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SAFE CLEAN WATER PROGRAM

Introduction and Purpose

Multi-benefit stormwater best management practices (BMPs) constructed in Los Angeles (LA)
County may be eligible to receive Safe, Clean Water Program (SCW Program) funding for the
operations, maintenance, and monitoring of projects after construction. BMPs funded and
constructed through the SCW Program’s Regional Program are required to track post-
construction BMP performance, specifically performance related to the Program Goals which
the BMP was designed to address. Additionally, Municipal Program projects could also benefit
from the concepts and suggestions in this guidance, since these suggestions can strengthen
outcomes and support long-term performance for all projects. Post-construction monitoring and
maintenance can help verify that BMPs continue to function as designed after construction is
complete and for the useful life of the project. The feedback provided by specific, regular
reporting and adaptive management can bolster the project’s performance and commitment to
community benefits, realigning project operations with intended benefits.

This guidance addresses post-construction monitoring and maintenance related to Water
Quality Benefits, Water Supply Benefits, and Operations and Maintenance (O&M). Sections
within this guidance document include activities that can be incorporated into a post-
construction monitoring and maintenance plan to demonstrate that projects are functioning as
intended and contributing to SCW Program Goals and other efforts as discussed below.
Additionally, this guidance offers long-term adaptive management strategies and examples of
actions to take to address near-term triggers noticed during monitoring (e.g., observations of
diminishing BMP performance, notices from the community, etc.).

To provide proper context, it is important to understand the key elements of BMP monitoring to
determine which activities are appropriate for a given project. The following presents
foundational questions and considerations related to post construction BMP monitoring, which
steered the development of this guidance and will be expanded on in greater detail later:

® Who is BMP monitoring useful for?
BMP monitoring is useful for project developers, the community of local stormwater
practitioners, and the SCW Program. Collecting BMP performance data helps identify
whether a BMP is functioning as intended, including its ability to treat and remove polluted
runoff before downstream discharge, and whether the infrastructure is collectively
contributing to overall Program goals.

® What should BMP monitoring measure?
Monitoring that BMPs capture runoff and contribute to the treatment of pollutants (such as
those identified in the SCW Program funding applications) is the clearest way to be sure that
they are functioning as intended. Deciphering the magnitude of runoff capture and pollutant
reductions can offer even greater insight into performance and progress, though the
absence of continuous monitoring presents challenges that are discussed further within.
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® Where should monitoring take place?
The locations selected for BMP monitoring can greatly influence what the collected
information can provide. Monitoring only the runoff and pollutants that are captured by the
BMP (and not what may bypass) may help verify that the BMP is functioning but may not
offer watershed area context needed to understand performance related to watershed-scale
measures. Additionally, water passing through the BMP and returning to runoff flows is likely
cleaner, but pollutant reduction is rarely complete, and discharges will have some loading
associated with them. These nuances will differ from BMP to BMP depending on the specific
types and configuration, but where monitoring occurs and what that information can indicate
are important considerations for trying to get the most out of these data collection activities.

® When do BMPs need to be monitored?
Continuous BMP monitoring would offer the greatest amount of information, and while this is
generally feasible for flow-based measures, it is challenging for water quality considerations.
When, how, and how long monitoring occurs are all very important to consider as a BMP’s
performance is assessed through the course of its useful lifetime. This guidance offers
options for when monitoring may occur; it is important to consider these options to prepare
for mobilization efforts and how collected data may be used.

® Why is monitoring needed?
Monitoring to demonstrate that BMPs are functioning as intended is a requirement for
projects funded by the SCW Program. Beyond that, monitoring is extremely important to
make sure that BMPs are maintained in working order and that quick action can be taken if
they become non-operational due to the variety of challenges that may be faced in urban
watershed area settings.

® How do we monitor BMPs?
The mechanics of monitoring, physically collecting the data in situ once BMPs are
constructed, is beyond the scope of this guidance. There are a range of national, local, and
academic resources on these topics, ranging from best practices in the field to strict
laboratory protocols to ensure collected samples are handled and tested correctly. This
guidance points to some of the key local resources that can be used as a jumping off point
as needed to guide the field collection efforts associated with these monitoring
recommendations.

Monitoring provides insight at the BMP scale that can help make sure it contributes to
watershed area improvements that align with the Program Goals, where progress is now being
tracked through the Watershed Planning Initiative (WP).

Watershed Planning Initiative

The WP was initiated in 2023 to comprehensively and strategically enhance and track progress
towards the SCW Program’s 14 Goals. It uses data, collaboration, and community input to
inform SCW Program decisions, reduce redundancies, and enhance accountability across the
region. The WP produced nine Initial Watershed Plans (Plans) to accomplish this in each of the
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Watershed Areas (WAs); the Plans provide detailed information on Program-wide and WA-
specific targets, needs, strategies, and opportunities within the scope of the SCW Program.

To track progress toward SCW Program Goals, the Plans use two distinct types of metrics,
referred to as Performance Measures (PMs) and Indicators. PMs track progress at the project
scale, whereas Indicators sum and track project benefits across large spatial scales, such as
the SCW Program region or per WA. Each Indicator correlates to a specific target and aligns
with one of the 14 SCW Program Goals.

Explanation of Category and Tier Usage

There are a range of activities that could be included in a post-construction monitoring and
maintenance program for any given BMP, and these may vary in cost, resource and personnel
availability, level of effort, and level of complexity. The extent of information, feedback, and
insight into project performance provided by various monitoring activity options differ
accordingly. This guidance addresses this breadth of options by organizing post-construction
monitoring and maintenance activities into Value Categories and Effort Tiers. The intent is to
provide a range of potential options for project developers and operators to choose from that will
meet the specific needs and priorities of their project and its goals and provide the degree of
information about the project and its performance that is warranted.

Value Categories group activities by the type of information they provide and thus contribute
distinct benefits associated with incorporating the activity into a post-construction monitoring
and maintenance program. As such, activities across different Value Categories are not meant
to be compared. The three Value Categories used within this guidance are distinguished by
which of the following questions they answer. The symbols included for each Value Category
are used as identifiers throughout this guidance.

OO Value Category A: Is the BMP installed and operational?

Value Category B: How well is the BMP performing?

-C.C.E.-l'c Value Category C: How is the BMP contributing to WA goals?

Value Category B activities may align closely with tracking progress toward project goals (i.e.,
PMs) while Value Category C activities may align closely with tracking progress toward WA
goals.

Effort Tiers represent the relative levels of effort and/or cost associated with implementing an
activity. Since projects vary in size and complexity, estimating absolute cost ranges is difficult.
As project experience grows and cost estimates are refined for post-construction monitoring and
maintenance activities, cost estimates can be used for planning future activities. For this
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guidance, the Effort Tiers provide a proxy for cost that is generally assumed to increase as
monitoring activities increase in complexity. The Effort Tiers used in this guidance are as follows:

o Effort Tier 1 includes activities that require fewer resources and/or lower financial

commitment

o Effort Tier 2 includes activities that require infermediate resources and/or financial
commitment

o Effort Tier 3 includes activities that require more resources and/or higher financial
commitment

Value Categories and Effort Tiers offer flexible guidance and are not prescriptive or definitive
categories. The distinctions between activities in different Value Categories and Effort Tiers are
meant only to emphasize the difference in activities and outcomes achieved from implementing
a post-construction monitoring and maintenance program with different levels of cost and effort.
Agencies can incorporate activities from different Value Categories and Effort Tiers into a post-
construction monitoring and maintenance program, customized to data needs, budgetary
restrictions, personnel availability, etc. The corresponding findings from each activity can
provide more information on BMP effectiveness, refine O&M scheduling, produce long-term cost
savings, and help to adaptively manage the post-construction monitoring and maintenance
program.

Examples of Value Category and Effort Tiers in Practice

Below are a few examples of how Value Categories and Effort Tiers may be used to select
activities for a project. These three examples present projects with different resources and goals
to demonstrate the flexibility of Value Category and Effort Tier application. These examples are
not meant to be prescriptive of specific activities a project must select, and projects may choose
to select activities within any Value Category or Effort Tier regardless of guidance.

Example Project 1: The project has limited budget for post-construction monitoring and
maintenance but wants to develop a monitoring plan that is able to adequately assess if the
BMP is consistently achieving the planned pollutant removal.

The goal of assessing the magnitude of the BMP’s pollutant removal means this project may
focus on selecting activities designated as Value Category B. Limited budget means that the
project will likely prefer activities that fall into Effort Tiers 1 or 2. As contribution to overall WA
goals was not mentioned as a goal for this BMP’s monitoring plan, the information provided by
activities in Value Category C may not be necessary.

Example Project 2: The project has installed a BMP type that the project managers are familiar
with and have installed before in the WA. This familiarity provides reasonable confidence that
the BMP will be operating as intended, and since this type of BMP has been repeatedly installed
in the area, the project operators intend to develop a monitoring plan that can provide insight
into how this BMP type contributes to overall WA goals. This project does not have significant
budget limitations.
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The goal of assessing how the BMP contributes to meeting overall WA goals indicates that this
project may benefit from focusing on including activities designated as Value Category C in the
monitoring plan. Activities designated as Value Categories A and B may also be considered if
the information they provide is needed to meet minimum reporting requirements. As the project
does not have budget concerns, activities from all Effort Tiers may be considered.

Example Project 3: The project has installed a BMP type that is new to the project managers.
They want the monitoring plan to collect as much information as possible about the BMP so that
it can be determined if the BMP type works well for the area. The budget for this project is very
limited.

As the budget for this project is very limited, activities that fall into Effort Tier 1 are most likely to
be achievable. The goal of collecting as much information as possible indicates that activities
from all Value Categories may be considered. If budget ultimately limits how many activities can
be added to the monitoring plan, it may be useful to prioritize activities in Value Categories A
and B to determine BMP performance before assessing how it contributes to greater WA goals.

Throughout this guidance, information on Value Categories, Effort Tiers, and references for each
activity will be presented as follows:

c;f;g,y — Field Measurements
icon Value Category B | Effort Tier 1 | MS4 Permit; LA County BMP Guidance Manual
t 1 \ y

hd
Value Category Effort Tier Reference source(s) for activity

Information on each activity will be included following their introduction.

Additionally, reference sources are cited throughout this guidance (see Reference Section at the
end of this guidance). These sources provide more detail on the activities they reference in their
corresponding sections. These sources can be used to assist decision-making for the activities
to include in a post-construction monitoring and maintenance program.
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Water Quality Benefits m

Improving water quality is a primary goal of the SCW Program, which is largely accomplished
through BMP implementation. Cleaner water safeguards the environment, fosters safer
communities, supports regulatory compliance, and reduces pollution clean-up and human health
costs. Tracking water quality changes before and after BMP treatment can help diagnose flawed
or degrading systems and promote implementation of BMPs that reliably improve water quality.
Creating a post-construction monitoring and maintenance program that monitors water quality is
essential for meeting this Program Goal.

Water quality measurements (such as turbidity or concentrations of pollutants of interest) and
stormwater flow data can be combined with water quality analysis methods (such as summation
of loads, for example) to estimate BMP load reductions on a storm-by-storm or annual basis.

For more information on the PM pollutants specific to a BMP’s WA refer to the corresponding
Plans and Watershed Planning Tool, available at the SCW Program Watershed Planning

webpage.

Refer to the corresponding Plans and Watershed Planning Tool to learn more about the
“Improve Water Quality” Planning Theme, and the corresponding Indicators and PMs being
tracked through the WP, which may include:

e Zinc load reduction (pounds/year)

e Total phosphorous load reduction (pounds/year)

e Bacteria load reduction (billion/year; may be assessed in future adaptive efforts)

e Trash load reduction (%; may be assessed in future adaptive efforts)

e Total dichloro-diphenyl-trichloroethane (DDT) load reduction (pounds/year; may be
assessed in future adaptive efforts)

e Total polychlorinated biphenyls (PCBs) load reduction (pounds/year; may be assessed in
future adaptive efforts)

Water Quality Sampling Frequency

The following is a list of water quality sampling frequencies that are described per the
corresponding references:

e SCW Program Transfer Agreement, Exhibit F (Operations and Maintenance
Guidance Document): “Quarterly, unless justified otherwise”

o This is a minimum requirement for projects funded through the SCW Program,
for at least three years after the project begins operation. Sample collection may
emphasize wet-season sample collection (i.e., three annual wet-season samples
and one annual dry-season sample).

e Los Angeles County Public Works’ Best Management Practice Monitoring
Guidance Manual (LA County BMP Guidance Manual; attached): “BMP performance
monitoring frequency is based on BMP design and program requirements. If BMPs are

SCW Program Post-Construction Monitoring Guidance 6
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designed to treat wet/dry weather runoff, monitoring should occur during wet/dry weather
conditions... A common number of events for dry weather monitoring is four events per
year, with events occurring quarterly. The number of wet weather monitoring events...
typically occurs during three to five events per year covering a wide range of storm
sizes.”

e LA County National Pollutant Discharge Elimination System (NPDES) Municipal
Separate Storm Sewer System (MS4) Permit (MS4 Permit), for receiving waters and
outfalls: “...a minimum of three times per water year during wet weather for all

parameters” and “...a minimum of two times per water year during dry weather for all
parameters.”

o BMP sampling is not required to meet compliance with the MS4 Permit. However,
the sampling frequencies required for receiving waters and outfalls per the MS4
Permit can serve as a reference for BMP sampling frequencies. Aligning
sampling frequencies and dates of BMPs with MS4 Permit-compliant sampling
can help assess how concentrations and loads at receiving waters and outfalls
compare to BMPs for a given storm event. Comparing BMPs and data collected
for MS4 Permit compliance may provide justification for adaptive management of
the implementation program, and how BMP performance and pollutant reduction
is contributing to the goals of the WA. Coordinating sampling events can also
reduce costs via efficient mobilization.

e Coordinated Integrated Monitoring Plan (CIMP): A CIMP is a regional framework
developed to coordinate stormwater monitoring activities across multiple permittees
under the MS4 Permit. Refer to the watershed area’s corresponding CIMP for sampling
frequencies per wet- and dry-weather conditions, constituent, etc.

o As with MS4 Permit compliance, aligning sampling frequencies and dates of
BMPs with CIMP sampling can help assess how concentrations and loads at
receiving waters and outfalls compare to BMPs for a given storm event.
Coordinating sampling events can also reduce costs via efficient mobilization.

Aside from the minimum requirement per the SCW Program Transfer Agreement, the
frequencies referenced above are not meant to be prescriptive for a post-construction
monitoring and maintenance program. Considerations for selecting the water sampling
frequency for a post-construction monitoring and maintenance program include:

e Sampling more frequently to diagnose diminishing BMP performance

SCW Program Post-Construction Monitoring Guidance 7
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e Sampling during wet and dry season, based on BMP design and program requirements
(i.e., emphasizing dry-season sampling for dry-weather projects and targeted storm
event sampling for wet-weather projects)

o Sampling more frequently during the wet season for wet-weather projects (to obtain a
more representative sample of BMP performance throughout the wet season)

o Sampling the “first flush” storm event for wet-weather projects (where “first flush” may be
considered the first storm event of the wet season)

o Sampling multiple storm sizes and intensities for wet-weather projects, which would
result in data that is more representative of dynamic storm events over the year

e Sampling during storm events/conditions when the BMP has shown to have decreased
performance in the past

e Continuing sampling beyond the SCW Program-required three-year minimum period
(per the SCW Program Transfer Agreement)

e Collecting individual samples throughout storm events (not just at storm peak, for
example) to generate pollutographs (graphs of pollutant concentrations during a storm
event)

e Sampling during as many storms as possible, to track concentrations and corresponding
BMP performance by season/year

Increased water quality sampling incurs higher costs for equipment (purchase, repair, and
calibration), personnel (labor hours), laboratory sample analysis, etc. However, an increase in
water sampling frequency may also provide benefits:

¢ Improved understanding of BMP performance under varying conditions

e Early identification of maintenance needs based on declining pollutant removal

e Ability to correlate storm intensity with BMP effectiveness and corresponding operations
and maintenance (O&M) needs

e Enhanced support for adaptive management strategies

¢ Improved understanding and accuracy of estimating progress toward project and WA
goals

Especially after the first three years of sampling, frequencies can be adjusted if supported by
data trends, predictable and consistent BMP performance, recommendations from experienced
workers, and/or regulatory approval. Over time, improved data resolution and trend recognition
may incite adaptive management of monitoring frequencies, leading to more efficient sampling
events, better-informed O&M decisions, and long-term project cost savings.

Water Quality Sampling Mobilization

Carefully planning for water quality sampling based on forecasts can help to prevent lost time
and costs associated with false starts. Refer to the corresponding CIMP for the project’s
watershed area to review conditions that determine wet-weather sampling mobilization. In the
absence of mobilization criteria, the following criteria (consistent with qualified storm event
requirements per Section V.A.2.a.i. of Attachment E of the MS4 Permit) may be used to

SCW Program Post-Construction Monitoring Guidance 8



SAFE CLEAN WATER PROGRAM

determine whether to mobilize for an impending storm event and wet-weather sampling (though
alternative criteria specific to each watershed area may also be used):

e Storm forecasts must meet criteria at least 24 hours prior to the onset of rainfall

e A storm must be forecast to produce at least 0.25 inches of rainfall

e The probability of precipitation must be at least 70 percent

e Astorm event must be preceded by at least 72 hours of dry conditions (less than 0.1
inch of precipitation in a 24-hour period)

Water Quality Sampling Locations

Water quality sampling of BMPs involves collecting and analyzing stormwater samples to
measure pollutant concentrations, providing crucial information for evaluating how effectively a
BMP reduces pollutants of concern on a concentration basis. Collecting samples from at least
the BMP influent and effluent may help to characterize overall BMP performance of pollutant
reduction. The influent and effluent sampling locations may look different for different BMP types
but may be located downstream of the diversion point to the BMP (for the influent sample) and
downstream of BMP treatment processes (for the effluent sample). Note that infiltration BMPs
may not have the option to collect effluent samples.

Collecting water quality samples from additional locations throughout the BMP (e.g.,
downstream of pre-treatment devices, within storage galleries) can help to diagnose
performance of individual components and can help isolate the location of diminishing BMP
performance, and where corresponding O&M activities may be needed. Collecting water quality
samples from conveyance points (e.g., downstream of treatment/upstream of return) may help
to assess water quality goals for such conveyances.

Over time, water quality data may inform the need to update sample locations (i.e., adding
sample locations if data gaps are recognized, updating sample locations if data indicates that
trends become predictable, etc.). Such adaptive management strategies may lead to more
efficient data collection, better-informed O&M decisions, and long-term project cost savings.

Refer to the LA County BMP Guidance Manual for more information on sampling locations by
BMP.

Water Quality Sampling Methods

Water quality samples may be collected in a variety of ways:

e Grab sample

o Automated sampler (time- and flow-weighted composite sampling, pollutograph
sampling)

e In situ parameter measurement

Refer to Section II.G. of Attachment E of the MS4 Permit, the corresponding CIMP, and/or the
LA County BMP Guidance Manual for more information on sampling options and methods,
including sampling methods specific to the watershed area and constituent(s) being sampled.

SCW Program Post-Construction Monitoring Guidance 9
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Water Quality Sampling Pollutants

The selection of water quality sampling pollutants is central to evaluating BMP performance and
watershed area health, as it defines the parameters used to detect pollutant loading, treatment
effectiveness, and potential O&M needs. In addition to watershed area-specific goals, pollutants
may also align with those required for regulatory compliance to help verify that monitoring
results are meaningful and actionable. The constituent list below is outlined by Value Category
and Effort Tier and is derived from multiple references indicative of the range of possible
pollutants.

Over time, water quality data may inform the need to update which pollutants are sampled (e.g.,
adding pollutants if data gaps are recognized, deprioritizing pollutants if data indicates that
trends become predictable after the first three years of sampling, etc.). Such adaptive
management strategies may lead to more efficient data collection, better-informed O&M
decisions, and long-term project cost savings.

£ Flow
Value Category A | Effort Tier 1 | MS4 Permit; LA County BMP Guidance Manual

Flow measurements are critical for verifying that the BMP is functioning, and is therefore
included in Value Category A. As flow meters are simple and inexpensive to install, the activity is
included in Effort Tier 1.

Flow measurements are important for converting measured water quality concentrations to
estimated loads. Since flow and volume measurements are crucial for water supply, flow
measurements are explained in more detail in the Water Supply Benefits section.

Field Measurements
Value Category B | Effort Tier 1 | MS4 Permit; LA County BMP Guidance Manual

Field measurements are often collected as part of a water sampling program to quantify
physical and chemical conditions of a water sample. Field measurements are collected with a
handheld meter and may be taken instantaneously or continuously. Standard field
measurements include:

e Dissolved oxygen (DO)

e pH

e Temperature

e Specific conductivity

o Total suspended solids (TSS)
e Total hardness

Measurements of these parameters may augment water quality analysis and understanding of
changes in water quality conditions over time (and are thus categorized within Value Category
B). Because these parameters may be collected with a handheld meter, the relative cost of
collecting these parameters is low (Effort Tier 1).
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Refer to the LA County BMP Guidance Manual for more information on sampling field
measurements.

£ Turbidity
Value Category A | Effort Tier 1 | LA County BMP Guidance Manual

Turbidity measurements are included in Value Category A since turbidity can serve as a high-
level gauge of BMP operation and performance. Monitoring turbidity over time can help inform
whether BMP performance is diminishing; this can help inform O&M frequency requirements.
Turbidity measurements are included in Effort Tier 1 due to the relatively low cost of purchasing,
installing, and maintaining turbidity meters.

Turbidity meters are a practical option for addressing water quality performance in BMPs.
Stormwater turbidity can be used as a proxy for suspended sediment and other pollutant
concentrations, and properly collected turbidity data that has been calibrated with more rigorous
water quality observations (including pollutants tracked through WP PMs) and/or modeling
analysis can offer real-time insight into BMP performance and pollutant removal efficiency. If
turbidity is deemed to be a reliable proxy for stormwater quality for a given BMP (if supported by,
for example, multiple years of data and data-driven analysis, recommendations from
developers, etc.), turbidity monitoring can be a cost-effective alternative which offers more
continuous data, compared to more rigorous and expensive water quality monitoring and
sample analysis, which provides discrete water quality data. Connecting a turbidity sensor to a
data logger (which may log data in 15-minute intervals) can help with remote measurement,
reducing costs associated with personnel and sample collection mobilization.

Turbidity meters installed at the influent and effluent points can help assess if the BMP is
reducing turbidity and improving water quality. However, turbidity meters may also be installed
at multiple locations throughout the BMP (e.g., influent and downstream of treatment
components), which may help determine whether the BMP is operating to qualitatively improve
water quality at each treatment component; this can help diagnose performance of certain
components and trigger corresponding O&M for those components. Additional turbidity meters
needed to collect this data would require greater budget during installation and upkeep.

While turbidity meters are more cost-effective than water quality sampling, they may be
susceptible to fouling, degrading quickly, or requiring frequent re-calibration.

@ Primary/Secondary Pollutants
Value Category B | Effort Tier 2 | SCW Program Application

Through the SCW Program application module, a project applicant selects the primary and
secondary water quality pollutants that their project is intended to treat and reduce once
constructed. These pollutants often align with the limiting pollutants identified in the
corresponding Watershed Management Program (WMP). Examples of primary and secondary
pollutants that can be selected in the application module include:

e Metals (e.g., total copper, total lead, total zinc)

SCW Program Post-Construction Monitoring Guidance 1"
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¢ Nutrients (e.g., total phosphorous, total nitrogen)

e Bacteria
e Trash

o Toxics

e Chloride

Projects in the post-construction phases must demonstrate progress in reducing the
primary/secondary pollutants selected in the project applications. Once projects complete their
first operational year and a total of three years after operation begins, project developers
seeking future SCW Program funding for O&M may be required to demonstrate a reduction in
the pollutants identified in the project application or provide justification for why the project is
underperforming, along with a corrective action plan to ensure the project is operating as
designed. Tracking a project’s pollutant reduction performance is a measure of how well a
project is performing (and therefore assigned Value Category B). Sampling of the primary and
secondary pollutants requires mobilization, personnel, laboratory analysis, and more planning
and financial effort than field measurement sampling; these pollutants are included in Effort Tier
2.

Performance Measure Pollutants
Value Category B | Effort Tier 2 | IWPs

PM pollutants (which may align with the above primary and secondary pollutants, the
corresponding WMP, Indicator pollutants, etc.) that are being tracked through the WP measure
performance at the project-scale and are assigned to Value Category B. Sampling of the PM
pollutants requires mobilization, personnel, laboratory analysis, and more planning and financial
effort than field measurement sampling; these pollutants are included in Effort Tier 2.

For more information on the PM pollutants specific to a BMP’s WA refer to the corresponding
Plans and Watershed Planning Tool, available at the SCW Program Watershed Planning

webpage.

Indicator Pollutants
' Value Category C | Effort Tier 2 | IWPs

Indicator pollutants (which may align with the above primary and secondary pollutants, the
corresponding WMP, PM pollutants, etc.) that are being tracked through the WP measure
performance at the SCW Program- and WA-scale and are assigned to Value Category C.
Sampling of the Indicator pollutants requires mobilization, personnel, laboratory analysis, and
more planning and financial effort than field measurement sampling; these pollutants are
included in Effort Tier 2.

For more information on the Indicator pollutants specific to a BMP’s WA, refer to the
corresponding Plans and Watershed Planning Tool, available at the SCW Program Watershed
Planning webpage. Note that there may be overlap between PM and Indicator pollutants, so
coordinating sampling events may help to reduce redundancies.

SCW Program Post-Construction Monitoring Guidance 12
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WMP Category 1 Pollutants
' Value Category C | Effort Tier 2 | MS4 Permit (TMDLs)

WMP Category 1 pollutants are those associated with TMDLS (i.e., pollutants identified in a
WMP for which water quality-based effluent and/or receiving water limitations are established,
per the MS4 Permit). These pollutants are often prioritized for assessing watershed area health
and MS4 compliance; understanding how a BMP performs to reduce TMDL pollutants can help
assess the BMP’s utility as a project within its watershed area. As such, these pollutants are
classified into Value Category C. Sampling these pollutants requires mobilization, personnel,
laboratory analysis, and more planning and financial effort than field measurement sampling;
these pollutants are included in Effort Tier 2.

Refer to the applicable WMP and/or CIMP for information on each BMP’s WA, including
associated Category 1 pollutants. Links to additional information on WMPs and CIMPs is
included in the corresponding WA's Plan (see Table 1-1 and Appendix H).

WMP Category 2 Pollutants
' Value Category C | Effort Tier 2 | MS4 Permit

WMP Category 2 pollutants are those identified in the corresponding WMP because data
indicates water quality impairment per the 303(d) list (which lists impaired waterbodies as
mandated by the Clean Water Act). Sampling for these pollutants (in coordination with MS4-
compliant CIMP sampling) may help to identify patterns between waterbodies and BMP projects
that may affect those waterbodies, thus informing BMP utility and contributions to watershed
area health. Like Category 1 pollutants, Category 2 pollutants may help to assess watershed
area health, and so are classified into Value Category C. Sampling these pollutants requires
mobilization, personnel, laboratory analysis, and more planning and financial effort than field
measurement sampling; these pollutants are included in Effort Tier 2.

Refer to the applicable WMP and/or CIMP for information on each BMP’s WA, including
associated Category 2 pollutants. Links to additional information on WMPs and CIMPs is
included in Table 1-1 and Appendix H of the corresponding WA's Plan.

WMP Category 3 Pollutants
' Value Category C | Effort Tier 2 | MS4 Permit

WMP Category 3 pollutants are those identified in the corresponding WMP for which there is
insufficient data to indicate water quality impairment, but which exceed applicable limitations per
the MS4 Permit. Sampling for these pollutants (in coordination with MS4-compliant CIMP
sampling) may help to identify patterns between waterbodies and BMP projects that may affect
those waterbodies, thus informing BMP utility and contributions to watershed area health. Like
Category 1 and 2 pollutants, Category 3 pollutants may help to assess watershed area health,
and so are classified into Value Category C. Sampling these pollutants requires mobilization,
personnel, laboratory analysis, and more planning and financial effort than field measurement
sampling; these pollutants are included in Effort Tier 2.Refer to the applicable WMP and/or
CIMP for information on each BMP’s WA, including associated Category 3 pollutants. Links to
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additional information on WMPs and CIMPs is included in Table 1-1 and Appendix H of the
corresponding WA's Plan.

Other Pollutants
Value Category B | Effort Tier 3 | LA County BMP Guidance Manual

Miscellaneous pollutants may include those listed in the LA County BMP Guidance Manual that
are not included in the WMP or the Plans (as PMs and/or Indicators). Collecting and analyzing
certain pollutants may help inform BMP performance over time (Value Category B). One
example may be sampling for particle size distribution (PSD). PSD can be used to help
diagnose BMP filtration performance and effectiveness at capturing/removing sediment of
certain particle sizes. Corresponding adjustments can be implemented, such as more frequent
cleaning of filters if certain storm forecasts/intensities are correlated with PSDs that inhibit
filtration effectiveness.

Furthermore, collecting BMP water quality data for these additional pollutants may be useful for
comparing results with other projects within the watershed area, helping to evaluate project
performance at the watershed area scale (Value Category C). The added costs associated with
sampling these pollutants may be prohibitive for certain programs and are therefore grouped
into Effort Tier 3.

Water Quality Analysis

Measuring only water quality parameters is not enough to assess load reductions; additional
calculations and analysis are required to track progress toward WA Goals, and to gauge how
well the BMP is performing over time. The list of analysis methods below is outlined by Value
Category and Effort Tier and is derived from multiple references indicative of the range of
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possible analyses. As there is minimal difference in the effort required to conduct these
analyses, Effort Tier designation primarily considers the amount of monitoring information that is
required to conduct the analysis.

Over time, water quality data analysis may inform the need to update the monitoring plan (e.g.,
increasing sampling frequency to obtain a more robust dataset, adding sampling pollutants to
obtain a more holistic understanding of BMP performance, etc.) and/or O&M plan (e.g.,
performing retrofits or maintenance to improve BMP performance, increasing O&M frequency to
maintain performance regularity, etc.). Such adaptive management strategies may lead to a
more holistic understanding of the BMP’s performance, better-informed O&M decisions, and
long-term project cost savings.

£ Efficiency Ratio Analysis
Value Category A | Effort Tier 1 | SCCWRP

Efficiency ratio analysis is classified as Value Category A because it provides high-level results
indicating whether the BMP is operating to reduce pollutants (that is, if the BMP’s effluent has a
lower concentration of pollutants than the influent). Results are provided in the form of a
removal percentage, which indicates whether the BMP is removing pollutants, but does not
provide any additional information on performance. This analysis is assigned Effort Tier 1, as the
data required is limited.

To calculate results, efficiency ratio analysis compares the pollutant concentration in the influent
to the concentration in the effluent. Equation 1 shows how to calculate percent removal.

Equation 1: Percent Removal Calculation

Influent concentration — Ef fluent concentration
X 100% = Percent Removal

Influent concentration

Positive percent removal indicates that the BMP is successfully removing pollutants; negative
percent removal indicates that the BMP is introducing pollutants, rather than removing them.
Negative percent removals are an indication that a BMP requires maintenance, operational
updates, or redesign.

This method does not incorporate flow data, meaning that it is only able to determine whether
pollutant concentrations were lowered, and not quantify the amount of pollutant removed. Since
flow is not considered, these results can be misleading when analyzing how a BMP performs
with different influent loads or in comparison to other BMPs.

While efficiency ratio analysis has limited applications for assessing progress toward annual
load reductions, comparing percent removal results over time can indicate whether BMP
performance is diminishing, and can aid in adaptive management decisions.
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£ Statistical Evaluation of Pollutant Removal
Value Category A | Effort Tier 1 | LA County BMP Guidance Manual

Paired t-testing can be used to determine if there is a statistically significant difference in the
pollutant concentrations of a BMP’s influent and effluent. This evaluation will provide information
determining whether the BMP is functioning to remove pollutants, but does not provide any
additional information on performance, placing it in Value Category A. This analysis is assigned
Effort Tier 1, as the data required is limited.

When conducting a t-test, the hypothesis is that the pollutant concentrations measured in the
effluent are higher than or equal to the pollutant concentrations measured in the influent. The
null hypothesis is that the pollutant concentrations measured in the effluent are lower than the
pollutant concentrations measured in the influent. A statistically significant difference in pollutant
concentrations allows for the assumption to be made that the BMP is functioning to remove
pollutants.

Refer to the LA County BMP Guidance Manual for more information on the statistical evaluation
of pollutant removal and how to apply it to BMP water quality data.

g Summation of Loads Analysis
Value Category B | Effort Tier 1 | LA County BMP Guidance Manual

Summation of loads analysis is classified as Value Category B because this analysis quantifies
a BMP’s performance by estimating the pollutant load reduction. This analysis is assigned Effort
Tier 1, as the sampling needs are limited to flow and pollutant concentration at influent and
effluent locations. The summation of loads analysis method can be used to estimate pollutant
load reduction for each storm event (Equation 2).

Equation 2: Pollutant Mass Load Reduction Calculation
[Influent concentration X Influent flow rate] —
[Ef fluent concentration X Ef fluent flow rate]

* Storm event duration =

Pollutant mass load reduction rate by storm event

If the values in Equation 2 are assumed to be average concentrations and average flow rates
throughout the storm event, this will calculate pollutant load reduction for the storm event.

Alternatively, summation of loads can also be used to calculate average annual pollutant loads,
aligning with corresponding annual load reduction PMs. Per the LA County BMP Guidance
Manual, wet-weather pollutant loads can be calculated with influent and effluent water quality
concentrations and total runoff estimates for each storm event. Total annual wet weather
pollutant road reduction can then be calculated as the sum of load reduction from storm events;
for storm events where data is not collected, the median pollutant load may be used as an
estimate. Dry weather loads can be calculated by multiplying median dry weather pollutant

SCW Program Post-Construction Monitoring Guidance 16



SAFE CLEAN WATER PROGRAM

concentrations by average daily runoff volumes. These calculated pollutant load reductions for
wet- and dry-weather can be summed up to determine the average annual pollutant load
reduction for the year. Note, the level of effort associated with an average annual pollutant load
reduction estimate is higher than for sampling individual storm events.

This analysis method is limited by the amount of data collected; limited, discrete sampling data
may result in errors when extrapolating results to annual performance. Performing this analysis
with continuous concentration (or turbidity by proxy) and continuous flow data would more easily
allow for calculating annual mass load removals.

g Performance Index Analysis
Value Category B | Effort Tier 2 | SCCWRP; LA County BMP Guidance Manual

To conduct Performance Index (PI) analysis, influent and effluent flow-weighted event mean
concentration (EMCs) are calculated and plotted on a plot indicating five performance
categories (success, excess, marginal, insufficient, and failure). Pl scores provide a numerical
interpretation of the data on the plot and can be correlated to suggested actions for maintaining
proper BMP function (Figure 1).

By translating numerical scores into easily interpretable guidance, Pl analysis decreases the
subjectivity involved in determining whether a BMP is meeting water quality treatment goals. Pl
analysis can also be used to compare the effectiveness of different BMP types within a
watershed area, as the numerical Pl scores can be directly compared. Infrequent sampling must
be considered as a limitation to this method, since fewer data points means that the accuracy of
the resulting Pl score and suggested action needs to be more critically considered.
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Pl score of 1.96 indicates no action needed. A potential
interpretation of this score is that the BMP is performing
adequately often enough that it does not need immediate
maintenance, but it performs inadequately often enough that it
should be monitored for a declining trend.

Figure 1. Example of Pl Analysis

Pl analysis is classified as Value Category B because it aims to assess the removal achieved by
a BMP as progress toward the project’s water quality benchmark. Pl analysis is included in
Effort Tier 2, as there is an increase in the necessary calculations. Sampling needs are limited
to flow and pollutant concentrations at influent and effluent points.

The Southern California Coastal Water Research Project (SCCWRP) has publicly available web
tools that use uploaded BMP monitoring data to graph and analyze BMP performance. One of
these web tools plots and calculates Pl values based on provided EMC data. This PI analysis
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web tool (including an explanation on its method, scoring, and instructions for use) is accessible
here: https://sccwrp.shinyapps.io/bmp_wq_index_app/.

BMP Effectiveness Curves
Value Category B | Effort Tier 2 | LA County BMP Guidance Manual

Plotting log-transformed concentration data on a normal quantile distribution axis can help
compare the pollutant concentrations of a BMP’s influent and effluent (Figure 2). Higher
separation distance between the influent and effluent curves indicates higher pollutant removal
ability of the BMP. The examples shown in Figure 2 are hypothetical and provided for the sake
of understanding how this information would be presented. They do not depict all possible
results.
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EMCs across all quantiles.
Figure 2. Examples of BMP Effectiveness Curve Plot and Interpretations

As this information may help to provide results on how effectively the BMP functions to remove
pollutants at different influent rates, it has been assigned Value Category B. The necessary data
ranges in amount depending on how many pollutants are being plotted. For these reasons, this
analysis method has been determined as Effort Tier 2.

Refer to the LA County BMP Guidance Manual for more information on BMP effectiveness
curves and how to apply this method to BMP water quality data.
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Multi-Pollutant Index Analysis
' Value Category C | Effort Tier 3 | SCCWRP

Multi-Pollutant Index (MPI) analysis is classified as Value Category C because it aims to identify
how a BMP functions within the water quality priorities of its WA. MPI analysis is included in
Effort Tier 3 due to the increased analysis and sampling required; to conduct MPI analysis for
multiple pollutants of concern within a watershed area, samples of each pollutant must be
collected at influent and effluent points.

MPI analysis considers Pl scores for multiple pollutants to give a numerical score that can
represent how the BMP performs across the range of analyzed pollutants. During calculations,
pollutants are weighted by order of concern within the watershed area, so that the MPI score
calculated is accurate to the water quality priorities of the watershed areas. Like Pl scores, MPI
scores can be correlated to suggested actions for BMP maintenance. To use this method there
must be data collected for multiple pollutants at the same sampling event.

Like with Pl analysis, the results of MPI analysis translate data that may be difficult to
understand into easily interpreted guidance. MPI analysis is useful for determining whether the
type of BMP installed can meet the treatment needs of a specific watershed area. Repeated
high MPI scores may indicate that even if a BMP is successful at removing select pollutants, it
may be failing to treat those that are a priority within the given watershed area (indicating that
the BMP may need operational changes, increased maintenance, a retrofit/redesign, or the
installation of supplementary BMPs downstream to help meet the treatment needs). This
knowledge is also helpful when looking to implement future BMP projects since it allows for the
installation of BMP types that will maximize the benefits to the given watershed area.
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Triggers and Actions

Table 1 highlights water quality improvement actions that can be taken if monitoring activities
indicate that a BMP is not performing adequately. This list serves as guidance and is not
exhaustive of all possible “triggers” related to water quality improvement. The “actions” can be
modified based on BMP type and corresponding manufacturer recommendations, field
experience, watershed area-specific regulations, community input, etc. While this list provides
general recommendations, it is the responsibility of the Project Developer to ensure operation
and performance of the BMP, which may address “triggers” and/or require “actions” not listed
here. Documenting any actions and outcomes can help to inform future planning and adaptive
management.

Table 1: Water Quality Benefits Adaptive Management Examples

Consideration

Triggers

Actions

Increased Turbidity/Fouling

Elevated turbidity over time
Sensor fouling

Sediment buildup (especially
after storm events)

e Increase frequency of
sediment removal and/or
turbidity sensor cleaning

e Inspect post-storm to prevent
long-term fouling

Sampling/Frequency
Optimization

High variability in water
quality results between
sampling events

Lack of trend clarity

¢ Increase sampling frequency
during initial years or high-
flow seasons

e Reduce once performance
trends stabilize (data-
supported reduction)

Storm Event-Based
Maintenance

Evidence from autosampler
or turbidity data showing
pollutant spikes immediately
following large storms

e Schedule targeted post-storm
inspections and maintenance

e Clean pretreatment units and
sedimentation chambers
promptly

Sampling Method
Adjustments

Sampling results inconsistent
with expected pollutant loads
Time-weighted data not

representative of actual flows

¢ Shift to flow-weighted
composite sampling to better
characterize pollutant mass
loading and assess BMP
efficiency

Particle Size Distribution
Sampling

Sedimentation cleaning
shows evidence of fine
particle bypass (potential
source of sediment buildup)

e Use particle size distribution
data to optimize pre-treatment
screening design and
determine appropriate screen
replacement frequency

SCW Program Post-Construction Monitoring Guidance

21




SAFE CLEAN WATER PROGRAM

Consideration

Triggers

Actions

Decreasing Pollutant Load
Removal

e Progressive decline in
removal of pollutants over
time

¢ |nitiate maintenance activities
e Establish scheduled

performance-based
maintenance

High Loads/Pollutant
Exceedances

e Negative percent removals

e Increased pollutant loads
(from efficiency ratio or
summation of loads analysis)

Implement intermediate water
quality sampling points to
diagnose and isolate
underperforming BMP
components

High Loads/Pollutant of
Concern Exceedances

e High MPI score (indicates
potential failure to treat
pollutants of concern
effectively)

Retrofit BMP

Redesign BMP (for
implementation of future
BMPs)

Supplement system with
additional BMPs (watershed-
scale adaptive management)

Flow Monitoring Integration

e Uncertain pollutant load
removal efficiency due to
missing or unreliable flow
data

Install and calibrate flow
meters at influent/effluent
points to enable accurate
load-based performance
analysis

SCW Program Post-Construction Monitoring Guidance
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Water Supply Benefits Ezls

As stormwater management control measures, BMPs are essential pieces of the constructed
watershed area system that are relied on to capture, treat, infiltrate, store, reuse, and/or convey
stormwater to other parts of the watershed area. Tracking water supply flow rates and volumes
throughout a BMP is crucial for understanding water supply goals, as well as the BMP’s
operational efficiency. Therefore, a project’s post-construction monitoring and maintenance
program is benefitted by incorporating methods for tracking, reporting, and interpreting
stormwater flows and volumes.

Water supply volumes can be estimated from continuous flow measurements using flow meters.
Groundwater storage and recharge volumes can be estimated from continuous water level data
(combined with BMP geometry, such as footprint area).

Similar to Water Quality Benefits, there are PMs specific to Water Supply Benefits that are being
tracked at the project scale to ensure that projects are delivering on their intended water supply
goals. Below are the PMs being monitored under the ‘Increase Drought Preparedness’ WP
theme:

e Average annual stormwater captured (acre-feet/years (ac-ft/yr))
e Average annual stormwater captured and recharged (ac-ft/yr)

Additionally, a project’s monitoring considerations depend on the stormwater’s fate (where the
managed water ends up) and the BMPs design. The following is a list of the fates that may
contribute to achievement of a project’s water supply goals:

¢ Infiltrated to managed useable aquifer

¢ Infiltrated over confined or unmanaged aquifer (with documentation to confirm infiltration
and use)

o Stormwater capture treated discharged to a receiving water body or aquatic ecosystem

o Diverted to existing treatment and reuse plants

e Diverted to future planned treatment and reuse plants

o Used on-site for potable offset

e Other stormwater capture

For more information on the water supply PMs and Indicators specific to a BMP’s WA and water
fates, refer to the corresponding Plans and Watershed Planning Tool, available at the SCW
Program Watershed Planning webpage.
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Water Supply Measurements

£+ Flow Meters
O Value Category A | Effort Tier 1 | MS4 Permit; LA County BMP Guidance Manual; IWPs

Flow meters are cost-effective tools for helping to verify that water is flowing through the BMP,
and for recording a BMP’s flow and volumetric capture data. They have the capacity to record
data continuously, providing estimates for volume capture that can be used to provide estimates
for the PMs related to water supply. When combined with continuous water quality data (such as
turbidity measurements from turbidity meters), flow meters can provide highly valuable
information on water supply in addition to water quality. Even if water quality data is discrete,
loading estimates can be extrapolated and estimated using flow meter data (see Water Quality
Benefits section for methods and analyses that incorporate flow data). Additionally, pairing flow
meters with a telemetry system reduces the effort required to collect data and allows data to be
uploaded in real-time and continuously.

To estimate captured stormwater runoff (especially annual volumes related to PMs), flow meters
must be placed at both the inlet and outlet locations. The flow meter at the inlet records the total
runoff volume entering the BMP, while the flow meter at the outlet records the total volume that
is discharged from the BMP via an outlet conveyance. For BMPs with infiltration components or
that divert to the sewer, the difference between these values is the total amount water infiltrated
or managed. Since the SCW Program’s Feasibility Study Guidelines specify that the volume of
stormwater captured for onsite reuse and augmenting other water supplies needs to be
estimated, flow meters installed at the appropriate diversion point may be used to calculate
average annual volumes for diverted stormwater.

Installing flow meters also provides important data for determining how well the BMP is
operating. During storm events, diversion rates, storage capacity, flowthrough volumes, and
infiltration rates may be limited by the BMP’s design and operational efficiency. Flow meters
allow for the tracking of flow through the BMP, and tracking flow rates is important for
diagnosing flawed components and potential O&M needs.

In addition to typical flow meters, there are many varieties of devices that can be used to
measure flow, such as:

e Automated sampler flow modules (connects to an automated sampler)

e Area-velocity (AV) sensors (can also measure water level; data reliability is affected by
turbulent flow; combined with channel geometry to provide flow)

e Weirs (requires water level sensor to calculate flow rates, and data reliability may be
affected by wet-weather flows)

e Flumes (unable to be used within pipe conveyance)

If flow measurement data gaps inhibit accurate estimates of the annual volumes related to the
water supply PMs, an example strategy for extrapolating data may be by using median storm

event flow volumes for wet-weather and median dry-weather flow volumes and then summing
up wet- and dry-weather volumes to estimate flow volumes throughout the year. Conducting
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regular inspections and calibrations of the installed flow devices are important considerations for
avoiding data gaps and verifying reliable data collection.

Over time, flow data may inform the need to update components of the monitoring plan (i.e.,
increasing recalibration frequency if data quality diminishes or goes offline, adding meters if
data gaps are recognized, etc.). Such adaptive management strategies may lead to more

efficient data collection, better-informed O&M decisions, and long-term project cost savings.

Refer to the CIMP of the project’s corresponding watershed area for any flow meter guidelines
and to the LA County BMP Guidance Manual for more information on flow measurement
devices that may be better suited for the appropriate BMP type.

Flow meter installation is grouped into Value Category A, as flow meters can help verify that
water is flowing through the BMP (i.e., that the BMP is operational). Installing flow meters is
identified as Effort Tier 1, as flow meters are relatively cost-effective to install.

@ Flow Measurements Taken Between BMP Components
Value Category B | Effort Tier 2 | MS4 Permit; LA County BMP Guidance Manual; Plans

In addition to installing flow meters at only influent and effluent locations for a BMP, flow meters
may also be installed between individual BMP components (such as after pre-treatment, before
or after infiltration basins, etc.). These additional measurement locations may provide
information on stormwater flows and volumes at each component, allowing for tracking water
volume fate at each point in the BMP. Furthermore, tracking water supply can help provide a
more localized diagnosis of BMP component performance and O&M needs. In contrast to flow
meter installation at only the influent and effluent locations, these additional locations may
provide more localized, quantifiable information on BMP functioning, aligning with Value
Category B. This aligns with Effort Tier 2, as it requires installation, maintenance, recalibration,
and monitoring of additional flow meters.

Refer to the CIMP for the project’s corresponding watershed area for any flow meter guidelines
and to the LA County BMP Guidance Manual for more information on flow measurement
devices.

£ Water Level Measurements
Value Category A | Effort Tier 1 | LA County BMP Guidance Manual; Plans

Water level sensors can be installed to track water levels and infiltration rates, especially for
BMPs with infiltration components. Verifying infiltration rates against modeled parameters can
help adapt BMP performance expectations and modeling assumptions. In combination with
BMP geometries (such as infiltration gallery footprint area, for example), infiltrative volumes can
also be calculated, contributing to groundwater recharge for water supply benefit. As with flow
meters, the logging of continuous water level data is key for understanding water supply
benefits and BMP performance. Installing water level sensors at the influent and effluent of the
infiltration/storage chambers of a BMP can help to estimate the water volume.
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The data provided by water level sensors can also help determine whether a BMP is meeting its
designed volume capacity and can help inform O&M needs. Analyzing water level data, flow
data, and precipitation data during storm events (including the 48-96 hours beyond the initial
event) can give an understanding of how measured hydrologic conditions compare to modeled
and design conditions. If infiltration is not happening at the rate the BMP was designed for it is a
sign that additional maintenance or design adjustments may be needed, or that modeling needs
to be revisited. Infiltration rates over time can be tracked to diagnose degrading stormwater
infiltration rates, which may require adjusting maintenance schedules and cleaning activities to
keep the BMP operating at intended capacity.

There are many varieties of devices that can be used to measure water level, such as:

e Pressure transducers (provides continuous data, but requires calibration)

o Radar level sensors (can be used when submergence is undesirable)

e AV sensors (can also measure flow; data reliability is affected by turbulent flow)
o Staff gauges (requires manual measurement, and therefore not continuous)

If water level measurement data gaps inhibit accurate estimates of annual volumes related to
water supply , an example strategy for extrapolating data may be by using median storm event
infiltration volumes for wet-weather and median dry-weather infiltration volumes and then
summing up wet- and dry-weather volumes to estimate infiltration volumes throughout the year.
Conducting regular inspections and calibrations of water level sensors are important
considerations for avoiding data gaps and verifying reliable data collection.

Over time, water level data may inform the need to update components of the monitoring plan
(i.e., increasing recalibration frequency if data quality diminishes, replacing/repairing sensors if
data gaps are recognized, etc.). Such adaptive management strategies may lead to more
efficient data collection, better-informed O&M decisions, and long-term project cost savings.

Refer to the CIMP for the project’s corresponding watershed area for any water level sensor
guidelines and to the LA County BMP Guidance Manual for more information on types of water
level measurement devices that may be better suited for the appropriate BMP type.

Water level sensor installation is grouped into Value Category A, as flow meters can help verify
that water is infiltrating (i.e., that the BMP is operational). Installing water level sensors is
identified as Effort Tier 1, as sensors are relatively cost-effective to install.
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Water Supply Analysis

Analyzing water supply data helps assess whether a BMP is treating the intended amount of
water. Collecting and analyzing detailed water supply data can facilitate maintenance strategies
that are specific to how BMPs react to certain storm intensities, extended storm events, and
corresponding water volumes. Ultimately, these activities can improve understanding of how a
BMP’s stormwater capture varies throughout a singular storm event, which can inform how
certain components are reacting to certain storm conditions (e.g., being diversion-limited by
capture), which can facilitate adaptive management practices to help capture more stormwater.

Over time, water supply data analysis may inform the need to update the monitoring plan (e.g.,
increasing sampling frequency to obtain a more robust dataset, etc.) and/or O&M plan (e.g.,
performing retrofits or maintenance to improve BMP performance, increasing regular O&M
frequency to maintain regular performance, etc.). Such adaptive management strategies may
lead to a more holistic understanding of the BMP’s performance, better-informed O&M
decisions, and long-term project cost savings.

@ Analysis of Water Supply Across Multiple Storms
Value Category B | Effort Tier 2 | LA County BMP Guidance Manual; SCCWRP

Los Angeles County’s Hydrology Performance Plot (Performance Plot) can be used to assess a
BMP’s flow performance using data collected across multiple, distinct storms. The Performance
Plot assesses BMP hydrologic performance for each storm assessed in the analysis by plotting
measured volume retained/design volume against measured precipitation depth/design storm
depth. The locations of these points on the plot classify the BMP’s performance into four
categories: success, failure, excess (manages more runoff than designed), and check data
(e.g., more runoff captured than physically possible). Once data points for recorded storms are
graphed, a hydrology performance index score can be calculated based on the number of
occurrences in each category (Figure 3). This score correlates to a suggested action for
managing the BMP.

This analysis method represents hydrological performance of the BMP in a way that provides a
quantifiable metric for assessing BMP hydrologic performance, and whether it is meeting
intended water supply benefits. A BMP that is failing to meet design expectations may require
an updated maintenance schedule to assess shortcomings in the existing O&M program and
apply adaptive management practices to optimize performance. For example, if analysis
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indicates that a BMP is not capturing the intended volumes during design storms, diversion
point flows and conveyances might be assessed for performance and/or scheduled for more
pre-storm O&M.
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Figure 3. Example of LA County's Hydrology Performance Plot

Additionally, SCCWRP has a publicly available web tool that plots data and calculates a
hydrology performance index score consistent with the Hydrology Performance Plot
methodology. This web tool (including an explanation on its method, scoring, and instructions for
use) is accessible here: https://sccwrp.shinyapps.io/bmp_wq_index_app/.

Conducting analysis on data collected across multiple storms provides information on how the
BMP is performing for a given storm and how performance changes over time, which may help
to anticipate potential O&M needs based on the weather forecast. This information may help to
inform project needs, thus aligning with Value Category B. Due to the level of analysis required,
this activity is classified as Effort Tier 2.

@ Analysis of Water Supply Within a Single Storm
Value Category B | Effort Tier 3 | LA County BMP Guidance Manual; SCCWRP

The Hydrology Performance Plot can also be used to analyze data points taken within a single
storm event, instead of across multiple storms. Water flow and volume can be analyzed over the
course of a storm to better understand water supply dynamics over time, how they might
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interact with precipitation, and how a BMP performs throughout the course of a single storm
event.

A limitation to this analysis is the amount of data required; flow data must be recorded at
multiple points throughout a single storm, and precipitation data must also be logged (or
referenced from a site such as the National Weather Service). Flow meters and water level
sensors may require more frequent recalibration so that they function properly for each recorded
storm event.

SCCWRP has a publicly available web tool that can be used to sum rainfall depths, create
hydrographs, and calculate infiltration rates during storm events. This web tool (including an
explanation on its method, scoring, and instructions for use) is accessible here:
https://sccwrp.shinyapps.io/bmp-hydrology-calculator/.

Comparing metrics and findings over the course of a single storm event can help diagnose BMP
issues and whether performance diminishes over time. Conducting analysis on how a BMP’s
performance changes throughout a single storm event can provide detailed information on
functioning and O&M needs. This information aligns with Value Category B. Due to the level of
analysis required and the data collection needs, this activity is classified as Effort Tier 3.

Triggers and Actions

Table 2 highlights potential water supply actions that may be taken if monitoring activities
determine a BMP is not performing adequately. This list serves as guidance and is not
exhaustive of all possible “triggers” related to water supply. The “actions” can be modified based
on BMP type and corresponding manufacturer recommendations, field experience, watershed
area-specific regulations, community input, etc. While this list provides general
recommendations, it is the responsibility of the Project Developer to ensure operation and
performance of the BMP, which may address “triggers” and/or require “actions” not listed here.
Documenting any actions and outcomes can help to inform future planning and adaptive
management.
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Table 2: Water Supply Benefits Adaptive Management Examples

Consideration

Triggers

Actions

Improper Flow Meter
Calibration and Placement

e Inconsistent or implausible
flow/volume data across BMP
stages (e.g., influent flow
volume is less than effluent
flow volume)

e Recalibrate flow meters
¢ Install additional sensors at

key points to better quantify
flow rates and volumes

e Explore alternative flow

devices

Infiltration Rate Decline

o Water level data shows slower
drawdown, reduced infiltration
rates, or standing water
during/after storm events (can
be calculated using SCCWRP
web tool)

e Inspect for clogging,

compaction, and over-
sedimentation

Remove accumulated
sediment

Replace subsurface media

Overflow Events

e BMP unable to retain design
volume

Investigate flow
control/diversion devices
Verify design capacity and
retrofit BMP as needed

Hydrology Performance Plot
Failures

e BMP data plots as “failure” per
Los Angeles County hydrology
performance plot

Conduct maintenance on
infiltration/storage
components

Verify constructed design
Reassess modeling
assumptio

Need for Storm Event
Remodeling/Recalibration

e Discrepancy between
measured and modeled
precipitation-runoff
relationships (based on failing
design storm capacity
retention, overflow events)

Update hydrologic modeling
assumptions/parameters
using site-specific data
Adjust monitoring frequency
during storm events to help
verify accurate data collection

Need for Continuous
Monitoring Integration

e Manual sampling (of influent
flows, water level, etc.) is
insufficient to capture dynamic
stormwater behavior and
timing

Install automated flow and
water level sensors for
continuous monitoring of
storm event duration, storage,
and infiltration performance

BMP Retrofit Required

e BMP consistently cannot
capture the runoff volume it
was designed to

Redesign diversion
structures, flow control
structures, weirs, or other
structural components that
improve capture and flow
Identify features that optimize
runoff capture to inform future
projects
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Operations and Maintenance @O

This section details O&M strategies for a BMP’s functional components. Ensuring adequate
O&M of a BMP’s components is essential for optimizing its lifetime performance. Where
measurable, findings from O&M activities may also provide supporting evidence of BMP
performance and may support various benefit metrics, including progress toward relevant PMs
and Indicators. The needs and costs associated with O&M activities are highly variable and are
dependent on BMP type, weather conditions, level of adherence to post-construction monitoring
and maintenance program, and more.

O&M reporting is crucial to understanding whether a project is delivering its intended benefits.
Reporting documents a project’s successes and lessons learned, and can steer adaptive O&M
efforts to help verify that the related BMP’s performance can be optimized for continued delivery
of project benefits.

For a project’'s O&M, specific PMs are tracked at the project scale to ensure that projects are
properly maintained and operated effectively, and therefore delivering their intended benefits.
Below are the PMs being monitored under the ‘Ensure Ongoing Operations & Maintenance for
Projects’ WP theme:

o Isthere an O&M plan being implemented to sustain intended project benefits? (yes/no)
e O&M cost ratio (%)
e O&M and monitoring funding ratio (%)

Note that these Performance Measures may have already been reported prior to project
construction. For more information on the O&M PMs specific to a BMP’s WA, refer to the
corresponding Plans and Watershed Planning Tool, available at the SCW Program Watershed
Planning webpage.

O&M Activities

O&M activities will vary based on specific project BMP components (e.g., specific treatment
components, hydraulic features, mechanical components, site conditions, etc.). As such, a
comprehensive list of O&M activities applicable to every BMP type and condition is not provided
in this guidance. Project-specific O&M activities (and other corresponding considerations for
health and safety, frequency, personnel needs, etc.) should be implemented in accordance with
a project’s approved O&M plan.

O&M Frequency

The following is a list of example frequencies for O&M activities related to a BMP’s operational
components:

e As needed, based on observations/visual inspections and worsening performance
e Annually, prior to wet season (inspected for effective operation and public safety)
e Quarterly
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e Semi-annually

o Before and/or after select storm events (e.g., based on learned patterns of storm
size/intensity and required O&M)

o Before and/or after every storm event

e In coordination with water quality sampling events

e Per component-specific specifications in the project’'s O&M plan

These frequencies are meant as guidance and can be adapted and adjusted based on feedback
from the community and tribal members, frequency and intensity of storm events, regulatory
recommendations, budgetary/personnel restrictions, recommendations from experienced
workers, etc. As much as possible, O&M activities can be scheduled to overlap with other
sampling events (including water quality sampling events) for efficiency and cost savings. O&M
activities can also be informed by the corresponding CIMP and manufacturer specifications;
refer to the corresponding CIMP and approved project O&M plans for guidance on O&M
practices specific to the watershed area and a project's BMP components.

Adaptively managing O&M frequency may help to maintain BMP performance over time.
Maintaining BMPs more regularly may also extend a project’s useful life. Additionally,
documenting and reporting outcomes from activities (e.g., performance data, condition trends)
can support adaptive management by enabling managing agencies to refine O&M schedules,
accurately justify resource allocation, and adapt practices based on observed performance and
evolving conditions.

Triggers and Actions

Table 3 highlights examples of triggers and actions related to ongoing O&M. This list serves as
guidance and is not exhaustive of all possible “triggers” related to ongoing O&M. The “actions”
can be modified based on BMP type and corresponding manufacturer recommendations, field
experience, watershed area-specific regulations, community input, etc. While this list provides
general recommendations, it is the responsibility of the Project Developer to ensure operation
and performance of the BMP, which may address “triggers” and/or require “actions” not listed
here. Documenting any actions and outcomes can help to inform future planning and adaptive
management.

Table 3: Ongoing O&M Examples

Consideration Triggers Actions

e Increase cleaning frequency

e Observed/measured/weighed e Propose upstream trash
Sediment or Trash buildup in pretreatment units, capture units
Accumulation sumps, or conveyance e Re-evaluate pretreatment
structures sizing
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Consideration Triggers Actions

e Clean and recalibrate sensors
with higher frequency

* Unresponsive sensors e Check telemetry settings
G e e e Sensors _conS|stentIy e Schedule equipment
malfunction or report poor data replacement per
e Telemetry errors manufacturer
recommendations

e Conduct hydro jetting or pipe
inspection with increased
frequency (e.g., after storm
events)

Hydraulic Blockage or

Reduced Flow Through e Flow bypassing treatment

systems
BMP Y o Clear debris and sediment
e Confirm valve operation
e Clean, lubricate, or replace
Pump Station or Valve Vault | ¢ Pump not activating pump/valve components
Failure e Valve sticking e Inspect control panels and
battery power sources
e Evaluate upstream sediment
e Shortened maintenance control .
. S o . intervals needed ¢ Replace filter media per
rierortartridge £109ging | | Reduced flow through filtration manufacturer specification
units o Consider retrofitting with

backwashable units

e Monitor and schedule repair

as needed
e Compare hydrology model
Structural Damage or e Cracking, settlement, or erosion results with actual/observed
Degradation observed during inspection design storm tolerance

¢ Restabilize with
geotextile/vegetation as
appropriate

¢ Verify drainage capacity

e Inspect flow control structures
; e Schedule maintenance for
water at BMP sites improved conveyance (or
retrofitting, if necessary)

Persistent Standing Water e Reoccurring flooding or standing
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Long-Term Vision for Post-Construction Monitoring
Guidance

As post-construction monitoring and maintenance programs are implemented throughout the
region, this guidance will evolve in response to new findings and feedback from interested
parties. As part of a long-term vision, future efforts will adapt accordingly to achieve the
following:

1.

4.

Refinement of O&M Guidance: This guidance aims to provide flexibility for project
developers to apply program practices as required for each BMP, and to adapt such
practices per informed, data-driven findings. This guidance includes examples for such
adaptive management (for sampling frequency, sampling locations, sampled pollutants,
etc.). As adaptive management is implemented and project developers learn more about
opportunities and limitations of program components (which may be applied generally to
BMPs throughout the region, or only for nuanced conditions relevant to BMP type, for
example), guidance may be updated accordingly.

Integration of Monitoring into Watershed Planning: As discussed in the Watershed
Planning Initiative section of this guidance, certain data obtained during post-
construction monitoring and maintenance programs may inform understanding of
progress toward WP goals (e.g., PMs). Such data may not be able to quantify
watershed-scale metrics directly; quantifying metrics may require modeling and
introduce uncertainty. However, post-construction program strategies may implement
parallel tracking strategies which separates project performance from watershed-scale
assessment, maintaining alignment with WP goals at appropriate scales.

Integration of Monitoring into Reporting Module: Standardizing reporting via the
Reporting Module will help to streamline data entry, improve consistency, and enable
comparison across subsequent reporting years (as data “shall be collected and
reported... for a period of three years,” per the SCW Program Transfer Agreement). The
Post-Construction Monitoring Reporting Outline/Wireframe can be used to help inform
updates to the Reporting Module that support standardized reporting practices.

Alignment and Integration with Regional Monitoring: BMP data alone is not
representative of watershed health. Assessing BMP data in tandem with regional
monitoring data (e.g., MS4-compliant CIMP) can help contextualize BMP performance
within watershed-scale conditions. When considered alongside BMP data, watershed-
scale CIMP results can be used to evaluate whether observed changes in downstream
water quality are consistent with anticipated pollutant load reductions associated with
BMP implementation. Specifically, CIMP data can be used in coordination with BMP
sampling data to:

e Establish baseline and background concentrations for pollutants of interest within
the watershed.

SCW Program Post-Construction Monitoring Guidance 34



SAFE CLEAN WATER PROGRAM

Assess how concentrations and loads at CIMP stations that are downstream of
BMPs compare to CIMP stations that are not downstream of BMPs.

Support interpretation of BMP performance results, especially in cases where
BMP influent concentrations are highly variable or influenced by regional
hydrologic conditions.

Identify storm conditions driving downstream loads (e.g., examining CIMP data
for specific sampling events such as first flush or large storm events, as well as
analyzing seasonal trends) to adaptively update a BMP sampling program.
Assess whether load reductions attributable to BMP implementation are
detectable and/or have a measurable impact on concentrations/loads of relevant
pollutants as measured at downstream outfalls receiving waters and outfalls.
Compare BMP data to CIMP data at downstream outfalls or receiving waters to
provide justification for further adaptive management.

5. Exploration of Integration with SCW Program Workforce Development Efforts:
Developing a workforce to support post-construction monitoring and maintenance
programs will be key for long-term SCW Program success. Refer to the SCW Program’s
Workforce Development Program Update for guidance on staffing projects via creating
new jobs and workforce development programs in addition to engaging the existing
workforce. In part, the Workforce Development Program aims to:

Train a County workforce for SCW Program projects and programs.
Establish a pathway for those with barriers to employment.

Connect people and communities to tailored training, jobs, and careers.
Leverage local partnerships and training/certification programs.

6. Monitoring for Nature-based Solutions (NbS), Community Investment Benefits
(CIBs), and Engagement: Additional updates to this guidance may be applied to
address NbS, CIBs, and engagement, as these are key components to SCW Program
development. Future efforts may include integration of existing metrics into project
monitoring standards.
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Conclusion

The post-construction monitoring guidance options presented throughout this document
(especially those with Value Category and Effort Tier designations) can be used to customize
monitoring and maintenance programs to ensure they include activities that best suit the needs
and functional requirements of a project’'s BMP. The guidance herein provides details on BMP
performance and is intended to support the continued delivery of a project’'s Water Quality and
Water Supply Benefits, as well as its ongoing O&M.

In post-construction, it is important to consider the following items for effective BMP
performance and monitoring:

e Sampling/monitoring frequency
e Mobilization efforts

e BMP sampling locations

e BMP sampling methods

e Pollutants to sample

e Measurements taken

e Analyses to conduct

These items will produce distinct types of data; it is important to consider the utility and intended
use of this data when selecting the appropriate activities to implement in a monitoring plan and
in practice. In the context of the activities conducted and the data produced, a well-informed
post-construction monitoring and maintenance program can yield many benefits, including:

e Diagnosing short-term O&M needs

¢ Improving monitoring efficiencies (for sampling event mobilization, staffing, resource
management, etc.)

e Managing the plan long-term by adapting to new insights

e Prolonging BMP lifetime

e Saving on long-term costs

¢ Quantifying BMP performance (e.g., PMs)

e Tracking contributions toward broader watershed-area goals (e.g., Indicators)

e Improving holistic understanding of BMP operations, the roles of BMPs in their
respective watershed areas, and the roles of BMPs in the SCW Program overall

As more projects continue to adopt, implement, and optimize post-construction monitoring and
maintenance programs, including incorporating information from this guidance and other
resources, new understandings and information will assist the evolution of this guidance and
associated best practices. Aligning with the long-term vision will continue to direct the SCW
Program toward successful implementation of stormwater control measures in the Los Angeles
region.
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Attachment

Los Angeles County Department of Public Works’ Best
Management Practice Monitoring Guidance Manual
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200 to 500%: +8% of
reading

0to 20 mg/L: £0.1
mg/L or 1% of
reading, whichever is
greater.

20 to 50 mg/L: +8%
of reading.

0 to 20 mg/L: +0.1

0.001,

Conductivity Four nickel electrode cells uS/cm, 0 to 200 mS/cm mg/L. or 1% .Of . 10.01,0.1 90%
mS/cm reading, whichever is
pS/cm
greater
0-100 mS/cm: +0.5%
of reading or .001
Specific Calculated from HUS/cm mS/cm \Affhichever is 0.001,
conductivity and ’ 0 to 200 mS/cm ’ 0.01,0.1 90%
Conductance temperature mS/cm greater. ms/em
100-200 mS/cm:
+1.0% of reading.
0to 999 FNU: 0.3
FNU or £2% of
Turbidity Nephelometric - Optical, FNU, NTU 0 to 4,000 FNU reading, whichever is 0.1 ENU 90%
90-degree scatter greater.
1,000-4,000 FNU:
+5% of reading
Flow Measurements
Rainfall Tipping bucket/potted 1.0% up to 2
Amount magnetic momentary inch 4.73 mL/tip inches/hour 0.01 per tip | 90%
contact reed switch (50 mm/hour)
Water Level K band radar frequency feet, mm 1.6 to 114.8 feet + 0.0065 foot 0.0033 foot | 90%
Depths from 0.033
Water Level Pressure transducer feet 2'823;;2?5?(;:3(301 to to 5.0 feet (0.01 to 0.0033 foot | 90%
) ! 1.52 meters): +0.008
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as needed.

Parameter

Table 5. Field Parameters Measurement Quality Objectives

Sensor Type/

Measurement Method

Accuracy

Detection
Limit

Hints for this table: Update table with project specific field parameters measurement quality objectives. Add or remove parameters

Completeness

Water Quality Field Parameters
Combination glass bulb . . 0.01 pH
+ 0
pH electrode pH, pH mV 0 to 14 pH units 10.2 pH units units 90%
-5to 70 °C (Temperature .
Thermistor, installed on compensation range for 0.1°Cor
Temperature ) °C P & +0.2°C 0.1 °F (user | 90%
conductivity sensor DO mg/L measurement: -5
. selectable)
to 50 °C)
0 to 200%: +1% of
reading or
1% saturation,
whichever is greater.
200 to 500%: +8% of
Dissolved Optical luminescence - o reading 0.01 mg/L o
Oxygen lifetime method ppm 0o 500%, 0 to 50 me/L 0to 20 mg/L: +0.1 and 0.1% 90%
mg/L or 1% of
reading, whichever is
greater.
20 to 50 mg/L: +8%
of reading.
0.001,
‘4
Conductivity Four nickel electrode cells us/cm, 0 to 200 mS/cm 0to 20 mg/L: £0.1 0.01,0.1 90%
mS/cm mg/L or 1% of
HS/cm
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23 APPENDIX A

23.1 Appendix A — Project Schedule

Revised schedule TBD
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23.2 Appendix B — Field Observation Sheet

FIELD OBSERVATION SHEET
=Fill out all applicable information
PROJECT NAME STATION ID
SAMPLER NAME STATION NAME
SAMPLER NAME COORDINATES M
DATE TIME w
WEATHER CONDITION
MONITORING TYPE O cees [] reze [ e
[l omr weaTneER [] wer weaTnEr [ owem [ oamae [] owercesT [ TremDERSTOAM
] eoa [ earToy coouwmy
SAMPLE COLLECTED? .
SAMPLE ID {FSID) o0, obsarvarions onty | 10| O
Y51 UNIT NO. DUPLICATE SAMPLE CoLLECTED? | | Y[ | WO
o wis, suplicoe somsde B (FSIOH
FIELD MEASUREMENTS IN DUPLICATE FLOW CONDITION  SAMPLE SOURCE
TEMPERATURE - " [] ory [0 erounowaTer [| OCEsw
pH [J eowped [ vesejmessrvoin || won-STORM
CASSOLVED DNYEEN — mgL [0 Tercxkuwe [0 marmua [[] sToam
8. CONDUETIVITY - T [] sTeams row SAMPLE DEPTH
SaLINITY - - [] smeryroopen [] soTiom  [] mipoe [ Sudrece
TuREDATY A NTU  MUA NTU SAMPLE COLLECTION METHOD
[ suTomatic ] rmaranan
IS SURFACE FLOW REACHING THE DCEAN? [0 ves [ wo [ 0ONT snow (see commen:)
FIELD OBSERVATIONS
ODOR COLOR
[ wone [] coupmess ALGAE NEAR DRAIN? | | YEE [ mo
AMMONIA [ eumsn - n
U TRASH COMING EROM DRAIN? || YES [ wo
[] cremica [ erownms: If yes, type of trash || PLASTICS [0 srrrorcam
- VEGETATION WODD
[] crwormne [] caeensrs [] vea U
[0 omeer
O] esmioecay [] sepersn o s s,
| ves O
M7 mwsty [ vewowrsn SOAP OR FOAM IN DISCHARGE? || L
(] eeTamcue [] ereviss WILDLIFE WITHIN 50 vagps? || Y& [ wo
[0 rovren ese TURBIDITY If yes, type and number
TERE pp. DU, BT MVIGEE . 1
[] cewace [ cuzas "
[ cuouoy REDTIDE (OcEAN)? | | "5 [ ] mo
[ rwrer
COMMENTS
Fagse L Piwnoub DATA WMANAZENIENT Mo Hodi-g Preprasa Lo B Perns " ald cosamatios rosat " lald Coaemvat on Theat (20250
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23.3 Appendix C — Monitoring Location Maps
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23.4 Appendix D — Flow Monitoring Location Maps
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23.5 Appendix E - YSI ProDSS Calibration Sheet

PrODSS Calibration Worksheet

When the Environment Demands It

This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility’s standard operating procedure (SOF) to ensure all calibrations are as accurate
and as consistent as possible

Refer to the YS! Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable
calibration resuits

Calibration Date Technician:.
Handheld Serial Number: Handheld Software Version:
Cable Serial Numb

Temperature

Reading when sensor is dry and in room temp air__ Accurate? Y N

Conductivity

Reading when sensorisdry and inroomtempair____ Acceptable value is less than T uS/cm

Actual Reading in solution before calibration is accepted:
Reading in calibration solution after calibration is completed:

Conductivity Cell Constant in GLP* record after calibration:,
Acceptabie range for ProDSS conductivity/temperature sensors (626902) is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Oxygen
Barometric pressure:

Actual Reading before DO% calibration is accepted:,
Reading in DO% calibration environment after calibration is completed:

041116 0a2zaneM D
-

0ODO gain in GLP record aftercalibration;_______ Acceptable range is 0.75 to 1.50 Caibration vale [10.5]

![ Findsh Caltration

Actual Readings during calibration

Buffer | Calibration Value J-2] eEmy** Acceptable i m¥ i buffer
7 S0 mV to 50 mV

4 =1451 1 om

pH 7 bufier mV valua

10 145 to 180 from
pH 7 bufier mV valua

pH slope in GLP record after calibration: Acceptable range is ~ 53 to 60 pH/mV
(ideal is 59.16 mV/pH)

*GLP stands for Good Labovatury Practice Ale. Thu catbiration mcand containg impontant infovmano

2oul e calt

*The pH mV {Swrnar Vaiue) can ais0 be seen in the lnal pH GLP recoed
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23.6 Appendix F — An Example of the Post-Sampling Event Summary Memo

INTER-OFFICE CORRESPOMNDEMCE
Stormwater Quality Division

Ka Lun Cheng, Grace Komjakraphan, Hoan

TO: Tang, Orlando Almader, Yao Kouwonou, DATE: March 28, 20158
Fernando Villaluna

FROM: Leslie Levy

SUBJECT: | Post-Storm Sampling Report - 3/21/2018 Storm

Dear Team,

This is the summary repart for the wet weather event which occurred from Wednesday,
March 21 to Friday, March 23, 2018. The teams were activated on Wednesday (3/21)
during normal work day hours and Friday (3/23) at 08:15-08:30 for sampling activities
for the following projects:

1. Viewridge Super Green Streets
2. Hasley Canyon Park
3. Rory M. Shaw Wetlands Park

Wednesday, March 21* — Team assignments for the grab sampling were as follows:

1. Frank Cheng and Grace Komjakraphan travelled to Viewridge Super Green
Streets project sites to check the autosampler program, conduct any necessary
autosampler program adjustments, and collect the grab samples.

2. Leslie Levy and Orlando Almader travelled to Hasley Canyon Park project sites
to check the autosampler program, conduct any necessary autosampler program
adjustments, and collect the grab samples.

The grab sampling activities at Hasley and Viewridge were successfully conducted. The
grab samples were dropped off at Weck Laboratory in the City of Industry, then
sampling teams returned to HQ during normal work day hours. All samples were
delivered to Weck Lab within the holding times.

Friday, March 23™ - Team assignments for the after-storm composite sample pick-up
were as follows:

1. Frank Cheng and Orando Almader travelled to Viewridge Super Green Streets,
Hasley Canyon Park, and Rory M. Shaw Wetlands Park project sites to pick
up the composite samples. Grace Komjakrapham was on stand-by during
sampling activities.

The composite samples for all project sites successfully collected full composite
samples. All samples were delivered to Weck Lab within the holding times. Team 1
retumed to HQ at 15:45 and Frank Cheng with Leslie Levy continued coordination with
Weck Lab until 16:15.
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INTER-OFFICE CORRESPONDEMNCE
Stormwater Quality Division

Total rainfall amounts (March 21-23):
1. Viewridge had 2.03" at Topanga Canyon

2. Hasley had 2447 at Castaic Junction
3. Rory had 1.72" at Tujunga SG
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1.0 INTRODUCTION

1.1 Project Description

The East Los Angeles Sustainable Median Stormwater Capture Project is in the unincorporated
area of East Los Angeles within Landscape Maintenance District Zone 35 — Montebello along
Northside Drive, Southside Drive, Concourse Avenue, and Montebello Park Way (see Appendix
6.8). The construction of the East Los Angeles Sustainable Median Stormwater (Project) was
proposed to reduce pollutants discharged into the Upper Los Angeles River watershed, which is
identified on the Clean Water Act Section 303(d) list as an impaired waterbody. Four stormwater
treatment systems were constructed to reduce and remove floatable trash, suspended
sediments, nutrients, metals, and hydrocarbons from runoff leading to Rio Hondo Reach 1 and
Los Angeles River Watershed Reach 2 waterbodies.

For this Project, two types of stormwater treatment configurations were installed. The first
configuration utilizes a nutrient separating baffle box (NSBB) and a series of infiltration wells to
capture stormwater pollutants. The NSBB system features a three-step treatment process
involving diversion, filtration, and infiltration which consists of a screening system, skimmer
system, and three sediment removal systems. This configuration is found in treatment systems
1, 2, and 4. The second configuration consists of a pre-treatment chamber, a structural cell
module system, and an infiltration well. The structural cell module system features a four-step
treatment process involving diversion, adsorption, absorption, and infiltration. This system
consists of a series of sand and biochar filter cartridges with a structural cell module system
located downstream which contains additional filter media for further treatment of stormwater.
This type of treatment configuration is found in treatment system 3.

The construction of the Project was completed in late 2021 and inaugurated by Los Angeles
County Public Works on May 18, 2022. Following the construction of the Project, the first year of
a three-year post-construction performance monitoring period began in April 2022 to evaluate
the effectiveness of the stormwater treatment systems in terms of volume capture and pollutant
removal ability.

1.2 Project Benefits

The Project benefits include improving stormwater quality, promoting water conservation, and
providing recreational and educational/outreach to the surrounding neighborhoods. The
stormwater quality improvement benefit has been achieved by constructing four underground
treatment units, spatially separated to treat stormwater from different sub-drainage areas. The
stormwater treatment units are designed to remove floatable trash, suspended sediment,



nutrients, metals, and hydrocarbons from the captured runoff. The treatment units will actively
treat stormwater runoff to help reduce the targeted pollutants from entering the Upper Los
Angeles River Watershed. The project is also structured to be full capture; any pollutants which
enter the treatment systems but bypass the pretreatment units will be captured by the
downstream drywells. Pollutants which enter as runoff into the pretreatment unit will not flow
to the Los Angeles River Watershed.

To promote water conservation benefits, the Project utilized drought-tolerant plants and native
trees as well as an installation of a high efficiency watering system to reduce regular irrigation.
In addition, the Project was designed to capture and infiltrate 22 AF of stormwater per storm
event. More than 100 infiltration wells have been constructed to allow treated stormwater to
recharge groundwater through percolation.

Furthermore, the Project includes interpretive educational signs to promote sustainable
development and water conservation, and outdoor exercise equipment that meets the American
with Disabilities Act (ADA) requirement. Teachers from the nearby Montebello Park Elementary
School have also used the Project to educate students about water conservation and climate
resilience.

1.3 Monitoring Objectives

The monitoring objectives of the Project are to understand the amount of stormwater that can
be captured and the amount of priority pollutants that can be removed. The monitoring
objectives were converted into a series of study questions, presented in Section 1.4 below.

1.4 Study Questions

The post-construction monitoring seeks to answer the following study questions:
How much water is captured by the Project annually?

What are the pollutant loads captured by the Project annually?

What is the pollutant removal efficiency of the nutrient separating baffle box?

P wnN R

What is the pollutant removal efficiency of the structural cell module system
pre-treatment chamber?
5. What is the overall pollutant load reduction achieved by the Project?

1.5 Reporting Period
This report represents the first year of monitoring conducted during the 2022 — 2023 monitoring
season (between April 1, 2022 and March 31, 2023).

1.6 Accomplished Monitoring Activities
A total of four dry weather and four wet weather samples were collected between April 2022
and March 2023. Continuous flow monitoring was conducted to quantify the amount of



stormwater captured and bypassed at the treatment system. An on-site rain gauge was used to
measure the total rainfall amount during each storm event.



2.0 MONITORING APPROACH

The monitoring approach followed the descriptions in the Project monitoring plan (see Appendix
6.7). One change to the monitoring plan was that a time-based schedule was used instead of the
described flow-based sampling. To answer the study questions listed in Section 1.4, water quality
and flow rate were measured during dry and wet weather conditions at the monitoring station
locations indicated in Table 1. Water quality samples were collected at the influent and effluent
of each NSBB and biofiltration planter box. The monitoring approach is presented in Sections 2.1
through Section 2.8.

2.1 Monitoring Location

A total of 14 monitoring locations were identified in this Project. The monitoring locations are
summarized in Table 1. The automatic ISCO samplers installed at each of the treatment systems
measured flow from the influent monitoring locations. Dry weather flows were measured
continuously at the influents and bypass to Treatment System #1 (located at Northside Dr. and
Garfield Avenue) and wet weather flows were measured continuously at the influents and
bypasses of all treatment systems. Bypass flow data from the flow sensors was recorded in the
Campbell Scientific datalogger in 5- to 15-minute increments. A map of the monitoring locations
can be found in Appendix 6.9.

Table 1. Stormwater treatment system monitoring locations, IDs, and parameters

Stormwater Dry Weather Wet Weather

Monitoring . . T o
Treatment Station ID Latitude Longitude Monitoring Parameter Monitoring Parameter

System Flow Water Quality Flow Water Quality
ELA-1N-INF 34.0131 -118.1305 o o . o
ELA-1N-EFF 34.01314 -118.1307 o o
#1 ELA-1S-INF 34.00992 -118.1314 . . . .
ELA-1S-EFF 34.00994 -118.1305 . .
ELA-01-BYP 34.01138 -118.1316 ] .
ELA-02-INF 34.0164 -118.1445 . .
#2 ELA-02-EFF 34.01639 -118.1446 ]
ELA-02-BYP 34.01631 -118.1444 .
ELA-3A-INF 34.01416 -118.1438 .
#3 ELA-3A-BIO-EFF 34.01414 -118.1438 . i
ELA-3A-EFF 34.01408 -118.1438 .
ELA-04-INF 34.01167 -118.1442 o o
#4 ELA-04-EFF 34.01174 -118.1442 .
ELA-04-BYP 34.01143 -118.1444 .

2.2 Monitoring Frequency
A total of four dry weather sampling events were conducted throughout the reporting period.
Dry weather samples were collected quarterly on 4/20/2022, 07/26/2022, 10/28/2022, and



01/25/2023. In the 2022-23 storm season, four qualified! storm events were sampled. Wet
weather samples were collected on 11/08/2022, 12/10/2022, 01/09/2023, and 02/27/2023,
respectively.

2.3 Sampling Methodology

Time-weighted water quality composite samples were collected (except for oil and grease, fecal
indicator bacteria, and field parameters) at each of the monitoring locations. Grab sampling
techniques were used for the samples where composite sampling was not appropriate at each of
the monitoring locations. The sampling methods are presented in Sections 2.3.1 and 2.3.2.

2.3.1 Dry Weather Sampling Method

Dry weather samples were collected at the influent and effluent of treatment system Site
ID#ELA-1N and Site ID#ELA-1S by time-weighted composite sampling method using the Teledyne
ISCO autosamplers. The Teledyne ISCO samplers were programmed to collect 48 samples totaling
9.6 Liters in 24 hours. Water quality samples were pumped into a composite bottle stored inside
each automated sampler when a pre-set program was triggered. Collected samples were
retrieved by the field crew within 24 hours after the sampling event. During the 2022-23
monitoring year, all dry weather runoff was intercepted by the upstream treatment system Site
ID# ELA-1IN and little flow was received by the downstream treatment system Site ID#ELA-1S.
Thus, dry weather sample was not collected at the treatment system Site ID# ELA-1S.

Bacteria and oil and grease samples were collected using a grab sampling technique at each of
the monitoring locations due to the short holding time and nature of the analytes. Grab samples
were collected simultaneously to the field crew retrieving the composite samples from the
automated samplers. To collect the grab samples, a sample bucket attached to a rope was
lowered inverted from the monitoring manholes into the storm drain and water that flowed into
the bucket was used as the grab samples. The collected samples were transferred into the
laboratory-provided sample bottles, stored in iced cooler to be cooled down to below 6 °C and
delivered to an Environmental Laboratory Approval Program (ELAP) approved laboratory with
the completed chain of custody (COC) document.

2.3.2 Wet Weather Sampling Method

Similar to the dry weather sampling method, wet weather samples were collected by the
Teledyne ISCO automated sampler using the time-weighted composite sampling method. Before
the sampling event, the automated samplers were programmed to start collection at the
beginning of the storm event and the first sample was collected when the incoming flow rate was
above the base flow condition. Depending on the storm's size and duration, the automated

1 A qualified storm event is a storm event that has the predicted rainfall of at least 0.25 inch at a seventy
percent probability of rainfall at least 24 hours prior to the event start time.
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samplers were programmed to collect 48 time-weighted samples totaling 9.6 Liters in a
composite bottle at various intervals during each sampling event. After the storm event, the
composite samples were retrieved from the sampling locations within 24-hours. Sample bottles
were tightly capped, stored in iced coolers, and chilled to less than 6 °C before being delivered
under COC protocol to the ELAP approved laboratory.

Bacteria and oil and grease samples were collected using a grab sampling technique due to short
holding times. Grab samples were collected at the beginning of each storm event.

2.4 Sample Handling

During sample retrieval, samples in the composite bottles were transferred into laboratory-
provided sample bottles and stored in coolers filled with ice at 6°C or lower. The samples were
delivered to ASSET Laboratories, Inc (1110 Artesia Blvd, Ste. B Cerritos, CA 90703) and Weck
Laboratories, Inc (14859 Clark Ave, City of Industry, CA 91745).

2.5 Chain of Custody Form

A COC form was completed by the sampling team in the field when collecting water quality
samples. Completed COC forms were submitted to ASSET Laboratories, Inc or Weck Laboratories,
Inc with the collected samples. Scanned copies of the COC forms are included in Appendix 6.6 of
this report.

2.6 Field Observation

Field observations were conducted during each sampling event in dry and wet weather
conditions. Data was input into the electronic field observation forms using ESRI Survey123
mobile application (https://arcg.is/TCLyK).

2.7 Field Measurements

A YSI ProDSS handheld multiparameter water quality meter was used in the field during dry and
wet events to measure the physical parameters; dissolved oxygen (DO), temperature, pH, and
conductivity. Calibration of the water quality meter occurred within 24 hours prior to the
collection of grab samples. Water was collected using the grab sample method to measure the
physical parameters; water in the bucket was swirled continuously to achieve homogeneity
before field measurements were taken. Duplicate measurements were taken for quality control
purposes. YSI ProDSS water quality meter was used for the first dry weather event; however, no
data was collected for that event due to dry conditions.

2.8 Flow Monitoring

Dry weather flows were measured at the influent of treatment system 1 (Site ID#ELA-1N-INF and
ELA-1S-INF). During dry weather conditions, it was anticipated that most of the flow would be
measured at treatment system 1 influent where runoff was diverted from the existing DDI 23



storm drain. Since treatment systems 2, 3, and 4 are designed to capture wet weather surface
runoff, dry weather flows at these monitoring locations were assumed to be insignificant and
were not evaluated. Wet weather flow was measured at the following monitoring stations: Site
ID# ELA-1N-INF, ELA-1S-INF, ELA-01-BYP, ELA-02-INF, ELA-02-BYP, ELA-3A-INF, ELA,-04-INF, and
ELA-04-BYP. At the five monitoring locations where wet weather flow was measured, water
depth (feet) readings were recorded every 5 to 15 minutes.

There were two types of flow sensors used in this project, area velocity sensors and radar level
sensors. Area velocity sensors were installed with the automated samplers at the influent of the
monitoring stations Site ID# ELA-1N-INF, ELA-1S-INF, ELA-02-INF, ELA-3A-INF, and ELA-04-INF to
measure the capture volume. It was noticed that the area velocity sensor installed at Site ID#
ELA-IN-INF was not able to measure flow rate with water depth less than 2 inches in storm
drains. To quantify the dry weather runoff volume, Manning’s equation was used. Details are
further discussed in Section 3.3. Radar level sensors were installed downstream from the
diversion structures to measure the bypass stormwater volume. The bypass stormwater volume
was calculated using Manning’s equation. The slopes of the storm drain inverts, the cross-
sectional areas of the flow, and the empirical roughness coefficients were obtained from the
Project as-built drawings. Manning’s Equation is presented in Equation 1.

Equation 1: Manning's Equation

Q= (1'4826> X A% X /S
n P3
where:
Q = flow rate in cubic feet
n = Empirical roughness coefficient of the pipe
P = Perimeter of the channel in feet
R = Wetted perimeter in feet
S = Channel slope in foot/feet



3.0 RESULTS

3.1 Water Chemistry

To assess the effectiveness of the treatment system, influent and effluent pollutant median
concentrations were calculated to determine the effectiveness of the NSBBs and the biofiltration
planter boxes in dry and wet weather conditions. The dry and wet weather median pollutant
concentration values are summarized in Table 2 and Table 3 respectively. The water quality
analytical data was provided by the laboratory as final reports in PDF and CEDEN format
electronic data deliverable files. The data was prepared in accordance with CEDEN guidance for
submission. Field measurement results are summarized in Appendix 6.4. The calculated influent
and effluent median values are also depicted in boxplot form in the Appendix, Section 6.10, to
provide a visual comparison for the pollutant removal ability of the NSBBs.

Table 2: Dry Weather Pollutant Median Concentrations

Bacteria

E. coli MPN/100mL 1 565 195
Enterococci MPN/100mL 18 4150 1900

Fecal Coliform MPN/100mL 18 310 330
Total Coliform MPN/100mL 18 16000 16000

Metals

Cadmium (Total) ug/L 0.2 0.0 0.0
Copper (Total) ug/L 0.5 16.0 14.5

Lead (Total) ug/L 0.2 1.0 0.4

Zinc (Total) ug/L 10 59.5 30.5

Cadmium (Dissolved) ug/L 0.2 0 0
Copper (Dissolved) ug/L 0.5 10.3 9.45
Lead (Dissolved) ug/L 0.4 0.35 0.24
Zinc (Dissolved) ug/L 10 50.0 24.5
Nutrients

Total Kjehldahl Nitrogen mg/L 0.1 1.2 0.5

Ammonia as Nitrogen mg/L 0.1 0.1 0.0

Nitrate as Nitrogen mg/L 0.5 6.2 5.9

Nitrite as Nitrogen mg/L 0.5 0.0 0.0

Total Nitrogen mg/L 0.1 7.1 6.8

Total Phosphorus mg/L 0.02 0.2 0.1

Particulate Matter
Total Suspended Solids | mg/L I 5 I 5.4 3.0
Conventional Chemistry
Oil and Grease mg/L 4.7 0 0
Total Organic Carbon mg/L 5 13.5 8.3
Total Hardness mg/L 1 555 570

Note:
"N" indicates the number of sample collected.
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Table 3. Wet weather pollutant concentrations

Bacteria
E. coli MPN/100mL 1 5200 6900 12000 24000 14000 10000 20000 15000 13000 46500 40000
Enterococci MPN/100mL 18 24000 17000 34000 28000 24000 24000 23000 36000 19000 84000 121500
Fecal Coliform MPN/100mL 18 12600 2950 31550 9200 10100 5400 8200 24000 19500 54500 13750
Total Coliform MPN/100mL 18 175000 50000 920000 920000 37500 63500 495000 1600000 107000 580000 54000
Metals
Cadmium (Total) ug/L 0.2 0.0 0.0 0.27 0.16 0.073 0.05600 0.3500 0.082 0.3300 0.170 0.220
Copper (Total) ug/L 0.5 11.0 11.0 22.5 16.0 12.0 13.0 18.55 10.0 18.6 12.95 13.0
Lead (Total) ug/L 0.2 4.1 2.7 9.9 7.2 4.8 4.5 17.6 3.7 24.3 5.35 4.0
Zinc (Total) ug/L 10 64.5 54.5 245.0 145.0 73.5 63.5 90.5 51.0 97.0 86.5 227.0
Cadmium (Dissolved) ug/L 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0745 0.13
Copper (Dissolved) ug/L 0.5 7.5 6.6 6.1 3.8 8.1 8.0 9.0 6.6 4.9 10.0 10.5
Lead (Dissolved) ug/L 0.2 0.37 0.4 1.6 0.9 0.3 0.5 0.365 0.18 0.275 0.85 1.4
Zinc (Dissolved) ug/L 10 46.0 43.0 165.0 70.0 50.5 40.0 30.5 17.0 24.5 57.5 198.5
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 1.6 1.3 6.45 4.00 1.3 1.1 2.4 1.6 2.2 3.8000 3.85000
Ammonia as Nitrogen mg/L 0.1 0.1 0.17 0.49 0.3 0.0950 0.17500 0.375 0.4 0.325 0.575 0.7
Nitrate as Nitrogen mg/L 0.5 1.4 1.4 0.1 0.07 1.0 0.9 1.12 0.14 0.8 0.585 0.865
Nitrite as Nitrogen mg/L 0.5 0.0190 0.1 0.03 0.0 0.061 0.054 0.0750 0.060 0.071 0.268 0.075
Total Nitrogen mg/L 0.1 2.9 2.6 6.6 3.8 2.6 2.3 3.4 2.4 3.1 4.6500 4.800
Total Phosphorus mg/L 0.02 0.28 0.25 1.1 0.49 0.24 0.26 0.8000 0.965 0.8900 0.42 0.52
Particulate Matter
Total Suspended Solids mg/L 5 23.0 16.5 75.5 47.0 28.5 15.5 158.0 334.5 171.0 29.0 13.0
Conventional Chemistry
Oil and Grease mg/L 4.7 2.3 2.5 2.85 4.1 3.1 1.9 2.400 2.35 1.5000 2.9 2.6
Total Organic Carbon mg/L 5 29 23 97.5 60 21 11 17.5 20.5 15 17.5 20.5
Total Hardness mg/L 1 117.8 113.45 70.7 43.1 41.25 38.55 88.15 109.75 115 50.45 30.2

Note:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23 monitoring period.
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3.2 Quality Control/Quality Assurance

Quality Assurance/Quality Control (QA/QC) procedures were performed to fully document the
field and laboratory data collected. The procedures ensured data integrity from the time of field
collection through the analytical processes to produce the highest quality data possible. Data was
assessed by the following parameters: Precision, Accuracy, Comparability, Representativeness,
and Completeness. Analytical chemistry QC was formalized by procedures outlined in the
Standard Methods For The Examination of Water and Wastewater and involved internal
laboratory QC checks such as method blanks, matrix spike/spike duplicates (MS/MSDs) and
laboratory control sample/laboratory control sample duplicates (LCS/LCSDs). QC in the field
included the analysis of equipment blanks, field blanks and duplicate samples, maintaining
proper sample documentation, and adherence to the Monitoring Plan.

Equipment blanks were analyzed to assess potential contamination from the new or pre-cleaned
equipment installed at all stations. Prior to the collection of equipment blank samples, all tubing
was flushed well with de-ionized water. On October 5, 2022, one equipment blank sample was
collected from each station and analyzed for all composite sample parameters. A summary of the
equipment blank detections found above the reporting levels (RLs) is summarized in Table 20-
Appendix 6.3. The source of equipment blank detections may be due to possible laboratory
contamination (e.g., contamination from preservatives, lab water, or cross contamination),
contamination that may occur during the blanking process in the field, or directly from the
equipment. Field corrective actions were taken; de-ionized water was used to back flush the
sampling lines prior to sample collection. Pollutants were sample strainers without introducing
additional cleaning agents. The procedure was assumed to be effective, and equipment blank
samples were not re-collected.

3.3 Runoff Volume Captured

Dry and wet weather stormwater capture volumes were calculated using data from the flow
sensors installed at each treatment system. During the monitoring period, the total dry and wet
weather stormwater capture volume by the Project was approximately 298 AF. In dry weather
conditions, surface runoff was either not observed or not significant, except for treatment system
Site ID# ELA-1N. The dry weather stormwater capture volume at Site ID# ELA-1N was calculated
during the driest month of the year, August. A total of 2.39 AF of dry weather runoff was recorded
between 08/01/2023 and 08/15/2023. The value was scaled to obtain the total dry weather
runoff volume captured that was 58.23 AF for the entire annual runoff capture volume. The
results are summarized in Table 4. The hydrograph is presented in Figure 1. When analyzing flow
data, it was noticed that the area-velocity sensor was not able to measure water velocity when
water depth was less than 2 inches (0.17 feet). The technological challenge was unavoidable as
the area-velocity sensor needs to be fully submerged to allow the ultrasonic signal travel in the
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water column that water velocity can be measured. Instead of using the area-velocity sensor to
measure flow rate directly, Manning’s equation was used to convert water level into flow rate
and, thus, the total dry weather runoff capture volume could be calculated.

Table 4. Dry Weather runoff capture volume

15-Day Runoff Capture Annual Runoff Capture

Site ID

Volume (Acre Feet) Volume (Acre Feet)
ELA-1N 08/01/2022 - 08/15/2022 2.39 58.23
Note:
# The velocity meter installed at the treatment system Site ID# ELA-1N was unable to detect sheet flow in dry
weather conditions. Manning's equation was used to calculate flow rates from water levels.

Figure 1 Hydrograph for treatment system Site ID# ELA-1N in dry weather conditions

em—— Site IDAELA-1N-INF
2022-23 Dry Weather Runoff Volume
[ — —

Level (0.081 ft):0.14 Velocity (0.000 ft/s):0.00 Calculated Flow Rate (2.393 af):0.26

T T T T T T T T T T T T T
2Tue 3Wed 4Thu S Fri 6 Sat 78Sun 8Mon 9Tue 10Wed 11Thu 12Fri 13 Sat 14 Sun 15 Mon
Aug 2022 8/1/2022 12:00:00 AM - 8/15/2022 12:00:00 AM

In wet weather conditions, stormwater captured volume was quantified for each qualified storm
event. It was observed that the area-velocity flow sensors installed at Site ID# ELA-02-INF, ELA-
3A-INF, and ELA-04-INF malfunctioned occasionally during storm events and flow data was not
recorded. The missing data was filled using a regression analysis by establishing the relationships
between stormwater capture volume and rainfall amount. Site specific regression curves were
used to estimate the total capture volume when flow data was not available. The regression
equations and the corresponding coefficient of determination (R?) are presented below. The wet
weather stormwater capture volume at each treatment system is presented in Table 5.
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e Forthe treatment system site ID# ELA-1N, the estimated stormwater capture volume (AF)
=1.7034 x total rainfall amount (inches); R?> = 0.84.

e For the treatment system site ID# ELA-1S, the estimated stormwater capture volume (AF
= 2.7161 x total rainfall amount (inches); R? = 0.76.

e Forthe treatment system site ID# ELA-02, the estimated stormwater capture volume (AF)
= 2.0847 x total rainfall amount (inches); R? = 0.92.

e For the treatment system site ID# ELA-3A, the estimated stormwater capture volume (AF)
=0.3025 x total rainfall amount (inches); R? = 0.80.

e For the treatment system site ID# ELA-04, the estimated stormwater capture volume (AF)
= 2.3547 x total rainfall amount (inches); R?> = 0.96.

Stormwater bypassed the treatment system Site ID# ELA-01, ELA-02, and ELA-04 were measured
downstream from the diversion structures. The solar-powered datalogger installed at Site |D#
ELA-01-BYP and Site ID# ELA-04-BYP shut down multiple times during storm events due power
shortage in cloudy and rainy days. Bypassed stormwater volume was not recorded in several of
the storm events. Regression analyses were used to fill the data gaps. The regression equations
that estimated the bypass stormwater volume at Site ID# ELA-01-BYP and ELA-04-BYP are
presented below. Table 5 provides a summary of stormwater bypass volume.

e The estimated stormwater bypass volume (AF) at Site ID# ELA-01-BYP = 41.53 x total
rainfall amount (inches); R = 0.91.

e The estimated stormwater bypass volume (AF) at Site ID# ELA-04-BYP = 0.0506 x total
rainfall amount (inches); R? = 0.83.

During the monitoring period, approximately 240 AF of stormwater was captured by the project
as aresult of 21.9 inches of total rainfall amount. Therefore, the total stormwater capture volume
in 2022-23 monitoring period was 298 AF (58 AF in dry weather + 240 A in wet weather = 298
AF). The total amount of stormwater bypassed the project was approximately 1,106 AF.
Ultimately, the project successfully captured about 27% of stormwater from upstream drainage
areas.
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Table 5 Summary of rain events, rainfall amount, runoff and bypass volume

D Da d Da A A A-O B A-O A-O B A A A-04 04

1 Yes 11/7/2022 | 11/9/2022 1.26 3.55 8.92 130.23 2.63 1.05 0.38 2.04 0.12
2 Yes 12/11/2022|12/13/2022 1.42 2.73 11.96 58.97 1.73 0.08 0.05 1.84 0.05
3 No 12/28/2022| 1/3/2023 1.48 2.64 13.12 111.01 2.62 1.67 0.45 3.02 0.07
4 Yes 1/9/2023 | 1/11/2023 3.28 7.04 10.50 136.22 6.73 4.53 1.62 9.00 0.17
5 No 1/15/2023 | 1/17/2023 1.64 2.09 2.44 93.58 5.45 1.82 0.17 3.75 0.16
6 No 1/30/2023 | 1/31/2023 0.38 0.95 4.88 70.19 1.52 0.09 0.12 0.93 0.00
7 Yes 2/24/2023 | 3/2/2023 8.45 11.83 19.41 323.24 16.18 3.99 2.15 20.58 0.38
8 No 3/14/2023 | 3/15/2023 1.54 6.47 4.83 63.96 7.50 0.77 1.42 3.75 0.26
9 No 3/20/2023 | 3/23/2023 1.61 7.42 0.45 66.86 5.03 2.02 1.07 3.92 0.08
10 No 3/29/2023 | 3/31/2023 0.84 3.99 2.23 34.89 4.14 0.34 0.25 2.05 0.04

Total: 21.90 48.70 78.73 1089.14 53.52 16.35 7.69 50.86 1.33

Total Stormwater Capture Volume: 239.50 Total Stormwater Bypassed Volume: 1106.82

Notes:

Yellow and green highlighted cells are estimated values.

~ Missing values in green highlight were calculated using a site-specific regression curve, where the Estimated Bypass Volume (Acre-feet) = 41.53 x Total Rainfall Amount (inches).

# The velocity meter installed at the treatment system Site ID# ELA-02 was malfunctioned. Manning's equation was used to calculate flow rates from the water level. The missing value in the yellow
highlighted was calculated using a site-specific regression curve, where the Estimated Capture Volume (Acre-feet) = 2.0847 x Total Rainfall Amount (inches).

A Missing values in yellow highlights were calculated using a site-specific regression curve, where the Estimated Capture Volume (Acre-feet) = 0.3025 x Total Rainfall Amount (inches).
* Missing values in yellow highlights were calculated using a site-specific regression curve, where the Estimated Capture Volume (Acre-feet) = 2.3547 x Total Rainfall Amount (inches).

** Missing values in green highlights were calculated using a site-specific regression curve, where the Estimated Capture Volume (Acre-feet) = 0.0506 x Total Rainfall Amount (inches).
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3.4 Pollutant Loading Calculation

The flow monitoring data revealed that dry weather flows were fully captured and contained
within the treatment system Site ID# ELA-1N. Dry weather pollutant load was calculated by
multiplying the pollutant median concentration with the average daily runoff volume measured
at the monitoring station, Site ID# ELA-1N-INF. The pollutant loading for dry weather is shown in
Table 6.

Table 6 Dry weather pollutant load captured in 2022-23 monitoring period

Pollutant Load Captured

Parameter ‘ Units ’ ELA-01
Metals
Cadmium (Total) Kg Not Detected
Copper (Total) Kg 1.15
Lead (Total) Kg 0.07
Zinc (Total) Kg 4.27
Cadmium (Dissolved) Kg Not Detected
Copper (Dissolved) Kg 0.74
Lead (Dissolved) Kg 0.03
Zinc (Dissolved) Kg 3.59
Nutrients
Total Kjehldahl Nitrogen Kg 86.2
Ammonia as Nitrogen Kg 7.2
Nitrate as Nitrogen Kg 445.3
Nitrite as Nitrogen Kg Not Detected
Total Nitrogen Kg 510.0
Total Phosphorus Kg 14.4
Particulate Matter
Total Suspended Solids | Kg | 387.9
Conventional Chemistry
Oil and Grease Kg Not Detected
Total Organic Carbon Kg 969.6
Total Hardness as Calcium Kg 39863.2

Note:

The total dry weather runoff volume is approximately 58.23 acre-feet during

the 2022-23 monitoring period.

For wet weather pollutant loading calculation, the pollutant loading was determined based on
the runoff volume and the pollutant median concentrations. Once the pollutant load captured at
each of the treatment system was calculated, the total pollutant captured by the Project could
be obtained. The wet weather pollutant load that was captured by the treatment system is
presented in Table 7. The total pollutant load captured by the Project is presented in Table 8.

15



Table 7 Wet weather total pollutant loads captured in 2022-2023

Pollutant Load Captured in Wet Weather Condition

Pollutant Load Pollutant Load Pollutant Load Total Pollutant
Parameter Captured Captured Captured Captured
ELA-1N-INF ELA-1S-INF LA-02-INF
Metals
Cadmium (Total) Kg 0.00 0.01 0.02 0.00 0.01 0.04
Copper (Total) Kg 0.66 1.17 1.49 0.18 0.81 4.30
Lead (Total) Kg 0.25 0.47 0.65 0.17 0.34 1.87
Zinc (Total) Kg 3.87 7.14 16.17 0.86 5.43 33.47
Cadmium (Dissolved) Kg 0.00 0.00 0.00 0.00 0.00 0.00
Copper (Dissolved) Kg 0.45 0.79 0.40 0.09 0.63 2.35
Lead (Dissolved) Kg 0.02 0.03 0.11 0.00 0.05 0.21
Zinc (Dissolved) Kg 2.76 4.90 10.89 0.29 3.61 22.46
Nutrients
Total Kjehldahl Nitrogen Kg 96.11 126.25 425.80 22.97 238.39 909.32
Ammonia as Nitrogen Kg 7.24 9.23 32.35 3.56 36.07 88.44
Nitrate as Nitrogen Kg 84.10 97.11 7.26 10.62 36.70 235.80
Nitrite as Nitrogen Kg 1.14 5.92 1.98 0.71 16.81 26.57
Total Nitrogen Kg 174.20 252.49 435.71 32.25 291.72 1186.37
Total Phosphorus Kg 16.82 23.31 72.62 7.59 26.35 146.68
Particulate Matter
Total Suspended Solids Kg 1381.62 2767.69 4984.20 1498.71 1819.31 12451.54
Conventional Chemistry
Oil and Grease Kg 138.16 301.05 188.15 22.77 181.93 832.05
Total Organic Carbon Kg 1742.05 2039.35 6436.55 166.00 1097.86 11481.81
Total Hardness as Calcium Kg 7076.31 4005.87 4667.33 836.14 3164.98 19750.63

Motes:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23 monitoring period.

Pallutant loads were calculated using the median pollutant concentration times the total captured volume in wet weather conditions.
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Table 8 Total pollutant loads captured in 2022-2023

Total Pollutant Loads Captured in 2022-2023

Total Pollutant Total Pollutant
Parameter Captured In Wet Captured In Dry
Weather Weather
Metals

Cadmium (Total) Kg 0.04 0.00 0.04
Copper (Total) Kg 4.30 1.15 5.45
Lead (Total) Kg 1.87 0.07 1.94
Zinc (Total) Kg 33.47 4.27 37.74
Cadmium (Dissolved) Kg 0.00 0.00 0.00
Copper (Dissolved) Kg 2.35 0.74 3.09
Lead (Dissolved) Kg 0.21 0.03 0.24
Zinc (Dissolved) Kg 22.46 3.59 26.05
Nutrients
Total Kjehldahl Nitrogen Kg 909.32 86.19 995.51
Ammaonia as Nitrogen Kg 28.44 7.18 95.62
Nitrate as Nitrogen Kg 235.80 445,32 681.12
Mitrite as Nitrogen Kg 26.57 0.00 26.57
Total Nitrogen Kg 1186.37 509.96 1696.33
Total Phosphorus Kg 146.68 14.37 161.05
Particulate Matter
Total Suspended Solids Kg 12451.54 387.86 12839.40
Conventional Chemistry
Qil and Grease Kg 832.05 0.00 832.05
Total Qrganic Carbon Kg 11481.81 969.65 12451.46
Total Hardness as Calcium Kg 19750.63 39863.23 59613.87

Mote:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23

maonitoring period.
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3.5 Pollutant Removal Evaluation

Two differing structures of treatment units were implemented in this project: nutrient separating
baffle boxes, and a biofiltration planter box. The nutrient separation baffle box captures large-
scale pollutants such as floating trash, sediment, and debris by physically intercepting pollutants
from stormwater. Other pollutants attached to trash and sediment are also removed and may
include heavy metals, nutrients, bacteria, and oil and grease. Alternatively, the biofiltration
planter box utilizes physical and biological processes to contain and absorb pollutants from
stormwater. The planter box consists of vegetation, native soil, sand, and biochar to achieve the
pollutant removal capability.

The pollutant removal ability of the nutrient separation baffle box was evaluated in several ways.
First, an initial evaluation was conducted to determine if the nutrient separation baffle boxes
were removing or exporting pollutants in dry and wet weather conditions. The effluent
concentration to influent concentration ratio was calculated for each of the pollutants. When the
effluent-to-Influent concentration ratio is less than one, the pollutant is removed from the water
by the nutrient separation baffle box. The pollutant is exported from the baffle box if the ratio is
greater than one. The comparison results are presented in Table 9, Table 10, and Table 11 The
results suggest that pollutants are likely to be removed by the baffle boxes in dry weather
conditions. In wet weather conditions, pollutants exported from the baffle boxes are noticeable
but lack consistent patterns to demonstrate definitive results. Among all the baffle boxes, a
majority of the pollutants were exported from the baffle box at Site ID# ELA-04 where a trash
rack and slide gate were absent. Due to a degree of uncertainty which occurs because of the slim
determinations between several of the Removing vs. Exporting ratios, the removal efficiency of
the baffle box is also determined with a Mann-Whitney Test and an Effluent Probability Plot.
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Table 9 Pollutant removal and export from the nutrient separation baffle box (Site ID# ELA-1N)
in dry weather conditions

D > A A
; ; PO
Bacteria
E. coli MPN/100mL 1 565 195 Removing
Enterococci MPN/100mL 18 4150 1900 Removing
Fecal Coliform MPN/100mL 18 310 330 Exporting
Total Coliform MPN/100mL 18 16000 16000 -
Metals
Cadmium (Total) ug/L 0.2 0 0 -
Copper (Total) ug/L 0.5 16 14.5 Removing
Lead (Total) ug/L 0.2 1 0.4 Removing
Zinc (Total) ug/L 10 59.5 30.5 Removing
Cadmium (Dissolved) ug/L 0.2 0 0 -
Copper (Dissolved) ug/L 0.5 10.3 9.45 Removing
Lead (Dissolved) ug/L 0.4 0.35 0.24 Removing
Zinc (Dissolved) ug/L 10 50 24.5 Removing
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 1.2 0.5 Removing
Ammonia as Nitrogen mg/L 0.1 0.1 0 Removing
Nitrate as Nitrogen mg/L 0.5 6.2 5.9 Removing
Nitrite as Nitrogen mg/L 0.5 0 0 -
Total Nitrogen mg/L 0.1 7.1 6.8 Removing
Total Phosphorus mg/L 0.02 0.2 0.1 Removing
Particulate Matter
Total Suspended Solids mg/L | 5 5.4 3 Removing
Conventional Chemistry
Oil and Grease mg/L 4.7 0 0 -
Total Organic Carbon mg/L 5 13.5 8.3 Removing
Total Hardness mg/L 1 555 570 Exporting
Notes:

"N" indicates the number of sample collected.

The highlighted cells indicate that pollutants left the nutrient separating baffle boxes and went to the downstream treatment system.
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Table 10 Pollutant removal and exporting from the nutrient separation baffle boxes (Site ID# ELA-1N and ELA-1S) in wet weather
conditions

Median Concentration . ) Median Concentration . .
Removing/Exporting Removing/Exporting
Parameter
ELA-IN-INF ELA-1N-EFF Pollutant ELA-1S-INF | ELA-1S-EFF Pollutant
Bacteria
E. coli MPN/100mL 1 5200 6900 Exporting 14000 10000 Removing
Enterococci MPN/100mL 18 24000 17000 Removing 24000 24000 -
Fecal Coliform MPN/100mL 18 12600 2950 Removing 10100 5400 Removing
Total Coliform MPN/100mL 18 175000 50000 Removing 37500 63500 Exporting
Metals
Cadmium (Total) ug/L 0.2 0 0 - 0.073 0.056 Removing
Copper (Total) ug/L 0.5 10.95 11 Removing 12 13 Exporting
Lead (Total) ug/L 0.2 4.1 2.7 Removing 4.8 4.5 Removing
Zinc (Total) ug/L 10 64.5 54.5 Removing 73.5 63.5 Removing
Cadmium (Dissolved) ug/L 0.2 0 0 - 0 0 -
Copper (Dissolved) ug/L 0.5 7.5 6.6 Removing 8.1 8 Removing
Lead (Dissolved) ug/L 0.4 0.37 0.4 Exporting 0.3 0.5 Exporting
Zinc (Dissolved) ug/L 10 46 43 Removing 50.5 40 Removing
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 1.6 1.3 Removing 1.3 1.1 Removing
Ammonia as Nitrogen mg/L 0.1 0.1205 0.17 Exporting 0.095 0.175 Exporting
Nitrate as Nitrogen mg/L 0.5 1.4 1.4 -—- 1 0.9 Removing
Nitrite as Nitrogen mg/L 0.5 0.019 0.1 Exporting 0.061 0.054 Removing
Total Nitrogen mg/L 0.1 2.9 2.6 Removing 2.6 2.3 Removing
Total Phosphorus mg/L 0.02 0.28 0.25 Removing 0.24 0.26 Exporting
Particulate Matter
Total Suspended Solids mg/L | 5 23 16.5 Removing 28.5 15.5 Removing
Conventional Chemistry
Oil and Grease mg/L 4.7 2.3 2.5 Exporting 3.1 1.9 Removing
Total Organic Carbon mg/L 5 29 23 Removing 21 11 Removing
Total Hardness mg/L 1 117.8 113.45 Exporting 41.25 38.55 Removing
Notes:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23 monitoring period.
The highlighted cells indicate that pollutants left the nutrient separating baffle boxes and went to the downstream treatment system.
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Table 11 Pollutant removal and exporting from the nutrient separation baffle boxes (Site ID# ELA-02 and ELA-04) in wet weather

conditions
» » e & He
A-( A-( Po A-04 A-04 PO
Bacteria
E. coli MPN/100mL 1 12000 24000 Exporting 46500 40000 Removing
Enterococci MPN/100mL 18 34000 28000 Removing 84000 121500 Exporting
Fecal Coliform MPN/100mL 18 31550 9200 Removing 54500 13750 Removing
Total Coliform MPN/100mL 18 920000 920000 - 580000 54000 Removing
Metals
Cadmium (Total) ug/L 0.2 0.27 0.16 Removing 0.17 0.22 Exporting
Copper (Total) ug/L 0.5 22.5 16 Removing 12.95 13 Exporting
Lead (Total) ug/L 0.2 9.9 7.2 Removing 5.35 4 Removing
Zinc (Total) ug/L 10 245 145 Removing 86.5 227 Exporting
Cadmium (Dissolved) ug/L 0.2 0 0 - 0.0745 0.13 Exporting
Copper (Dissolved) ug/L 0.5 6.1 3.8 Removing 10 10.5 Exporting
Lead (Dissolved) ug/L 0.4 1.6 0.9 Removing 0.85 1.4 Exporting
Zinc (Dissolved) ug/L 10 165 70 Removing 57.5 198.5 Exporting
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 6.45 4 Removing 3.8 3.85 Exporting
Ammonia as Nitrogen mg/L 0.1 0.49 0.3 Removing 0.575 0.7 Exporting
Nitrate as Nitrogen mg/L 0.5 0.11 0.07 Removing 0.585 0.865 Exporting
Nitrite as Nitrogen mg/L 0.5 0.03 0 Removing 0.268 0.075 Removing
Total Nitrogen mg/L 0.1 6.6 3.8 Removing 4.65 4.8 Exporting
Total Phosphorus mg/L 0.02 1.1 0.49 Removing 0.42 0.52 Exporting
Particulate Matter
Total Suspended Solids mg/L 5 75.5 47 Removing 29 13 Removing
Conventional Chemistry
Oil and Grease mg/L 4.7 2.85 4.1 Exporting 2.9 2.6 Removing
Total Organic Carbon mg/L 5 97.5 60 Removing 17.5 20.5 Exporting
Total Hardness mg/L 1 70.7 43.1 Removing 50.45 30.2 Removing

Notes:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23 monitoring period.
The highlighted cells indicate that pollutants left the nutrient separating baffle boxes and went to the downstream treatment system.
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The second method used to determine the nutrient separation baffle box’s ability to remove
pollutants was evaluated using the Mann-Whitney Test to determine if the baffle box could have
a statistically significant reduction on quantities of pollutants. Data collected from nutrient
separation baffle boxes (including Treatment System Site ID# ELA-01, ELA-02, and ELA-04) were
pooled together to increase the number of data points. The statistical testing results revealed
that stormwater pollutants were not significantly removed by the NSBB in dry weather
conditions. In wet weather conditions, fecal bacteria removal by the baffle box was statistically
significant. The statistical testing results are summarized in Table 12.

Table 12 Test for statistical difference

2022-23 Dry Weather Dataset 2022-23 Wet Weather Dataset

Parameter . )
Mann-Whitney Test P-Value Mann-Whitney Test P-Value
Nutrients
Total Nitrogen” 0.49 0.12
Total Phosphorus as P 0.82 0.73
Total Orthophosphate as P 1.00 0.45
. Metas
Total Copper 0.49 0.84
Dissolved Copper 0.49 0.75
Total Lead 0.11 0.19
Dissolved Lead 0.25 0.89
Total Zinc 0.69 0.70
Dissolved Zn 0.66 0.55
Total Cadmium 1.00 0.50
Dissolved Cadmium 1.00 0.94
Oil and Grease 0.20 0.82
Total Organic Carbon 0.38 0.23
E. Coli#t 0.89 1.00
Total Coliform# 1.00 0.29
Fecal Coliform# 1.00 0.02
Enterococcus# 0.49 0.92
Particulate Matter

Total Suspended Solids 0.77 0.19

Notes:

A = Total Khejdahl+ Nitrite+ Nitrate.

# = Tested with log-transformation.

Null Hypothesis: The pollutant concentrations measured at the influent and effluent are similar.

The hightlighted cell represent the pollutant concentration was significantly removed (p-value <0.05).

Similar analyses were conducted to evaluate the pollutant removal ability of the biofiltration
planter boxes installed at treatment system Site ID# ELA-03. Since dry weather flow was not
observed at the monitoring locations, dry weather samples were not collected and the
performance of the biofiltration planter box in dry weather conditions could not be evaluated. In
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wet weather conditions, the performance of the biofiltration planter boxes is presented in Table
13.

Table 13: Pollutant removal and export from the biofiltration planter box (Site ID# ELA-03) in
wet weather conditions

Median Concentration

Parameter ELA-3A-INF ELA-3A-EFF Removing/Exporting Pollutant
Bacteria
E. coli MPN/100mL 1 20000 13000 Removing
Enterococci MPN/100mL 18 23000 19000 Removing
Fecal Coliform MPN/100mL 18 8200 19500 Exporting
Total Coliform MPN/100mL 18 495000 107000 Removing
Metals
Cadmium (Total) ug/L 0.2 0.35 0.33 Removing
Copper (Total) ug/L 0.5 18.55 18.6 Exporting
Lead (Total) ug/L 0.2 17.6 24.3 Exporting
Zinc (Total) ug/L 10 90.5 97 Exporting
Cadmium (Dissolved) ug/L 0.2 0 0 -
Copper (Dissolved) ug/L 0.5 9 4.9 Removing
Lead (Dissolved) ug/L 0.4 0.365 0.275 Removing
Zinc (Dissolved) ug/L 10 30.5 24.5 Removing
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 2.4 2.2 Removing
Ammonia as Nitrogen mg/L 0.1 0.375 0.325 Removing
Nitrate as Nitrogen mg/L 0.5 1.12 0.8 Removing
Nitrite as Nitrogen mg/L 0.5 0.075 0.071 Removing
Total Nitrogen mg/L 0.1 3.4 3.1 Removing
Total Phosphorus mg/L 0.02 0.8 0.89 Removing
Particulate Matter
Total Suspended Solids | mg/L | 5 158 171 Removing
Conventional Chemistry
Oil and Grease mg/L 4.7 2.4 2.35 Exporting
Total Organic Carbon mg/L 5 17.5 15 Removing
Total Hardness mg/L 1 88.15 115 Exporting
Notes:

The median pollutant concentrations were calculated based on five sampling events conducted in 2022-23 monitoring period.
The highlighted cells indicate that pollutants left the nutrient separating baffle boxes and went to the downstream treatment system.

The results indicated that slight amounts of total metals and oil and grease were being exported
from the biofiltration planter boxes. The magnitude differences of pollutant concentrations
before and after treatment were not significant. However, Fecal Coliform was found
approximately two times higher in water when leaving the biofiltration planter box.

Unlike the nutrient separation baffle boxes, the biofiltration planter box's pollutant removal
ability was not further evaluated using the Mann-Whitney Test due to only five data points being
obtained during monitoring period. The relatively small sample size may introduce a significant
error or bias in the statistical analysis. With an increase in data points during Year 2 and 3
monitoring, the pollutant removal ability of the biofiltration planter box can be assessed.
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3.6 Best Management Practice (BMP) Effectiveness

The pollutant removal evaluation results in Section 3.5 indicated that the nutrient separating
baffle box could remove fecal coliform in urban runoff during wet weather conditions. The
effluent probability plot evaluates the consistency of the removal during the five sampling events
in 2022-23. The effluent probability plot for fecal coliform in wet weather conditions is presented
in Figure 2. The effluent probability plot indicated that fecal coliform was effectively removed by
the NSBB showing approximately 68% (half-log) to 90% (one-log) reduction. The separation
between the two best-fit lines in Figure 2 becomes wider at higher concentrations. The
phenomenon suggested that the removal of bacteria inside the NSBB was relatively effective
when the influent fecal coliform concentrations were high. The results concluded that the NSBB
was most efficient in removing fecal coliform bacteria at a high concentration during wet weather
conditions.

Figure 2 Effluent probability plot for fecal coliform in wet weather conditions
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4.0 DISCUSSION

4.1 Pre-Treatment Unit Performance

The pollutant removal ability of the NSBB was studied in this project. The results in Table 9
indicates that, in dry weather condition, stormwater pollutants are likely to be contained and
removed by the baffle box. Dry weather flow data showed that water flow into the baffle box in
dry weather conditions was relatively slower than in wet weather conditions. Slow water flow
allows trash and sediment to settle within the treatment system and, thus, less likely to be
washed off to downstream of the treatment train. On the other hand, during wet weather
conditions, fast flowing water prevented pollutants from being settled in the treatment system.
The fast-moving water may stir up the settled pollutants from the baffle box and carry them
downstream of the treatment system.

Not only does flow rate affect the NSBB performance, the presence of a slide gate and trash rack
upstream from the baffle box seem to increase the baffle box performance. The results in Table
11 demonstrated that, for treatment system at Site ID#ELA-04, majority of the pollutants were
washed off from the baffle box into the downstream dry wells in a storm event. During the Project
design phase, the slide gate and trash rack were not included for the treatment system at Site
ID#ELA-04. In a rain event, stormwater carrying pollutants would not be slowed down by the slide
gate when entering the treatment system. Trash and debris would not be intercepted by the
trash rack neither. As a result, the NSBB might have been overwhelmed. Unfiltered stormwater
might have bypassed the treatment system that pollutants were found in the effluent water
samples. The finding underscores the importance of the using a slide gate to control and slow
down the incoming flow rate. More importantly, the presence of the trash rack will help filter out
trash and debris before stormwater enters into the baffle box and, thus, prolong the service life
and performance of the NSBB.

A significant amount of fecal coliform bacteria was removed by the NSBB during wet weather
conditions. This unexpected result is not observed with other fecal indicator bacteria testing like
total coliform and E. coli. It is our understanding that the baffle box treatment was not intended
to target the removal of fecal indicator bacteria specifically. Performance data collected from
similar treatment devices installed at LA County’s Roosevelt Park Stormwater BMP Project
indicated that fecal indicator bacteria was not removed by the baffle box. It is speculated that
insufficient data points from five sampling events conducted in 2022-23 monitoring year might
negatively impact the robustness of Mann-Whitney Testing and, thus, increase the chance of
committing an inferential error, or Type 1, error during analysis. Inferential error occurs when
pollutant removal ability of the nutrient separation baffle box is in fact not statistically significant.
The analysis outcome is interfered by noise in the dataset due to small sample size and a large
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degree of variance. To overcome the challenge, additional data will be collected to increase the
confidence in the data sets to produce continued statistically significant results for the nutrient
separating baffle box for all parameters.

4.2 Year 2 Monitoring

Year 2 of the Project will continue from April 1, 2023, and March 31, 2024. The same monitoring
locations, analytes, and methods are recommended to be utilized for the 2023-24 monitoring
season.
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5.0 CONCLUSION

The project’s post-construction monitoring was carried out from April 1, 2022 to March 31, 2023
with a total of four dry weather and four wet weather samples collected within the monitoring
period. There are two types of treatment systems studied in this project. The nutrient separating
baffle box and the structural cell module system.

The nutrient separating baffle box was found able to contain most of the stormwater pollutants
in dry weather conditions, as well as demonstrate a significant removal of fecal coliform in wet
weather conditions. The presence of the slide gate and trash rack were found having a positive
impact to the baffle box performance by slowing down the incoming water and removing trash
and debris from the water column. The monitoring activities in the next two years will allow
additional data to be collected. The statistical analyses can be re-run with a larger dataset to
confirm which type of pollutants can be significantly removed by the baffle box.

The overall sample results from the structural cell module demonstrated a slight decrease of fecal
indicator bacteria and dissolved metals. These results did not demonstrate a statistically
significant decrease in pollutant load, and more data will have to be collected to increase the
confidence in the median quantity of the pollutants between the influent, effluent, and biochar
effluent. Although the results were not significant, the samples collected from biofiltration
planter box tend to have lower concentrations of pollutants, which indicates the media is
successful in filtering bacteria and metals.

Overall, both the baffle box and the structural cell module were highly capable of removing
pollutants from storm water in dry and wet weather conditions. Large pollutant loads were
collected over the course of the monitoring year, preventing them from making their way into
the Los Angeles River.
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6.0 APPENDIX

6.1 Dry Weather Event Pollutant Concentration
Table 14 Pollutant concentrations collected from dry weather sampling events

Dry Weather #1 Dry Weather #2 Dry Weather #3 Dry Weather #4
4/20/2022 4/20/2022 7/27{2022 /27/2022 | 10/27/2022 | 10/27/2022 1/25/2003
Parameter Units  MDL  ELA-IN-INF ELA-1N-EFF ELA-1N-INF ELA-IN-EFF  ELA-ININF  ELA-IN-EFF  ELA-IN-INF ELA-IN-EFF
Bacteria

Ecoll MPN/100mL | 1 86 58 150 210 20000) 530 580 180

Enterococcl MPN/100mL | 18 2800 5400 130 170 140000 13000 5500 2500

Fecal Coliform MPN/100mL | 18 78 170 310 700 790 330

Total Coliform MPN/100mL | 18 »=16000 >=16000 5400 16000 540000 54000

Metals

Cadmium (Total) ug/L 0.2 OND OND OND OND OND OND OND OND
Copper (Total) ug/L 0.5 14 13 29 18 17 16 15 12
Lead (Total) ug/L 0.2 0.7 0.8 20 0.4 0.48] 0.3a] 12 0.4
Zine (Total) ugfL 10 71 81 140 7 18 20 48 34
Cadmium (Dissolved) ug/L 0.2 OND OND OND OND OND OND OND OND
Copper [Dissalved) ug/L 0.5 95 9.5 16 87 11.0 12.0 9.1 9.4
Lead |Dissalved) ugfL 0.2 0.4 0.4 0.6 D2 0.2a 0.28 03 02
Zinc (Dissolved) ug/L 10 68 78 a5 18 15 18] 32 31

Nutrients

Total Kjehldahl Nitrogen meg/L 0.1 11 16 2.0 0.7 OND OND 13 031
Ammania as Nitragen me/L 0.1 OND OND 0.1 0 0.24 0.26 OND OND
Nitrate as Nitragen meg/L 0.5 55 4.9 15 17 75 7.2 B8 6.8
Nitrite as Nitrogen mg/L 0.5 OND DND OND OND OND OND s 46
Total Nitrogen meg/L 0.1 B.6 E.5 35 34 75 7.2 8.1 7.1
DrthoPhosphate mg/L__ |0.01 017 0.17
Total Fhosphorus mg/L__ |0.02 0.2 0.1 OND OND 0.3 027

Particulate Matter
Total Suspended Solids | mg/l | 5 | 0 12 | 20 | i 37 3 7l 0s
Conventional Chemistry

il and Grease meg/L 4.7 OND OND OND OND OND OND OND OND
Tatal Organic Carbon mg/L 5 E.4 N EO 16 13 33 14 13
Total Hardness me/L 1 520 510 a60 480 590 B30 651 633

0 Signifies ND (Mon-Detect) For calculation Purposes
OND Signifies that the system never had traces of the pollutant. These values are excluded from data analysis

1 signifies an estimated concentration
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6.2 Wet Weather Event Pollutant Concentration

Table 15 Pollutant concentrations collected from the wet weather sampling events at ELA-1IN

Wet Weather #1 Wet Weather #2 ‘Wet Weather #3 Wet Weather #4
11/8/2022 11/8/2023 12/10/2022 12/10/2022 1/9/2023 1/9/2023 2/27/2023 2/27/2023
Parameter Units MDL ELA-1M-INF ELA-1N-EFF ELA-1MN-INF  ELA-1M-EFF ELA-1M-INF ELA-1N-EFF ELA-1N-INF ELA-1N-EFF
Bacteria
E. coli MPMN/100mL 1 17000 14000 5200 G900 3000 3400
Enterococci MPMN/100mL 18 12000 13000 24000 17000 33000 26000
Fecal Caliform MPN/100mL 18 16000 2400 5200 3500
Total Colifarm MPMN/100mL 18 240000 46000 110000 54000
Metals
Cadmium (Total) ug/L 0.2 OND OND OND OND 0.079) 0.063) 0.053J 0.0621
Copper (Total) ugfL 0.5 13 12 12 10 8.1 6.5 9.9 21
Lead (Total) ug/L 0.2 4.21] 4.4] 26 25 4.7 2.7 39 3.7
2ine [Total) ug/fL 10 79 a2 56 34 B0 47 69 62
Cadmium (Dissolved) ug/fL 0.2 OND OND OND OND OND OND OND OND
Copper [Dissolved) ug/L 0.5 11.0 8.7 8.4 7.6 4.9 4.8 6.5 5.6
Lead (Dissolved) ug/fL 0.2 0.62) 0.56) 0.41 0.46 0.3 0.34 0.33 0.37
Zinc |Dissolved) ug/fL 10 62 50 41 34 37 38 51 48
Nutrients
Total Kjehldahl Nitrogen mg/fL 0.1 23 2.0 1.1 1.2 1.7 0.77 1.4 1.4
Ammonia as Nitrogen mgfL 0.1 0.16 0.17 0.16 0.17 0.081) 0.086) 0.033) 0.0249)
Mitrate as Nitrogen mg/fL 0.5 0.15) 0.19) 2.1 2 14 1.4 14 0.18
Mitrite as Nitrogen mg/fL 0.5 Os 0.271 OND OND 2019 0200 076) J085)
Total Nitrogen mg/L 0.1 2.4 25 29 2.6 3.1 21 29 33
Orthophosphate as P mg/L 0.01 0.22) 0.18) 0.057 0.086 0 0.018
Total Phosphorus mg/L 0.02 0.33 0.28 0.28 0.25 0.14 0.16
Particulate Matter
Total Suspended Solids | mg/L 5 21.0 150 | 16 | 21 28 13 25 18
Conventional Chemistry
Oil and Grease mg/L 4.7 OND OND 2.3 2.5]
Total Organic Carbon mg/L 5 45 36 35 22 23 21 22 24
Total Hardness mg/fL 1 52 48 183 170 6.6 56.9 173 184

0 Signifies ND (Mon-Detect) For calculation Purposes

OND Signifies that the system never had traces of the pollutant. These values are excluded from data analysis

) Signifies an estimated concentration
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Table 16 Pollutant concentrations collected from the wet weather sampling event at ELA-1S

Wet Weather #3 Wet Weather #4

1,/9/2023 1/9/2023 2232023

Parameter Units MDL 5 5 ELA-15-INF ELA-15-EFF ELA-15-INF ELA-15-EFF
Bacteria
E. coll MPN,/100mL 1 24000 17000 14000 7700 5800 10000
Enterococc MPN,/100mL 18 23000 23000 24000 24000 £7000 49000
Fecal Coliform MPM/100mL 18 - - 11000 5400 9200 5400
Total Coliform MPM/100mL 18 e - 54000 35000 21000 92000
Metals
Cadmiurn {Total) ug/L 0.2 OND OND 0.164 00651 0.073 0.056! 0.048) 0.051)
Copper (Total) ug/L 0.5 14 14 22 14 7.6 73 10 12
Lead [Taotal) ug/L 0.2 3.9] d4.41 13 5.5 4.9 32 4.7 4.6
Zine (Total) ug/L 10 20 26 130 63 52 45 67 59
Cadmium {Dissolved) ug/L 0.2 OND OND OND OND OND OND OND OND
Copper |Dissolved) ug/L 0.5 12.0 13.0 9.1 7.9 4.5 5.6 7 8
Lead (Dissolved) ug/L 0.2 0.62) 0.75! 0.38 0.44 0.23 0.31 0.31 0.53
Zinc (Dissalved) ug/L 10 59 B5 54 a7 30 3 a7 43
Nutrients
Taotal Kjehldahl Nitrogen mg/L 0.1 13 1.2 2.3 1 0.72 0.94 13 13
Ammaonia as Nitrogen mg/L 0.1 a 0.18 0.31 0.3 0.1 0.14 080 017
Mitrate as Nitrogen mig/L 0.5 8.6 1.0 0.83 0.83 12 12 0.76 0.81
Nitrite as Nitrogen mg/L 0.5 0.121 0.13 0461 043 017! 017 076! .065.
Total Nitrogen mg/fl 0.1 10.0 2.3 3 1.8 19 16 22 2.2
Orthophosphate as P mg/l 0.01 e - 0.171* 0.191* 0.085 0.2 o 0.059
Total Phospharus mg/L 0.02 0.39 0.26 0.24 0.29 0.15 0.15
Particulate Matter
Total Suspended Solids | mg/L | 5 12.0 o | 130 | 43 29 13 28 18
Conventional Chemistry
0il and Grease mg/lL 4.7 0.98] 0.93) 3.1 1.9) 3.4) 6.1s
Taotal Organic Carbon mg/fL 5 17 14 27 11 14 23 25 11
Tatal Hardness mg/L 1 39 34 317 355 44.7 62.5 43.5 416

* Analyzed outside of holding time

0 Signifies ND (Non-Detect) For calculation Purpases
1 5ignifies an estimated concentration

OND Signifies that the system never had traces of the pollutant. These values are excluded from data analysis
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Table 17 Pollutant concentrations collected from the wet weather sampling events from ELA-02

Wet Weather #2

Wet Weather #1
A 13/10/2022 12/10/2022

1182022 11/8/2023
ELA-02-EFF

Wet Weather #3
FiiF 1/9

Parameter Units MDL  ELA-OZ-INF ELA-D2-INF ELA-02-EFF ELA-02-INF ELA-D2-EFF ELA-02-IN ELA-02-EFF
Bacteria
£ coll MPN/100mL 1 52000 55000 12000 24000 11000 11000
Enterococci MPN/100mL | 18 55000 26000 20000 28000 34000 37000 - -
Fecal Colifarm MPN/100mL | 18 - 54000 9200 9100 5200 — -
Total Coliform MPN/100mL | 18 - 240000 520000 1600000 520000 — -
Metals
Cadmium (Total) ug/L 0.2 DND OND D6 0.7 0.17) 0.16) D.27 0.12)
Copper (Total) ug/L 0.5 18 16 4 77 16 13 27 16
Lead (Total) ug/L 0.2 59 5.1 23 27 97 53 10 4.6
Zine (Total) ug/L 10 180 130 790 570 150 130 310 160
Cadmium |Dissolved) ug/L E Ds 0.065 DND DND DND OND 0.052) Ds
Copper |Dissohved) ug/L 0.5 6.1 7.0 61 15 16 22 5.3 5.1
Lead (Dissolved) ug/L 0.2 14 14 3 D.39 D.46 0.22 L7 14
Zine (Dissolved) ug/L 10 130 73 500 17 62 57 200 120
Nutrients
Total Kjehldahl Nitrogen | mg/L 0.1 4.2 0 19 7.5 4.4 32 8.5 39
Ammaonia as Nitrogen mefL 0.1 DND OND 28 16 D.75 0.22 D.22 0.38
Nitrate as Nitrogen mefL 0.5 0.11 D.14) 011 D D.22 05 DND 0
Nitrite as Nitrogen mg/L 0.5 DND OND D.15 D 055 .019) DND DND
Total Nitrogen mg/L 0.1 43 0.1 20 8.1 4.7 37 8.5 39
Orthaphosphate as P mg/L 0.01 L4 0.281* D.42 0 D.33 0.013
Total Phasphorus mefL 0.02 37 16 1 0.35 11 .43
Particulate Matter
Total Suspended Solids | mg/l | 5 210 25.0 200 | 250 75 B4 76 30
Conwventional Chemistry
DOil and Grease mg/L 4.7 DND OND 3.4 5.1 18 3.1
Total Drganie Carben mg/L 5 25 25 B30 &7 100 57 55 53
Total Hardness mg/L 1 45 36 122 78.9 55.1 25.1 B6.3 502

* Analyzed outside of holding time
0 Signifies ND {Non-Detect) For calculation Purposes
1 Signifies an estimated concentration

OMD Signifies that the system never had traces of the pollutant. These values are excluded from data analysis
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Table 18 Pollutant concentrations collected from the wet weather sampling events from ELA-3A

Wit Wieather 81
i 2

‘Wt Weather 51 ‘Wet Weaiber 83 Wt Weaiker 84

Parameter MOL  ELA-3AUNF  ELA2A-BMO-EFF  ELABAEFF  ELAZAINF  ELABABIOEFF  ELABAERF  ELA-ZA-INF ELA- 38 EFF ELA-3AANF  ELA-ZA-BIO-EFF  ELA-3A-EFF
Batteria
E coii mPr/10omL | 1 17000 13000 13000 24000 20000 20000 17000 SBO00
Entivococs MPH/100mL | 15 23000 26000 28000 18000 13000 GL000 45000 11000
Fecal Colfonm MPH/100mL | 13 11000 22000 5400 24000 17000
Total Cokiorm MPH/L0OML | 1= 70000 S2000 920000 1ED0000 160000
Moetais
Cadmium [Total) ug/fL 0.2 otD oD OND 0.76 1 0.33 0.4 05 0.0471 0081 0.058)
Copper (Tatal) ug/L 0.5 [ FXT] 241 61 78 8 ¥, 340 15 10 3.1
Lead [Total} ug/L 0.2 FET] 271 12 100 170 50 1 250 23 17 16
Tine_[Total) ug/L 1D 3E) 24l T, 320 [T 150 130 130 51 51 a3
Cadmium |Dissohed) ug/L 0.2 oD ey OND 00621 oHD OND ano aND oHD ey aran
Copper |Dissobved) ug/L 0.5 50 15 14 14 & 5.4 ig 14 13 X 7.5
Lead {Dissclved) ug/L 0.2 0221 01 00528 0.58 027 026 0.64 034 [k 0181 039
Zinc |Disscived) ug/L 10 7 471 13 3 17 16 13 30 4z iz 35
Nutrients
Tatad Kjehidahl Nitrogen | mg/L 0.1 L5 15 0.74 4.5 52 23 13 3 14 LE 1.4
Ammania as Nitragen mg/L 0.1 0.6 o 0.16 0.53 037 0.a3 0.5 032 0.5 0.59 0.33
Pastrate 2 Nitrogen me/L 0.5 15 0141 0 15 12 .36 0.aa 0E7 074 072 0.73
Ntrite 3z Nitrogen mg/L 0.5 otD oD OND 0.39 0z 13 056l 0471 .07l 0601 07U
Total Nitragen me/L 0.1 30 16 27 ] B4 14 18 a1 FE] 1a 13
Orthenhcsahate a P me/L 01 o.3m .36 [T 0.24 0.16 0.15 0.092 0.17
Total Phosphonus mg/L 02 14 L7 0.92 0.8 089 075 023 036
Particulate Matter
TotalSuspenced Salids | mglt. | s 100 380 a 70 1200 | 230 300 630 590.0 1% 19 12
Comwentianal Chemistry
Oil and Grease mg/L 4.7 e oD oND a8y L5) 1.0 34 321
Total Organic Carban mg/L 5 12 17 6.4 36 s 20 T 24 .0 14 11 10
Total Hardness mg/L 1 110 160 190 186 164 170 66.3 565 5.9 108 15.6 7.8

* Analyzed outside of holding time
0 Signifies MD {Non-Detect) For calouiation Purposes
| Signifies an estimated concanbation

DD Sigeilias thart Thie sysben never had iraces of the pollkaant. These waboees are excluded troe data aalysis
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Table 19 Pollutant concentrations collected from the wet weather sampling events from ELA-04

Wet Weather #1 Wet Weather #2 Wet Weather #3 Wet Weather &4
11/8/2022 11,8 2022 121042022 1210/ 2022 fafa023 192023 2023 2272

Parameter Units MDL ELA-D4-1MF ELA-04-EFF ELA-O4-INF ELA-O4-EFF ELA-D4-INF ELA-04-EFF ELA-O4-INF ELA-O4-EFF
Bacteria
E. coll hAPH/100mL 1 - --- 65000 61000 2E000 19000 --- -
Enteroooccl hAPN,/100mL 13 - --- 28000 73000 140000 170000 --- ==
Fecal Coliform KPS 100mL 13 - - 92000 24000 17000 3500 — —
Total Coliform hAPMN/100mL 13 - --- 240000 54000 920000 54000 --- -
hMetals
Cadmium (Total) ug/L 0.2 OMD OMND --- — — — 0.17] 0.22
Copper (Total) ugfL 05 99 12 - - - - 16 14
Lead (Total) ugfL 0.2 4.31 3.5 — - wam 6.4 4.5
Finc (Total) ugfL 10 76 a4 - 97 360
Cadmium |Dissolwed) ug/fL 0.2 0.064) 0.11 --- - - -~ 0.085) 0.15)
Copper (Dissolved) ug/L 0.5 9.0 11.0 - - - 11 10
Lead (Dissolved) ug/L 0.2 0.8 17 0.9 11
Zinc_(Dissolved) ug/fL 10 49 77 - zx _— 66 330
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 34 31 - - - 4.2 .6
Ammaonia as Nitrogen mg/L 0.1 0.28 o - --- --- 0.87 14
Mitrate as Nitrogen mg/L 0.5 0.21) 0.9 - --- -—- 0.96 0.86
Nitrite as Nitrogen mg/L 0.5 0.45) o - - - [08&l 0.15
Total Nitrogen mg/L 0.1 4.1 4.0 - - - 5.2 5.6
Orthophosphate as P mg/L 0.01 --- -— - --- --- 0.2 0.35
Total Phosphorus mg/L 0.02 --- -— - --- --- 0.42 0.52
Particulate Matter
Total Suspended Salids [ mg/l | 5 ] OMD [ OND [ [ [ [ | 29 | 13
Conventional Chemistry
0il and Grease mg/L 4.7 --- -— EX-] 2.4) 2.2 2.8] - ---
Total Organic Carbon mg/L 5 21 21 - - - - 14 20
Tatal Hardness mg/L 1 68 25 - - - 3:9 35.4

1 5lgnifies an estimated concentration

OM D signifies that the systern never had traces of the pollutant. These values are excluded from data analysis
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6.3 QA/QC Results
Table 20 Equipment blank sample concentrations

10/5/2022 10/5/2022 10/6/2022 10/5/2022 10/5/2022 10/5/2022 10/5/2022 10/6/2022 10/6/2022

Parameter Units MDL ELA-1N-INF ELA-1N-EFF ELA-1S-INF ELA-02-INF ELA-02-EFF ELA-3A-INF ELA-:::BIO- ELA-04-INF ELA-O4-EFF
Metals
Cadmium (Total) ug/L 0.2 ND ND ND ND ND ND ND ND ND
Copper (Total) ug/L 0.5 0.93J 1.3 0.56] 0.71] ND ND 0.86J ND 0.68J
Lead (Total) ug/L 0.2 ND ND ND ND ND ND ND ND NA
Zinc (Total) ug/L 10 17.0 11.0 13.0 10.0 ND ND 18.0 33.0 55.0
Cadmium (Dissolved) ug/L 0.2 ND ND ND ND ND ND ND ND ND
Copper (Dissolved) ug/L 0.5 0.54) 1.0J ND ND ND ND ND ND ND
Lead (Dissolved) ug/L 0.2 ND 0.24] ND ND ND ND ND ND ND
Zinc (Dissolved) ug/L 10 14.0 14.0 14.0 11.0 10.0 33.0 25.0 110.0 30.0
Nutrients
Total Kjehldahl Nitrogen mg/L 0.1 NS 0.1 ND 0.2 ND ND 0.2 ND ND
Ammonia as Nitrogen mg/L 0.1 ND ND ND ND ND ND ND ND ND
Nitrate as Nitrogen mg/L 0.5 ND ND ND ND ND ND ND ND ND
Nitrite as Nitrogen mg/L 0.5 ND ND ND ND ND ND ND ND ND
Total Nitrogen mg/L 0.1 ND 0.2 ND 0.3 ND ND 0.3 ND ND
Particulate Matter
Total SuspendedSolids | mg/l | 5 [ ND 3.0 ND 21 ND ND 6.9 ND ND
Conventional Chemistry

Total Organic Carbon mg/L 5 1.7 2.8 ND 1.2 ND ND 13 ND ND
Total Hardness mg/L 1 ND 0.98 ND 1.7 1.1 ND 5.8 ND ND

Note:
ND = Non-Detect
J = Results may be considered estimated due to QA/QC related issues
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6.4 Field Measurement Results
Table 21 Dry and wet weather field measurement results
2022-2023 Pollutant Median Concentration in Wet Weather Conditions

ELA-1N-INF ELA-1N-EFF ELA-02-INF ELA-02-EFF ELA-1S-INF ELA-15-EFF ELA-3A-INF A-3A-BIO-E ELA-3A-EFF ELA-04-INF ELA-O4-EFF
4/20/2022 (DWE #1)

Parameter Units

pH No unit  |[ND ND ND ND ND ND ND ND ND ND ND
Temperature C ND ND ND ND ND ND ND ND ND ND ND
Specific Conductivity [us/cm ND ND ND ND ND ND ND ND ND ND ND
Dissolved Oxygen mg/L ND ND ND
7/27/2022 (DWE #2)
pH No unit |ND ND ND ND ND ND ND ND ND ND ND
Temperature C ND ND ND ND ND ND ND ND ND ND ND
Specific Conductivity [us/em ND ND ND ND ND ND ND ND ND ND ND
Dissolved Oxygen mg/L ND ND ND ND ND ND ND ND ND ND ND
pH No unit 8.21 7.77|ND ND ND ND ND ND ND ND ND
Temperature C 23.1 23.13|ND ND ND ND ND ND ND ND ND
Specific Conductivity |us/cm 1.52 1.49ND ND ND ND ND ND ND ND ND
Dissolved Oxygen mg/L 5.74 5.8/ND ND ND ND ND ND ND ND ND
pH No unit 8.355 8.42|ND ND ND ND ND ND ND ND ND
Temperature C 16.25 16.26ND ND ND ND ND ND ND ND ND
Specific Conductivity [us/cm 1.4255 1.54|ND ND ND ND ND ND ND ND ND
Dissolved Oxygen mg/L 7.685 7.6/ND ND ND ND ND ND ND ND ND
11/08/2022 (WWE #1
pH No unit 6.93 7.09 7.12 7.15 7.67 7.62 7.03 7.35 7.29 NS NS
Temperature C 14.49 14.81 16.22 15.92 17.15 17.50 17.77 18.00 17.96 NS NS
Specific Conductivity [us/cm 0.05 0.06 0.08 0.07 0.17 0.17 0.32 0.35 0.33 NS NS
Dissolved Oxygen mg/L 9.80 9.70 7.58 7.39 9.31 6.92 6.19 4.43 5.47 NS NS
12/10/2022 (WWE #2
pH No unit 6.10 6.35 6.49 6.57 6.54 6.77 7.80 8.03 7.93 6.45 6.45
Temperature C 13.69 13.67 13.87 13.98 13.82 13.90 13.64 13.83 13.60 13.77 13.78
Specific Conductivity [us/em 0.04 0.04 0.04 0.04 0.06 0.06 0.04 0.06 0.03 0.05 0.05
Dissolved Oxygen mg/L 10.29 10.10 0.02 7.98 10.07 0.03 9.80 9.70 9.70 9.66 7.00
pH No unit 7.87 7.83 8.21 7.95 7.92 8.15 7.62 7.54 7.51 8.08 7.92
Temperature C 13.78 13.72 14.24 14.43 14.68 14.74 14.30 14.33 14.16 15.79 15.38
Specific Conductivity [us/cm 0.32 0.28 0.05 0.06 0.27 0.24 0.12 0.10 0.09 0.07 0.06
Dissolved Oxygen mg/L 8.71 9.53 6.48 6.15 9.17 8.60 10.43 8.90 9.91 8.29 5.95
pH No unit |[ND ND ND ND ND ND ND ND ND ND ND
Temperature C ND ND ND ND ND ND ND ND ND ND ND
Specific Conductivity [us/em ND ND ND ND ND ND ND ND ND ND ND
Dissolved Oxygen mg/L ND ND ND ND ND ND ND ND ND ND ND
Notes:
ND= No Data DWE = Dry Weather Event WWE = Wet Weather Event

w
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6.5 Calibration Logs
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6.6 Water Chemistry Laboratory Reports
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6.7 Site-Specific

Regression  Curves to Estimate  Stormwater

Capture/Bypass Volume

Figure 3 Rainfall-to-Capture Volume regression curve for treatment system Site ID#ELA-1IN
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Figure 4 Rainfall-to-Capture Volume regression curve for treatment system Site ID#ELA-1S

Total Volume Captured (Acre Foot)

25.00

20.00

15.00

10.00

5.00

0.00

Site Speicifc Regression Curve To Estimate Stormwater Volume Capture

for Treatment System Site ID#ELA-1S

1 2 3 4 5
Total Rainfall Amount (inch)

y =2.7161x
R?=0.7572

39




Figure 5 Rainfall-to-Bypass Volume regression curve for treatment system Site IDHELA-01-BYP
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Figure 6 Rainfall-to-Capture Volume regression curve for treatment system Site ID#ELA-2A
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Figure 7 Rainfall-to-Capture Volume regression curve for treatment system Site IDHELA-3A
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Figure 8 Rainfall-to-Capture Volume regression curve for treatment system Site ID#ELA-04
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Figure 9 Rainfall-to-Bypass Volume regression curve for treatment system Site ID#ELA-04-BYP
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6.8 Monitoring Plan
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6.9 Maps - Monitoring Locations
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6.10 Boxplots — Nutrient Separation Baffle Boxes’ Pollutant Removal Ability
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