 of the MS4 Permit.  These may include measures to prohibit the non-stormwater discharge to the MS4, additional BMPs to reduce pollutants in the non-stormwater discharge or conveyed by the non-stormwater discharge, diversion to a sanitary sewer for treatment, or strategies to require the non-stormwater discharge to be separately regulated under a general NPDES Permit.

Among others, the Rio Hondo has been successful in controlling non-stormwater discharges and the channel is often either dry or lacks runoff flows.  It is likely that efforts to control irrigation overspray and reduce outdoor water use will continue to benefit the LAR UR2 WMA Permittees.  This combined with the non-stormwater outfall based inventory, screening and source assessment will be the groups initial focus for the next round of source control measures.

[bookmark: _Toc388625892]3.1.4	TMDL Control Measures

Part VI.C.5.b.iv.(3) of the MS4 Permit states that Permittees must compile control measures that have been identified in TMDLs and corresponding implementation plans.  In addition, Permittees must identify those control measures to be modified, if any, to most effectively address TMDL requirements within the watershed.  If TMDL implementation plans have not been developed, Permittees must include control measures (baseline or modified) that will address both stormwater and non-stormwater discharges from the MS4s to ensure compliance with applicable TMDLs.  This section identifies and summarizes TMDL implementation plans that have been developed by the LAR UR2 WMA members in response to applicable TMDLs.  Proposed modifications to these control measures are presented in Section 3.4.3.

TMDL Implementation Plans

TMDL implementation plans have not been developed for any of the applicable TMDLs except for the Los Angeles River Metals TMDL.  Implementation plans were not required, and moving forward, this WMP will serve as the implementation plan for all applicable TMDLs.  The implementation plan corresponding to the Los Angeles River Metals TMDL is reviewed and summarized below in order to identify the TMDL control measures previously identified.

Los Angeles River Metals TMDL Implementation Plans
In compliance with the implementation schedule set forth in the Los Angeles River Metals TMDL, Permittees and groups of Permittees completed an implementation plan.  The Final Implementation Plan for Reach 2 Participating Jurisdictions was approved on October 11, 2010 and among the submitting jurisdictions is the Cities of Bell, Bell Gardens, Commerce, Huntington Park, Maywood, and Vernon.  This plan identifies a phased implementation for non-structural BMPs that starts in 2010 and ends in 2028.  The schedule is provided in Table 3-1.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




	[bookmark: _Ref388440574][bookmark: _Toc388979651]Table 3-1  LAR Metals TMDL Jurisdictional Group 2 Non-Structural BMPs Phased Implementation Plan

	BMP
	Phase 1
(2010-2011)
	Phase 2
(2012-2019)
	Phase 3
(2020-2023)
	Phase 4
(2024-2028)

	Vehicle Brake Pad Replacement
	Senate Bill 346 into law September 27, 2010
	Support Implementation activities

	Tire Wheel Weight Replacement
	Support legislative efforts for passage of Senate Bill 757
	No new activity (assumes legislative success by 2012)

	Pesticide Use
	No activity
	Evaluate potential for action and implement as needed by end of Phase 3
	No new activity

	Vehicle Tire Wear Reduction
	No activity
	Evaluate potential for action and implement as needed by end of Phase 3
	No new activity

	Roof Materials Control
	Implement building and planning agency coordination activities; evaluate need for ordinance/revised specifications
	Establish and implement as needed ordinance and/or revised specifications; implement downspout disconnect program
	No new activity

	Street Sweeping
	No new activity - continue to implement at current level
	Evaluate existing program to identify opportunities to increase efficiency
	No new activity

	Catch Basin Cleaning
	No new activity - continue to implement at current level
	Evaluate existing program to identify opportunities to increase efficiency
	No new activity

	Public Education and Outreach
	Evaluate and revise public education and outreach materials/programs as needed to focus on metals
	Continue to review and revise as needed

	Water Conservation
	Develop water conservation model ordinance
	Establish ordinance by end of Phase 3
	No new activity

	Development Practices
	Establish model requirements that reduce offsite runoff consistent with future MS4 Permit expectations
	Revise MS4 program as needed and implement new practices; update as needed over long term to incorporate new concepts or methods

	Downspout Disconnect Program1
	Establish program for implementation
	Implement downspout disconnects at rate determined by Phase 1 structural BMP selection
	Implement downspout disconnects at rate determined by Phase 1 structural BMP selection
	Implement downspout disconnects at rate determined by Phase 1 structural BMP selection

	General Plan Update
	Identify areas for revision and establish schedule for implementation
	Revise General Plan by end of Phase 3
	No new activity

	Watershed Coordination
	Review existing coordination; identify improved mechanisms and implement
	Continue high level of coordination

	1  The number of downspout disconnections implemented in Reach 2 watershed is dependent on the number of structural BMPs implemented.  The rate of implementation needed will be determined during Phase 1.
Note:  Each jurisdiction will select from the phased non-structural BMP programs as outlined in Table ES-4 of the Final Implementation Plan for Reach 2 Participating Jurisdictions.



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Toc388625893]3.2	Structural BMPs

As part of the WMP development process, BMPs that will be considered sufficient in addressing water quality priorities and achieving compliance with MS4 Permit requirements were identified.  Structural BMPs vary in function and type, with each BMP providing unique design characteristics and benefits from implementation.  The overarching goal of BMP implementation as part of the WMP is to reduce the impact of stormwater and non-stormwater flows on reviving water quality.  This section identifies structural BMPs that are currently implemented, as well as potential BMPs that may be used in the future.  The structural BMPs proposed in accordance to this WMP are identified in Section 3.4.3.

[bookmark: _Toc388625894]3.2.1	Categories of Structural BMPs

Structural BMPs include both regional and distributed BMPs categorized as illustrated in Table 3-2.  This section provides detailed descriptions of various regional and distributed BMPs that were considered for use by the LAR UR2 WMA and may be considered in the future through the adaptive management process.  The structural BMPs proposed through this WMP are identified in Section 3.4.3.  Additionally, Appendix D provides a comparison matrix which identifies ranks for different BMP types for different ranking factors that include cost, effectiveness, implementation, and environmental/other factors.

	[bookmark: _Ref384124080][bookmark: _Toc387839666][bookmark: _Toc388979652]Table 3-2  Summary of Structural BMP Categories and Major Functions

	Category
	Subcategory
	Example BMP Types

	Regional
	Infiltration
	Surface infiltration basin, subsurface infiltration gallery

	
	Detention
	Surface detention basin, subsurface detention gallery

	
	Constructed Wetland
	Constructed wetland, flow-through/linear wetland

	
	Treatment Facility
	Facilities designed to treat runoff from and return it to the receiving water

	
	Low Flow Diversion
	Facilities designed to divert dry-weather flows to the sanitary sewer

	Distributed
	Site-Scale Detention
	Dry detention basin, wet detention pond, detention chambers, etc.

	
	Green Infrastructure
	Bioretention and biofiltration (vegetated practices with a soil filter media, and the latter with an underdrain)

	
	
	Permeable pavement

	
	
	Green streets (often an aggregate of bioretention/biofiltration and/or permeable pavement)

	
	
	Infiltration BMPs (non-vegetated infiltration trenches, dry wells, rock wells, etc.)

	
	
	Bioswales (vegetative filter strips or vegetated swales)

	
	
	Rainfall harvest (green roofs, cisterns, rain barrels)

	
	Flow-Through Treatment BMP
	Media/cartridge filters, high-flow biotreatment filters, etc.

	
	Source Control Treatment BMPs
	Catch basin inserts, screens, hydrodynamic separators, trash enclosures, etc.



Regional BMPs

Regional BMPs are large scale runoff treatment and retention systems that accept runoff from tens to hundreds of acres of development.  They are generally owned by agencies with dedicated funding support for their maintenance or where the facilities support multiple beneficial uses such as groundwater recharge and recreation to achieve Integrated Regional Water Management Program objectives.  Typically the first flush of runoff, which carries the pollutants of concern and debris at high concentrations, receives solids removal pretreatment.  In most areas, after the runoff is captured and stored it can be treated and discharged, used for non-potable purposes, infiltrated into the soil, or a combination of the three.

Subsurface Flow (SF) Wetlands

Unless extensive land area and substrate is available, subsurface flow wetlands are generally reserved as a tertiary treatment or polish for the effluent from wastewater treatment facilities, but can be utilized in relatively small catchments where nutrients are a significant issue.  The design is generally based on either a relatively dependable and consistent inflow or the ability to primary function in detention rather than extended retention.  They may also be practical for remediation of dry-weather and very low first flush runoff drainage systems, so long as higher flows may be diverted away.  They are impractical where water depths of over a few feet would be present for more than 72 hours.

Adapted from:
Subsurface Gravel Wetland
University of New Hampshire Stormwater Center. 2007 Annual Report.

Extended Retention Wetlands
Extended retention wetlands are favored where rainfall or runoff is present year round so that replenishment water is available to maintain the wetland and aquatic life.  They must also discharge when large storm events or storm event series are encountered.  While water depths are greater than for subsurface flow wetland, and therefore the area requirements are lessened, there is a significant risk of the water becoming stagnant and overgrown with algae mats.  In this case, where the wetland is expected to function for retention, the seasonal volume of water that must be accommodated, and the wetland, becomes excessively large, since the rainfall depth would grow from 0.75 inch to perhaps 2 feet.  This BMP would be modeled as a constructed surface flow wetlands in the RAA.

Seasonal Dry Detention Pond
Seasonal detention ponds are an effective method for detaining runoff so that it can be metered out through a secondary treatment, such as a bioswale, sand filter, or media filter.  They are also effective in avoiding damage associated with hydromodification or flooding due to limited downstream conveyance capacity.  However, as with the prior wetland examples, they must either drain completely within a few days or be excessive large to accommodate the seasonal runoff from a large catchment.  According to the Los Angeles County Clean Water website just upstream of LAR UR2 WMA, at Salazar Park, a proposed project will construct a dry detention basin to divert and capture polluted stormwater flows for treatment and for recharging groundwater supply.  The LAR UR2 WMA will benefit from this regional project upstream of their catchment area.  This proposed project also serves as an example of a potentially effective regional BMP.

Surface Infiltration Basins
[image: ]Surface infiltration basins and spreading grounds can be found locally in the San Fernando Valley, below Whittier Narrows and in the Chino Basin, where they make an important contribution towards regional groundwater management.  A key characteristic of these basins is placement over alluvial soils that allow rapid drawdown following the storm event.  The area between the lower Rio Hondo and Los Angeles River has limited areas suitable for very rapid infiltration, but there may be opportunities on the east side of the Cities of Bell Garden and Commerce or has horizontal basins that parallel the rivers and can allow both settling and infiltration or horizontal wells.

Underground Cisterns
[image: IMG_6820.jpg]For those WMP areas were infiltration is deemed infeasible, the MS4 Permit directs the implementation of water use projects, which can be supported using underground cisterns that temporarily store the runoff until needed for reuse such as for irrigation.  These systems can take many forms such as below grade water tanks, mediums sized modular precast concrete units, or very large precast bridge or arch structures.  Modular units are installed over a water proof geotextile to retain the water within the cistern.  A recently constructed example of this technology is Garvanza Park in the City of Los Angeles.  Here modular units were installed under an existing park to accept and storm or urban runoff.  Flows beyond the cistern capacity are bypassed down the pre-existing storm drain.  The stored water is used for park irrigation, during the early morning hours when the park is closed and the risk of bodily contact is least.

Subsurface Infiltration Basins
[image: C:\Documents and Settings\ggreene\My Documents\NPDES\FavoritePhotos\fieldinspection-70207 003.jpg]In areas where infiltration is favorable, a similar cistern design can be used, except the geotextile is omitted so that the runoff may infiltrate into the ground below the cistern and be naturally filtered before recharging the regional groundwater table.  In the case of the City of Downey Discovery Park, the cistern provides 3.3 acre feet of infiltration storage and an additional 4.8 acre feet of peak flow detention to avoid regional flooding.  Systems for this size warrant multiple entry points and a vent system to allow air to escape during periods of peak runoff inflow, which has been estimate at 100 cubic feet per second.

Low Flow Diversion Pump Station
Low flow diversion pump stations are operationally straight forward, but connection to the sanitary sewer system can be problematic due to capacity issues, connection limitations, treatment costs and unexpected prohibitions due to changes in the water quality.  The Permittees within the LAR UR2 WMA are situated in an upper watershed that generates little or no summer flows, suggesting that seasonally, the only flows currently present may be urban runoff.  This might provide a rational for allowing a few diversion stations to be constructed to eliminate the flows and any contribution to downstream impairments.  Typically, they are constructed as manhole adjacent to and slightly deeper than adjacent drainage channels.  This BMP would be modeled as a treatment facility in the RAA.

Sand and Media Filter
Surface, or Austin sand filters, are at ground-level and typically earthen.  They are usually easier to maintain, but have a large footprint.  Perimeter, or Delaware, sand filters consist of two parallel trench chambers located in concrete vaults below an impervious surface, such as a parking lot.  Sand filters are estimated to remove 80 percent of total suspended solids, 50 percent of total phosphorus, 25 percent of total nitrogen, 40 percent of fecal coliform, and 50 percent of heavy metals from typical stormwater runoff.  Media filters detain and treat stormwater via filtration and adsorption of pollutants to the filter media (San Francisco, 2010).  Media filters containing both organic and mineral filtration materials generally have greater ion exchange capacity than sand filters, and therefore can more effectively remove soluble metals and other dissolved pollutants.  This renders media filters particularly effective for roadways and highly industrial sites that contribute higher concentrations of metals to stormwater runoff, particularly zinc and copper.  These filters have been shown to consistently remove over 85 percent of oil and grease, 82 percent of heavy metals, and around 40 percent of total phosphorus.  While media filters are generally better at removing metals and organics, new media types may have the capabilities to reduce nutrients and sulfate in the future (Water Remediation Media, SWS).

Membrane Filtration
Membrane Filtration water treatment systems use semi-permeable membranes under high pressure to exude a clean water product, leaving behind a brine with the pollutants. The higher pressure membrane types such as reverse osmosis or ultra filtration are highly effective at removing dissolved contaminants.  While lower pressure systems filter bacteria and viruses.  These systems usually require pre-treatment as particulate matter can foul the ion selective membrane and reduce performance.

Ion Exchange
Ion exchange is a polishing step that specifically targets polar dissolved constituents, such as sulfate.  Pretreatment is required prior to ion exchange as suspended solids will clog the exchange columns.  Ion exchange systems can be used to treat stormwater from pollution generating impervious surfaces at end-of pipe using a pump system; they are also commonly used to treat contaminated groundwater.

Distributed BMPs

The MS4 Permit encourages the use of LID BMPs, during planning, development and redevelopment, to manage runoff, and the pollutants it contains, at the source by encouraging infiltration.  LID employs landscape and structural features to minimize imperviousness and manage stormwater as a resource.  Broadly applied, LID can contribute to restoring a watershed's hydrologic functions by promoting infiltration and the natural movement of water (LID, USEPA).  Since LID based BMPs encourage infiltration of runoff, and the pollutants it conveys, it has the potential to address most anthropogenic impairments and achieve WQOs for bacteria.  The following paragraphs characterize several broad categories of applicable LID BMPs.

Bioretention Planters and Rain Gardens
[image: ]With bacteria and nutrients being concerns for the LAR UR2 WMA, bioretention is a promising solution that relies on inundation tolerant vegetation and native or engineered soils with high organic content, to capture, infiltrate, and transpire runoff, while retaining pollutants.  If designed properly, especially where native soils are sufficiently permeable and without other constraints to infiltration, rain gardens and larger bioretention facilities can be aesthetic amenities in addition to being cost effective and scalable stormwater retention sites that are easily integrated into highly urbanized retrofit projects.  The planters should be flat and require maintenance such as weeding, trimming, and the replacement of dead plants (San Francisco, 2010).

Rain Barrels
[image: ]Rain barrels hold roof runoff, usually delivered by rain gutters and downspouts, and store the water for later use.  Screen installations at the downspout inlets prevent sediment, leaves, debris and mosquitoes from entering the rain barrel.  Rain barrels are easily constructed for aesthetic purposes to compliment adjacent structures.  Overall, maintenance requirements are minimal and include frequent visual inspections during the storm season and removal of accumulated sediment or debris.  When effectively designed to capture and contain the runoff from a rooftop structure, a rain barrel can prevent runoff from small frequency storm events from ever leaving the property.  This will reduce onsite water usage and the amount of pollutants that may potentially be carried offsite.  This LID BMP can be implemented throughout residential areas.

Cisterns
[image: ]Cisterns provide retention storage in above or below ground storage tanks that accept divert roof runoff and distribute it for later use, usually by pump to adjacent landscaped areas.  Runoff collected in the cistern tank is often used for onsite landscape irrigation since outdoor irrigation can account for 40 percent of water consumption during spring and summer.  Cisterns can be constructed of nearly any impervious, water retaining material and are distinguishable from rain barrels only by their larger sizes and different shapes.  Cisterns are an effective onsite retrofit option for treating rooftop runoff from selected residential, commercial, industrial, institutional, and municipal sites.  By using cisterns, a quantifiable amount of stormwater runoff from impervious surfaces such as rooftops, parking structures, and elevated walkways can be captured and stored onsite to reduce the runoff volume and peak runoff flow rates.  For smaller storm events, this captured runoff will reduce pollutant loads to the MS4 by preventing the first flush of contaminants ever the source site.  Stored rainwater may also conserve potable water supplies and reduce water utility bills.

Infiltration Pits and Drywells
[image: C:\Documents and Settings\ggreene\My Documents\NPDES\FavoritePhotos\Cultec instal 03.jpg]Infiltration pits are among the first BMPs used in the Los Angeles region and are typically constructed by digging pits sized to accommodate the runoff source and design storm, lined with geotextile filter fabric, and filled with gravel or aggregate.  The retention volume can be increased using various open retention systems or large diameter plastic half pipes in addition to the aggregate.  The surface can be either open to accept incoming runoff or receive the downspout from a rain gutter and then covered with vegetation.

A dry well is operationally similar to an infiltration pit, but larger and more formally constructed.  Pretreatment techniques, such as grass filter strips, a sand layer, clean aggregates, or a small settling chamber, are recommended to prevent clogging and maintain infiltration.  It is recommended that dry wells maintain a minimum clearance of 10 feet from the surface of the seasonal high water table and any foundations.  Dry wells are lined with geotextile filter fabric to prevent soil intrusion and filled with clean graded aggregate or volume enhancing structures, such as open plastic half pipes (San Francisco, 2010).

When designed properly, a dry well can serve small impervious areas such as residential rooftops, however if they are bored, drilled, or driven shaft, or a dug hole that is deeper than its widest surface dimension, it may be classified as a Class V injection well and requires permitting through the USEPA.  This LID BMP has high pollutant removal efficiencies for sediments, nutrients, trash, metals, bacteria, oil, grease, and organics.

[image: ]

Infiltration Basins, Swales, and Trenches
[image: C:\Documents and Settings\ggreene\My Documents\NPDES\2003-04\Projects\12254BellflowerBlvd\122904-01.JPG]An infiltration basin or trench is a shallow impoundment over permeable soil that holds and stores runoff until infiltration can occur, using the natural filtering ability of the soil to filter out pollutants.  This LID BMP is effective at retaining sediments associated pollutants, but can become clogged requiring removal of the upper soil.  Use of a vegetated swale, or settling forebay, will extend the basin’s longevity and reduce maintenance costs.  Infiltration basins are best constructed over soils with infiltration rates of 0.5 inches/hour or greater and they should have at least a four foot separation from basin bottom to groundwater (San Francisco, 2010).

[image: C:\Documents and Settings\ggreene\My Documents\NPDES\2003-04\Projects\12254BellflowerBlvd\010406 014.jpg]If adequate space is available, infiltration basins are cost-effective measures even for regional scale projects, because little infrastructure is needed for their construction.  However, site-specific conditions can cause significant variations in cost.  CASQA (2003) cites costs ranging from approximately $3 to $18 per cubic foot of storage.  Annual maintenance costs are estimated to be approximately five to ten percent of the construction costs (Class V Wells, USEPA).

Porous/Pervious Pavements
Pervious pavement allows rainfall to drain into an aggregate bed or structural retention unit where it is stored until infiltration can occur.  There are many pervious pavements including porous concrete, plastic grid system, interlocking paving stones, brick, grass pavers, gravel pavers, and crushed stones.  These [image: PorAsph-colored-xsec3 copy]materials allow for onsite infiltration that efficiently filters out pollutants such as bacteria, nutrients, and metals.  Infiltration rates of the native soil are a key element to the overall design.  Pervious pavements can be designed with a perforated underdrain system to redirect stormwater to a storm drain in areas where infiltration is infeasible.  Using an underdrain system still results in improved water quality since stormwater will have passed through the BMP and undergone natural filtration and treatment processes.  This type of BMP can also be used to disconnect directly connected impervious areas such as rooftops and parking lots.  Vegetated runoff should not drain onto the pervious pavement as it may clog the system and require more frequent maintenance.  Permeable pavements may be used in many locations where conventional pavements are used, such as parking lots, driveways, and walkways.  Areas with the potential for spills, such as gas stations, should be avoided.  Using proper maintenance techniques, pervious pavement can remove a significant portion of pollutants in stormwater runoff and reduce pavement ponding. 

Green Roofs
[image: http://www.inspirationgreen.com/assets/images/Blog-Building/Green%20Roofs/green%20roof%20aech%20daily.jpg]Green Roofs are commonly recommended LIDs that are appropriate in some climates, but may be challenging to maintain or support in areas with a risk of brush fires and little annual rainfall.  Intensive systems have large depths and cover much of the roof while extensive systems features minimal plantings that require little maintenance.  Green roofs enhance water quality, reduce runoff and are visually appealing as a rest area above office buildings.  The amount of stormwater that a green roof can contain is proportional to the area of coverage, types of plants, slope, and many other factors.  Green roofs can be constructed during the building’s construction phase or included as a retrofit.  When retrofitting, it must be noted that the building needs to support the weight of the green roof under fully saturated conditions.  A waterproof membrane should be laid over the building to protect it from structural damage and overflow should be addressed through a drainage layer.  Green roofs also provide insulation, help reduce building temperatures during summer months, and counter the heat island effect.

Green Streets
[image: Filterra Stormwater Bioretention Filtration System, tree box filters]Like LID, Green Street design is strongly encouraged by the MS4 Permit and all of the Permittees within the LAR UR2 WMA have developed or adopted green streets policies.  They can take many forms such as an inverted street cross section with a vegetated low center median, vegetated curb extensions, parkways that trap and hold gutter flows, planter boxes connected to the gutter and filled with highly porous soil and appropriate vegetation.  In areas were sediment generation is limited or can be accommodated by pretreatment through a bioswale, porous concrete may be used to construct gutters so that flows may infiltrate.  The City of Santa Monica is currently investigating the construction of large infiltration systems within the parkway that may be designed to accept dry weather or design storm flows for small residential catchments.  When properly designed, these structural BMPs can alleviate many of the types of pollutant that are of particular concern to the City.



Connector Pipe Screens
[image: Z:\14079\03 Project Info\Photos\04-28 and 29 CPS Installation\P1060534.JPG]While several devices have been certified as meeting the LARWQCB definition of full capture (Full Capture, LARWQCB) the most commonly installed device in Los Angeles County is a Connector Pipe Screen (CPS).  Generically, CPS are made from stainless steel mesh, with 5 mm openings, that stretch in front of the lateral or outlet from a catch basin and are secured to the walls and floor of the catch basin, with an opening above the screen that is greater in area than the outlet.  During most events runoff will flow through the screen leaving the trash upstream of, or on, the screen.  However, during high intensity storms or if the mesh becomes occluded, runoff can still flow over the screen and out of the catch basin to prevent flooding.  Based on experience in other jurisdictions, 75-90 percent or more of the catch basins can be retrofitted with this device.  While regular maintenance, to remove debris trapped on and on the upstream side of the screen, is required, the intensity of maintenance is correlated with the amount of trash and debris collected.  The Regional Board is familiar with the device and assessing compliance through their use, so it is expected that implementation should be relatively straight forward.  In locations were the trash load results in excessive maintenance costs, many communities also install Automatic Retracting Screens (ARSs).

Automatic Retracting Screens
[image: United Storm Water, Inc]An ARS extends across the opening or “mouth” of the catch basin and traps trash and debris at street level were street sweepers or hand crews may remove the trash before it can enter into the catch basin or drain.  However, in order to avoid flooding, they will open or retract and allow the trash to enter the catch basin and be trapped on the CPS, where maintenance costs are higher.  Areas that generate sufficient trash and debris to warrant the use of ARS in combination with a CPS are usually also subject to enhanced street sweeping, on a weekly or even more frequently, basis.


Hydrodynamic Separation Devices (CDS systems)

[image: http://www.dot.ca.gov/hq/env/stormwater/ongoing/pilot_studies/bmps/jpgs/cds.jpg]Hydrodynamic Separation Devices such as continuous deflective separation (CDS) systems are often used to ensure compliance with trash TMDLs.  A CDS system effectively screens, separates and traps debris, sediment, and oil and grease from stormwater and urban runoff.  The indirect screening capability of the system allows for 100 percent removal of floatables and neutrally buoyant materials, without binding.  The system utilizes the natural motion of water to separate and trap sediments by indirect filtration.  As the storm water flows through the system, a very fine screen deflects the pollutants, which are captured in a litter sump in the center of the system.  CDS system screens are self-cleaning.  The water velocities within the swirl chamber continually shear debris off the screen to keep it clean.  CDS systems are ineffective in removing soluble pollutants and smaller, less-settleable solids.  They can provide effective pretreatment when paired with filtration devices, such as media filters or bioretention area, covered in sections below, to achieve higher removals of nutrient, metals, and organics.  Between storms, the CDS system can have standing water that could raise mosquito breeding concerns, which increase the concerns of vector control (San Francisco, 2010).

The processing capacities of a CDS unit vary from 3 to 300 cubic feet per second, depending on the application.  Precast modules are available for flows up to 62 cubic feet per second, while higher flow processing requires cast-in-place construction.  Every unit requires a detailed hydraulic analysis before it is installed to ensure that it achieves optimum solids separation.  The cost per unit (including installation) ranges from $2,300 to $7,200 per cubic feet per second capacity, depending on site specific conditions and does not include any required maintenance (Hydrodynamic Separators, USEPA).

Maintenance of the CDS system is site-specific but manufacturer recommends that the unit be checked after every runoff event for the first 30 days after installation.  During this initial installation period the unit should be visually inspected and the amount of deposition should be measured, to give the operator an idea of the expected rate of sediment deposition.  After initial operational period, it is recommended that the CDS system be inspected at least once every thirty days after the wet season.  During these inspections, the floatables should be removed and the sump cleaned out.  It is also recommended that the CDS systems be pumped out and the screen inspected for damage at least once per year.

[bookmark: _Toc388625895]3.2.2	Summary of Existing Structural BMPs

The Los Angeles County Unified Annual Stormwater Reports identify the numbers and types of BMPs installed and maintained by jurisdiction.  LAR UR2 WMA members identified the following stormwater pollutant watershed control measures as particularly effective:

· Street Sweeping
· Catch Basin Cleaning
· Catch Basin Inserts
· Trash Bins
· End-of-Pipe Controls such as Low-flow Sanitary Sewer Diversions
· Infiltration Controls
· Erosion Controls
· Public Education and Outreach

Based on Appendices B and C of the Los Angeles County MS4 Permittees' 2010-2011 annual reports, the most frequently installed and prevalent BMPs are is summarized within Table 3-3 and Table 3-4, respectively.

	[bookmark: _Ref388428316][bookmark: _Toc388979653]Table 3-3  Most Frequently Installed BMPs Countywide During 2010-11

	BMP Type
	Total Number Installed

	Catch Basin CPS
	6,377

	Fossil Filter Catch Basin Insert
	5,968

	ARS
	3,870

	Clean Screen Catch Basin Insert
	3,767

	Extra Trash Can
	3,681

	Covered Trash Bin
	3,119

	Signage and Stenciling
	1,884

	Drain Pac Catch Basin Insert
	1,625

	Cultec Infiltration Systems
	1,296

	Infiltration Trenches
	963

	Infiltration Pit
	958

	Abtech Ultra Urban Catch Basin Insert
	748

	CDS Gross Pollutant Separator
	438

	United Stormwater Catch Basin Screen Inserts
	403

	Restaurants Vent Traps
	258

	Stormceptor Gross Pollutant Separators
	211



	[bookmark: _Ref388428322][bookmark: _Toc388979654]Table 3-4  Most Prevalent Proprietary /Non-Proprietary BMPs During 2010-11

	Types of Non-Proprietary BMPs Used By Most Permittees
	Types of Proprietary BMPs Used By Most Permittees

	BMP Type
	Number of Cities
	BMP Type
	Number of Cities

	Infiltration Trenches
	40
	Fossil Filter Catch Basin Insert
	46

	Covered Trash Bins
	32
	CDS Gross Pollutant Separator
	36

	Extra Trash Bins
	31
	Drain Pac Catch Basin Insert
	21

	Enhanced Street Sweeping
	26
	Clean Screen Catch Basin Insert
	21

	Dog Parks
	23
	Stormceptor Gross Pollutant Separator
	19



Los Angeles County Unified Annual Stormwater Reports, Appendices B and C submitted from 2004 through 2012, were used to develop a BMP installation summary table, provided in Appendix E.


[bookmark: S_CM_Struct_Approach][bookmark: _Toc388625896]3.2.3	Approach to Screening for Potential Regional BMP Sites

In order to ensure compliance with the MS4 Permit specified WQBELs and RWLs, regional projects can be used to enhance water quality.  This approach was developed and used for determing the regional projects to include in this WMP.  The approach  may also be used in the future during the adaptive management process, therefore potential projects identified and not incorporated into the WMP are still identified.  In order to identify and prioritize potential regional project sites, Structural BMP Prioritization and Analysis Tool (SBPAT) was used.  SBPAT was also used to conduct the LAR UR2 WMA RAA, therefore additional details regarding this program can be found in Section 4.

In addition to this approach, existing planning documents were referenced in order to determine if any regional BMPs are planned.  Accessible planning documents show now indications that regional BMPs have already been planned in this area.

3.2.3.1	SBPAT Process for Identifying Potential Regional BMP Sites

SBPAT is able to prioritize among catchments and subcatchments based on water quality needs (i.e., pollutant load) and identify parcels that provide opportunities for implementation of structural BMPs.  In order to reflect the anticipated relative challenge of achieving compliance with TMDL-based effluent limits, bacteria were assigned a relative weight of 20, while metals (copper, lead, and zinc) were collectively assigned a weight of 15 and all other pollutants set to zero.

After first evaluating and prioritizing watershed subcatchments, based on water quality needs, SBPAT identifies potential BMP opportunities by calculating regional BMP scores for each subcatchment within a watershed.  Parcel scores are determined for each subcatchment based on parcel size, ownership, land use, and distance from major storm drains, then the parcel scores are integrated to determine a BMP score.  BMP scores are compared with regional BMP scoring, resulting in a list of potential structural BMP opportunities based on parcel characteristics and water quality considerations.  A comprehensive overview of the modeling framework can be found in the SBPAT User’s Guide (Geosyntec, 2008).  This SBPAT process will generally follow the steps established in the Los Angeles County-wide Structural BMP Prioritization Methodology (Geosyntec, 2006), as implemented within SBPAT.

Figure 3-1 ranks Catchment Prioritization Index (CPI) scores from 2 to 5, with the highest rankings (4 or 5) attributable to large subcatchments with primarily industrial, manufacturing, and commercial land use parcels, whose model attributes would be generally expected to generate data with high runoff rates and pollutant loads.  The only low (2) priority subcatchments were in southeastern portion of Bell Gardens and are dominated by land use features that include a large park, electric transmission lines, and single family residential homes, which together would be expected to model as having low pollution loading and runoff volume potentials.

Figure 3-2 ranks Nodal Catchment Prioritization Index (NCPI) scores, from 2 to 4.  This analysis cumulatively considers the discharge from tributary catchment so that one of the previously low ranking catchments in southeastern Bell Gardens, which receives flows from a more typical and large catchment to the north, no longer has a low ranking.  Likewise, several previously high ranking headwater catchments now have reduced scores and rankings in comparison to catchments that received cumulative discharges from other tributary catchments, located outside of the LAR UR2 WMA, elsewhere in the Los Angeles River watershed.  For the immediate purpose of locating potential regional BMP facilities for consideration during the RAA effort, NCPI scores, rather CPI scores were used in subsequent analyses; however there is potential for distant tributary areas to the primary source of runoff and contaminants, rather than downstream areas that receive the discharge and may have attributes that meet the preferred regional BMP location selection criteria.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




[image: ]
[bookmark: _Ref388604811][bookmark: _Toc388979502]Figure 3-1  SBPAT CPI Scores

[image: ]
[bookmark: _Ref388604841][bookmark: _Toc388979503]Figure 3-2  SBPAT NCPI Scores

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




Figure 3-3 illustrates the results of the GIS based SBPAT automated Potential Regional BMP Opportunity screening analysis.  Although the selection criteria are flexible and subject to modification, for this analysis the criteria included a minimum acceptable parcel size of 0.5 acres and maximum parcel to storm drain distance of 100 feet.  City or County-owned undeveloped parcels were assigned a score of five while other publicly-owned parcels were assigned a score of four, which drives the resultant analysis scoring.  Parcels not meeting these criteria were not considered viable regional BMP locations and assigned a zero score.  Fourteen subcatchments, or less than half of the LAR UR2 WMA subcatchments, were found to have one or more potential regional BMP opportunity sites that were identified as tributary to areas of high water quality improvement need.

Normally, after potential regional BMP sites are identified, recommended BMP types are matched based on the water quality targets, runoff volumes, and site attributes.  The pairing of a BMP type with a BMP site represents a potential regional BMP project.  With bacteria being a main driver for the LAR UR2 WMP RAA, the initial selection of suitable regional BMP types was constrained to those capable of achieving recreational beneficial use objectives, which include infiltration basins and subsurface flow wetlands.

Figure 3-4 identifies the surficial soil types, which are primarily slowly infiltrating loams, the important regional groundwater basin, and SBPAT analysis identified potential regional BMP opportunities, illustrated in red as Potential Regional BMP Sites.  The areas of Tujunga Fine Sandy Loam, located immediately adjacent to the lower Rio Hondo, Los Angeles River, and further west as a strip leading south though the middle of the Cities of Vernon and Huntington Park, may signify the presence of old deep river channels with relatively sandy soils that could potentially accommodate high infiltration rates.  If present and protected from sediment induced blockage, these could horizontally distribute infiltrated runoff to other intermingled sandy layers that might otherwise seem inaccessible due to scattered clay lens of low permeability soils.

Figure 3-5 illustrates the RAA Guideline standard model land use classifications within the LAR UR2 WMA, particularly around the SBPAT identified potential regional BMP sites.  As might be expected the Cities of Vernon, Commerce and northeastern Bell contain a relatively high proportion of industrial or manufacturing and commercial land use areas and few vacant or agricultural areas.  Most of the parcels in these categories, which might be more potentially accessible for the construction of infiltration basins are actually electrical transmission line easements or associated with the Long Beach (I-710) freeway.

Since the number of subcatchments with potential regional BMP opportunities was limited, and the identified parcels relatively small for these facilities, a coarse assessment of total catchment BMP sizing needs, regardless of site constraints, was prepared for comparison with future unanticipated private parcel acquisition opportunities.  The major catchments in LAR UR2 WMA used for this analysis are consistent with monitoring sites in the CIMP and are illustrated in Figure 3-6.  This analysis was prepared as the product of the sum of areas, for each of the major LAR UR2 WMA Cities, area weighted land use based imperviousness, and the weighted 85th percentile 24-hour rainfall depth.  The results expressed as runoff volume in acre-feet are in the second column from the right in Table 3-5.  The area needed for a regional BMP holding an average water depth of 1 foot, would be approximately the same as this volume, while the area of a basin, or cistern, holding a depth of 10 feet of water would be approximately an order of magnitude less (i.e. one tenth the surface area size).  Assuming an infiltration rate of 0.3 inches per hour (very low type B soil) and desired draw down time of 72 hours, results in a water depth of 1.8 feet and basin area as summarize in the rightmost columns of the two tables.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388604851][bookmark: _Toc388979504]Figure 3-3  SBPAT Regional BMP Opportunity Scores (normalized to values of 0 to 5)
[image: ]
[bookmark: _Ref388604946][bookmark: _Toc388979505]Figure 3-4  Surficial Soil Types, Groundwater Basins, and Potential Regional BMP Sites
[image: ]
[bookmark: _Ref388604955][bookmark: _Toc388979506]Figure 3-5  Land Use Classes Near Potential Regional BMP Locations

[image: ]
[bookmark: _Ref388605013][bookmark: _Toc388979507]Figure 3-6  LAR UR2 WMA Major Catchments

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




	[bookmark: _Ref388605080][bookmark: _Toc388979655]Table 3-5  Estimate Runoff Volume and Regional BMP Area by City and Catchment

	City
	Major Catchment
	Area (Acres)
	Weighted
	Runoff Volume (Acre Feet)
	Basin Area 1.8' Deep

	
	
	
	Imperviousness
	Rain (inch)
	
	

	Bell
	East LAR
	388
	0.832
	0.91
	24
	14

	
	Far West LAR
	329
	0.609
	0.92
	15
	9

	
	North LAR
	10
	0.741
	0.91
	1
	0

	
	West LAR
	539
	0.666
	0.92
	28
	15

	
	Other LAR
	410
	0.787
	0.92
	25
	14

	
	Total
	1676
	0.723
	0.918
	93
	51

	Bell Gardens
	East LAR
	780
	0.637
	0.93
	39
	21

	
	Rio Hondo
	354
	0.677
	0.94
	19
	10

	
	Other LAR
	443
	0.600
	0.94
	21
	12

	
	Total
	1578
	0.636
	0.935
	78
	43

	Commerce
	East LAR
	2279
	0.791
	0.91
	137
	76

	
	North LAR
	377
	0.886
	0.9
	25
	14

	
	North Vernon
	1
	0.910
	0.91
	0
	0

	
	Rio Hondo
	1025
	0.857
	0.9
	66
	37

	
	Other LAR
	310
	0.679
	0.92
	16
	9

	
	Other Rio Hondo
	203
	0.899
	0.91
	14
	8

	
	Total
	4194
	0.813
	0.907
	258
	143

	Cudahy
	East LAR
	38
	0.639
	0.94
	2
	1

	
	Far West LAR
	113
	0.621
	0.93
	5
	3

	
	West LAR
	339
	0.792
	0.93
	21
	12

	
	Other LAR
	297
	0.716
	0.94
	17
	9

	
	Total
	786
	0.731
	0.934
	45
	25

	Huntington Park
	Compton Creek
	42
	0.864
	0.95
	3
	2

	
	Far West LAR
	1853
	0.667
	0.93
	96
	53

	
	West LAR
	31
	0.565
	0.93
	1
	1

	
	Other LAR
	4
	0.239
	0.93
	0
	0

	
	Total
	1930
	0.670
	0.930
	100
	56

	Maywood
	Far West LAR
	131
	0.620
	0.92
	6
	3

	
	West LAR
	601
	0.551
	0.92
	25
	14

	
	Other LAR
	22
	0.792
	0.92
	1
	1

	
	Total
	754
	0.570
	0.920
	33
	18

	

	Vernon
	East LAR 
	85
	0.758
	0.91
	5
	3

	
	East Vernon
	157
	0.911
	0.92
	11
	6

	
	Far West LAR
	1448
	0.885
	0.96
	103
	57

	
	North LAR
	367
	0.840
	0.93
	24
	13

	
	North Vernon
	211
	0.880
	0.93
	14
	8

	
	West LAR
	130
	0.908
	0.94
	9
	5

	
	West Vernon
	202
	0.903
	0.95
	14
	8

	
	Other
	697
	0.889
	0.93
	47
	26

	
	Total
	3298
	0.880
	0.944
	228
	126

	LAR UR2 WMA
	Total
	14215
	0.761
	0.925
	834
	463



3.2.3.2	Other Potential Regional BMP Project Sites

The challenges imposed by the MS4 Permit and the approved TMDLs, particularly the Los Angeles River Bacteria TMDL, are costly and overwhelmingly oppressive.  Based on the results of monitoring, water quality, technical studies, and source control studies it is questionable as to whether bacteria can be consistently controlled to meet the dry- and wet-weather WQBELs and RWLs identified in Attachment O of the MS4 Permit, which are based on recreational beneficial use objectives within the Basin Plan, unless MS4 discharges can be eliminated..

Therefore LAR UR2 WMA identified a variety of exemplar projects which were further investigated during the initial phase of the WMP development process to identity new inter-agency opportunities for LID that reduces runoff and controls the discharge from within the LAR UR2 WMA.  As summarized in Table 3, these opportunities include:

· The LACFCD Spreading Ground southeast of the I-5 crossing over the Rio Hondo
· Electrical Transmission Line Easement between the I-710 and Los Angeles River
· The Electrical Transmission Line Easement through The Cities of Commerce and Bell Gardens
· Local School District campuses
· The United States Armed Forces Reserve Center in Bell
· Railroad Stock Yard and Track Right of Ways
· California Department of Transportation (Caltrans) easements and Right of Ways
· Industrial and Commercial Facility drainage systems (non-MS4) suitable for retrofit opportunities as a alternative to undocumented connection termination

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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	[bookmark: _Toc388979656]Table 3-6  Preliminary Assessment of Other Potential Regional BMP Sites

	Potential Project Name
	Catchment
	Cross Streets
	Area (ac)
	Green Area (ac)
	Attributes
	Challenges

	Bell

	Bell High School
	WLAR
	Pine Avenue and Florence Avenue
	18.1
	4.9
	
	Small Trib

	Park Avenue School
	WLAR
	Florence Avenue and Wilcox Avenue
	5.7
	1.7
	Large Trib
	

	Veterans Memorial Park
	WLAR
	Gage Avenue and Wilcox Avenue
	3.3
	2.4
	Med Trib
	

	United States Army Reserve
	Other LAR
	
	UNK
	N/A
	Current Const
	Federal Govt

	I-710/Transmission Line
	Other LAR
	West of I-710
	UNK
	N/A
	LFDs?
	Small Trib

	Abandoned RR Spurs
	Other LAR
	Various Locations
	UNK
	N/A
	
	Pvt Property

	Bell Gardens

	Bell Gardens Elementary School
	ELAR
	Quinn Street and Jaboneria Road
	10.4
	2.2
	Large Trib
	

	Bell Gardens Intermediate School
	ELAR
	Florence Avenue and Jaboneria Road
	14.6
	4.5
	Large Trib
	

	Bell Gardens Park
	RH
	Florence Avenue and Laveland Street
	13.7
	10.3
	
	No Drain

	Ford Park Golf Course
	RH
	Garfield Avenue and Park Lane
	25.3
	18.9
	Large Trib
	Golf Course

	John Anson Ford Park
	RH
	Garfield Avenue and Park Lane
	9.6
	7.2
	Large Trib
	

	I-710/Transmission Line
	Various
	West of I-710/Garfield Avenue
	45.8
	34.3
	LFDs?
	Small Trib

	Commerce

	Bandini Park
	NLAR
	Astor Avenue and Hepworth Avenue
	2.4
	1.8
	
	MS4 Unclear

	Bristow Park
	NLAR
	Triggs Street and McDonnell Avenue
	7.0
	5.3
	
	No MS4

	Park Lawn Memorial Park
	RH
	Gage Avenue and Garfield Avenue
	18.3
	13.7
	
	No MS4

	Power Facilities Total
	ELAR
	West of Garfield Avenue
	21.6
	16.2
	Nr Telegraph
	

	Rosewood Park
	ELAR
	Commerce Way and Harbor Street
	11.3
	8.5
	Med Trib
	

	Veterans Park Total
	Other RH
	Gage Avenue and Zindell Avenue
	9.7
	7.3
	Small Trib
	

	LACFCD Spreading Ground
	Other RH
	Southwest I-5 at Rio Hondo
	3.2
	3.2
	Infiltration
	Interagency

	Abandoned RR Spurs
	Various
	Various Locations
	UNK
	N/A
	
	Pvt Property

	
	
	
	
	
	
	

	Cudahy

	Clara Street Park
	ELAR
	Clara Street b/w Wilcox and Atlantic Ave
	4.1
	3.1
	
	No MS4

	Cudahy Park
	Other LAR
	River Drive and Santa Ana Street
	7.0
	5.2
	
	Unk MS4

	Lugo Park
	FWLAR
	Elizabeth Street and Otis Avenue
	1.5
	1.1
	Med Trib
	

	Park Avenue Elementary School
	Other LAR
	River Drive and Elizabeth Street
	1.5
	1.1
	
	Unk MS4

	I-710/Transmission Line
	Other LAR
	West of I-710/Garfield Avenue
	UNK
	N/A
	LFDs?
	Small Trib

	Huntington Park

	Freedom Park Total
	FWLAR
	E. 61st Street and Carmelita Avenue
	0.8
	0.6
	
	No MS4

	Nimitz Middle School
	FWLAR
	E. 60th Street and Carmelita Avenue
	8.5
	2.3
	Small Trib
	

	Salt Lake Park Total
	FWLAR
	E. Florence Avenue and Salt Lake Ave
	33.4
	25.1
	Lrg Trib/Prcl
	

	Maywood

	Maywood Academy High School
	WLAR
	E. 61st Street and Pine Avenue
	1.8
	1.4
	
	No MS4

	Maywood Elementary School
	WLAR
	E. 52nd Place and Cudahy Avenue
	0.5
	0.4
	
	Small Trib

	Maywood Park
	WLAR
	E. 52nd Place and E. 58th Street
	6.0
	2.6
	
	No MS4

	Maywood Riverfront Park Total
	Other LAR
	E. 59th Place and Alamo Avenue
	4.6
	3.5
	
	Unk MS4

	Vernon

	Abandoned RR Spurs
	Various
	Various Locations
	UNK
	N/A
	
	Pvt Property

	Vacant Parcel
	FWLAR
	2221 E 55th Street
	7.6
	0.0
	
	No Drains

	Vernon Power Plant
	FWLAR
	2701 50th Street
	5.510
	0.00
	South Parcel
	Power Plant



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




3.2.3.3	Evaluating and Prioritizing Potential Regional BMP Project Sites

A planning-level, desktop based feasibility screening assessment was performed to identify up to seven potential regional BMP projects for inclusion in the WMP Plan.  The County Assessors website was queried for current parcel ownership information and the County Department of Public Work searched for information pertinent to drainage conveyance characteristics for existing facilities.  Aerial imagery were reviewed to verify actual and adjacent land use characteristics, assess potential engineering design alternatives, facility footprint, possible sizing and other criteria generally pertinent to an initial assessment of feasibility.  Based on this information the subsequent RAA model evaluation step was undertaken to assess the potential beneficial impact of these parcel on LAR UR2 WMA MS4 discharges.  The potential regional BMP projects were also evaluated using the cost and water quality analysis module in SBPAT.

The potential regional BMP project configurations and planning-level capital and operation and maintenance costs were evaluated (i.e., quantification of costs and water quality benefits) using SBPAT.  SBPAT evaluates BMP performance by linking a long‐term hydrologic output from USEPA's Stormwater Management Model (SWMM) to a stochastic Monte Carlo water quality model to develop statistical descriptions of stormwater quantity and quality.  The statistics generated in this process are then used to characterize the low (25th percentile), average (mean), and high (75th percentile) values for the annual volume, pollutant loads, and pollutant concentrations in stormwater runoff from the modeled area, with and without BMPs implemented.  Water quality benefits are reported as the difference between Monte Carlo-derived statistics of the modeled area without BMPs and the same area with a specific suite of BMPs.  Additional details regarding the modeling system are provided in Section 4.

The prioritization of regional BMPs considers the relative costs, benefits, and ease of implementation associated with each potential project.  Potential projects yielding higher water quality benefits at lower costs will receive higher prioritization rank in instances where ease of implementation is considered to be comparable.  Regional BMP projects that are constrained by engineering or site considerations and projects that are seen to be more challenging to implement may receive a lower priority rank than projects with similar costs and benefits with less significant constraints.

3.2.3.4	Process for Selecting Regional BMP Projects

The process of selecting the final list of regional BMPs was be based on the prioritization results, RAA results, and agency input.  The RAA quantifies the water quality benefits from quantifiable non-structural BMPs and distributed structural BMPs that are included in this WMP.  The sum of load reductions from non-structural, distributed, and regional BMPs will then be compared with the target load reductions necessary for compliance with final TMDL limits for the purpose of reasonable assurance demonstration.  BMP phasing (i.e., the planned implementation of some BMPs before others) will then be developed to meet the schedule of interim compliance milestones.  This selection process and results are detailed in Section 4.3.3.

[bookmark: _Toc388625897]3.2.4	Summary of BMP Performance Data

The CASQA Development and Municipal BMP Handbook provides a general summary of BMP performance data within Southern California, which is summarized in Table 3-7.
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	[bookmark: _Ref388433479][bookmark: _Toc388979657]Table 3-7  Treatment Control BMP Removal Efficiency

	Pollutant of Concern
	Treatment Control BMPs

	
	Vegetated Swale/Strip
	Catch Basin Screen/Insert
	Hydrodynamic
Separator
	Infiltration
Basin/Trench
	Bioswale
	Grease
Trap

	Sediment/ Turbidity/ Suspended Solids/ pH
	High/Medium
	High/Medium
	High/Medium
Low for Turbidity
	High/Medium
	High/Medium
	Low

	Nutrients
	Low
	Low
	Low
	High/Medium
	Low
	Low

	Organic Compounds
	Medium/Low
	Low
	Low
	High/Medium
	Medium
	Low

	Trash & Debris
	Low
	High/Medium
	High/Medium
	High/Medium
	Low
	Medium

	Oxygen Demanding Substances
	Low
	Low
	Low
	High/Medium
	Low
	Low

	Pathogens
(Bacteria/ Viruses)
	Low
	Low
	Low
	High/Medium
	low
	Low

	Oil & Grease
	High/Medium
	Medium
	Medium/Low
	High/Medium
	High/Medium
	Medium

	Pesticides/PCBs
	Medium
	Low
	Low
	High/Medium
	Medium
	Low

	Metals
	High/Medium
	Medium
	Low
	High
	High/Medium
	Low


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Toc388625898]3.4	Proposed Control Measures

Through the RAA, an iterative modeling process further detailed in Section 4, the required control measures were identified which will ensure compliance with applicable WQBELs and RWLs in the time frame required by existing TMDLs.  The types of control measures are outlined in this section, while the quantities are discussed in Section 4.  Through the adaptive management process, the proposed control measures may change.

[bookmark: S_CM_Prop_MCMs][bookmark: _Toc388625899]3.4.1	Proposed MCM/Institutional BMP Modifications

Based on input from the Regional Board, load reductions derived from non-modeled non-structural BMPs can be assumed to be five percent of baseline loads.  Enhanced programs will be implemented in order to ensure they result in at least a five percent load reduction.  These non-structural BMPs will include the following program enhancements (i.e., beyond the MS4 Permit minimum):

· Enhanced street sweeping
· Enhanced catch basin and storm drain cleaning
· Enhanced commercial and food outlet inspection
· Enhanced pet waste controls
· Enhanced education and outreach
· Enhanced homeless waste control efforts
· Enhanced Illicit Discharge Detection Elimination (IDDE) efforts

Potential non-structural BMP enhancements have been identified in the Los Angeles River Reach 2 Metals Implementation Plan and have been conceptualized by LAR UR2 WMA.  Table 3-8 provides potential enhancements associated with each of the programs listed above.  Each LAR UR2 WMA City will have the flexibility to implement some or all of the enhancements, which do not have to be the same throughout the group.

	[bookmark: _Ref388612024][bookmark: _Toc388979658]Table 3-8  Potential Non-Structural BMP Enhanced Implementation Efforts

	Non-Structural BMP Program
	Proposed Implementation Approach

	Street Sweeping
	Consider more frequent street sweeping

	
	Consider modified enforcement strategies

	
	Consider requiring sweepers to travel at slower speeds

	
	Consider sweeping medians of larger streets

	
	Consider contractually mandating the use of regenerative vacuum equipment

	Catch Basin and Storm Drain Cleaning
	Consider enhanced catch basin cleaning for catch basins with CPS

	
	Consider modifying the extent, timing, and frequency of cleaning

	
	Consider conducting study to evaluate opportunities to enhance/modify program and consider implementing based on the findings

	Commercial and Food Outlet Inspection
	Consider targeted outreach effort related to bacterial discharges

	
	Consider developing and enforcing ordinances

	
	Consider focusing education and Business Assistance Program

	
	Consider increasing inspection and enforcement of grease removal equipment

	Pet Waste Controls
	Consider developing and enforcing ordinances

	
	Consider targeted outreach effort

	
	Consider using various media outlets

	Education and Outreach
	Consider targeted outreach efforts

	
	Consider alternative media outlets

	
	Consider conducting study to evaluate opportunities to enhance/modify program and consider implementing based on the findings

	Homeless Waste Control
	Consider developing and implementing program to reduce homelessness

	
	Consider ordinances that reduce encampments

	
	Consider targeted enforcement during evening hours

	IDDE
	Consider developing and implementing ordinances that include enforcement actions and accelerated follow up inspections

	
	Consider conducting study to evaluate opportunities to enhance/modify program and consider implementing based on the findings



[bookmark: _Toc388625900]3.4.2	Proposed Non-Stormwater Discharge Control Measures

Permit Attachment E Part IX introduces an aggressive non-stormwater outfall based screening and monitoring program.  It remains unclear how this will be implemented in areas such as Vernon which contain a high density of parcels that are apparently regulated outside of the MS4 Permit program.  These include individual NPDES Permittees, General NPDES Permittees, General Industrial Stormwater Permittees, Caltrans, Federal military posts, and Railroad right of ways (ROW) or intermodal parcels.  Given that the Rio Hondo is normally dry, or at least does not have flowing runoff, the LAR UR2 WMA anticipates that non-storm water discharge source assessment will result in the development of new control measures specific to the unique characteristics of the LAR UR2 WMA.

[bookmark: S_CM_Prop_Structural][bookmark: _Toc388625901]3.4.3	Proposed Structural Control Measures

The proposed structural control measures are discussed in greater detail in Section 4.3.3, including sizing and other design parameters.  The proposed structural control measures include both distributed and regional BMPS.  Distributed BMPs will be implemented throughout the watershed in accordance with the Planning and Land Development Program specified by the MS4 Permit.  The types and sizes of these BMPs are not identified, but assumptions are provided to support the quantities incorporated into the RAA.  LID Green Streets generally consist of bioretention system.  These distributed BMPs will be implemented in LAR UR2 WMA as described in Section 4.3.3.

Six regional projects have been identified through the development, as listed below.  The design details associated with the projects will be determined in the future, but as currently conceptualized include infiltration trenches, infiltration basins, and subsurface infiltration systems.

· Randolph Street Green Rail Trail;
· LADWP Transmission Easement;
· John Anson Ford Park;
· Rosewood Park;
· Lugo Park; and
· Salt Lake Park.


[bookmark: S_RAA][bookmark: _Toc388625902]4.	Reasonable Assurance Analysis

The purpose of the RAA is to demonstrate that the implementation scenarios proposed in the WMP will meet the MS4 Permit effluent and receiving water limits for the priority pollutants of concern identified in Section 2.  The WQOs are specified in the TMDLs and included in Appendix A, along with other MS4 Permit limitations for each WBPC addressed in the WMP.  The limiting pollutant used to control the implementation efforts of the LAR UR2 WMA is bacteria for the area draining to the Los Angeles River and metals for the area draining to the Rio Hondo.  Bacteria and metal were determined to be the limiting pollutants because they meet the following criteria:

· Relatively high priority with respect to meeting TMDL WLAs and/or other WQOs;
· Conservative with respect to attenuation during fate and transport modeling; and
· Require the greatest amount of volumetric control to achieve TMDL WLAs and other objectives.

This section summarizes the modeling approach that was carried out as part of the greater RAA development effort, specifically the process of:

· Setting target load reductions based on MS4 Permit limitations;
· Modeling identified structural BMPs and quantifying their associated load reductions;
· Demonstrating, with reasonable assurance, that target load reductions (and therefore MS4 Permit limitations) can be met by the final compliance dates; and
· Phasing of structural and non-structural BMPs to achieve interim milestones.

The RAA modeling approach presented herein conforms to Part VI.C.5.b.iv(5) of the MS4 Permit, which states:

“Permittees shall conduct a Reasonable Assurance Analysis for each water body-pollutant combination addressed by the [WMP]. [The] RAA shall be quantitative and performed using a peer-reviewed model in the public domain. Models to be considered for the RAA, without exclusion, are the Watershed Management Modeling System (WMMS), Hydrologic Simulation Program-FORTRAN (HSPF), and the Structural BMP Prioritization and Analysis Tool (SBPAT)…. The objective of the RAA shall be to demonstrate the ability of [the WMP] to ensure that Permittees’ MS4 discharges achieve applicable water quality based effluent limitations and do not cause or contribute to exceedances of receiving water limitations.”

The Regional Board has developed a guidance document titled, “Guidelines for Conducting Reasonable Assurance Analysis in a Watershed Management Program, Including an Enhanced Watershed Management Program (March 25, 2014).”  Although the guidance document presents guidelines and not necessarily requirements, the results of the RAA presented in this WMP have been developed to conform to the Regional Board guidance document where appropriate.  The approach described was presented to the Regional Board by Geosyntec on April 9, 2014 (Geosyntec, 2014) and was found to be consistent with their guidelines.

[bookmark: _Toc388625903]4.1	Modeling System

The RAA approach leverages the strengths of publicly available, MS4 Permit-approved GIS-based models that are widely utilized including within this region.  The decision to use these models in the manner described below was based on the unique characteristics of the LAR UR2 WMA in regards to water quality priorities, hydrologic processes, and BMP opportunities, as well as to the capabilities of the models approved by the MS4 Permit.

Loading Simulation Program in C++ (LSPC), a publically available watershed model that uses Hydrologic Simulation Program - FORTRAN (HSPF) algorithms to simulate hydrology, sediment transport, water quality, and the fate and transport of pollutants within receiving waters and through a watershed.  GIS was also used for the spatial component of the analysis as well as general visualization.

SBPAT is a public-domain GIS-based water quality analysis tool used to evaluate structural BMP performance for the purposes of this RAA.  SBPAT links a modified USEPA SWMM hydrologic engine to a Monte Carlo analysis capable of repeated random sampling of pollutant EMCs and BMP effectiveness distributions to obtain numerical results regarding the expected performance of a specific BMP configuration.  Each Monte Carlo analysis typically involves 10,000 iterations of EMC distributions and BMP effluent concentrations from the International BMP Database.  SBPAT’s land use EMCs are presented in Table 5.  SBPAT is capable of quantifying model output variability, which is a component of the Regional Board’s recent RAA guidance.  The model:
· Calculates and tracks inflows to BMPs, treated discharge, bypassed flows, evaporation, and infiltration at a user-defined time step (e.g., 15 minutes);
· Distinguishes between individual runoff events by defining six-hour minimum inter-event times in the rainfall record, yet tracks inter-event antecedent conditions;
· Tracks volume treated by BMPs and summarizes and records these metrics by storm event; and
· Produces a table of each BMP’s hydrologic performance, including concentration and load metrics by storm event, and consolidates these outputs on an annual basis.

SBPAT is specifically referenced in the MS4 Permit Part VI.C.5.b.iv and was presented at the first two MS4 Permit Group TAC RAA Subcommittee meetings.  Additional information regarding SBPAT can found in the SBPAT portal (SBPAT, 2013a).
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	[bookmark: _Toc388626056]Table 4-1  SBPAT RAA EMCs - Arithmetic Estimates of the Lognormal Summary Statistics

	Land Use
	TSS (mg/L)
	TP (mg/L)
	DP (mg/L)
	NH3 (mg/L)
	NO3 (mg/L)
	TKN (mg/L)
	DCu (µg/L)
	TCu (µg/L)
	TPb (µg/L)
	DZn (µg/L)
	TZn (µg/L)
	FC (#/100mL)

	Agriculture (row crop)
	999.2 (648.2)
	3.34 (1.53)
	1.41 (1.04)
	1.65 (1.67)
	34.40 (116.30)
	7.32 (3.44)
	22.50 (17.50)
	100.1 (74.8)
	30.2 (34.3)
	40.1 (49.1)
	274.8 (147.3)
	60,300 (153,000)

	Commercial
	67.0 (47.1)
	0.40 (0.33)
	0.29 (0.25)
	1.21 (4.18)
	0.55 (0.55)
	3.44 (4.78)
	12.3 (10.2)
	31.4 (25.7)
	12.4 (34.2)
	153.4 (96.1)
	237.1 (150.3)
	51,600 (173,400)a

	Education (Municipal)
	99.6 (122.7)
	0.30 (0.17)
	0.26 (0.2)
	0.4 (0.99)
	0.61 (0.67)
	1.71 (1.13)
	12.2 (11.0)
	19.9 (13.6)
	3.6 (4.9)
	75.4 (52.3)
	117.6 (83.1)
	11,800b (23,700)

	Industrial
	219.2 (206.9)
	0.39 (0.41)
	0.26 (0.25)
	0.6 (0.95)
	0.87 (0.96)
	2.87 (2.33)
	15.2 (14.8)
	34.5 (36.7)
	16.4 (47.1)
	422.1 (534.0)
	537.4 (487.8)
	3,760 (4,860)

	Multi-Family Residential
	39.9 (51.3)
	0.23 (0.21)
	0.20 (0.19)
	0.50 (0.74)
	1.51 (3.06)
	1.80 (1.24)
	7.40 (5.70)
	12.1 (5.60)
	4.5 (7.80)
	77.5 (84.1)
	125.1 (101.1)
	11,800c (23,700)

	Single Family Residential
	124.2 (184.9)
	0.40 (0.30)
	0.32 (0.21)
	0.49 (0.64)
	0.78 (1.77)
	2.96 (2.74)
	9.4 (9.0)
	18.7 (13.4)
	11.3 (16.6)
	27.5 (56.2)
	71.9 (62.4)
	31,100d (94,200)

	Transportation
	77.8 (83.8)
	0.68 (0.94)
	0.56 (0.82)
	0.37 (0.68)
	0.74 (1.05)
	1.84 (1.44)
	32.40 (25.5)
	52.2 (37.5)
	9.2 (14.5)
	222.0 (201.7)
	292.9 (215.8)
	1,680 
(456)

	Vacant/Open Space
	216.6 (1482.8)
	0.12 (0.31)
	0.09 (0.27)
	0.11 (0.25)
	1.17 (0.79)
	0.96 (0.9)
	0.60 (1.90)
	10.6 (24.4)
	3.0 (13.1)
	28.1 (12.9)
	26.3 (69.5)
	484
(806)

	Note:  EMC statistics are calculated based on 1996-2000 data for Los Angeles County land use sites (Los Angeles County, 2000), except for agriculture which are based on Ventura County MS4 EMCs (Ventura County, 2003) and fecal coliform which are based on 2000-2005 SCCWRP Los Angeles region land use data (SCCWRP, 2007b).  These EMC datasets are summarized in the SBPAT User’s Guide (Geosyntec, 2012).
a  The default log distribution best fit summary statistics for this land use-pollutant combination produced an unreasonably high deviation, therefore the arithmetic estimate of the log mean was held constant while the log summary statistics were recomputed based on the log CoV for SFR (SCCWRP’s low-density residential EMC).
b  Multi-family residential EMC used here since educational land use site not available in the SCCWRP fecal coliform dataset.
c  The fecal coliform EMC for the multi-family residential land use is based on SCCWRP dataset for “high-density residential”
d  The fecal coliform EMC for the single-family residential land use is based on SCCWRP’s dataset for “low-density residential”.



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




[bookmark: S_RAA_Approach][bookmark: _Toc388625904]4.2	Modeling Approach

This section gives an overview of the modeling approach, while the findings and results identified using this approach are described in Section 4.3.  The modeling approach involves the establishment of target load reductions and the evaluation on non-structural and structural BMP pollutant load reductions.  In addition, load reductions associated with non-MS4 parcels must also be established.

[bookmark: _Toc388625905]4.2.1	Establish Target Load Reductions

This initial step established target pollutant load reductions for applicable TMDL and 303(d)-listed pollutants (excluding trash) for the LAR UR2 WMA compliance modeling locations.  It is possible that for some pollutants, such as nutrients, no MS4 load reduction relative to existing conditions would be necessary to meet the TMDL-based compliance requirements.  The compliance modeling locations will consist of a location in Los Angeles River Reach 2 (or Segment B in the bacteria TMDL) and another in the lower Rio Hondo tributary.

The target load reductions represent a model-able expression of the MS4 Permit compliance metrics (e.g., bacteria allowed exceedance days for dry- and wet-weather), and serve as a basis for confirming that the WMP reasonably assures compliance with the MS4 Permit through quantitative analyses.  Target load reductions were established using the calibrated LSPC watershed model for the TMDL pollutants total nitrogen, total copper, total lead, total zinc, and fecal coliform.  LSPC does not model TMDL pollutants nitrate, nitrate plus nitrite, ammonia (total nitrogen will be used as a surrogate for all regulated nitrogen species), total cadmium (copper, lead, and zinc will be used as surrogates), or E. coli (fecal coliform will be used as a surrogate).

Land use loadings were reduced in LSPC until daily average pollutant concentrations at the compliance modeling locations met concentration or (single sample) exceedance day-based limits.  Alternatively, daily maximum values may be used, however such an approach is considered overly conservative.  The resulting load reductions that were found necessary to meet the MS4 Permit limits became the target load reductions that BMP benefits were modeled against.  For bacteria, the wet-weather allowable exceedance days include High Flow Suspension (HFS) days.

[bookmark: _Toc388625906]4.2.2	Evaluate Non-Structural BMP Pollutant Load Reductions

Existing recently-initiated non-structural BMPs (i.e., those that have been initiated post-TMDL) and planned non-structural BMPs were evaluated in terms of ability to reduce loads at the two compliance modeling locations.  Both wet- and dry-weather water quality benefits of these BMPs were evaluated for all TMDL and 303(d) pollutants (excluding trash) where data was available to support such estimates.

Non-structural BMP load reductions include redevelopment (i.e., implementation of the MS4 Permit’s post-construction retention and treatment requirements), Industrial General Permit compliance (i.e., stormwater discharge permittees meeting TMDL limits), and other non-structural BMPs, such as MCMs/institutional BMPs.  Load reductions were quantifiable based on available BMP performance data and literature.  These assumptions are documented in Section 4.3.2.  For example, the load reductions resulting from phase-out of copper in brake pads and of zinc in rubber tires (assuming implementation of Department of Toxic Substances Control's (DTSC’s) Safer Consumer Product Regulations, and inclusion of zinc in tires in the Priority Products list) was determined based on recent quantitative mass balance estimates developed by Kelly Moran for CASQA’s True Source Control subcommittee.  As another example, bacteria and dry-weather runoff reduction BMPs were quantified consistent with methodologies employed in recent San Diego Combined Load Reduction Plans (examples available online (SBPAT, 2013b)).  Figure 4-1 shows a general schematic of non-structural BMP load reduction quantification through an example using pet waste programs.

[image: ]
[bookmark: _Ref388508733][bookmark: _Toc388979558]Figure 4-1  Non-Structural BMP Quantification (San Diego Pet Waste Example)

To avoid double-counting of load reductions where non-structural and structural BMPs overlap, the greater load reduction was applied.

[bookmark: _Toc388625907]4.2.3	Evaluate Structural BMP Load Reductions

The goal of this step is to achieve the remaining target load reductions needed after accounting for the benefits of non-structural BMPs.  Existing jurisdictional boundaries, as well as subwatershed and conveyance facility characteristics, were considered to delineate pollutant source, runoff control, and outfall monitoring strategies.  This involved a detailed review of existing conditions and datasets.

Existing (i.e., implemented post-TMDL) and planned structural BMPs will be first provided by the agencies with sufficient conceptual design detail to support quantitative analysis.  The additional “proposed” structural BMPs opportunities were identified and prioritized using SBPAT’s structural retrofit planning methodology.  Structural BMPs were modeled iteratively for the final TMDL compliance scenario (interim compliance milestone scenarios, were quantified by summing load reductions of phased BMP subsets as required).  The final TMDL compliance scenario reflects the dates in which the final TMDL limits become effective.  Milestones and final scenario dates for pacing water quality control measure implementation and iterative adaptive management reanalysis are (assuming  the responsible parties implement the LRS approach for the bacteria TMDL):

· October 1, 2015 (final WQBEL - trash TMDL)
· January 11, 2020 (75% dry-weather WQBEL - metals TMDL)
· January 11, 2024 (final dry-, 50% wet-weather WQBEL - metals TMDL)
· January 11, 2028 (final wet-weather WQBEL metals TMDL)
· September 23, 2028 (Los Angeles River Segment B dry-weather second phase WQBEL - bacteria TMDL)
· March 23, 2030 (Rio Hondo dry-weather second phase WQBEL - bacteria TMDL)
· March 23, 2037 (final wet-weather WQBEL and RWL - bacteria TMDL)

The water quality benefits (in terms of expected pollutant load reductions) associated with existing, planned, and proposed structural BMPs were evaluated for wet-weather using SBPAT, consistent with methods used in previous TMDL Implementation Plans and Combined Load Reduction Plans.  SBPAT uses recent effluent quality data from the WERF/EPA/ASCE International Stormwater BMP Database (www.bmpdatbase.org) to characterize structural BMP performance for all TMDL and 303(d)-listed pollutants of concern, based on available data.  SBPAT estimates pollutant load reductions by comparing "existing" loads (corresponding to the effective date of the TMDL) with "post-BMP implementation" loads.  Load estimates for the existing condition rely primarily on hydrology (which is modeled in SBPAT using UESPA's SWMM and Los Angeles region land use EMCs.

Following evaluation of the water quality benefits associated with these BMPs, the remaining need in terms of additional pollutant load reductions required to achieve the target load reductions was calculated to determine whether additional BMPs are needed to demonstrate Reasonable Assurance.

Estimated load reductions were compared with the target pollutant load reductions and were used to assess compliance with both load-based and exceedance day-based TMDL compliance metrics.  Expected pollutant reduction ranges were provided, thereby capturing the variability of BMP performance, and reflecting the specific compliance risk tolerance of the LAR UR2 WMA.  It is recognized that the TAC and/or its RAA subcommittee may also express preferences or guidance for how such information is reported.

For dry-weather (which includes days with <0.1-inch rainfall as defined by the Los Angeles River Bacteria TMDL), structural BMP quantification is based on static volume and load reduction calculations.  An example of a static mass or volume balance calculation would be for characterizing the effects of overspray irrigation control programs (e.g., water conservation outreach and incentives) in combination with a number of low flow diversion (to sewer) projects, which together may be estimated to reduce 100 percent of dry-weather discharge volumes for the entire drainage area tributary to the implementation sites.  This was done consistent with methods employed for recent TMDL Implementation Plans and Combined Load Reduction Plans, and took into account local knowledge and data provided for dry-weather runoff sources and discharge locations within LAR UR2 WMA.  For pollutants that are covered within the RAA but lack data to support a quantitative modeling analysis, surrogate pollutants were used to estimate load reductions (e.g., TSS for particulate-associated toxicants).  Non-stormwater pollutants (e.g., pH, cyanide, ammonia), as determined by the water quality prioritization and source assessment presented in Section 2, as well as trash were not addressed by the RAA.

[bookmark: S_RAA_Process][bookmark: _Toc388625908]4.3	Modeling Process

This section goes into greater detail regarding the RAA completed using the approach described in Section 4.2, while the final RAA output is provided in Section 4.4.

[bookmark: _Toc388625909]4.3.1	Target Load Reductions

The Determination of Target Load Reductions begins with the a January 30, 2014 meeting with Board staff to clarify our assumptions and approach to conducting the RAA.  Based on staff comments, we began by identifying the 90th percentile rain event years, then determined baseline pollutant loads based on those years, and made a determination of allowable loads based for both the LAR and Rio Hondo based on TMDL and MS4 Permit requirements.  The difference between the baseline and allowable loads then became the Target load reduction which must be reduced through the imposition of watershed control measures.  The final step is an iterative adaptive management process, which will be subject to changing information and experience with the modeling methods and RAA assumptions.  As an example, the current land use EMCs are primarily derived from data developed around the time that 2001 was just being implemented.  Although models have been used to determine watershed pollutant loads, nearly 40% of the watershed follows a reduced street sweeping schedule, as compared to the enhanced weekly schedule with parking enforcement, followed by most of the LAR UR2 WMA Permittees.

4.3.1.1	90th Percentile Years for Bacteria and Metals

The Regional Board’s RAA Guidance document requires that RAAs consider critical conditions when evaluating structural and non-structural BMPs.  Additional communication with the Regional Board indicated that two separate methods could be used to establish critical or 90th percentile years for different pollutant classes.  Based on Regional Board guidance, the 90th percentile year was established for bacteria by applying the regulatory definition of a wet day, a calendar day with precipitation greater than 0.1-inch and the three days that follow, to the period of record for a representative rain gage, ranking years by the number of wet days, and identifying the 90th percentile TMDL year based on the number of wet days.  The year representing the critical condition for all other pollutants under consideration, specifically metals and nutrients, was established by summing rainfall totals by TMDL year and identifying the corresponding 90th percentile year based on annual rainfall depths.

Subwatersheds within LSPC are assigned a rain gage reflecting thiessen polygons or areas of influence for each precipitation gage within the model.  LACFCD's South Gate Transfer Station (D1256) is associated with the largest unit area within the WMA, as demonstrated in Figure 4-2 and was therefore assumed to be representative of atmospheric conditions for the sub-region.  The period of record for the gage is 1986-2011.  The 90th percentile year for bacteria and metals are outlined in Table 4-2.

	[bookmark: _Ref388516785][bookmark: _Toc388626057]Table 4-2  90th Percentile Years for Limiting Pollutants

	Pollutant
	TMDL Year
	Year Definition

	Bacteria1
	2011
	November 1, 2010 - October 31, 2011

	Metals and Nutrients2
	1995
	November 1, 1994 - October 31, 1995

	1  Applicable to area directly draining to Los Angeles River
2  Applicable to area directly draining to Rio Hondo
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[bookmark: _Ref388516980][bookmark: _Toc388979559]Figure 4-2  LAR UR2 WMA LSPC/HSPF Thiessen Polygons
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4.3.1.2	Baseline Loads

In order to determine the baseline loads, the default Los Angeles County scale LSPC model was revised to reflect the catchments, or portions of, that fall within the LAR UR2 WMA as defined by the Regional Board.  Figure 4-3 presents LSPC model catchments, storm drains, and receiving waters for LAR UR2 WMA.

In order to establish baseline pollutant loads, a single model run without any BMPs or treatment control measures was carried out for both the Los Angeles River and Rio Hondo sides of the LAR UR2 WMA.  Bacteria loads were extracted for the 2011 TMDL year while metals and nutrient loads were isolated for the 1995 TMDL year.  Baseline loads for copper, lead, zinc, total nitrogen, and fecal coliform (used as the representative fecal indicator bacteria parameter) are reported in Table 4-3.

	[bookmark: _Ref388519573][bookmark: _Toc388626058]Table 4-3  Baseline Loads Derived from LSPC for 90th Percentile Model Years

	Receiving Water Segment
	Total Copper
(lbs)
	Total Lead
(lbs)
	Total Zinc
(lbs)
	Fecal Coliform
(MPN*10^12)
	Total Nitrogen
(lbs)

	Los Angeles River
	672
	536
	6,784
	997
	99,952

	Rio Hondo
	147
	105
	1,594
	181
	23,183



4.3.1.3	Allowable Loads for Metals and Nutrients

Allowable loads for metals and nutrients were computed by multiplying relevant concentration-based WQBELs or SSOs by LSPC-derived runoff volumes for the periods modeled.  Copper, lead, zinc, and nitrogen WQBELs are identified in Attachment O of the MS4 Permit, and provided in Appendix A.  Copper and lead SSOs presented in the Draft Los Angeles River Copper and Lead Special Study Implementation Report (Larry Walker and Associates, 2013) were used in place of the WQBELs presented in the MS4 Permit for a parallel allowable load scenario.  The concentration-based WQBELs that were used to set allowable loads are as follows:

· Total Copper: 15 µg/L;
· Total Lead: 56 µg/L;
· Total Zinc: 140 µg/L; and
· Total Nitrogen: 10.4 mg/L (based on sum of nitrate and ammonia WQBELs [8 mg/L + 2.4 mg/L], and assuming zero organic nitrogen).

SSOs used for the alternative allowable loads for copper and lead are as follows:

· Total Copper: 60 µg/L (3.971 Water Effects Ratio), and
· Total Lead: 85 µg/L 

Allowable loads for metals and nitrogen are presented in Table 4-4.  Where allowable loads exceed baseline loads (e.g. values subject to SSOs), allowable loads are set equal to the baseline loads.

	[bookmark: _Ref388519675][bookmark: _Toc388626059]Table 4-4  Allowable Loads Derived for 90th Percentile Model Years
(SSO-Derived Allowable Loads in Parenthesis)

	Receiving Water Segment
	Total Copper
(lbs)
	Total Lead
(lbs)
	Total Zinc
(lbs)
	Total Nitrogen
(lbs)

	Los Angeles River
	464 (672)
	536 (536)
	4,342 (NA)
	99,952 (NA)

	Rio Hondo
	88 (147)
	105 (105)
	813 (NA)
	23,183 (NA)

	NA = Not applicable (no SSO available)


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388521152][bookmark: _Ref388521147][bookmark: _Toc388979560]Figure 4-3  LSPC Model Catchments, Storm Drains, and Receiving Waters

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




4.3.1.4	Allowable Loads for Bacteria

Permit limitations for bacteria are expressed in terms of allowable exceedance days (i.e., number of wet days with instream fecal coliform concentrations above 400 MPN/100 mL, minus ten reference stream-based allowed exceedance days and 15 days during which the high flow recreational use is suspended for 2011 [i.e., days with rainfall greater than or equal to 0.5 inches]).  The allowable exceedance days were used to directly calculate target load reductions (described in the next section).  Allowable loads 
(Table 4-5) for bacteria for the 90th percentile year were calculated by subtracting target load reductions from baseline loads.

	[bookmark: _Ref388520901][bookmark: _Toc388626060]Table 4-5  Allowable Loads for 90th Percentile Model Years for Bacteria

	Receiving Water Segment
	Fecal Coliform
(MPN*10^12)

	Los Angeles River
	4,342

	Rio Hondo
	813



4.3.1.5	Target Load Reductions

Target Load Reductions (TLRs) are the reduction of baseline loads needed to achieve MS4 Permit WQOs.  TLRs (Table 4-6) were calculated as the difference between baseline loads and allowable loads, for all pollutants except bacteria.

TLRs for bacteria were established as the load reduction from baseline conditions that are required to decrease the number of wet-weather exceedance days (i.e., days with receiving water concentrations above 400 MPN/100mL) in the 90th percentile bacteria year (2011) to the MS4 Permit’s allowable exceedance days, or ten allowed days (excluding high flow recreational use suspension days, or days with rainfall greater than or equal to 0.5 inches and the following 24 hours).  In order to calculate the required load reductions, SBPAT was used to model hypothetical infiltration basins located at the outlets of the Los Angeles River and Rio Hondo drainage areas.  The two basins were iteratively sized until modeled receiving water exceedance days meet the allowed number.  This is achieved through elimination of discharge on non-allowed exceedance days.  The fecal coliform target load reductions (Table 4-6) were then set to the load reductions that were achieved by these hypothetical infiltration basins.

For lead and total nitrogen, no load reductions were needed for baseline loads to meet allowable loads, therefore TLRs were zero.  The same is true for copper with SSOs considered.

For copper (without SSOs) and zinc, TLRs as a percentage of baseline loads vary from 31-49 percent.  For bacteria, TLRs as a percentage of baseline loads vary from 29-31 percent.

	[bookmark: _Ref388522720][bookmark: _Toc388626061]Table 4-6  TLRs for 90th Percentile Model Years, with SSO-based LTRs in Parenthesis

	Receiving Water Segment
	Total Copper
(lbs)
	Total Lead
(lbs)
	Total Zinc
(lbs)
	Fecal Coliform
(MPN*10^12)
	Total Nitrogen
(lbs)

	Los Angeles River
	209 (0)
	0
	2,442
	289
	0

	Rio Hondo
	59 (0)
	0
	781
	56
	0



[bookmark: S_RAA_Process_NonStruct][bookmark: _Toc388625910]4.3.2	Non-Structural BMP Modeling Assumptions

In order to take credit in the load reductions that will result from non-structural BMP implementation, the load reductions had to be quantified and justified.  Load reductions were incorporated into the model for various types of non-structural BMPs, including the following:

· Non-MS4 NPDES Permittee Parcels
· Senate Bill (SB) 346 Copper Load Reductions
· Non-Modeled Non-Structural BMPs

[bookmark: S_RAA_Process_NonStruct_NonMS4]4.3.2.1	Non-MS4 NPDES Facility Parcels

Non-MS4 Parcels have been modeled as a non-structural BMP in the RAA.  In addition to MS4 Permittees, such as those that make up the LAR UR2 WMA, there are several other groups of NPDES Permittees that are responsible for ensuring that their own discharges are in compliance with the various TMDL WLAs including WQBELs.  These include Individual NPDES, General NPDES, General Industrial NPDES and General Construction NPDES facilities or sites.  With the exception of the General Construction Permittees, which constantly change, the remaining NPDES Permittees are long lasting and are generally attributable to the industrial, commercial and manufacturing land uses categories and are therefore attributed with high pollutant loadings that may adversely skew the results of a RAA.

For each of the LAR UR2 WMA General Industrial Permittees identified in SMARTS, public stormwater information including Enforcement Actions, NOI, Annual Reports, and Monitoring Reports, were reviewed.  Appendix F provides tables summarizing key characteristics of these facilities include area and SIC codes.  Each facility was then mapped, as illustrated in Figure 4-4, by translating from street address to Los Angeles County Assessor Identification Number (AIN) using ArcGIS.  These mapped parcels represent “Non-MS4 NPDES Facilities” within each City and were modeled as non-structural BMPs through applicable load reductions.

By modeling these parcels as non-structural BMPs, the analysis took into account the compliance of independently permitted facilities, which would normally have high pollutant loadings.  These pollutant concentrations, or land use based loadings, were set equivalent to the WQBELs (arithmetic summary statistics shown in Table 4-7), to reflect the assumption that stormwater runoff from these sites will generally comply with the water quality standards.  For characterization of variability, the coefficients of variation for the industrial EMCs were preserved.

Two SBPAT model runs were carried out to quantify load reductions derived from this BMP.  The first model run reflected the baseline scenario with land use specific EMCs presented in Table 4-7 applied uniformly across LAR UR2 WMA.  The second model run represented the land use dataset with non-MS4 parcels included (i.e., their EMCs set to WQBELs).

	[bookmark: _Ref388528405][bookmark: _Toc388626062]Table 4-7  Non-MS4 NPDES Facility Parcel's Land Use EMCs (arithmetic estimates of log means)

	Land Use
	TCu
(µg/L)
	TZn
(µg/L)
	FC
(# /100 mL)

	Non-MS4 NPDES Facility Parcels
	21.9
(23.3)
	189
(172)
	653
(843)

	Note:  SBPAT assumes lognormal distributions for its water quality input datasets.  SBPAT’s log mean values for the new non-MS4 NPDES Facility parcel land use were set to the log of the WQBEL concentrations (i.e., 15 µg/L for total copper, 140 µg/L for total zinc, and 400 MPN/100mL for fecal coliform); log standard deviations (in parentheses) were scaled based on the industrial EMC COVs.  This table reports arithmetic estimates of the log summary statistics; i.e., the log mean and log standard deviations were converted into arithmetic space using statistical conversion equations.



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388528166][bookmark: _Toc388979561]Figure 4-4  Non-MS4 NPDES Permittees in LAR UR2 WMA
	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




4.3.2.2	SB 346 Copper Load Reductions

Car brake pad debris has been shown to be the source of approximately 60 percent of total copper loads into highly urbanized watersheds throughout California (Donigian, 2009 as cited by Moran, 2013).  A study conducted by AquaTerra in 2007 attributed 15 to 50 percent of total copper loads to the 
San Francisco Bay to brake pad wear debris from a range of land uses.  A similar study carried out by the Santa Clara Valley Urban Runoff Program attributed 42 percent of copper loading to the same water body to brake pad wear (SCVURP, 1997).

California SB 346 mandates reduction in copper composition of brake pads sold in California such that each pad must be comprised of less than 5 percent of copper by weight in 2021 and 0.5 percent of copper by weight in 2025.  A CASQA funded study developed by TDC Environmental (Moran, 2013) carried out a series of mass balance assessments to estimate the percentage of copper loading that would occur as a result of SB 346 driven changes.  The study assessed three scenarios accounting for uncertainty in manufacturer response and projected load reductions from baseline for years of interest for the MS4 Permit compliance in Los Angeles County.  These scenarios and years of interest are presented in Table 4-8.

	[bookmark: _Ref388532622][bookmark: _Toc388626063]Table 4-8  Estimated Runoff Copper Reduction from Friction Pad Reformulation
(Adapted from Moran, 2013)

	Year
	Scenario 1 - One Step Reduction
	Scenario 2 - Step Reduction
	Scenario 3 - Aftermarket Exemption from 0.5% Copper

	2020
	29%
	17%
	17%

	2024
	60%
	45%
	39%

	2028
	61%
	60%
	49%

	2032
	61%
	61%
	55%



For the LAR UR2 WMA RAA, a 50 percent reduction in copper loading was conservatively assumed to occur by the 2028 final metals milestone.  To avoid double counting, this reduction was applied to the remaining copper load after all structural BMP load reductions were accounted for.

4.3.2.3	Non-Modeled Non-Structural BMPs

Load reductions derived from non-modeled non-structural BMPs were assumed to be 5 percent of baseline loads for all pollutants following discussions with the Regional Board.  These non-structural BMPs will include the following program enhancements (i.e., beyond the Permit minimum), with an emphasis on those BMPs that most effectively target urban stormwater bacteria sources: enhanced street sweeping, enhanced catch basin and stormdrain cleaning, enhanced commercial and food outlet inspection, enhanced pet waste controls, enhanced education and outreach, enhanced homeless waste control efforts, and enhanced IDDE efforts (including microbial source tracking to identify inputs of human fecal contamination into the MS4).  Additional details regarding the enhancements are presented in Section 3.4.1.

[bookmark: S_RAA_Process_Struct][bookmark: _Toc388625911]4.3.3	Structural BMP Modeling Assumptions

In order to take credit in the load reductions that will result from structural BMP implementation, the load reductions had to be determined.  Load reductions were quantified by the model for the proposed structural BMPs, based on specified design criteria.  Assumptions for the following structural BMP implementation are discussed in greater detail below:

· LID Ordinances
· LID Green Streets (Distributed BMPs)
· Regional BMPs

4.3.3.1	Low Impact Development Ordinances

Implementation of LID as a result of redevelopment was modeled uniformly throughout the LAR UR2 WMA.  MS4 Permit Part VI.C.4.c.i.(1) requires Permittees to develop and implement a LID ordinance applicable to redevelopment meeting minimum criteria thresholds of disturbance.  Average annual redevelopment rates released by the City of Los Angeles (City of Los Angeles Bureau of Sanitation, 2009) were used to establish what area within each land use is expected to be retrofitted consistent with the Permit’s post-construction onsite retention requirements.  Average annual redevelopment rates were extrapolated to final compliance dates, or 2028 for metals and 2037 for bacteria.  In an April 16, 2014, memorandum to the MS4 Permittees, the LARWQCB Executive Officer asserted that the Permit required final LID ordinances to be in place by the time of WMP submittal.   The area redeveloped each year was sampled without replacement; i.e., areas that had undergone redevelopment in previous years were not available to undergo redevelopment again in subsequent years.  Average annual redevelopment rates for relevant land uses and cumulative redevelopment for pollutant-specific TMDL compliance dates are presented in Table 4-9.

	[bookmark: _Ref388530760][bookmark: _Toc388626064]Table 4-9  Redevelopment Rates by Land Use

	Land Use
	Average Annual Percent Area that is Redeveloped
	Percent of Total Area that is Redeveloped by Milestone Year

	
	
	Metals Compliance Date (2028)
	Bacteria Compliance Date (2037)

	Commercial
	0.15
	2.1
	3.4

	Education
	0.16
	2.2
	3.6

	Industrial
	0.34
	4.7
	7.5

	Residential
	0.18
	2.5
	4.1

	Transportation
	2.7
	31.8
	46.7



Areas treated by LID as a result of the ordinances were modeled using bioretention systems sized for the 85th percentile storm depth for the region of 0.97-inch (LACDPW, 2004) with a saturated hydraulic conductivity (Ksat) of 0.15 inch per hour.

[bookmark: S_RAA_Process_Struct_GS]4.3.3.2	LID Green Streets

LID Green Streets were applied to treat 25 percent of commercial and residential land uses in areas that were not tributary to a proposed regional BMPs on the Los Angeles River side of LAR UR2 WMA.  LID Green Streets are different than the Green Streets associated with the Green Streets Policy, as the Policy covers larger arterial projects.  LID Green Streets were not necessary to meet TLRs on the Rio Hondo side of LAR UR2 WMA, therefore are only proposed on the side of LAR UR2 WMA that drains directly to the Los Angeles River.  Table 4-10 identifies the area within each LAR UR2 WMA City that will be tributary to a LID Green Street based on the before mentioned assumptions.  LID Green Street treatment was modeled using bioretention systems sized for the 0.4-inch storm (sizing was identified through iterative analysis) with a saturated hydraulic conductivity (Ksat) of 0.15 inch per hour.


	[bookmark: _Ref388537853][bookmark: _Toc388626065]Table 4-10  LID Green Street Required Tributary Area by LAR UR2 WMA City

	LAR UR2 WMA City
	SF Residential (acres)
	MF Residential (acres)
	Commercial (acres)
	Total Area1 (acres)
	Regional Project Area Reduction2 (acres)
	Required Area Tributary to LID Green Streets (acres)

	Bell
	272
	513
	271
	1,056
	181
	219

	Bell Gardens
	91
	402
	146
	639
	0
	160

	Commerce
	212
	83
	288
	583
	191
	98

	Cudahy
	51
	434
	59
	544
	85
	115

	Huntington Park
	562
	481
	352
	1,394
	557
	209

	Maywood
	430
	121
	109
	660
	209
	113

	Vernon
	1
	0
	16
	17
	1
	4

	Totals:
	1,619
	2,033
	1,241
	4,893
	1,224
	918

	SF = Single Family, MF = Mixed Family, LAR = Los Angeles River, LID = Low Impact Development
1  Total area includes SF Residential, MF Residential, and Commercial areas.
2  Area reductions are determined based on the total SF Residential, MF Residential, and Commercial land uses in proposed regional BMP tributary area.



4.3.3.3	Regional BMPs

Regional BMP opportunities were identified using the approach discussed in Section 3.2.3.  Six regional infiltration BMPs (two infiltration trenches and four subsurface infiltration systems) were carried forward to the final RAA modeling iteration.  The locations of these regional BMPs and their drainage areas are shown in Figure 4-5.  The six regional projects include:

· Randolph Street Green Rail Trail;
· LADWP Transmission Easement;
· John Anson Ford Park;
· Rosewood Park;
· Lugo Park; and
· Salt Lake Park.

The Randolph Street Green Rail and LADWP Transmission Easement regional BMPs were sized using the maximum dimensions presently considered feasible.  All other regional BMPs were iteratively sized to meet the TLRs.  Regional BMP conceptual design attributes that were used for RAA modeling using SBPAT are summarized below.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388538645][bookmark: _Toc388979562]Figure 4-5  Proposed Regional Project Sites and Tributaries

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




Randolph Street Green Rail Trail

An infiltration trench project opportunity was identified adjacent to the Randolph Street Green Rail Trail.  Figure 4-6 illustrates the proposed project site and corresponding tributary drainage area.  This BMP was modeled as an infiltration basin using the following design parameters and assumptions:

	[bookmark: _Toc388626066]Table 4-11  John Anson Ford Park Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	8.2 acre feet/354,000 cubic feet

	Infiltration Rate
	0.17 inches/hour

	Design Strom Treated
	0.19 inches

	Regional BMP Length
	10,400 feet

	Regional BMP Width
	10 feet

	Regional BMP Depth
	10 feet

	Area Assumed for Pretreatment and Side Slopes
	15%

	Assumed Void Ratio
	0.4



LADWP Transmission Easement

An infiltration trench project opportunity was identified at a LADWP.  Figure 4-7 illustrates the proposed project site and corresponding tributary drainage area.  The water quality design volume of the planned infiltration trench was modeled as an infiltration basin in SBPAT using the following design parameters and assumptions:

	[bookmark: _Toc388626067]Table 4-12  LADWP Transmission Easement Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	15 acre feet/656,000 cubic feet

	Infiltration Rate
	0.17 inches/hour

	Design Strom Treated
	0.43 inches

	Regional BMP Length
	4,760 feet

	Regional BMP Width
	10 feet

	Regional BMP Depth
	20 feet

	Area Assumed for Pretreatment and Side Slopes
	15%

	Assumed Void Ratio
	0.9


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388539430][bookmark: _Toc388979563]Figure 4-6  Randolph Street Green Rail Trail
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[bookmark: _Ref388539440][bookmark: _Toc388979564]Figure 4-7  LADWP Transmission Easement

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




John Anson Ford Park

A subsurface infiltration project opportunity was identified at the ball fields of John Anson Ford Park.  An illustration of the proposed regional BMP footprint is presented in Figure 4-8.  The water quality design volume of this subsurface infiltration facility was modeled as an infiltration basin in SBPAT using the following design parameters and assumptions:

	[bookmark: _Toc388626068]Table 4-13  John Anson Ford Park Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	72 acre feet/3,124,000 cubic feet

	Infiltration Rate
	0.36 inches/hour

	Design Strom Treated
	0.6 inches

	Footprint Area
	544,500 square feet

	Assumed Void Ratio
	0.9



Rosewood Park

A subsurface infiltration project opportunity was identified at the baseball field in Rosewood Park.  An illustration of the proposed regional BMP footprint is presented in Figure 4-9.  The water quality design volume of this subsurface infiltration facility was modeled as an infiltration basin in SBPAT using the following design parameters and assumptions:

	[bookmark: _Toc388626069]Table 4-14  Rosewood Park Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	29 acre feet/1,250,000 cubic feet

	Infiltration Rate
	0.23 inches/hour

	Design Strom Treated
	0.77 inches

	Footprint Area
	217,800 square feet

	Assumed Void Ratio
	0.9



Lugo Park

A subsurface infiltration project opportunity was identified at the softball field and open space of Lugo Park.  An illustration of the proposed regional BMP footprint is presented in Figure 4-10.  The water quality design volume of this subsurface infiltration facility was modeled as an infiltration basin in SBPAT using the following design parameters and assumptions:

	[bookmark: _Toc388626070]Table 4-15  Lugo Park Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	13.2 acre feet/575,000 cubic feet

	Infiltration Rate
	0.17 inches/hour

	Design Strom Treated
	0.71 inches

	Footprint Area
	100,000 square feet

	Assumed Void Ratio
	0.9


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388539821][bookmark: _Toc388979565]Figure 4-8  John Anson Ford Park
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[bookmark: _Ref388539829][bookmark: _Toc388979566]Figure 4-9  Rosewood Park
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[bookmark: _Ref388539836][bookmark: _Toc388979567]Figure 4-10  Lugo Park
	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




Salt Lake Park

A subsurface infiltration facility project opportunity was identified at the ball fields of Salt Lake Park.  An illustration of the regional BMP footprint is presented in Figure 4-11.  The water quality design volume of this subsurface infiltration facility was modeled as an infiltration basin in SBPAT using the following design parameters and assumptions:

	[bookmark: _Toc388626071]Table 4-16  Salt Lake Park Design Parameters

	Design Parameter
	Value

	Water Quality Design Volume
	26 acre feet/1,125,000 cubic feet

	Infiltration Rate
	0.17 inches/hour

	Design Strom Treated
	0.75 inches

	Footprint Area
	196,000 square feet

	Assumed Void Ratio
	0.9



	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan
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[bookmark: _Ref388540147][bookmark: _Toc388979568]Figure 4-11  Salt Lake Park

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




[bookmark: S_RAA_Output][bookmark: _Toc388625912]4.4	Modeling Output

An iterative process was employed to identify suites of structural and non-structural BMPs capable of achieving the TLRs.  Bacteria was found to be the driving (or limiting) pollutant for the Los Angeles River drainage area, and zinc was the driving pollutant for the Rio Hondo drainage area.  The following tables present individual and summed BMP load reductions for fecal coliform, copper, and zinc for the Los Angeles River and Rio Hondo drainage areas.  Bacteria load reduction results (Table 4-17 and 
Table 4-18) are shown for the final wet-weather bacteria TMDL compliance date of 2037, modeled using rainfall data from the 90th percentile year based on wet days (2011).  Metals load reduction results (Table 4-19 and Table 4-20) are shown for the final wet-weather metals TMDL compliance date of 2028, modeled using rainfall data from the 90th percentile year based on rainfall (1995).  Average (mean) load reduction results are shown, as well as the interquartile ranges (25th to 75th percentiles), to reflect model output variability, which is primarily driven by land use EMC variability.  Total BMP load reductions that exceed the TLRs indicate that reasonable assurance (of meeting the MS4 Permit limits) has been demonstrated for that pollutant for that drainage area.

	[bookmark: _Ref388613716][bookmark: _Toc388626072]Table 4-17  Fecal Coliform Load Reductions for Los Angeles River Drainage Area

	Control Measure
	Average
	Low
(25th Percentile)
	High
(75th Percentile)

	Non-Structural BMPs

	Non-MS4 NPDES Parcels
	77
	77
	77

	LID Ordinance
	31
	23
	35

	Other Non-Modeled
	50
	50
	50

	Regional BMPs

	Randolph Green Rail Trail
	6
	4
	7

	LADWP Transmission Easement
	3
	2
	4

	Rosewood Park
	31
	18
	35

	Lugo Park
	13
	8
	15

	Salt Lake Park
	24
	16
	27

	Distributed BMPs

	LID Green Streets
	72
	45
	82

	Target Load Reduction
	289
	289
	289

	Total BMP Load Reduction
	307
	243
	332




	[bookmark: _Ref388613751][bookmark: _Toc388626073]Table 4-18  Fecal Coliform Load Reductions for Rio Hondo Drainage Area

	Control Measure
	Average
	Low
(25th %ile)
	High
(75th %ile)

	Non-Structural BMPs

	Non-MS4 NPDES Parcels
	10
	10
	10

	LID Ordinance
	6
	4
	6

	Other Non-Modeled
	9
	9
	9

	Regional BMPs

	John Anson Ford Park
	47
	31
	53

	Distributed BMPs

	LID Green Streets
	NA
	NA
	NA

	Target Load Reduction
	56
	56
	56

	Total BMP Load Reduction
	71
	55
	78



	[bookmark: _Ref388614943][bookmark: _Toc388626074]Table 4-19  Copper and Zinc Load Reductions for Los Angeles River Drainage Area

	Control Measure
	Total Copper
	Total Zinc

	
	Average
	Low 25th %ile
	High 75th %ile
	Average
	Low 25th %ile
	High 75th %ile

	Non-Structural BMPs

	Non-MS4 NPDES Parcels
	274
	274
	274
	2,580
	2,580
	2,580

	LID Ordinance
	29
	26
	32
	320
	277
	343

	Other Non-Modeled
	34
	34
	34
	339
	339
	339

	Brake Pad (SB 346)
	143
	146
	139
	-
	-
	-

	Regional BMPs

	Randolph Green Rail Trail
	3
	3
	3
	36
	31
	40

	LADWP Transmission Easement
	5
	5
	6
	51
	52
	66

	Rosewood Park
	14
	12
	15
	172
	151
	189

	Lugo Park
	3
	3
	3
	27
	24
	29

	Salt Lake Park
	7
	6
	7
	47
	43
	50

	Distributed BMPs

	LID Green Streets
	18
	16
	19
	140
	124
	143

	Target Load Reduction (with SSO considered)
	208 (0)
	208 (0)
	208 (0)
	2,442
	2,442
	2,442

	Total BMP Load Reduction
	529
	526
	533
	3,712
	3,622
	3,778




	[bookmark: _Ref388614950][bookmark: _Toc388626075]Table 4-20  Copper and Zinc Load Reductions for Rio Hondo Drainage Area

	Control Measure
	Total Copper
	Total Zinc

	
	Average
	Low 25th %ile
	High 75th %ile
	Average
	Low 25th %ile
	High 75th %ile

	Non-Structural BMPs

	Non-MS4 NPDES Parcels
	0.2
	0.2
	0.2
	4
	4
	4

	LID Ordinance
	5
	4
	6
	70
	60
	77

	Other Non-Modeled
	7
	7
	7
	80
	80
	80

	Brake Pad (SB 346)
	44
	48
	41
	-
	-
	-

	Regional BMPs

	John Anson Ford Park
	46
	39
	52
	659
	566
	731

	Distributed BMPs

	LID Green Streets
	NA
	NA
	NA
	NA
	NA
	NA

	Target Load Reduction (with SSO considered)
	59 (0)
	59 (0)
	59 (0)
	781
	781
	781

	Total BMP Load Reduction
	103
	99
	106
	813
	709
	893




[bookmark: _Toc388625913]5.	Compliance Schedule and Cost

Interim and final compliance dates in the LAR Metals and Bacteria TMDLs are the primary drivers for the LAR UR2 WMA RAA and WMP Plan implementation schedule.  The dates identified in this WMP Plan are subject to the procurement of grants or other financing support commensurate with the existing and future fiduciary responsibilities of the Permittees.  They may furthermore be adjusted based on evolving information developed through the iterative adaptive management process identified in the 2012 MS4 Permit or similar Parts within future MS4 Permits.

[bookmark: _Toc388625914]5.1	WMP Implementation Schedule

Part VI.C.5.c of the MS4 Permit discusses the compliance schedule requirements associated with the WMP.  Based on the TMDL milestones (i.e., interim and final WQBELs and RWLs) identified in Table 1-6.  The Los Angeles River Metals TMDL requires 50 percent of final load reductions to be achieved by a 2024 interim compliance date, while the Los Angeles River Bacteria TMDL allows agencies to set a percent of final load reductions that must be achieved by a 2030 interim milestone.

To allow comparison with the metals interim compliance target, and to allow the development of a bacteria interim compliance target, average load reductions were estimated to reflect the structural and non-structural BMP implementation schedule.  Table 5-1 identifies the proposed control measure implementation schedule based on what LAR UR2 WMA deems feasible and the phasing needed to achieve compliance with interim and final compliance targets for both bacteria and metals.  The resulting average load reductions, phased by milestone date, are presented in the following figures.  Figure 5-1 through Figure 5-3 address fecal coliform, copper, and zinc, respectively, for the Los Angeles River drainage area.  Figure 5-4 through Figure 5-6 address fecal coliform, copper, and zinc, respectively, for the Rio Hondo drainage area.  The WMP, including the schedule aspect, will be updated through the adaptive management process, therefore the schedule identified is always tentative.

	[bookmark: _Ref388620690][bookmark: _Toc388979680]Table 5-1  Tentative Control Measure Implementation Schedule

	Control Measure
	Tentative Date to be Implemented

	Non-Structural BMPs

	Non-MS4 NPDES Parcels
	December 2017

	LID Ordinance
	March 20371

	Other Non-Modeled
	January 2028

	Brake Pad (SB 346)
	January 2028

	Regional BMPs

	Randolph Green Rail Trail
	January 2028

	LADWP Transmission Easement
	January 2028

	John Anson Ford Park
	January 2024

	Rosewood Park
	January 2030

	Lugo Park
	March 2037

	Salt Lake Park
	March 2037

	Distributed BMPs

	LID Green Streets (Los Angeles River side only)
	March 20372

	1  Interim milestone dates assume a percentage of final load reduction
2  Assume 50 percent implementation by March 2030
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[bookmark: _Ref388620706][bookmark: _Toc388979581]Figure 5-1  Fecal Coliform Load Reduction Milestones for the LAR UR2 WMA by BMP Category
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[bookmark: _Toc388979582]Figure 5-2  Copper Load Reduction Milestones for the LAR UR2 WMA by BMP Category

[image: ]
[bookmark: _Ref388620722][bookmark: _Toc388979583]Figure 5-3  Zinc Load Reduction Milestones for the LAR UR2 WMA by BMP Category
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[bookmark: _Ref388620732][bookmark: _Toc388979584]Figure 5-4  Fecal Coliform Load Reduction Milestones for the LAR UR2 Rio Hondo WMA by BMP Type
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[bookmark: _Toc388979585]Figure 5-5  Copper Load Reduction Milestones for the LAR UR2 Rio Hondo WMA by BMP Category
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[bookmark: _Ref388620739][bookmark: _Toc388979586]Figure 5-6  Zinc Load Reduction Milestones for the LAR UR2 Rio Hondo WMA by BMP Category



[bookmark: _Toc388625915]5.2	WMP Implementation Cost

In order to determine potential funding strategies, costs associated with the implementation of the control measures identified in this WMP must be considered.  This section identifies the cost associated with the structural BMPs (regional and distributed) and non-structural BMPs.  A Memorandum of Understanding (MOU) between LAR UR2 WMA jurisdictions determined that LACFCD would pay ten percent of the cost of the WMP and each City would pay an equal one seventh share of forty-five percent of the WMP cost.  In addition, each City will also pay its pro-rata share of forty-five percent of the WMP cost at the cost sharing allocation percentage provided in Table 5-2.

	[bookmark: _Ref388622577][bookmark: _Toc388979681]Table 5-2  Cost Sharing Allocation of Forty-Five Percent of WMP Cost

	LAR UR2 WMA Jurisdiction
	Land Area (mi2)
	Cost Allocation Percentage

	Bell
	2.64
	11.90

	Bell Gardens
	2.49
	11.22

	Commerce
	6.57
	29.61

	Cudahy
	1.12
	5.05

	Huntington Park
	3.03
	13.65

	Maywood
	1.18
	5.32

	Vernon
	5.16
	23.25



The cost of the regional BMPs will be shared based on the MOU, while the distributed BMPs (LID Green Streets) will be paid for by the jurisdiction for which they are implemented.

Planning-level cost estimates are presented for each of the six preliminary regional BMP projects and the distributed BMPs (LID Green Streets) for LAR UR2 WMA.  During the preliminary concept phase it may be difficult to produce a precise cost estimate because the specific details pertaining to the projects have not been determined therefore the costs are presented as a range.  The cost estimate employs best engineering judgment and was determined based on a per acre-feet unit rate, or for the LID Green Streets, a cost per acre of tributary area.  The cost estimates consider the costs associated with planning, design, permits, an environmental assessment, construction, operation and maintenance, construction administration and inspections, post-construction effectiveness monitoring, contingency, and mobilization.  Land acquisition costs may be of importance depending on the site, and are not considered in the cost estimates presented, as none of the preliminary project concepts require land acquisition.  The following generally accepted costs were used for cost estimates presented:

· Planning - minimum between 5 percent of construction cost or $100,000
· Engineering design - 10 percent of construction cost
· Permits and specifications - 25 percent of engineering design cost
· Construction administration and inspections - 10 percent of construction (including mobilization)
· Contingency - 10 percent of construction (including mobilization)
· Mobilization - 10 percent of construction

The costs estimates associated with the six regional BMP projects will be adjusted as more information becomes available and as additional project concept details are developed.  Based on the current estimates, the cost of implementing all six projects ranges from approximately $82 to $209 million.  Based on the MOU, Table 5-3 summarizes the cost each LAR UR2 WMA jurisdiction will contribute under current assumptions and Table 5-4 summarizes the cost and major characteristics of each of the proposed regional BMPs.

	[bookmark: _Ref388622323][bookmark: _Toc388979682]Table 5-3  Cost Allocation for Proposed Regional BMP Projects

	LAR UR2 WMA Jurisdiction
	Low Cost
	High Cost

	Bell
	$9,700,000
	$24,600,000

	Bell Gardens
	$9,500,000
	$24,000,000

	Commerce
	$16,000,000
	$41,200,000

	Cudahy
	$7,200,000
	$18,200,000

	Huntington Park
	$10,300,000
	$26,300,000

	Maywood
	$7,300,000
	$18,500,000

	Vernon
	$13,800,000
	$35,300,000

	LACFCD
	$8,200,000
	$20,900,000

	Total:
	$82,000,000
	$209,000,000



	[bookmark: _Ref388624790][bookmark: _Toc388979683]Table 5-4  LAR UR2 WMA Regional BMP Cost Estimate

	Name
	Low Cost
	High Cost

	Randolph Street Green Rail Trail
	$4,300,000
	$10,800,000

	LADWP Transmission Easement
	$7,600,000
	$19,600,000

	John Anson Ford Park
	$36,800,000
	$91,300,000

	Rosewood Park
	$14,000,000
	$36,800,000

	Lugo Park
	$6,700,000
	$17,200,000

	Salt Lake Park
	$12,600,000
	$33,200,000

	Total:
	$82,000,000
	$209,000,000

	Note: Estimates are based on 2014 dollars.



Based on the LID Street assumptions outlined in Section 4.3.3.2, the area of commercial and residential land uses that must be tributary to a LID Street were determined for each LAR UR2 WMA jurisdiction draining to the Los Angeles River.  A cost was determined for each jurisdiction, taking into account the area tributary to a proposed regional BMP.  Table 5-5 summarizes the costs anticipated due to LID Streets.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




	[bookmark: _Ref388625838][bookmark: _Toc388979684]Table 5-5  LID Streets Cost Estimate

	LAR UR2 WMA Jurisdiction
	SF Residential (acres)
	MF Residential (acres)
	Commercial (acres)
	Total Area1 (acres)
	Area Reduction2 (acres)
	25% of Remaining Area (acres)
	Total Cost

	Bell
	272
	513
	271
	1,056
	181
	219
	$17,520,000

	Bell Gardens (LAR Side)
	91
	402
	146
	639
	0
	160
	$12,800,000

	Commerce (LAR Side)
	212
	83
	288
	583
	191
	98
	$7,840,000

	Cudahy
	51
	434
	59
	544
	85
	115
	$9,200,000

	Huntington Park
	562
	481
	352
	1,394
	557
	209
	$16,720,000

	Maywood
	430
	121
	109
	660
	209
	113
	$9,040,000

	Vernon
	1
	0
	16
	17
	1
	4
	$320,000

	Totals:
	1,619
	2,033
	1,241
	4,893
	1,224
	918
	$73,440,000

	SF = Single Family, MF = Mixed Family, LAR = Los Angeles River, LID = Low Impact Development
1  Total area includes SF Residential, MF Residential, and Commercial areas.
2  Area reductions based on the total of SF Residential, MF Residential, and Commercial land uses areas within proposed regional BMP tributary areas.




	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan




5.3	WMP Funding

In order to implement the control measures associated with the WMP, funding from various sources will need to be obtained and managed in such a way that will ensure all programs are implemented on time.  According to an article titled "Financial Strategies for Stormwater Management" (Treadway, 2000), stormwater programs are generally funded with both primary and secondary funding methods.

Primary methods generally have adequate capacity and flexibility to fund the bulk of the stormwater program and can be lumped into two categories:

· General fund revenues - property tax, franchise fees, local income tax, and/or general sales tax
· Stormwater user fees - also known as stormwater utility fees

Secondary funding methods are used to enhance equity or simplicity.  These funds are generally generated by various fees (e.g. impact fees or plan review fees), debt financing, grants or government cost share programs, special assessments, improvement districts, connection charges, in liu of fees, etc.).  Each of these secondary methods has conditions and limitations that restrict their use to specially targeted parts of the stormwater program (Treadway, 2000).

Table 5-6 outlines the current stormwater program funding for LAR UR2 WMA.  LAR UR2 WMA will evaluate the various funding options in order to determine what works best.  The funding mechanisms may vary by jurisdiction and by project.  Table 5-7 identifies potential funding strategies based on implementation actions which will be further evaluated.  In addition, a summary of the identified grant and loan opportunities that will be further evaluated can be found in Appendix I.

	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan (WMP) Plan




	[bookmark: _Ref388969293][bookmark: _Toc388979685]Table 5-6  Recent Stormwater Program Costs and Budgets

	Stormwater Program
	Bell
	Bell Gardens
	Commerce
	Cudahy
	Huntington Park
	Maywood
	Vernon
	Total

	2011-2012 Program Costs1

	Public Information and Participation Program
	$1,836
	$0
	$20,000
	$2,500
	$7,950
	$2,950
	$9,376
	$44,612

	Industrial/Commercial Facilities Program
	$2,204
	$53,300
	$205,000
	$3,000
	$75,000
	$3,600
	$13,520
	$355,624

	Planning and Land Development Program
	$2,160
	$5,250
	$50,000
	$4,000
	N/A
	$0
	$4,925
	$66,335

	Development and Construction Program
	$692
	$7,875
	$12,000
	$5,000
	N/A
	$0
	$8,259
	$33,826

	Public Agency Activities Program
	$453,576
	$1,911,906
	$1,495,500
	$6,300
	$725,000
	$49,506
	$615,417
	$5,257,205

	IC/ID Elimination Program
	$1,620
	$10,500
	$5,100
	$4,000
	N/A
	$0
	$7,745
	$28,965

	Total
	$462,088
	$1,988,831
	$1,787,600
	$24,800
	$807,950
	$56,056
	$659,242
	$5,786,567

	2012-2013 Program Budget1

	Public Information and Participation Program
	$1,700
	$2,250
	$100,000
	$3,000
	$7,950
	$15,500
	$30,000
	$160,400

	Industrial/Commercial Facilities Program
	$3,500
	$50,000
	$205,000
	$5,000
	$75,000
	$10,000
	$40,000
	$388,500

	Planning and Land Development Program
	$3,000
	$5,250
	$75,000
	$4,000
	N/A
	$2,000
	$23,000
	$112,250

	Development and Construction Program
	$1,500
	$7,875
	$25,000
	$5,000
	N/A
	$3,000
	$16,000
	$58,375

	Public Agency Activities Program
	$452,000
	$2,196,000
	$1,935,000
	$40,000
	$700,000
	$67,550
	$1,077,000
	$6,467,550

	IC/ID Elimination Program
	$1,800
	$10,500
	$5,100
	$4,000
	N/A
	$0
	$70,000
	$91,400

	Total
	$463,500
	$2,271,875
	$2,345,100
	$61,000
	$782,950
	$98,050
	$1,256,000
	$7,278,475

	1  Based on 2012 Annual Reports, except the 2011 Annual Reports were used for the Cities of Cudahy and Huntington Park.





	[bookmark: _Ref388969335][bookmark: _Toc388979686]Table 5-7  Funding Opportunities by WMP Implementation Effort

	Funding Opportunity
	Stormwater Program
	Regional BMP Projects
	Distributed BMP Projects

	
	Public Information and Participation Program
	Industrial/Commercial Facilities Program
	Planning and Land Development Program
	Development Construction Program
	Public Agency Activities Program
	IC/ID Elimination Program
	Randolph Street Green Rail Trail
	LADPW Easement
	John Anson Ford Park/Golf Course
	Rosewood Park
	Lugo Park
	Salt Lake Park
	LID Green Streets

	General Funds
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	

	Additional taxes
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Stormwater Utility Fee
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	General Fees
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	X

	Grant Opportunities

	Proposition 84 Stormwater Program
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X

	Community Action for a Renewed Environment (CARE)
	X
	X
	X
	X
	X
	X
	P
	
	P
	P
	P
	P
	

	Pollution Prevention (P2)
	X
	X
	X
	X
	X
	X
	P
	
	P
	P
	P
	P
	

	Urban Waters Small Grant
	X
	X
	X
	X
	X
	X
	P
	
	P
	P
	P
	P
	

	Environmental Education Grant and SubGrant
	X
	X
	X
	X
	X
	X
	P
	
	P
	P
	P
	P
	

	Cooperative Watershed Management Plan
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	State of California Coastal Conservancy Program
	P
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	

	Wildlife Conservation Board (WCB)
	
	
	
	
	
	
	
	
	
	
	
	
	

	Habitat Conservation Fund (HCF)
	
	
	
	
	
	
	
	
	
	
	
	
	

	Land and Water Conservation Fund (LWCF)
	
	
	
	
	
	
	
	
	
	
	
	
	

	Recreational Trails Program (RTP)
	
	
	
	
	
	
	X
	
	
	
	
	
	

	TIGER Discretionary Grant
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Environmental Solutions for Communities
	P
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	

	Clean Water Act (CWA) §319(h) Non-Point Source 
	
	
	
	
	
	
	
	
	
	
	
	
	P

	Potential 2014 Water Bond
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	

	Loan Opportunities

	Clean Water State Revolving Fund (CWSRF)
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	

	Financial Incentives for Recycled Water Projects to Provide Drought Relief
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	

	Infrastructure State Revolving Fund (ISRF)
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X

	X = Eligible for opportunity (with conditions); P = Potentially eligible for opportunity


	Los Angeles River Upper Reach 2 Watershed Management Area

	Draft Watershed Management Program (WMP) Plan (WMP) Plan




[bookmark: _Toc388625916]6.	Legal Authority

Permit Part VI.C.5.b.iv.(6) directs that the Permittee shall provide documentation that they have the necessary legal authority to implement the Watershed Control Measures identified in the plan, or that other legal authority exists to compel implementation of the Watershed Control Measures.  This authority appears to be more narrow than the broad legal authority addressed within Permit Part VI.A.2, which has been an annual report requirement since early in the implementation of the 2001 MS4 Permit.  The majority of the Watershed Control Measures identified in the LAR UR2 WMA WMP Plan are associated with regional structural BMPs and LID streets that have been preliminarily sited on municipal public lands including parks, street right of ways.  The primary exception to this practice of using municipal public lands is the Los Angeles Department of Water and Power (LADWP) Transmission Line Easement through the City of Vernon.  However, as visible in aerial photographs, this easement has allowed many encroachments compatible with its primary purpose and the concept proposal includes alternatives to maintain the primary purpose of the encroachment.  With a project implementation date over a decade in the future, we believe the design and permitting hurdle can be surpassed or the RAA and WMP modified through the adaptive management process.  Permittees, or other entities, regulated under state or federal law (e.g. Railroads and other NPDES Permittees) and found to have problematic discharges, may be identified through the adaptive management process or during implementation of the CIMP and WMP plans.  If these entities are found to require authorities beyond those of the Permittees, or are otherwise recalcitrant to instituting comparable Watershed Control Measures, they may be referred to other legal authorities enabled to compel implementation.
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