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EXECUTIVE SUMMARY

The City of San Diego (City) manages a large Municipal Separate Storm Sewer System (MS4) that
discharges stormwatemnd urban runoff to creek, bay, and ocean receiving waters throughout the City
limits. The San Diego Regional Water Quality Control Board (RWQCB) regulates the discharge of urban
runoff through the Cityods MS4 un dienrSysterh E&NPINS)t | on al
permit program. In response to NPDES permit obligations and as a result of other program drivers, the
City of San Diego Transpotian and Storm Water Department; Storm Water Division (Divisioeg

engaged in a muliaceted urban rwif management program that includes studies to determine the most
costeffective and efficient methods to implement water quality improvements.

The Divisiordbs ur ban runof f manag éntagraiedtienedBbRim@lementaiion s i st s
approach The tiered approachllows for monitoring and assessment of each BMP tier to provide
information on BMP effectiveness, potential BMP enhancements which may improve pollutant removal
efficiency, costeffectiveness a identification of successful BMPs fopotential future widescale
implementation.

The Storm Drain Insert Pilot Study (SDIP&jaluated the performance and operation and maintenance
requirements of storm drain insert BMBs eight different locationthroughout the City To identify
potental project partners for the SDIPS, the Divisimitiated a competitive selection processere

BMP productVendors agreed to provide andintain the BMPs to be testatino cost to the Division. A
panel consisting of Dision staff andoroject teammemiersevaluated the proposals received, and ranked
the products based on a ey of criteria A total of five different products from four Vendors were
selected for evaluation in the SDIPS.

Siting and installation of the pilot storm drain insert BMPs wasductedrom December 2010 to April
2011. A monitoring strategy and Operation, Maintenance and Monitoring Plan-SDL-URS3601,
OMMP) were developedor the SDIPSIn June 2011, and finalized in August 201The monitoring
program was developed tuantitatively and qualitatively assess the performance of the storm drain
insert technologies during both dry and wet weather

Monitoring was conducted from September 2011 through December 1, Z§lweathermonitaing

included five dry weather inspeions (two premaintenance inspections, two pssirm inspections, and

one additional dry weather inspection at the end of the monitoring peaitdlYwo maintenane
observations The Vendorgperformed maintenance according to their routine procedwams the project
teamconducedempirical observations to document the maintenance procedures and level of maintenance
effort.

Wet weather monitoringncluded storm eventperformance monitoringor a single storm event. In
addition, reconnaissandevel field visits were conducted at the sites during a storm event that occurred
early in the monitoring period (Octobe2011). Field conditions observed during the storm event
reconnaissance were used to infdira monitoring approachnd refine the storm evedata collection
procedures and field formsData collection efforts also includex desktop analysisétimationof the
drainage area for each site.

URS ES1
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Data collected from the monitoring program was used to evaBMEperformance during storm events,
assss the level of effort required to maintain the BM&salyzepollutant load of gross solidsretained
by the BMPsanddetermineBMP maintenance frequency requirements

The Storm Event Performance Monitoring results show that many of the insert BMPateddbr this

study demonstrated appreciable levels of flow bypass during the monitored storm event. Five out of the
eight products evaluated bypassed below Weter Quality Flowrate dalculated based on estimated
drainage areas) at some point during thenitored period. Six out of the eight BMPs exhibited
significant bypass (i.e., flow bypass greater than 50 percent of the total flow entering the curb inlet) for
more than 40 peent of the monitoring period.

Re-suspension of accumulated gross solids wbserved during the storm event at all sites, although
appeared to be minimal awo sites Poststorm inspections conducted after the monitored storm event
confirmed evidence of gross solids bypass andfsuspension and deposition of gross solidhée catch
basins at all sites. Clogging of insert filter material/fabric/screens was difficult to observe during the
storm, however observations from pstrm inspections showed that clogging of filter
material/fabric/screens was prevalent, and waia contributing factor for bypass.

Observation and documentation oéldor maintenance procedures for the different insert BMP products
was performed to determine the level of effort required to maintain the BWistotal time required to
perform mantenance ranged from 18 30 minutegper site.

Gross solids weight, volume, and percent composition by volume of gross solids retained by the insert
BMPswere collected as part of the maintenanbesprations Measurements ambservations of gross

solds werereflective only ofthe amount ofjyross solids retained by the ans BMPs at the timef data
collection and werenot reflective of the total pollutant loading of gross solids to the storm drain system.
Gross solids data from the eight pilotesitappeared to bedhily variable, most likelydue to the
differences in pollutant loadingf the site drainage areas.

To ascertain@me measure of theotentialloading of gross solids to the storm drain systém® volume
of runoff that bypassethe BMPswas estimated for the eight sitdor all sites, the bypass volume
represents the estimated volume of runoff that bypassed the inserts/baslketsercentage of the total
volume ofrunoff entering the curb inletSevenout of eight total sites exhiled estimated insert bypass
volumes near or greater than 50 percent.

The final key component of the SDIPS was an evaluation of the maintenance frequency required to
maintain the BMPs at optimal levels. A&tdrminationof the requirednaintenance frequey was based

on both guantitative assessment of the amount of gross solids present, and qualitative assessments of
other conditions that mayave the potential tompactBMP hydraulic function Based on the evaluation
conducted by the project team, theduency of maintenance required was determined to be more than
one time during the project period (i.e., quarterly) for all eight BMPs.

Although the SDIPS was limited in duration, stedy results providealuable information regarding the
specificperformance and operation and maintenance requirements of the selectediBdéPshe given
study conditions This information can be used assistthe Divisionwhen considering potential future
implementation of various BMPs as part of theiegratedtiered BMP implementatiorapproach.

URS ES2
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SECTION1 INTRODUCTION

The City of San Diego Transportation and Storm Water Department; Storm Water Division (Division
managesa Municipal Separate Storm Sewer System (MS4) that includes stsustuch as storm drain

pipes, inlets, channels, curbs, gutters, and other ancillary structures. While the main purpose of the MS4 is
to protect both citizens and property from flooding, many studies have determined that pollutants found
in urban runoff maybe transported to receiving waters through the MS4. These pollutants can include
gross solids (trash and debris), bacteria, oil and grease, sedimei$, matrients and pesticides.

In 1990, the State of California began regulating storm water rundiéruhe Federal Clean Water Act.

The State Water Resources Control Board (SWRCB) and San Diego Regional Water Quality Control
Board (RWQCB) have implemented regulations, programs, and permit requirements that direct
municipalities to address urban runpffllution within their jurisdictions to comply with the Clean Water

Act, such as Total Maximum Daily Loads (TMDLs), Water Quality Control Plans (i.e., Basin Plans), and
MS4 permits.

In an effort to comply with the Clean Water Act, tBévision is implemeting a multifaceted Best
Management Practices (BMPs) strategy. In order toeffesttively implement this stratedgity-wide,
the Divisionis taking an integrated tiered and phased BMP implementation approach.

The thredtiered approach includes bothmstructural source control and pollution prevention BMPs, as
well as structural BMPs. Tier | of this approach is focused onstroictural BMPs that aim to address
water quality problems through implementation of pollution prevention and source coojeaitq Tier

I, of which this project is a part, are structural and-ssactural BMPs that target the reduction of the
volume of runoff and/or a portion of the pollutant load through runoff diversion/capture and infiltration
and evaporation. Tier lllra structural treatment control BMPs that reduce runoff volume and treat storm
water to reduce pollutant discharges to the maximum extent practicable.

TheDivisiondbs i ntegrated BMP i mpl ementation approach
BMP ter to provide information on BMP effectiveness, potential BMP enhancements which may
improve pollutant removal efficiency, cesftfectiveness and ultimately identifies successful BMPs for
potential future widescale implementation.

The Storm Draininset Pilot Study (SDIPSyetrofitted existing MS4 storm drain inlets and/or catch
basins with inserts identified &MPs within the Cityright of way at eight different locations.The
performance andperation and maintenancejugrementof the insert BMPsvereevaluated.

The purpose of the SDIRBojectreport(Report)is to summarize the results of the SDIPBhis Report
contains a description of the data collection efforts, a summary of collected field data, and an evaluation
of the project findings athey relate to BMP maintenance ledieffort, insert product performance
during storm events, gross solids pollutant load analgsisimainienance frequency requiremenfshe

pilot BMP inserts.

al
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1.1 PROJECT BACKGROUND

To identify potatial project partnes for the SDIPS$ the Divisioninitiated a Request for Qualifications
(RFQ) to storm drain inlet or catch basin insert (inserts or insert BMPS) product véWdndors)in
June 2010 The RFQ invitedVendors to participate in a competitive selection gecehere/endors
agreed to provide and maintain the BMPs to be tested, at no costDikien. A panel consisting of
Divisionstaffand t he Di vi si onds ¢ ons @eValuatedthe ppoposals eeceivedf e a m
and ranked the productsdeal on a variety of criteria outlined in the®, including

Pollutant removal capability;

Capacity;

Impact to existing infrastructure;

Potential for flooding impacts;

Operation and Maintenance requirements;

Warranty;

References gberformance at other lations;

=A =4 =4 =4 4 4 -4 =4

Other criteria.

The insert BMPsanked t he hi gh e ¥endorbSgleadin IPanel Wdrevselectiedfor &pid
and successful Vendors awarded in September.2810tal of five different products from folendors
were selected for evaluatiin the SDIPS.

Potential project sites for the SDIPS were identified by the Division in the RFQ, to provide assistance to
the Vendors during the proposal process. After the conclusion of the Vendor selection process
September 201Gsite visits were auducted to evaluate the suitability of the proposed locations for the
pilot study. Site visits to select the final SDIPS study locations were perform&gkdéember 2010 to
February 2011. Based on the findings of the site evaluations, several of thdogiations originally
identified in the RFQ were replaced with alternative sit&uring this time period, site visits were also
conducted with th&/endors, to fieldverify the compatibility of the BMRBroducts with the storm drain
configuration at thepecific sites.

The pilot BMP inserts were installed at final project sites from February through April 2011. The
installation procedures, level of effort, and other technical issues related to product installation were
documented through photograpmslaollection of field data using standard forfrefer to Appendix B)

A monitoring strategy andDperation, Maintenance and Monitoring PI@@SD-RT-11-URS3601,

OMMP) to implement the monitoring strategyeredevelopedor the SDIPSn June 2011, and fitiaed

in August 2011. The OMMP was developed to achieve the study objectives and answer the Management
Questions outlined in Section 1.2

The Division is developing a Strategic Storm Water Business Plan to serve as a roadmap for a master
storm water planng program (City of San Diego, 2010 The Strategic Storm Water Business Plan is
designed to streamline efforts, provide a basis for proactive maintenance, allow for informed -decision

URS 1-2
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making and provide for transparenaeyd clarity ofDivision activities The Strategic Storm Water
Business Plan identifies a mission statement, core values, and figefgoRivision activities Figure

1-1). The SDIPS is aligned with three otthive strategic goals of the Divisiomhe SDIP&ims to: aid

in restoring and maintaining clean beaches, streams and bays (Goal A), use best science and practices to
advance storm water management (Goal B) and comply with regulatory requirements (Goal E).

Figure 1-1. Storm Water Division Mission Statement, Core Values and Goals

GOALA
Restore and Maintain Clean
Beaches, Streams and Bays

Available
c ot Science,
omply wit Best Practices,
Regulatory MISSION and Stakeholder
Requirements To protect and improve Engagement
water quality and to to Advance

reduce flood risk through Storm Water
efficient storm water

Manage Storm Water
for the Protection of as a Resource

Public Safety, Property
and Infrastructure

1.2 STUDY OBJECTIVES

The objective of the SDIPB to evaluate the performance amsgkration and maintenancequérements
of the pilot BMP insertsThis will be accomplished by tHellowing tasks:

Document the operational performance of the BMP dutiggveather andtorm events;

1

1 Document the level of effort required to maintain the BMP;

1 Determine the mass, volume, and general category of gross solids removed by the inserts;
1

Detamine and document BMP performance evaluation criteria relative to the qualitative benefits
of the BMP;

=

Determine the quantity of runoff treated by the BMP;

9 Validate product Vendor performance specifications.
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The Management Questions for the SDIRSude:

Questionl

Is the screening component of the device functional throughout a storm event of greater than 0.25 inches
in rain depth er theCity of Los Angeles test protocol for trash capture pilot studiag) where flow

rates do not exceed 0.2 inches hour ((e., MS4 @rmit criteria br flow-based BMP sizing)? If not,

what is the primary mode of failure (premature clogging, swing gate stuck open, other)? What is the
guantity of trash released by this mode of failure?

Question2

If flows are observa overtoppingbypassingthe screening component, either because flow rate exceeds
the design capacity or the screen is clogged, does captured trash becmsgeraled and released into
the storm drain? What is the quantity of trash released by thie afddilure?

Question3

Is one cleaning of the BMP prior to the start of the rainy season sufficient to ensure adequate performance
for the first two months of the rainy season, for conditions under the study year? If not, what is the
recommended increasn frequency of cleaning?

Questiord

What maintenance equipment is required to maintain insert?

Questionb

What is the level of effomeeded to maintain insert®/hat specific type of maintenance procedwaes
required?

Insertionof vacuum hose only

Manual Entry nto Manhole required (Confined Space Entry)

Average time needed to maintain insert

Number of workers involved

a M . DhPRE

Types of tools and equipment required
1.3 GENERAL SCOPE OF MONITORING ACTIVITIES

The overall SDIPS monitoring approacheveloped and olited in the OMMP includesa phased
implementation strategy with both dry and wet weather components. The initial phase (Phase 1) of the
strategy is comprised of an operational assessment of the selected storm drain insert techhelggtes

sites Daa collected during Phase | would hesed to quantitatively and qualitatively assess the
performance of the storm drain insert technologies during both dry and wet wedtidar the phased
monitoring strategy, these data woube@ used to determine thea®bility and direct the specific

URS 1-4
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monitoring techniques for Phase Il stormwater quality monitorimgich may include collection of
representative water quality samples to determine product pollutant removal effectiveness in wet weather
if implemented.

Prior to the initiation of Phase |, it was determined that only Phase | monitoring would be conducted for
the SDIPS. Monitoring was conductedrom September 2011 through December 1, 20Rhase dry
weathermonitaing includal five dry weather inspectian(two premaintenance inspections, two post
storm inspections, and one additional dry weather inspection at the end of the mppitoiod) andtwo
maintenane observationgoneconductedt the end of the dry season, and one conducted in the middle of
the wet season, both before impending storm evems)east one inspection of the ARS was conducted
within one to three days prior to street sweepifige first maintenance observation included a detailed
trash characterization. The specific maintemaprocedures for each insert product were determined by
the Vendor. The Vendors performed the required maintenance activities, and the project team conducted
empirical observations to document the maintenance procedures and verify the level of mantenanc
effort.

Phase | wetveather monitoringncluded continuousweather monitoringand storm evenperformance
monitoringfor a single storm event. In addition, reconnaissdeeel field visits were conducted at the

sites during a storm event that oceatrearly in the monitoring period (OctobBr 2011) Field
conditions observed during the storm event reconnaissance were used to inform the monitoring approach
and refine the storm event data collection procedures and field féthase | data collectioefforts also

included a desktop analysis/estimatiohthe drainage area for each site.

Figurel-2 shows the timeframe amdonitoring activities performed for the SDIPS.
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Figure 1-2. Storm Drain Insert Pilot Study Timeline (2011)
STUDY TIMELINE
September October November Dec.
21-25 26 - 30 1-5 | 6-10 11-15 16-21 22-26 27-31 1-5 6-10 11-15 16- 20 21-25 26 - 30 1-5
Storm Event Reconnaissance Storm Event Performance Monitoring
Pre-Maintenance BMP Inspections D Pre—Mamten?nce BMP D E
Post Storm Inspecuc:ns Post Storm Dry Weather
. i BMP Vendor Maintenance BMP BMP
Vendor Maintenance Observations Inspections Observations Inspections Inspections
Post Event Rainfall u itored St
Detailed Trash Characterization [ os ven. ainta [ imon |ore °i1 ¢ [
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1.4 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project team for the SDIPS consists of staff representing the Division, URS Corporation (URS) and
the insert BMP product Venda The Division Project Managerrfthis project waslames Hook The
URS Task Order Manager wBsyn Evans.

The Dvision Project Manager wagesponsible for initial coordination with the Vendors regarding
scheduling of vendor maintenance activitigglaintenance procedures conducted by the Vendme
carefully cardinated so thamaintenance activities could be observed and thoroughly documented
addition, theDivision Project Manager wagsponsible for coordination with Division Operations and
Maintenarte (O&M) staff, sothey could beinformed of any SDIPS maintenance and monitoring
activities that may impact routine Division O&M procedures and schedules.

The Vendos were responsible foperforming maintenance activities associated with thelgtuURS
conduced monitoring, inspectios) anddocumentation of ¥ndor maintenancerocedures The Task
Order Manager wasesponsible for informing the Division Project Manager of all pending monitoring
events, including potential storm events to be noved. The Division Project Manageas responsible
for providing final approval for mobilization of field crews for storm event monitoring.

1.5 DOCUMENT ORGANIZATION
This Reportis organized into the following sections:

Section 1.0  Introduction Summarizs the project background information including study objectives,
general scope of monitoring activities, and project organization and responsibilities.

Section 2.0  Site Characteristics Describes eachilot site including the type of BMP tested and its
location.

Section 3.0 Data Colkction Methods Describes themethodology and procedures employed to
collect dry and wet weather data to be used for insert BMP evaluation purposes.

Section 4.0  Project ResultsPresents the data analysis and results of tHESD
Sectionb.0 SummarySummarizeshekey projectcomponents of the SDIPS.

Section6.0 Referenced.ists references used for theeparation of this Report
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SECTION 2 SITE CHARACTERISTICS

This section describes tlebaraceristics of theSDIPS pilot storm draisitesand themajor featuresf the

insert BMPproductmonitored at each site. For the purposes of this section ardliiiwing sections of

theRepot fAinletd refers to the oowuwr bdrianilnet oiplenndientg boyl
runoff flow that bypasses the curb inlet opening.
that enter the curb inlet opening, but bypass the insert BMP product.

2.1 SITE EVALUATIONS

Potential pilot studysitesfor the SDIPSwereinitially identified by theDivision during the competitive
vendor selection procest assist theVendorsin providing product information and specifications.
Based on feedbackeceived from Vendors and panel members during\tbador selection process,
additional site visits were conducted to evaluate the suitability of the proposed locations for the pilot
study.

Site evaluations othe proposedilot project site locationsvere conductedrém December 2010 to
February2011. Sitesvere evaluated to determiife 1) site conditions facilitated the study monitoring
objectives; 2) it was feasible to monitor the location; and 3) the site was a safe location for monitoring.
Several criteria were evaluated for each of the proposedgpdan drain locations, includingut not

limited to:

1 Type of site/surrounding land yse

i Factors affecting monitoring capability, such as potential backwater conditions, presence of
multiple inlet oroutletstreamsdepth of catch basin, steepness/sidpgutter,

1 Presence of contributing offsite runoff

1 Temporaryconstruction or other activities that may impact rurnpfélity and/or trash generation
9 Safety issues such as high traffic areas, or manholes located in the rpadgdvay

1 Presence of a more sta monitoring location nearby.

Sites located nearby or in the immediate vicinity of dhiginally-proposedsites were considerdd be
preferable aslternativemonitoring locations since the Vendorarficipating in the RFQ procesmsed

their proposal®n the locations itially identified in the RFQ. ©the eight locations originally proposed

for study, seven alternative locations and one original location were ultimately selected for further
consideration.After the alternative storm drain locationgre identified, specific sites were assigned to
each of the Vendorfer product implementatian

Based orvisible observations of accumulated trash adjacent to the inlet ateagunding land use and

other factors observed during the site evaluatiaitg locations were assigned to the Vendors to
encompass the range of field conditions expectiedmany cases, the insert products can be fitted or
modified to accommodate a particutatch basin configuration. For some SDIPS site locations however,
the proposed siting of &hdor products needed to be adjusted due to considerations such as potential
maintenance access issues, or siting issues related to the incompatibility of the existing infrastructure with

URS 2-1
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a particular BMP product desigMore speciic information regarding product configuration siting issues
is provided in the following subsectiongsinal sting of the storm drain insertrpducts was complete
after all Vendors had fieldrerified the compatibility of their products with the spec#issignedpilot
storm drain locations.

Subsequent tthe siting processnstallation ofthe BMPswas performed by the Venddi®om Felyuary
through April 2011. nstallationprocedurestools and equipment utilizedevel of effort, and other
technical ssues related to product installation were documenydte project tearthroughphotographs
andcollection offield datausing standard formsThese are included as Appendix B of this Report.

2.2 PILOT SITE L OCATIONS AND BMP DESCRIPTIONS

The SDIPS pilot $&s are distributed across four different watersheds, including the San Dieguito, San
Diego River, San Diego Bay (Chollas Creek and Pueblo San Diego), and Tijuana River watersheds.
Figure 2-1 below shows theight pilot site locaibons for the SDIPS.Table 2-1 lists the final pilot site
locations andpecific storm drain insert product and product vendor for each site. The table also includes
descriptionsof the sites, including general land use typeeettrsweeping frequency, and estimated
drainage areaThe frequency of street sweeping at the pilot study locations was provided by Division
O&M staff. Information regarding the procedure to estimate the pilot site drainage areas is provided in
Section 3of the Report.

Five different insert BMP products from four different Vendors were evaluated during the SDIPS.
Descriptions of the characteristiemd majorfeatures of the BMP products monitored at each site are
containedin the following subsectionsThe subsections are organized by Vendor, followed by the site
location(s) for each Vendor, and BMP product installed at eachMitee detailed information regarding

the BMP products, includinyendorprovided BMP producschematicsspecifications and varranty
informationare contained idppendix Bof the SDIPS OMMEKCity of San Diego, 2011)
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Figure 2-1. Storm Drain Insert Pilot Study Site Locations Map
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Table 2-1. Final Storm Drain Insert Pilot Study Locations and Site Descriptions
Street Drainage
Site Vendor BMP Product Location Watershed GP.S Description General Land Sweeping Area
Coordinates Use
Frequency | (acres)
Round Curb Inle| 4035 Beyer Blvd . , .
BEY-TS Bio Clean Basket with (Beyer Blvd legana N 32’ 33.485 .| Curbinlet Transportgt|on, Weekly 0.1
S . River W 117 02.811 Residential
Media Filter | Trolley Station)
Round Curb Inle| El Cajon Blvd. & Chollas N 32 45.459" Mixed
ECB-54 Bio Clean Basket with | 54th Street (8/ | Creek, Sar . .| Curbinlet residential/ Weekly 1.0
L . W 117 04.792 .
Media Filter corner) Diego Bay commercial
Icomm . - .
. Grate Inlet an .| San Diego| N 32°47.138' . Municipal Varies; after
QUAL Bio Clean Skimmer Box Stadlum_(parkmg River W 117 07.253' Grate inet parking lot [Special Event] 1.0
lot section C3)
FloGard Plus -
i Downstream . 3466 Beyer Blvd Tijuana N 32° 33.865' . . .
BEY-1 Services CurblLr;I(cae:tF|Iter (south side) River W 117 03.512" Curb inlet Residential Weekly 0.1
Revel Bernardo
Environmenal | Triton Curb Inlet| Plaza Court & .| N3301.218 . .
BER-PL Manufacturing Filter Insert | Bernardo Cente San Diegui W 117 04.510' Curb inlet Commercial Weekly 04
(REM) Drive
Revel National Ave. an( Mixed
Environmental | Triton Curb Inlet . San Diego| N 32°42.328' . transportation/
PET Manufacturing Filter Insert 13th Street (Petc Bay W 117 09.183' Curb inlet commercial/ Weekly 0.4
Park) !
(REM) parking lot
Drain Pac Curb Rancho Bernard
United Storm Town Center & .| N3301.109' . .
BER-TC Water InIetcl?sgket + Bernardo Cersr San Dieguity W 117 04.513' Curb inlet Commercial Weekly 24
Drive
. ARS + Drain Paq El Cajon Blvd. & Chollas , Mixed
ECB-F United Storm Curb Inlet Baskel Fairmount Ave.| Creek, Sar N 320 45.313 Curb inlet residential/ Weekly 8.5
Water . W 1170 06.040 .
+ CPS (NE corner) | Diego Bay commercial

ARS- Automatic Retractable Screen

CPS Connector Pipe Screen

URS
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221 Bio Clean Environmental Services

Two BMP products, e Round Curb Inlet Basket and ti@rate hlet Skimmer Box (GISB) were
provided by BioClean Environmentebervices, Inc(Bio Clean)for evaluation in the SDIPS. The Round
Curb Inlet Basket was installed at two locations (BES and ECBE54), and the GISB was installed at
one location (QUAL).

2.2.1.1BEY-TS

The BEY-TS site is located in the Tijuanaver Watershed, in the community of San Ysidro. The curb
inlet is located near 4035 Beyer Blvd., adjacent to the Beyer Rlettopolitan Transit System (MTS)
Trolley Station parking lot. It is situated in a mixed land use area, consisting primaelsiadgntial, and
transportation (railway) land uses, with some light commercial operations nearby.

The sidewalk adjacent to the curb inlet has several large eucalyptus treesatwtiiehtime of initial

siting appeared to contribute a moderateount of vgeative material (leavgégo the curb and gutter
However during the course of the study, considerable amounts of organic debris (bark and leaves) were
observed to deposit in the curb and gutad ultimatelyenterthe storm drain inletModerate leels of

trash, likely originating from the adjacent sidewalk areas thedrolley station parking lot weralso
presentFigure2-2 shows the BEYTS site.

Figure 2-2. Bio CleanBEY-TS Pilot Site Location

URS 2.5
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The Round Curlnlet Basket producinstalled at the BEYTS location is a curb inlet insert that is
mounted with the basket located directly beneath the manhole. A shelf system diverts low flows entering
the catch basin to the ba for treatment. High flows are bypassed over the shelf system. The frame of
the Round Curb Inlet Basket is constructed of magiragle fiberglass, with stainless steel screens. The

top rim of the basket accommodates a hydrocadhsorbent boom. Theesgign employs a graduated

series of screens with decreasing mesh size towards the bottom of the basket. The Round Curb Inlet
Basket installed at this location incorpotemultilayer media filter Figure2-3 shows the Round Cloi

Inlet Basket and shelf system installed, as viewed from the manhole opdfiggre 2-4 shows the

basket removed from the manhole.

Figure 2-3. Bio CleanRound Curb Inlet Basketand Shelf System Installed at BEYTS.

N

URS 2.6
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Figure 2-4. Bio CleanRound Curb Inlet Basket Removed from Manhole

The Bio Clean Round Curb Inlet Basket was initially propolsgdhe project teanto be installd at

another location on Beyer Boulevard. It wadaeated to an alternative site on the same street, because

the storm drain configuration of the initial site would have made the product inaccessible for
mai ntenance, per t he lodatiand dhe orginakalacatiensos Beyer Boulevérd t h e
appeared to be a standard Typé Batch basin that has been modified.

2.2.1.2ECB-54

The ECB54 site is located in thBan Diego Bay (Chollas CreeWatershed The curb inlet is located
nearthe southwest cormeof El Cajon Blvd. and 5% Street. It is situated in a mixed land use area,
congsting primarily of residentishndcommercial landises

The sidewallarea adjacent to the curb inlet contaarisus stop and phone booth, and is downstream from
an entrane to a small shopping area. There is heavy pedestrian usage, which genecaitgslerable
amount oftrash to the surrounding areand ultimately to the storm drain inleEigure 2-5 shows the
ECB-54site.
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Figure 2-5. Bio Clean ECB-54 Pilot Site Location

ThesameRound Curb Inlet Basket product installed at the BEXlocationwas installed at the EGB4
site. The product incorporatedmultilayer media filterand hydrocarbo boom.Figure 2-6 shows the
Round Curb Inlet Basket and shelf systesinginstalledat the ECB54 site

Figure 2-6. Installation of Bio Clean Round Curb Inlet Basket at ECB-54 Rlot Site
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2.2.1.3QUAL

The QUAL site is located in the San DieBaver Watershedin the parking lot of Qualcomm Stadium
(Section C3). This pilot site is the only location that contains a grate inlet (ratherdheniale) for the
SDIPS.

Qualcomm Stadiuns host to sporting and several special events-smard, and the intensive usage by
the public generates a considerable amount of trash and debris. However, the parking lot is swept on a
regular basis, and immediately following each evéigure2-7 shows the QUALsite.

Figure 2-7. Bio Clean QUAL Pilot Site Location

The GISB products a dropin type insert filter basket that fits grate inlets. The frame of the GISB is
constucted of heavy duty marirgrade fiberglass, with stainless steel scseehhe top rim of the GISB
accommodate a hydrocarba-absorbent boomyhich wasutilized at the QUAL location The design
employs a graduated series of screens with decreasing rzeskowards the bottom of the frame.
Towards the top of the frame, a series of large orifices allow for bypass of higher flows. The GISB
installed at this location also incorporatadnultirlayer media filter. A flange to support the GISB was

URS 2-9
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installedbelow the perimeter ofieinlet to allow the grate to sit flush with the pavemaiftér the product

was put in placeFigure2-8 is a schematic of the GISBFigure2-9 shows the produdbeing installed at

the QUAL site; the media filter can be seen on the bottom of the filter basket, when the skimmer is
removed. Figure2-10 shows the final product installation, with the skimmiexcpd inside the basket.

Figure 2-8. Schematic ofBio CleanGrate Inlet Skimmer Box

GRATE INLET SKIMMER BOX

Filter Basket — the main body of the Grate Inlet Skimmer
Box is manufactured of marine grade fiberglass. All
screens and hardware are stainless steel,

Media Boom Tray — holds hydrocarbon absorbent

booms to remove oils & grease as they enter the
filter basket.

Bypass — protected by a skimmer to prevent
scouring. The bypass is a series of large orifices
near the top of the filter basket.

Coarse Screen — %7 by 1 %7 flattened
expanded stainless steel. A No. 4 mesh
will be used for full capture.

Medium Screen — 10 by 10
mesh stainless steel.

Fine Screen — 14 by 18 mesh
stainless steel.

Skimmer Tray — fiberglass tray directs flow
through the media booms and protects any water
from going into bypass until high flows are
present.

Deflector Shield - fiberglass deflector positioned
at the bottom of bypass prevents scouring of
floatables during high flow conditions.

Fine Screen — 14 by 18 mesh
stainless steel.

URS 2-10
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Figure 2-9. Bio CleanGrate Inlet Skimmer Box at QUAL Site with Skimmer Removed (Media
Filter Shown)
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Figure 2-10. Bio CleanGrate Inlet Skimmer Box at QUAL Site with Skimmer

URS 2-11
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2.2.2 Downstream Services

The FloGard Plus Curb Inlet Filter was provided by Downstream Servicesfonevaluation in the
SDIPS. The FloGard Plus Curb Inlet Filter was installed at the-BfpWot site location. Division staff
recommended that this product be installed at a single location, beitamas determined during the
Vendorselection process thdtis same BMP product was being implemented at another Division project
site, and may thefore be evaluated at that site sometimihe future.

2.2.2.1BEY-1

The BEY-1 site is located in the Tijuana River Watershed, in the community of San Ysidro. The curb
inlet is locatedn the south side of Beyer Blvd., across the street from Bégér Blvd. The pilot siteis
situated in a primdsi residentialarea however thesidewalk is adjacent to the trolley railway.

The sidewalkadjacent to the curb inlet is usé&equently by pedestrians, which generates significant
amounts of trash and debris. In addition, asoderable amount of sediment wasserved in the curb and
gutter at the site. The source of the sediment is likelyMM8& trolley railway slope, whicthas been
observed to be largely unprotecteligure 2-11 shows the BEVYL site. Figure2-12 shows trash left by
pedestrianat the BE¥1 site

Figure 2-11. Downstream ServiceBEY -1 Pilot Site Location

URS 2:12
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The FloGard Plus Curlnlet Filter is a curb inlet baskeaype insert, mounted mwv the curb inlet
opening. The insert is constructed of a stainless steel frame that supports a polypropylene woven
monofilament geotextile filter liner. The filter liner is supported by a polypropylene geogrid basket. The
FloGard Plus Curb Inlet Filteaccommodateclip-in filter pouches that contain proprietary medidnich

were installed at the BEY location Based on the length of the curb inlet, two inserts were mounted
sideby-side to provide coverage of the entiemgth of the arb inlet openig. Rubber flanges/gaskets

were installed on the basket edges between the two inserts, to preventfrdebrigassing through

Figure 2-13 is a schematic of the FloGard Plus Curb Inlet FiltEigure 2-14 shows the FloGard Plus

Curb Inlet Filter installed at the BEY site.

URS 2:13
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Figure 2-13. Schematic ofDownstream Serviced=loGard Plus Curb Inlet Filter
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Figure 2-14. Downstream Services-loGard Plus Curb Inlet Filter Installed at BEY -1 Site(View

from Catch Basin)
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2.2.3 Revel Environmental Manufacturing (REM)

The Triton Curb Inlet Filter Insert was provided by Revel Environmental Manufacturing, Inc. (REM) for
evablation in the SIPS. The Triton Curb Inlet Filter Insert was installed at two locations, the BER
and PET pilot sites.

2.2.3.1BER-PL

The BERPL site is located in th8an DieguitdNVatershedin Rancho BernardoThe curb inlet is located
at the southwest coer of Bernardo Center Drive and Bernardo Plaza Court. This siteated in dight
commercial area, consisting of ban&fjce buildings restaurants, and retail stores.

The sidewalk adjacent to the curlbeinhas several largeees, which contrilite a considerable amount of
vegdative material (leaves and small brandhtesthe curb and gutter, and ultimately to the storm drain
inlet. Although not observedt the time ofnitial siting, the BERPL site wasbservedater in the study

to receive eme dry weather runoff from a leaking irrigation systexated orthe adjacent commercial
property. Lowlevels of trashwere observed in the aredigure 2-15 shows the BERPL site. Figure
2-16 showsevidence of dry weather runoff at the site.

Figure 2-15. REM BER-PL Pilot Site Location

URS 2-15
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Figure 2-16. Evidence of Dry Weather Runoff athe REM BER-PL Site

The Triton Curb Inlet Filter Inseiis a curb inlet baskeype insert, mounted below the curb inlet opening.
The insert housing is constructed of high impact polystyrene plastic. The insert is fitted with a geotextile
polypropylenefabric media filterpack. Towards the top of the housing, a series of orifices allow for
bypass of higher flows. An optional polypropylene web system (StormWeb) can be installed to assist in
retentionof largedebris. The Storm Web was not initially installed at the BER site, however was
added later after the Vendor conducted the initiaintenance visiDue to the particular configuration of

the curb inlet and catch basin at the site, two inserts were instaéglhppingat a 96degree angl¢o

provide full coveragef the inlet opening.A concrete sheld r i vadjacemtdo the curb inlet opening

is present for @ortion of thelength of the curb inlet. One of the inserts was attached along the wall of the
catch basirbelow the end of the wingo captue materiaflowing off the wingand into the catch basin
Another insert was placeat the far end of the curb inldieyond thepoint where thewing is present
Figure2-17 displays the configuration of the two inserts at the BERsite during product installation.

The alge of the wingan be seen on the righand side of the photo. The bottom of the photo shows the
insert mounted below the remaining length of the curb inlet opening.
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2.2.3.2PET

The PET site is located in the San Diego Bay (Pueblo San Diego) Watershed, in Downtown San Diego,
near Petco Park. The curb inlet is located near the interseétidational Avenue and 13Street, across

the street from the 12Street MTS Station. The site is located in a mixed land use area, consisting
primarily of commercial and transportation land uses.

Adjacent to the curb inldhere is a paparking lot wth considerable pedestrian traffic. The large
presence of pedestrians in the aneiially generatedlarge amounts of trash and debris at the site.
Although not present at the time of initial sitingd product installatigrduring the course of thetudy a

fence was placed around the parking lot to provide @ltayn area foconstruction vehicles working in

other downtown areas. The fence around the parking lot prevented pedestrians from congregating in the
area, and a reduction in the amount of traisth debris generated at the PET site as compared to the time

of initial siting was observedrigure2-18 shows the PETite.
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Figure 2-18. REM PET Pilot Site Location

The sameproduct, the Triton Curb Inlet Filter Insert, was installed at the PET site. Unlike thePBER
location the catch basin configuration at thETPsite allowed installation ad single insert to cover the

curb inlet opening The optional Storm Web polyprglpne system was also utilized at the PET site.
Figure2-19 shows the Triton Curb Inlet Filter Insert installed at the PET site.

2-18
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Figure 2-19. REM Triton Curb Inle t Filter Insert Installed at PET Site
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2.2.4 United Storm Water

Two BMP product systems were provided by United Storm Water, Inc., for evaluation in the SDIPS. The
Automatic Retractable Screen (ARS)stem is comprised of multiple components that can be coohbine

to worktogetheras a systerdepending upon the specific site characterigticd/or targeted pollutants for
removal The ARS urtiis typically installed with onadditional product component; the Drain Pac Curb
Inlet Basket or the Connector Pipe ScréeRS). In addition, the Drain Pac Curb Inlet Basket and/or the
CPS can be used alone or together, depending upon the specific site characténesBERTC site was
installed with the CPS and Drain Pac Curb Inlet Baskidte ECBF site was installedvith all three
components: the ARS, CPS and Drain Pac Curb Inlet Basket.

2.2.4.1BER-TC

The BERTC site is located in the San DieguitoWatershed, in Rancho Bernardo. Thealeuib located
at the southeasorner ofthe entrance t®Rancho Bernardo Town CentarBernardo CenteDrive. The
site is situated in a light commercial area, consisting of bayalssstationspffice buildings, restaurants,
and retail stores.

The sidewalk adjacent ttnvé¢ curb inlet is landscaped and the upstream tributary arearnsostaieral
trees,which contribute a moderaganount of vgetative material (leaves, grass clipphgsd sedimento
the curb and gutter, and ultimately to the storm drain inlet. Low levels of trash beeved in the area.
Figure2-20 shows the BERC site

URS 2-19
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Figure 2-20. United Storm Water BER-TC Pilot Site Location

The BERTC site was installed with the CPS and Drain Pac Curb Inlet Ba$ket.Drain Pac Curlnlet

Basketis mounted below the curb inlet opening. The insert is constructed of a stainless steel frame that
supports a polypropylene woven geotextile filter liner. The filter liner is supported by a polypropylene
geogrid basket. The top rim of theskat can accommodate a hycmdbonabsorbent boom. The CRS

a 5mm stainless steel screen that is fitted to cover the catch basin outlet pipe opening. The CPS prevents
trash and other gross solids from entering the storm drain system by retainingi¢hial imathe catch

basin. The CPS has an opening near the top of screen to provide bypass capability, and also is configured
with a deflector plate or screen to prevent trash and gross solids from falling between the screen and catch
basin outlet pipe.

Typically, the CPS and/or the Drain Pac Curb Inlet Basket are installed as a component of the ARS
system. Originally, it was anticipated that all three components would be installed at thECB&R,
however it was determined by the Vendor thdte degh of the catch basin was insufficient to
accommodate ththree components together. Ultimatelye Vendor recommended installation of both

the CPS and Drain Pac Curb Inlet Basket at the biigure2-21 showsthe CPS installed at the BERC

site.
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Similar to theREM BER-PL site, the particular configuration of the curb inlet aatth basin at BERC
required that two Drain Pac Curb Inlet Baskets be installed overlapping ateg@® angle to provide

full coverage of theurbinlet opening. A concrete shalfr i wvadjacemtdo the curb inlet opening is
present for gortion of thelength of the curb inlet. One of the inserts was attached along the wall of the
catchbasin below the end of the wintp captue material flowing off the win@nd into the catch basin.
Another insert was placed at the far end of the curb ib&stond the point where theing is present.
Figure 2-22 shows the configuration of the two inserts at the BERSsite during the dry weather
inspection conducted at the end of the monitoring peridte edge oftte wing can be seen in the lower
left-hand corner of the photo, with one insert mounitethe catch basin watlirectly below. The right

hand side of the photo shows the second insert positioned below the remaining length of the curb inlet
opening.
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Figure 2-22. Configuration of United Storm Water Drain Pac Curb Inlet Baskets at BERTC Site

2.2.4.2CB-F

The ECBF site is located in the San Diego Bay (Chollas Creek) Watershele iocommunity of City
Heights. The curb inét is located near the northeastner d EI Cajon Blvd. and Fairmount Avenuet
is situated in a mixed land use area, consisting primarily of residential and commercial land uses.

There is heavy pedestrian usage of the sideadjkcent tdhe curb inletwhich generates a considerable
amount of trash to the surrounding area, and ultimatelyetstttrm drain inlet Although not apparent at

the time of initial siting and product installation, during the course of the study it was obdwat¢ukt

site receivedccasionaldischarges of large amounts of sediment. Evidence of sediment discharge from
nearby construction sites was observed on at least two occasions during the course of the study. One
observation resulted in the issuance ofdid¢ of Violation by the Division, and the responsible party

was required to clean the gutter and catch basin at theFHG&ation. Figure2-23 shows the ECH- site

during a storm event
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Figure 2-23. United Storm Water ECB-F Pilot Site Location

The ECBF site was installed with three system components: the ARS, CPS and Drain Pac Curb Inlet
Basket. he ARS uit consists of a stainless screen that covers the olatapening, and is actuated and
opens in response to runoff flows. When the force of the water is sufficient to activate the actuator, the
actuator pulls the rotating linkage attached to the screen and holds the screen in an open position of
approximatey 45 to 55 degrees. This allows water to flow into the catch basin unimpeded by the screen.
The screen cannot be opened from outside of the catch basin without a special rod.

The CPS and Drain Pac Curb Inlet Basket were described previously in Se2tbh above. Unlike the
BER-TC site, a single Drain Pac Curb Inlet Basket was sulfficient to provide coverage dotitedength

of thecurb inlet opening at the ECB site. Figure2-24 shows the ARSandFigure2-25 shows the Drain
Pac Curb Inlet Basket installed at E€EB

The ARS CPSand Drain Pac Curb Inlet Basket were initially propdsgdhe project tearto be installed

at another location on El Cajon Boulevard (the E&2Bsite, refer to Figur2-5). It was rdocated tahe

ECB-F sitebecause theonfiguration of the catch basin and the curb inlet opeainthe ECB54 site

could not accommodate the AR&chanismper t he Vendor és ass &€Bbhent of
site is an oldetype,nonstandard catch basin.
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Figure 2-25. United Storm Water Drain Pac Curb Inlet Basket Installed at ECB-F Location
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SECTION 3 DATA COLLECTION METH ODS

This sectiondescribeghe methodsnd procedures performed to collect dry and wet weather data to be
used for insert BMP evaluation purposés discussed in Section 1 of thReport only Phase |
monitoring, as identified in the OMMity of San Diego, 2011was performed.

Monitoring was conducted from September 2011 through December 1(r2@dritoFigure1-2). Phase

| dry weather monitoring includefive inspections (two prenaintenance inspections, two pssbrm
inspections, and one additional dry weather inspection at the end of the monitoring period), and two
maintenance observations (one conducted at the end of the dry season, and one coritlaatgddle of

the wet season, both foee impending storm events)The first maintenance observation included a
detailed trash characterization procedure.

Phase | wet weather monitoring includedgming weather monitoring for the duration of the maoriitg

period, and storm event performance monitoring for a single storm event. In addition, reconnaissance
level field visits were conducted at the sites during a storm event that occurred early in the monitoring
period (October 5, 2011). Field conditoabserved during the storm event reconnaissance were used to
inform the monitoring approach and refine the storm event data collection procedures and field forms.
Phase | data collection efforts also includedesktop analysis/estimatiofi the drainagearea for each

site.

The following subsections providimformation regarding the specific data collection methods and
observations performed for inspections, maintenance observations, detailed trash characterization,
drainage area determination, and stexant performance monitoring.

3.1 HEALTHAND SAFETY

The data collectio methods utilized for the SDIP@quired careful consideration of héalnd safety.
The pilot site locations are located withighly urbanizedareas of th€ity, and there are numeroaseas
where natural and anthropogenic hazards provided thenfot for injury. Installation of some
monitoring equipment required the use of Confined Space Entry procedures. Constadffint
implementedtraffic control proceduresduring scheduledlry and wet weather monitoring activitiés
helpensure e safety of the fieldean{s). Barricades were placed around open manholes to protect the
field teams and the public from falling hazards, and open manholes were never left unafarided.
teams wee required to wear the proper personal proteaiygipment (PPE) during monitorireyents.
Field team PPE included: AN@bproved traffic safety vestisard hatsNitrile gloves,and rain gear (for
wet weather). The Health and ety Plan (HSP) for th&DIPSis documentedn the OMMP City of
San Diego, 2011Appendix D),and was adhered to throughout the course of the study.

3.2 INSPECTIONS

The purpose of the inspections was to estimate the volume and percent composition (by volume) of gross
solids capturedduring dry weather periodand subsequent to storm evengmd conduct empirical
observations to document the general conditioihe inserts Thisinformation may be used tetermine
the effectiveness of the inserts to capture and retain gross sotidg diry weather periodand after
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storm eventsinform specific maintenance activities that may be required to optimize BMP performance,
and provide information regarding the frequency of maintenance required.

The project team conducted a total of fimepections during the monitoring period. These inspections
includedt wo i nspections conducted-mar n b e ntaocors@ERMRs mai nt
conduct ed af tpoststosntinspectiorts)anel ane addit{orial dry weather inspectat the

end of the monitoring period. Although the inspections were performed in response to different
monitoringrelatedactivities, the procedure and types of data collected for all inspections were the same.
Field forms were standardized for all ieggions.At least ame inspection of the ARSUfited Storm
WaterECB-F site) wasonducted within one to three days prior to street sweeping.

Inspections were performed by conducting visual observations/estimations, and documenting observed
conditions onstandard inspection field forms (refer Appendix § and with photographs. During each
inspection at the sitéhe field crew performed the following tasks

1 Take photographs ofte conditions and accumulatiar gross solids.

1 Record visual estimates dfd total volume of gross solids and percent composition by volume of
trash, sediment, and organic debris (i.e., leaf litter and other vegetative material) in the insert
product and in the catch basin, if present.

Assess inserts f@apparentlogging.

Checkfor presence of standing water

Note evidence of neatormwater discharge.

Note presence of vectors.

Note presence of odars

Note obvious obstructions to the hydraulic capacity of the insert.
Note condition of adsorbent media/filters/booms, if present.

Document observations related to product integgituctural condition

=A =/ =4 =4 4 4 -4 -4 =4

Document potential issues related to product installation (i.e., gaps between insert and drain
inlet/catch basin).

1 Document condition of ARS (if present).
1 Document condition of CPS (ifresent).

If necessaryDivision staffand Vendors were notifiedf potentialmaintenance issues that reqdire
immediateattentiondue to nuisance conditions
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3.3 MAINTENANCE OBSERVATIONS

Dry weather monitoring for the SDIPS included observations of BMiRtemance and documentation of
Vendor maintenance procedureBhis datawas collected to provide information regarding the specific
equipment and procedures utilized to maintain the BMPs, and document and verify the level of
maintenance effortin addition,the weight, volume anpgercentcomposition (by volume) of gross solids
collected by the inserts were recorded.

Maintenance of the storm drain insert BMPs was performed by the Veachwsaling to their standard
maintenance practicesTwo rounds of maintemce wee performedpne round before the beginning of

the wet season, and the second round conducted in the middle of the monitoring period, in anticipation of
an impending storm event. The second roundaihtanancevas performedt this particular pait in the

study because the Storm Event Performance Monitpiomponent was planned for this storamd
maintainingthe irsert BMPs befordhe start of wet weather monitoringvas consideredmportar to

allow obsenation of BMP performanceinderoptimal conditions. It should be noted that for the second
round of maintenance, due to the timing of the impending stornt emel \éndor scheduling constraints,
maintenance was not performed Wio Clean for their sites BE¥TS, ECB54, and QUAL. As an
alternatve measure he consultantteam field crew removed the baskets, emptied the gross solids from
the inserts, and replaced the baskets, so that the inserts were free of gross solids in anticipation of the
Storm Event Performance Monitoring. Informationgaeling the weight, volume and percent
composition (by volume) of gross solids was collediethe same manner as for the other maintenance
events

Maintenance Observation and Documentation tpsk®rmed for the SDIP®Bcluded:
1 Document the maintenance pealures, levebf-effort and potential issues with product
functionality or integrity using field form@A\ppendix Q and photos.
1 Measure the weight of gross solids collected by the BMP.
1 Measure the volume of gross solids collected by the BMP.

i Estimate theoercent composition by volume of sediment, trash, and organic debris (i.e., leaf litter
and other vegetative material) thfe gross solids.

1 Measure the weight of sediment collected by the BiiRen possible)

The project team observed and documentednter@ance procedures performed by the Vendors.
Maintenanceelated data collected during Maintenance Observations and Documentation included:

Vendor information
Safety procedures/traffic control
Confined Space Entmrocedures (if utilized)

Maintenance mparation procedures and duration
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Generalmaintenance steps and duration
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1 Equipment/tools used
9 Other maintenance, or specialized maintenance procedures as required.

Information was documented on standard field forAmpendix Q and with photographs.

The fdlowing procedure was used to collect data for the weight, volume and percent comgmgition
volumeof gross solids:

1 Gross Solids WeighfTrash,debris and gross solids weremovedby the Vendorfrom the insert
product either manually or using a vacutimck. If material wasto be collected using the
vacuum truck, Vendorensured that the holding tank of the vacuum truck was empty prior to
maintenance.The collected material wasansferred to a heaxguty trash bag) andreturned to
the laboratory to dweighedand measured. If necessary, the gross solids were gravity drained
for at least two minutes or until substantially drained of free water (e.g., no drips for 5 to 10
seconds), prior to transferring the gross solids to the plastic trash bagwity giraining orsite
was determined to be insufficient to clear the gross solids of free water, the material was
transported to the City Chollas Operations Yard for additional drying. Gross solids were
transported in sealed and labeled trash bags, aaddspver a tarp to ailry for approximatelys
to 8 hours. Total gross solids were weighed in the laboratory on a scale with 0.1Kg (0.2 |b)
accuracy. If possible, sediment was separated from the other grosandligdsighed separately.

In some casethe consistency of the collected gross solids prevented the sediment weight from
being determined separately from the total gross solids weight (i.e., sediment is heavily
commingled with organic debris).

Figure 3-1. Collection of Gross Solids from Vacuum Truck
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1 Gross Solids VolumeThe plastic trash bags containing the gross solids were transferred to a

container of known @ume [i.e., standard 2§allon (2.81 cu. Ft) trash canJ-he top of the trash

bag was opened to expose the surface of the collected gross solids. The materizdgmhe
made as level as possible across the entire surface area of the contaimept loé freeboard

(i.e., heightfrom the top of the container to the surface of the gross solids), and container
diameter at thesurface of gross solids wermeasured with a tape measi\ijfégure 33). The
measureddepth of freeboard and surface area ditlemwere used to calculate theluroe of
freeboardi.e., frustrum volume) by using the followimgjuation

V= H*(h/3)*(R?*+r*+(R*r)); where

h=depth of freeboard (ft)

R= Top radius of container, = % diameter of container (ft)

r= Radius at surface of grosslids, = %2 diameter at surface of gross solids (ft)

The freeboard volume wasibtracted from the total known volume of tloatiner(2.81 cu ft)to
yield thevolume of gross solids.
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Figure 3-3. Measuremert of Freeboard Depth and Diameterfor Gross SolidsVolume Calculation

9 Percent Composition by Voluméfter measurements ajross solids weight and volume were
taken visual estimates of the percent composition by volume of sediment, trash, and organic
debris (i.e., leaf litter and other vegetative materiadyevdocumentedrofield forms. In some
cases, the collected gross solids were distributed evenly on a tarp to facilitate estimation of the
volume of sediment, trash and organic debris as a pestdre total gross solids volume.

3.4 DETAILED T RASH CHARACTERIZATION

As part of the initial round of Maintenance Observations and Documentation for the SQiE&jled

trash characterizatiowas conducted. Observation and documentation of maintenancedpres, and
measurement of gross solids weight and volume, were conducted according to the procedures described in
Section 3.3 above. The collected gross solids wemespread out on a tarp, and the trash separated from

the other gross solids. idtial estimates of thgolume andcategory of trash (cigarette butts, plastic bags,

food packaging, etc.) were documented, andttash condition (i.e., potential threat to aquatic life,
overall level of trash, etcyas assessed and documented usindtailed Trash Characterization field

form (Appendix Q. Thisform was based on tl#911 City of San Dieg@rash Assessment Worksheet.
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3.5 STORM EVENT RECONNAISSANCE

Reconnaissanekevel fied visits were conducted at adites during ashortduration storm event that
occurred early in the monitoring period (October 5, 201The earlyseason storm event provided the
project team an opportunity to previdwld conditions and insert BMP performance, as welibs-test

the monitoring procedures and field forms. Digital photographs and video were used to document the
observed conditionsA presentatiofCSD-OT-URS-43.01)was given to Division staff in Qober 2011

to summarize the major findings of the storm event reconnaissdnfmmation collectedduring the

storm event reconnaissance wased torefine the monitoring approach anchodify Storm Event
Performance Monitoringata collection proceduresd field formsas necessary

3.6 STORM EVENT PERFORMANCE MONITORING

The purposeof the Storm Event Performanceokitoring was to quantitatively and qualitatively assess
the operational performance of the storm drain insert BMPs at all locations dueimgebweather event.

Documentation of mpirical observationgonductedduring storm conditions is eritical componentin
determining theoptimum maintenance requirements awverall performance ahe BMPs. kctors such

as maintenance activities, enviroental variability, and physical processes, which cannot be determined
analytically, can greatly influence the performance of the BMPs. Some of these factors fioeh as
rainfall quantiy and rainfall intensity wereassessed through physical measureme@therfactors
impacting BMP performance such ascumulationof gross solids during wet weather, gross sotes
suspensiomnd depositionandhydraulic factors such as overflow/bypass wassessed through cardyul
documented observations.
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To monita the operational p@srmance of the inserts during thstorm event, tb following
observationgneasurementwere conducted and documentedery 15 minutes for thduration of the
monitoring event

Metecaological characteristics

Rainfall (onsite gauge)

Flow entering inlei(both sides of curb inlet)

Conditions in curb and gutter (gross solids, standing water, flooding)

= =/ =2 =4 =

InseriBasket estimated peent full gross solids (Total Percent Full, and Percent Trash, Percent
Organics, Percer8ediment)

Overflow/Bypass of InseyBasket
Gross solids rsuspension/deposition fromser{Basket to Catch Basin
Gross solids bypass bfserfBasket

Overflow/bypass of outlet screen/CPS
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Observations of ARS (if present)
1 Water qually appearance (visuao roughly assess chaggyin water quality.

Standardized field data collection forms were used to document measurements and observations for the
Storm Event Performance Monitoriffgefer to Appendix € procedure. The field fars consisted of an

initial assessmerForm A) to de@ument site conditions upon the field teams arrival at the site, and a
second form (Form B) to document the field obaibns/measurements for eachrhbute monitoring

interval.

Another important component of the Storm Event Performance Monitoring wadottumentation of

field conditions and BMP operational performancetigh photographs and video. For eachriifute
monitoring interval, a standardized series of photos were taken to correlate with the observations
documented on the field forms. In d@itth, a standardized 45 to &@com video clip was taken every 15
minutes of the followindocationsat each site:

1 Curb and gutter (both directions)

9 Curb inlet (from street)

91 InsertBasket (holding camera down manhole)
9 Catch basin and outlet pipe

The monioring meastement/observation, location and frequency for 8term Event Performance
Monitoring components are summarizad able3-1.
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Table 3-1. Summary of Storm Event Performarce Monitoring Measurementsand Observations

Monitoring Sampling
. Purpose Frequenc
Measurement Location P q y
Meteorological Site \Visually assess and document the ragilgical characteristio4 times per hour
Characteristics at the site (rainfall intensitywind speed, gaugeading) (every 15 minutes)
Curb and Gutter; [Manually measure the velocity and thilth of the runoff 4 times per hour
both sides of curblentering thecurbinlet. Note observatianof runoff flow that |(every 15 minutes)
Runoff Flow inlet opening cannot be estimated (i.e., sheet flow into inlet).
Estimate/ Note observations of flow bypassibgerflowing thestorm 4 times per hour
Flow Insert/Basket drain insert produgbasketand entering catch basin. Visually(every 15 minutes)
Bypass/Overflow estimae the flow byassing the insert/baskeis a percentage
Observations thetotal flow entering thénlet.
Catch Basin Note observations of flow bypassing/overflowing the outlet 4 times per hour
screen or CPS. (every 15minutes)
\Visually estimate the percent full (as a percentage of the toj4 times per hour
observed insert/basket capacity) of gross solids, and estim{(every 15 minutes)
Insert percent composition (i.e. trash, organic delsélimentpy
\volume as a percentage of the total volume of gross solids
captured.
g;oijrighdzss Note observations @ross solids bypassirtge storm drain |4 times per hour
Obzervati{)?% insert product/basket and entering catch basin. Visually |(every 15 minutes)
Catch Basin estimate theompodgion (i.e. trash, organic debris, sedimeof
the bypassed gross soliags a percentage of the total gross
solids that have bypassed
Catch BasinOutle|Note observations @ross solids bypassirtige outlé pipe 4 times per hour
Pipe screen or CPS. (every 15 minutes)
Hydraulic Al Documenthydraulic issues such amsding water, flow 4 times per hour
Observations impediments, and/guotential flooding issues. (every 15 minutes)
SolidsResuspensid Documentbservations ofe-suspension/depositiaf sedimeny4 times per hour
Depasition Insert, Catch Basiftrash, and organic debris from the insert profhastketnto the |(every 15 minutes)
Observations catch basin.
. Note position of ARS (i.e., open or closed). Document 4 times per hour
ARS Obsgrvatlons Curb Inlet appearance of ARS related to gross solids accumulation, if(every 15 minutes)
(ECB-F Site Only) . : .
present (i.e., do gross solids appear to be clogging the scrg¢
Record approximately 45 to 60 second video clip to docume times per hour
flow conditions and performance of insert/basket/ARS/CPS(every 15 minutes)
\Video Al Record the following areas in the same order for each vide
Documentation clip: curb and gutter (both directions), curb inlet (from stree
insert/baske(holding camera down manhole), catch basin g
outlet pipe.
1. The measwement frequencies indicated were considered;idiedd conditions or other factors mapveaffecedthe actual number of

measurements performeér hourin some cases

2. AttheBio Clean QUALsite, which is a grate inlet as opposed to a curl, iimstallation ofa flow metenwasrequired to reasure flows, due to
observedsheet flow into the inlet.
3. Outlet pipe screens were installed at allssitiéhout a CPS (i.e., sites Bio Clean BES, ECB54, QUAL; Downstream Services BEY and

REM BER-PL, and PH), to help retairand facilitate observations gfoss solids in the catch basin that had bypassed the insert product. 1
outlet pipe screen wasstalled so that approximately ¥ of the outlet pipe opening was covered. An opening at the top of the cattteepip
was praided to allow bypass, in case accumulatibigross solids on the screen had potential to cause hydraulic impacts during\&nts
The CPS is constructed with a bypass opening.
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3.6.1 Monitoring Equipment and Installation

As dscussed in Section 3.6 above, Storweit PerformanceMonitoring for the SDIPSdcusedon
observational and documentation methods to collect data, hos@weradditional monitoring equipment
was utilized at some locations to facilitate monitoring objectives. These included installation of a flow
meter at thdBio CleanQUAL site, and installation of outlet pipe screens at ®8iesCleanBER-TS, Bio
CleanECB-54, Bio CleanQUAL, Downstream ServiceBEY-1, REM BER-PL, andREM PET.

3.6.1.1Flow Meter

As described in Section 2, tigio Clean QUAL pilot site location was the onlgrate inletsite @s

opposed to a curb inlethat was monitored for the SDIPS. Due te #ibsence of a curb and gutter at the

site, flows could not be measured according to the same method used at the other sites. The presence of
sheet flow at the grate inlet required flow measurement using a flow meter. Awelveidy bubbler

flow meterwas utilized, with the flow sensamstalledin the catch basin outlet pipelhe areavelocity

bubbler measures the liquid depth in the catch basin outlet pipe. To measure water depth, a stainless steel
tube is mounted at the pipe invert at a specifiedsugng point. The tube is connected to a compressor

and pressure transducer located on the meter device. Compressed air is fed into the tube, forcing bubbles
of pressurized air out the end of the bubble tube at a constant rate. The hydrostatic pressasered

by measuring the pressure it takes to maintain the bubble rate. In other words, the pressure in the tube can
rise only until it equals the water pressure at the orifice of the tube. The water depth over the orifice is
computed from the pressure the tube. The flow meteneasures the velocity of flowing water using
doppler technology. By knowing the depth and velocity of flow and the conveyance configuration, the
flow meter is capable afalculating the flow rate. The devieegas powered by 2 V, deepcycle marine

batteries.
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Figure 3-5. Installation of Flow Meter at Bio Clean QUAL Pilot Site

3.6.1.0utlet Pipe Screens

Outlet pipe screens were installed at all sites without a CPS (i.e.BgiteSleanBEY-TS, Bio Clean
ECB-54, Bio CleanQUAL, Downstream ServiceBEY-1, REM BER-PL, andREM PET), tohelpretain

and facilitate observations of gross solidghe catch basithat have bypassed the insert prodiitte
outlet pipe screenwereinstalled so thagpproximately ¥ of the outlet pipe opening was covered. An
opening at the top of the outlet pipe was provided to allow bypaske itasethat collection of gross
solids on the screen had potential to cause hydraulic impacts during storm eveniSFS also has an
opening near the top of screen to provide bypass capability.
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Figure 3-6. Outlet Pipe Screen Installed aDownstream Service8EY-1

3.6.2 Weather Monitoring

Storm Event Performance dviitoring incluced onrgoing weather monitoring for the dation of the
monitoring period. For the purposes of ¢hSDIPS, weather wdsacked beginning September 1 through
Decemler 1. Weather monitoring was conducted &) allow appropriate mobilization criteria to be
aplied to deploy field teams fahe Storm Event Performanceoitoring, b) allow the calculation of
rainfall intensity and duration at or near the project sitesthe monitored storm, and c) assist in
scheduling of inspections andceldor maintenance.

3.6.2.1Storm Selection

Storm séection criteria for the SDIPS Storm Event Performance Monitoring componeeséibed in
Section 5.3 of the OMMRCity of San Diego, 2011) The following criteria were used to determine
whether or not to conduct the Storm EveatfBrmance Mnitoring during an impending event:

T
T

Storms monitored must be forecasted to produce at least 0.25 inch of rain.

The probability of precipitation must be greater than 75 percent for a decision to be made without
Division consultation.

Division Project Manager must be consulted prior to monitoring storms with a probability of
precipitation less than 75 percent or less than 0.25 inch of rain.

Storm events must be preceded by at least 72 hr of dry conditions (<0.1 inch of precipitation)

URS 3-12
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In addiion, it was determined thahe Division Project Manager may direct the monitoring crews to
mobilize to monitor storm events that fall outside of the established mobilization criidria.was an
important factor for the SDIPS, since a single storm ewestto be monitored, and the monitoring period
was of short duration (i.e., September 1 to December 1).

Quantitative Precipitation Forecasts (QPF) from the National Weather S@x¢8) were monitored
and evaluated in relation to the criteria descriladxbve to inform mobilization for storm event
monitoring.

3.6.2.2Storm Duration

Storm Event Performance dviitoring for the SDIPS requiredield staff to perform repeated
observations/activities throughout the durationtlf storm event Given the manual data ltxtion

strategy requiredgeographic distribution of the monitoring locatiohsealth and safety requiremeratisd

the need for paired field staff, the storm setwticriteria for the SDIPS idealiycluded provisions to

select a relatively short duratictorm for monitoring This would alsallow field teams the capability to
observe product performance throughout an entire storm hydrograph. However, given the constraints
identified aboveit was determined that the field teams wolkdlimited toa maximum ofapproximately

ten hours of field observation.

The mininum duration for conducting the Stornvdht Performance Monitorindield observéions was

for a period oflL2 observationfor each sitdi.e., a total of12 observationsvith one observatioevery 15
minutes, or a total of 3 hours), if observed BMP performance indicated conditions of persistent
overflow/bypass. In cases where persistent overflow/bypass was not observed, monitoring continued
until 1) reduction of flow entering the curb inletached a level within ten percent of sterm flow

levels, 2) after ten hours of field monitoring, or 3) upon Division Project Manager approval, whichever
occurred first. Field teams wereeployed prior to, and as close as possible to the onsent#llran

order to begin monitang as soon as measurable flow whserved.

3.6.2.3Training, Mobilization and Staffing

Two training sessions were held during the SDIPS to help ensure that field staff and other team members
were properly trained in the monitog procedures for the SDIPS, mobilization criteria and
communication plan, and appropriate health and safety protocols. Specifically, the following elements
were included in the training of all field personnel:

Review of the SDIPS OMMP,;

Review of Health ad Safety Plan, including traffic control procedures;

Review of field forms and documentation procedures;

Team assignmen#nd contact informatign

Field equipment and materials; and
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Mobilization and demobilization procedures
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Because of the distancestween thepilot site locationseachsite was assigned one teamde up of two
individuals(one designated as teamleagder) t h one additional field perso
region (SouthBio CleanBEY-TS andDownstream ServiceBEY-1; Northh REM BER-PL andUnited

Storm Water BERIC; and CentralBio CleanQUAL, REM PET, United Storm WateECB-F andBio
CleanECB-54). The floater served afseld technical advisor and relief staff, as necessakystaffing
planwasprepared fothe storm everthat included:

9 Personnel assignddr each position;
9 Shift and zone designations;
1 Equipment mobilization; and

 Communication channels.

All Storm Event Performance bhitoring activities were coordinated Byorm Control personnebStorm
Controlwas responble for mobilizing field teamsmonitoling the status of the monitoring statioasd
teamsvia telecommunicationsnterpreing the most recent weather forecasts to make informed decisions
regarding thestorm status, andotifying all personnebf shift gart andend times

3.6.3 Manual Flow Measurement

In order to estimate flow entering the insert BMPs, manual measurement of flow entering the curb inlet
(from both directions) was conductedhe following procedure was used to measflows in the curb
and guter:

1 Measure and mark the curb to define the length of:flow

0 Measureand mark a 1@oot distance on both sidesthiecurbn | et ( AiFlwtw Lengt
a tape measure

o If an unobstructed 1foot section is not available, measure and nmthgkmaximum
unobstriected distance possible

o Record marked distances (AFIl ow Lengtho) on
under Al nitial. Assessmento Secti on

1 Measure the width of the flow path perpendicular to the curlfig¢a point with a tape measure:

0o Mark a linefor flow width measurement dhe end ofthe Flow Length closest to the
inlet;

o0 Record measur ement of fl ow width on Field F

1 Record the timé takes for a neutralpuoyant object (provided in field kit) to trel the distance
of the marked Flow &ngth using a stopwatch (provided)

o Perform travel time measurement for each side of the curb inlet at 15 minute intervals

o Perform this measurement three tinfa@s average will be used for calculation purpgses)
and record althreetravel times in the space provided on Form B

Figure3-7 shows a schematic of a hypothetical flow measurement path in the field.
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Figure 3-7. Schematic of Flow Measurement Path
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To calculate the flow rate entering the curb inlet using the measurements recorded above, travel times
were averaged for each-biinute period to determine the average flow velogityft./sec.)in the gutter.

The geometry of the chrand guttewas determined and multiplied by the measusédth of flow to
calculatethe crosssectional area. Flow rates for eachnifiute interval were calculated by multiplying

the crosssectionalarea by the flow velocity. The direction of flow walso noted on field forms (i.e.,

into or away from the curb inlet). In one case (atWitvted Storm WateECB-F), conditions observed

in the field during the monitored storm event indicated a partial backwateréavsal condition, and

flow rates wee adjusted based amview of documented condition&video and photg and using best
professionajudgment

Figure 3-8. Flow Measurement Pathat Downstream ServicesSite BEY-1
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3.6.4 Rainfall

Rainfall data forthe monitored storm event was obtained from the San Diego County Flood Control
District (SDCFCD) Raw precipitation data from four gauges located in different parts of project area
was used to generate hyetographs for the pilot siEéffeenminute preitation data was utilized to
calculate rainfall intensity (for the purposes of this study, rainfall intensity was assumed to be constant
over the 18minute interval). Gauges were selected for the different pilot site locations based primarily
on proximty, elevation and data availability. The rainfall gauge and corresponding SDIPS site are listed
below:

9 San Ysidre Downstream ServicaBEY-1, Bio CleanBEY-TS
9 Fashion ValleyBio CleanQUAL, REM PET

M La Mesa United StormwateECB-F, Bio CleanECB-54

1 Ranclo BernardeUnited Storm WateBER-TC, REM BER-PL

Initially, field crews attempted to utilize portable,-site rain gauges at each site to measure rainfall
during the monitored storm event. However, windy and vdiid conditions present at most sites
during the storm event prevented accurate rainfall measurement and reading of the gauges. Ideally, field
rain gauges should be mounted tall (i.e., 12foot) poles away from trees and other overhead structures

to obtain representative measurements. fldld procedure required frequent (i.e., every 15 minutes)
observations which made this type of mounting infeasible using portable rain gauges. Gauges were
supported in secondary containers and placed in open areas at each site, howeveuphigaset
insufficient to in some cases to prevent the gauge from tipping over. In addition, budget limitations for
this study prevented the installation of-gite tipping bucket rain gaugeshich are commonly used in
stormwater monitoring. For these reasons IBEFCD rainfall data was utilized.

3.7 DRAINAGE AREA D ETERMINATION

Estimationof the size of the drainage area for each of the eight pilot prsijes was performetthrough

a desktop analysis.Topographic maps obtained from the City of San Diego were tosdédtermine the
drainage areaize impacting each of the eight pilot diteations. Drainage arghasin) delineations were
determined by following, and connecting, the high points in relation to the site location. After the basin
delineation was detatined, the area was then calculated.

Preliminary estimates of the drainage arfsseach site were revaluated after field observations were
made during storm event monitoringn some cases, drainage area size adjsstedbased on the
observed fielcconditions, and using best professional judgment.

Runoff Coefficients were determined from viewing aerial photographic images for ed@heght pilot

site locations.The City of San Di egobs Dr aiTaldeg2e Rubof s i gn I
Coefficients (Rational Methodyas used to obtain the ACO Value for
D soil was used for all areas.

URS 3-16



\ Storm Drain Insert Pilot Study
CITY OF SAN DIEGO Final Report

Flow-based BMPs are sized to filter or otherwise treaptak flow of runoff from avater quality storm
event. The Water Quatly Flow Rate for each of the pilot site locations was calculated by multiplying the
runoff coefficient for each site by rainfall intensity of 0.2 inches/hour (consistent with MS4 permit
criteria)and the sitespecific drainage area.

Table3-2 below summarizethe drainage area and Water Quality Flow Rate calculation for each site.

Table 3-2. Drainage Areas and Water Quality Flow Rates for SDIPS Pilot Sites

Estimated
Drainage Rainfall
Vendor Basin ID Area Runoff C Intensity WQ Flow Rate
(ac) (in/hr) (cfs)
BEY-TS 0.1 0.95 0.2 0.02
Bio Clean ECB-54 1.0 0.95 0.2 0.19
QUAL 1.0 0.95 0.2 0.19
bownstream | gy g 0.1 0.70 0.2 0.01
Services
BER-PL 0.4 0.85 0.2 0.07
REM
PET 0.4 0.85 0.2 0.07
Water ECB-F 8.5 0.70 0.2 1.18

! Estimated drainage areas were determined using desktop analysiseFigtation of drainage area
size wasiot included irthis study.
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SECTION 4 RESULTS

The following section presents the results of the data collection efforts for the SPHef&ct results
regarding storm event reconnaissance, storm event performance monBdfiRgnaintenance level of
effort, pollutant load analysis of gss solidsretained by the BMRsand BMP maintenance frequency
requirementsire presented in the following subsections.

41 STORM EVENT RECONNAI SSANCE

Reconnaissanedevel field visits were conducted at all sites durimgearlyseason event that occurred on
October 5, 2011 The storm was a sheduration event (approximately 4 hours), witorm totals
ranging from 0.22 inch (NW\ational City) 0.46inch (NWS Rancho Bernardagnd 0.68nch (NWS
Montgomery Field) in different parts of the project area.

The storm provided the project team an opportunity to preview field conditions and insert BMP
performance, as well as pitast the monitoring procedures and field forms. Digital photographs and
video were used to document the observed conditidiie mapr findings and observations from the
storm event reconnaissance were provided to Division staff in a summary presentatie® T@LSTH
43.01). Observations from the storm event reconnaissance are summariZetlév-1. In additon,
Table4-1 contains observations documented during the first round ofsparsh inspections, which were
conducted after this storm everiior some products, two ieds are installed at the si@efsignatedn the

table as Dain Inlet Insert ADII1) and Drain Inlet Insert 2 P112]. Full bypass of the insert BMP was
observed at five sitedJpited Storm WateBER-TC, REM BER-PL, Bio CleanQUAL, United Storm
WaterECB-F andDownstream ServiceBEY-1). Flow bypass was not obsedvat site8io CleanECB-

54, REM PET andBio CleanBEY-TS; these sites were visited later in the stexantand runoff flows

into the curb inlet at these sites had ceased. Evidence of bypass armiigpaesion of gross solids,
indicated by the presea®f gross safis in the catch basin, was observed at all sites with the exception of
Bio Clean QUAL. Product configuration at this locationade observations of gross selibypass
difficult, and therefore it is unknown whether any gross solids weraseteinto the catch basin
Minimal amounts of gross solids were observed in the catch basin aRENePET. Posstorm
inspections indicated that maintenance was required at all sites. Three sites required maintenance due to
the amount of gross solidgecumulated in the insefREM BER-PL, Bio CleanECB-54, andBio Clean
BEY-TS). Gher sites required maintenance daeapparentlogging of insert material/screens (which
may impact hydraulic function) or other factors.

The monitoring approach and fielidrms for theStorm Event Performance Monitoripgocedure were
modified based on the information collected during the storm event reconnaissance.
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Table 4-1. Summary of Storm Event Reconnaissance and PeStorm Observations

Final Report

Re-suspension

Drainage| Total Poststorm or Bypassof Other Maintenance
Vendor Site Name Product Area |Rainfall Storm Observation Inspection ypass
(ac) (in) (% Full) Gross Solids Concerns
(Catch Basin)
Round Curb Infet No bypass of flow observed at low flow;
ound Curb Inle e
. h Basket full of gross solids; .
BEY-TS EﬁatseI?eM|th Media 01 0.22 Evidence of bypasgpresence of gross solids Dil, i 120 ves
catch basin
Bio Clean Round Curb Inlet No bypass of flow bserved at low flow;
ECB-54 |Basket with Media 1.0 0.68 |Basket appeared full of gross solids; DIl,T 80 Yes
Filter Basket full of water and draining slowly
G Inlet Ski Full flow bypass of filter media at peak flow;
QUAL Bgz;l(te nlet Skimmer 1.0 0.68 |Cannot verify resuspension during storms; | DIl;i 3 Suspected |Cracks in fiberglass fram
Flow sersor accurate during target storm
Full flow bypass of product; DIl i 30
Downstream Bey-1 |MloGard Plus Curb 0.1 0.22 |Resuspension of sediment/gross solids; ' Yes Graffiti on sidewalk
Inlet Filter Insert . : ; DIl,7 30
High water level in catch basin 2
) Full flow bypass of product; DIl - 120 .
BER-PL -Frirllttgplr(fsuerrt; Inlet 0.4 0.46 |Product full of gross solids; l" Yes ?g\)/:fitr?irr:gg:sr discharg
Re-suspension of sediment/gross solids Dl T 30 9
REM No flow bypass observeao runoffor rainfall
Triton Curb Inl at time of visit;
PET riton Curb Inlet 0.4 0.22 |Basket approx. hafull of gross solids; DI, 65 Minimal
Filter Insert . . o
Evidence of minor bypassinimal gross
solids in catch basin
. . Basket loose; Gaps behir
Drain Pac Curb Inlet DIl T 15 ) ’ .
BER-TC Basket + CPS 2.4 0.46 |Full flow bypass of basket Dil,i 1 Yes basket; quse bolts in
_ catch basin
U”"i,ev(;titrorm ARS + Drain P ARS closed during storm; ARS appears nen
rain Pac ; e ; .
ECB-F  |Curb Inlet Basket + 8.5 068 ARS becane clogged with gross solids; DIl i 15 Yes functional; Gaps along

CPS

Street flooding;
Full flow bypass of basket and CPS

sides of ARS; Roaches in
DIl and catch basin

DIl ; » Designates presence of two Drain Inlet Inserts (DIl) atitee DI, is the first basket and Dlthe second basket

URS
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4.2 STORM EVENT PERFORMANCE MONITORING

Storm Event Performance Monitoring for the SDIPS was conducted on November 4, 2011. Field teams
were mobilized at approximately 0730, and monitoring proceduees initiated at all pilot site locations

by approximately 0900. Monitoring at all sites was completed by 1600. Several sites hHad sho
monitoring durations baseoh observations of persistent overflow and the criteria outlined in Section
3.6.2.2.

Post-storm inspections were conducted after the monitored storm event, from Novem®e2@11. An
interim storm event occurred on November 6, 2011 beforegpagh inspections could be conducted.

The following subsections summarize the data and infoomatollected from theStorm Event
Performance Mnitoring and posstorm inspections for each BMP pilot site. The information presented
for each site includes:

1 General observations related to storm event performance of the insert BMPs;

1 Event hydrograph ghécting flow, periods of significant bypass, Water Quality Flowrate (WQF),
and rainfallintensity;and

1 Photos documenting major storm event observations anéfoost inspection results.

Monitoring for the storm event was conducted according to the proegdescribed in Section 3.6. As
described in that section, flow estimation using manual flow measurement techniques were utilized at all
sites except foBio CleanQUAL. Flow monitoring at théio CleanQUAL site employed the use of an
automated flow rater.

The hydrographs were developed using flow data collected in the field at each site. Rainfall data for the
pilot sites was obtained from nearby SDCFCD rain gauges, as described in Section 3.6.4. Storm totals
from the monitored event were:

I San Ysido (Downstream ServiceBEY-1, Bio CleanBEY-TS) 0.68 in
9 Fashion ValleyBio CleanQUAL, REM PET) 0.60 in
1 La Mesa United Storm WateECB-F, Bio CleanECB-54)- 0.64 in

1 Rancho BernarddJnited Storm WateBER-TC, REM BER-PL)- 1.48 in

As described previolisin Section 3.6.4,ainfall data was also collected in the field at edtdssing an
onsite rain gaugehoweverdue to the nature of field conditions during the monitored storm event (i.e.
high winds),the accuracy of osite rainfall measurements svdetermined to be limited.

The WQF for each site was calculated as described in Section 3.7. Periods of bypass, as designated on
the event hydrographs and in subsequent di scussi
bypasso r eifrnetr satt owhtihceh ppboypass first occurs, and f:
bypass where more than 50% of the total flow enteringuhe inlet iSBMP is bypassing the insé8MP.
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ifiBasket % Full at I nitial dPamountbdfgross soBly gortasnsdoin thee f er s
basket/insert at the time bypass begins.

Rainfall intensity is presented in terms of the intenajpproximatelyprior to initial bypass In some

cases, the figure shows a peak in the hydrograph just prior tottesponding peak in rainfall intensity.

This shift is likely due to differences in the geographic distance between the SDCFCD rain gauges and
the pilot sites.

421 Bio CleanBEY-TS

The major Storm Event Performanceomtoring observations for thBio Clean BEY-TS pilot site
location are summarized below:

Product: BioClean; Round Curb Inlet Basket with Media Filter

Monitoring Duration: 0953 to 1423

Cumulative Rainfall at Initial Bypass: 0.14 in

Rainfall IntensityApproximatelyPrior to Initial Bypass: @6 in/hr(1200)

Overflow, Significant Bypass Began at 12:23 pm

Flowrate at Initial Bypass Estimated at 0.09 cfs

WQF: 0.02 cfs

=A =/ =4 =4 =4 4 -4 =4

Observations

o Significant Bypass Continued for Duration of Monitoring, Until Flows became
Insufficient to Measure During Last Olgation

o Initial Bypass Occurred above WQF; lags occurred below the WQF fooBservations
during the remainder of the monitoring period

0 Bypass of Gross Solids Observed
0 Basket % Full at Initial Point of Bypas&pproximatelyl00%

0 Poststorm InspectionOver 100% Full of Gross Solids and presence obgsolids in
catch basin. Observepioss solids on top of outlet pipe screen
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Figure4-1 below presents the event hydrograph for BiteCleanBEY-TS.

Figure 4-1. Event Hydrograph for Bio CleanBEY-TS

BEY-TS (Bio Clean Round Curb Inlet Basket w/Media Filter)
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Figure4-2 below shows a series of photographs highlighting the major storm event performance -and post
storm inspection obseations.

Figure 4-2. Summary of Storm Event Performance Monitoring Observations Bio CleanBEY-TS

a) Flow bypassof insert product; full of gros: b) Product full of water and draining slow|
solids. ~_at endof monitoring period

c) Poststorm inspectionOver 100% full of d) Post storm inspectiefPresence of gross
gross solidslargely organic debris and solids in catch basin. Note gross solids
sediment. top of outlet pipe scen.
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4272 Bio CleanECB-54

The major Storm Event Performance dviitoring observations for th8io Clean ECB-54 pilot site
location are summarized below:

=A =4 =4 =4 -4 =

Product: BioClean; Round Curb Inlet Basket with Media Filter
Monitoring Duration: 0905 to 1535
Cumulative Ranfall at Initial Bypass: 0.04 in
Rainfall Intensity Approximately Prior to Initial Bypass: 0.48 infh®30)
WQF: 019cfs
Observations:

o Overflowi Significant Bypass Occurred at 1005

o Flowrate at Initial Bypass Estimated at 0.43 cfs
Bypass occurred akie the WQF
Significant Bypass Occurred During One Observation Period Only
Bypass of Gross Solids During Overflow, Minimal-Baspension

Basket % Full at Initial Point of Bypas&pproximately 80%

o O O O o

Difficult to Observe Total Amount of Gross Soli@airing Monitoring Due to Standing
Water in Basket
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Figure4-3 below presents thevent hydrograph for sitgio CleanECB-54.

Figure 4-3. Event Hydrograph for Bio Clean ECB-54

ECB-54 (Bio Clean Round Curb Inlet Basket w/Media Filter)
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Figure4-4 below shows a series of photographs highlighting the major storm event performance -and post
storm inspection observations.

Figure 4-4. Summary of Storm Event Performance Monitoring Olservations Bio Clean ECB-54

a) Before initial bypassProduct full of water b) Flow bypass of BMP

c) Poststorm inspectionProduct nearly full of d) Poststorm inspectionBypass of gross
gross solids solids evident; Resence of gross solids in
catch fasin and on outlet screen
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