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1. Introduction

The Los Angeles Water Board started considering climate change issues in 2014 and included the
development of a regional climate change strategy as a priority project for the 2014-2016 triennial
review. Overall, the objective of this strategy is to protect beneficial uses and water quality under a
changing climate, while achieving the following goals:

Improve ecosystem resilience,

Protect coastal and inland infrastructure and prevent it from failing,
Promote groundwater recharge and water recycling,

Promote a sustainable watershed approach,

O O O O O

Expand monitoring and research to track the effects of climate change and effectiveness of
mitigation measures, and
O Protect vulnerable communities

Early efforts towards the development of this strategy resulted in the publication in 2015 of the
Los Angeles Region Framework for Climate Change Adaptation and Mitigation - Current State of

Knowledge & Water Quality Requlatory Program Considerations® (herein referred to as Part 1 of
the Framework). The document looked at the impacts of climate change through the lens of water
quality and began a discussion on issues that will need to be considered and tackled over time.

To summarize, Part 1 described how human activities over the past century have resulted in
releases of large quantities of carbon dioxide and other greenhouse gases (GHG) into the
atmosphere, leading to the onset of significant changes in the earth's climate that will have
substantial impacts on water resources, including water quality. Part 1 discussed how the
predicted increase in temperatures, increased occurrence of extreme weather conditions (e.g.,
extreme precipitation events and drought), and rising sea level could drastically alter hydrological
and ecosystem processes in our region and how such impacts could manifest, such as:

= Decreases in stream flow overall, together with potential for increased short-term rapid
increases in flow following precipitation events that can cause scour and erosion;

= Reductions in, and changes to, aquatic habitats;

= |Increases in surface water temperature;

= |ncreases in sedimentation (resulting from flooding and wildfires followed by post-fire
rain and mudslides);

= |Increases in pollutant levels (resulting from increased sedimentation and sediment-
bound pollutants, decreased streamflow, potential inundation of or overflow/bypass
from wastewater treatment facilities, and release of chemicals used for fighting wildfires);

! http://www.waterboards.ca.gov/losangeles/water_issues/programs/climate_change/docs/2015/Climatechange-
frameworkforclimatechangeadaptation-final7-20-2015.pdf.
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" Increased algal growth and occurrence of harmful algal blooms;
= |ncreased coastal erosion; and
= Qcean acidification and hypoxia.

It further identified that many beneficial uses could be impacted, including aquatic and riparian
habitats and associated species, as well as municipal supply, recreational and commercial uses.
Impacts to municipal supply and recreational uses, such as the potential increase in the occurrence
of harmful algal blooms or sewer overflows, heighten risks to public health.

Protecting water quality is essential to both human populations and natural ecosystems into the
future. Therefore, it is imperative to assess these impacts, develop strategies for adapting to the
upcoming changes, and mitigate their effects on water quality and on the beneficial uses of our
waters. Building on Part 1, the Los Angeles Water Board has continued its efforts to develop a regional
strategy, while also supporting statewide efforts. Following is a brief overview of these efforts.

In February 2016, Board management organized an information item during a regularly scheduled
Board meeting to share with Board members and stakeholders the results of the latest research
assessing climate change effects on a regional level. Presentations by Dr. Alex Hall (University of
California, Los Angeles [UCLA]), Dr. Patrick Barnard (United States Geological Survey [USGS]) and Dr.
Juliette Hart (University of Southern California [USC]) introduced the results of local models
describing the effects of climate change on temperature, precipitation, runoff and snowpack in the
Los Angeles region, as well as the potential impacts of sea level rise and storms in coastal zones. Board
staff and the presenters discussed the results in the context of future water availability, vulnerability
assessment and possible adaptation strategies for the Los Angeles region.

In response to Part 1 of the Framework, staff developed permit language addressing climate change,
which included permit provisions requesting that permittees prepare a climate change vulnerability
assessment and Mitigation Plan (Climate Change Plan) that would include an assessment of short-
and long-term vulnerabilities as well as plans to mitigate vulnerabilities. The Los Angeles Water Board
began implementing this language in permits and other orders in 2016, and to date have incorporated
it in seven Waste Discharge Requirements (WDRs).

Efforts were also directed towards research needs for addressing climate change. In spring 2017, the
Water Boards allocated funding for two research contracts that will help further understanding of
the impacts of climate change in the Los Angeles Region. The purpose of the first contract, awarded
to UCLA, is to use climate models to predict both future precipitation levels and stream temperatures
in Los Angeles and Ventura counties. This prediction information will help the Los Angeles Water
Board effectively adapt its requirements in permits and other orders to future climatic conditions and
will inform Basin Plan actions to protect beneficial uses. The second contract was awarded to the
Southern California Coastal Water Research Project (SCCWRP). This research uses the data generated
by UCLA to consider the consequences future changes in flow and stream temperature would have
on the riparian populations in our region. This will help the Los Angeles Water Board prioritize
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management actions based on the relative vulnerability of local species and their importance from
conservation and ecosystem perspectives.

On March 7, 2017, the State Water Resources Control Board (State Water Board) adopted a
resolution in recognition of the challenges posed by climate change that requires a proactive
approach to climate change in all Board actions, including drinking water regulation, water quality
protection, and financial assistance (Resolution No. 2017-0012).2 The resolution lays the foundation

for a response to climate change that is integrated into all State Water Board actions, by giving
direction to the State Water Board divisions and encouraging coordination with the Regional Water
Boards. The resolution includes actions aimed at reducing greenhouse gas emissions, improving
ecosystem resilience, responding to climate change impacts, and ensuring that decisions are made
using sound modeling and analyses. It also takes funding and outreach issues into consideration.

In addition to these efforts, Board staff and local stakeholders were consulted to identify the specific
challenges that will likely arise due to climate change within the activities of the Los Angeles Water
Board’s programs and a menu of potential actions that could be implemented to address those
challenges. The list of programs considered includes:

=  Water Quality Standards/Basin Planning

= Total Maximum Daily Loads

= Control of Nonpoint Sources of Pollutants

= Regulation of Dredge and Fill Activities

= Watershed Regulatory (i.e., National Pollutant Discharge Elimination System [NPDES]
permitting of wastewater from POTWs, industrial facilities and some other categories of
waste discharge and water reclamation requirements [WRRs])

= Stormwater permitting (i.e., Municipal Separate Storm Sewer System [MS4] permitting,
Industrial and Construction stormwater permitting)

= Groundwater Permitting

= Land Disposal

= Groundwater Remediation

=  Management of Underground Storage Tanks

= Qil and Gas Operation — Water Quality

=  Enforcement

For each of the programs considered, Board staff considered the impacts of climate change on their
program’s objectives and primary tasks and the various steps that could be taken to address these
impacts. Specifically, Board staff deliberated on: 1) what type(s) of regulatory action could be
implemented, 2) what type(s) of monitoring and research would be needed, 3) potential areas of

2 http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2017/rs2017_0012.pdf
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collaboration, and 4) how the program could address environmental justice where climate change
will likely have greater impacts on disadvantaged communities.

In addition to this internal consultation, Board staff held a public workshop on August 8, 2017, during
which interested stakeholders were asked to consider the following:

1) How the various impacts of climate change may affect facilities, the regulatory environment,
and the region’s water resources and associated beneficial uses,

2) How the Los Angeles Water Board could take these issues into consideration, and

3) How the Los Angeles Water Board could take into account environmental justice when dealing
with these issues.

Appendix A presents a summary of the discussions and ideas generated during the workshop.

Building on these efforts, on May 10, 2018, the Los Angeles Water Board adopted “A Resolution to
Prioritize Actions to Adapt to and Mitigate the Impacts of Climate Change on the Los Angeles Region’s
Water Resources and Associated Beneficial Uses” (Resolution No. R18-004).2 The objectives of the
proposed resolution are:

= To acknowledge the need to adapt to, and where possible mitigate the impacts of, climate
change in various Board programs/actions,

= To briefly summarize the actions the Board has already begun to take in some program areas,
and

= To begin to identify some future actions.

The resolution summarizes the steps taken so far to address the impacts of climate change within the
Los Angeles Water Board and lists a series of steps to move forward. These include the identification
of potential regulatory adaptation and mitigation measures that could be implemented on a short-
term and long-term basis by each of the Los Angeles Water Board’s programs to take into account,
and assist in mitigating where possible, the effects of climate change on water resources and
associated beneficial uses.

In response to Resolution No. R18-004, this document presents programmatic considerations
regarding potential regulatory adaptation and mitigation measures that were identified following
consultations with both staff and stakeholders. This document constitutes Part 2 of the Los Angeles
Region Framework for Climate Change Adaptation and Mitigation, and follows Part 1, which
introduced the issue of climate change in the context of the Los Angeles Water Board’s mission and
programs.

3https://www.waterboards.ca.gov/losangeles/board_decisions/basin_plan_amendments/technical_documents/13
0_new/ResolutionNoR18-004.pdf
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2. Water Quality Standards/Basin Planning

The Water Quality Standards Program (or Basin Planning Program) is charged with developing and
updating Water Quality Standards (comprised of beneficial uses, numeric and narrative water quality
objectives and an anti-degradation policy), and developing plans and policies designed to protect
water quality in the region.

The effects of climate change on water quality will potentially affect numerous beneficial uses as well
as water quality objectives for waters in the Los Angeles Region. This will subsequently have certain
repercussions for the Standards/Basin Planning program. Considerations regarding potential impacts
of climate change to beneficial uses and water quality objectives are discussed in detail in Section
3.1.2 of Part 1 of the Framework. This section presents a summary of these concepts.

Most of the existing and potential beneficial uses of waters in the Region would potentially be
impacted by climate change (see Tables 1 and 2 of Part 1 of the Framework). Examples of these
impacts include:

For wildlife-related uses:

- Impairment of the COLD (Cold Freshwater Habitat) beneficial use as the expected increase in
water temperatures endangers fish populations that thrive in cold waters.

- Endangerment of beneficial uses to protect the ecological integrity of inland and coastal
waters, such as COLD, WARM (Warm Freshwater Habitat), WET (Wetland Habitat), WILD
(wWildlife Habitat), BIOL (Preservation of Biological Habitats), RARE (Rare, Threatened, or
Endangered Species), SPWN (Spawning, Reproduction, and/or Early Development), EST
(Estuarine Habitat), MAR (Marine Habitat) and MIGR (Migration of Aquatic Organisms), as the
combination of lower flows, increase in water temperatures, increasing pollutant loadings
(resulting from increased sedimentation and sediment-bound pollutants, decreased
streamflow, potential inundation of or overflow/bypass from facilities, and release of
chemicals used for fighting wildfires) and increasing algal growth (which could bring a
decrease in oxygen levels) could potentially affect the hydrological and chemical quality of
the region’s waters.

- Disruption of EST, WET, MAR, WILD, BIOL, RARE, SPWN and MIGR uses due to impairment of
coastal lagoons with sand bars that naturally open and close seasonally, affecting aquatic life,
including many endangered species.

For recreational uses:

- Impacts to REC-1 (Water Contact Recreational Use), LREC-1 (Limited Water Contact
Recreational Use) and REC-2 (Non-contact Recreational Use) beneficial uses due to sea level
rise and the associated potential loss of beaches and recreational areas, as well as increasing
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algae growth and potential harmful algal blooms, and decreasing flow resulting in shallower
water depth.

- Disruption of REC-1, LREC-1 and REC-2 uses due to warmer temperatures, changes in water
circulation patterns resulting from lower flows, and sewer overflows resulting from flood
events potentially favoring bacterial growth.

For commercial uses:

- Disruption of COMM (Commercial and Sport Fishing) uses as a result of the potential
ecological changes mentioned above.

- Endangerment of SHELL (Shellfish Harvesting), COMM and AQUA (Aquaculture) beneficial
uses resulting from ocean acidification and hypoxia.

- Interruption of beneficial uses designated to protect human activities that rely on water
quality, including PROC (Industrial Process Supply), GWR (Ground Water Recharge), FRSH
(Freshwater Replenishment), MUN (Municipal and Domestic Supply), AGR (Agricultural
Supply) and AQUA uses, due to increasing pollutant and sediment loadings and increasing
algae growth in surface waters as well as the potential increase of pollutant loads and the
intrusion of saltwater in coastal groundwater basins.

- Compromised NAV (Navigation) uses, as decreasing flows and increased sedimentation could
result in water depths that no longer support navigation.

Besides beneficial uses considerations, the impacts on some water quality objectives and their
application may need to be addressed. For example, the definition of the water quality objective for
temperature may need to be revisited. Currently, the Basin Plan water quality objective for
temperature has a broad definition, which states:

For waters designated WARM, water temperature shall not be altered by more than 5 °F above the
natural temperature. At no time shall these WARM designated waters be raised above 80 °F as a
result of waste discharge.

For waters designated COLD, water temperature shall not be altered by more than 5 °F above the
natural temperature.

The application of this objective requires that staff determine the “natural temperature” of individual
waterbodies. This determination can be difficult. In many cases, waterbodies have been significantly
altered from their natural state and often staff must rely on potentially limited information such as
historical data records. In addition to those existing challenges, the expected increase in
temperatures due to climate change will further complicate the determination of what constitutes a
“natural temperature,” as the definition of the reference condition itself may change.

Other water quality objectives that may need further attention include dissolved oxygen
(concentrations of which may decrease as a result of increasing temperatures and eutrophication),
pH (levels of which will be impacted by ocean acidification), salts (concentrations of which could



increase both as a result of a decrease in flows and conservation efforts), and nutrients
(concentrations of which could exacerbate harmful algal blooms and hypoxia).

To complicate matters further, the physical and chemical alterations of the natural systems
associated with climate change may alter the critical levels of a beneficial use-impairing pollutant. For
example, the predicted increase in water temperatures may intensify the level of toxicity for some
pollutants such as ammonia. If the water quality objective is not expressed a variable equation, this
may necessitate a reconsideration of the objective.

In addition to these reconsiderations, new water quality objectives may need to be developed. For
example, climate change may result in increases in observed pollutant loads that could raise the
concentrations of pollutants that to date have not been identified at levels of concern. The
heightened concentrations of such pollutants to levels of concern would then spur development of a
new water quality objective. This may be an issue particularly for constituents of emerging concern
(CECs) that are present in effluents from publicly owned treatment works (POTWs), but for which
objectives have not yet been established (e.g., personal care products, pharmaceuticals, N-
nitrosodiumethylamine [NDMA], Perfluorooctanesulfonic acid [PFAS]).

Finally, climate change will have an impact on reference conditions, which are crucial tools for the
development of water quality regulations. Finding unperturbed waterbodies can be challenging in
heavily urbanized southern California, and may become even more so as climate conditions change,
regardless of local anthropogenic perturbations. In addition, as climate change progresses, the
characteristics of reference conditions themselves may change as ecological, physical and chemical
conditions are altered in these unperturbed systems.

Per a State and federal mandate, the Standards/Basin Planning program periodically reviews the Los
Angeles Region’s Basin Plan and the water quality standards contained therein. This process is known
as the triennial review and includes the identification and prioritization of the most important or
compelling projects that should be undertaken by the program. During the 2014-2016 and 2017-2019
triennial reviews, the development of a climate change strategy was identified as a priority project.
Future triennial reviews could prioritize additional projects to address climate change.

Because the potential impacts of climate change on standards are so numerous, the Standards/Basin
Planning program will need to prioritize its actions. In order to properly do so, the vulnerability of all
beneficial uses and water quality objectives in the Basin Plan should be reviewed. An evaluation of
the pace and significance of impacts to individual beneficial uses by climate change would allow the
creation of a priority list of actions, and of a short list of water quality objectives that would need to
be updated/reevaluated. If necessary, these updates could require the creation of new
monitoring/research strategies to identify and quantify the projected changes.



The expected disruptions to beneficial uses mean that the Standards/Basin Planning program will
have to consider options to preserve them or mitigate negative impacts. In some cases, there may be
little that can be done to preserve beneficial uses, such as the loss of the COLD use due to rising water
temperatures even in waterbodies that are not influenced by waste discharges. Similarly, special
attention should be given to flow issues, as the expected decrease in flow in the region’s streams
could lead to a significant portion of headwater streams drying up, leading to a loss of beneficial uses
in those areas. To mitigate impacts to the human beneficial uses (PROC, GWR, FRSH, and MUN), the
Standards/Basin Planning program could take actions in coordination with other Water Board
programs to facilitate the use of stormwater and recycled water as a water source.

In addition to the potential update/reevaluation of specific water quality objectives, the Los Angeles
Water Board could consider developing implementation provisions that would take into account the
new hydrological conditions. For example, such provisions could give more flexibility to permittees in
times of drought, and then be more stringent when there is an abundance of water.

Furthermore, anti-degradation provisions may be a useful tool to protect the region’s groundwater
basins against degradation during drought conditions. California’s Antidegradation Policy (State
Water Board Resolution No. 68-16) protects waterbodies where existing quality is higher than
necessary for the protection of beneficial uses by considering the assimilative capacity of a
waterbody, which is the difference between the current water quality and the water quality objective
for any particular pollutant. Adequate management of this “buffer” could guarantee appropriate
protection of beneficial uses and water quality during severe drought conditions. An example of the
application of this approach is the development of Salt and Nutrient Management Plans (SNMPs).
Those plans are designed to facilitate basin-wide management of salts and nutrients from all sources
in a manner that optimizes recycled water use while ensuring protection of groundwater supply and
beneficial uses, agricultural beneficial uses, and human health. SNMPs include analyses of future
conditions in the basin, including land use, recycled water projects and climate change. Eight SNMPs
have been developed or are currently in development by stakeholders for nine groundwater basins
in the region, and management measures are being incorporated in the Basin Plan following
completion.

Finally, other day-to-day actions from the Standards/Basin Planning program could include
continuing to stay up-to-date with the latest information regarding climate change (including
research, implementation and regulatory aspects), coordinating with the other Los Angeles Water
Board programs to ensure the most up-to-date information and tools about climate change are
available to them, and sharing pertinent information with stakeholders.

Further monitoring and research are needed to better predict climate change impacts on water
quality standards and understand their repercussions. The following are potential areas of research
related to climate change that would inform the Standards/Basin Planning program:



= Evaluations of which pollutants and beneficial uses are more susceptible to climate change,
and which ones would be impacted the most quickly, would allow the Standards/Basin
Planning program to prioritize its actions.

® Focused studies for pollutants determined to be a priority should explore the specific
mechanisms and the extent of the impacts of climate change. This would help determine what
specific Basin Panning actions are needed.

= Studies to identify the geographical extent and amplitude of specific impacts (e.g., flooding)
would also help prioritize actions.

= Continuous long-term monitoring surveys for both surface water and groundwater are
necessary to help consider changes to water quality when they happen and evaluate their
impact relative to the baseline. Such surveys could use traditional sampling methods, as well
as imagery and collection of available data from dischargers and other stakeholders. A review
of historic data from all available sources would help identify a baseline for future
assessment.

= A regional groundwater quality assessment is necessary to understand trends and take
relevant basin planning actions. SNMPs currently fill this role, but only for salts and nutrients.
In addition, two studies financed through the agricultural waiver also looked at trends in
groundwater quality, but with a focus on areas where groundwater quality is impacted by
agricultural uses.

= Modeling/monitoring of seawater intrusion in coastal aquifers is critical to understand
potential adverse effects on water quality in those areas.

= |mplementation of a monitoring program or study such as a Los Angeles Water Board led pilot
project to determine the effects of climate change on watersheds and the results of the Los
Angeles Water Board’s efforts on ameliorating those impacts.

Potential areas of collaboration include:

= Coordination with the State Water Board Division of Water Quality (DWQ) and the US
Environmental Protection Agency (US EPA) on standards-related issues

= Coordination with the State Water Board’s Division of Water Rights on flow-related issues

= Work with other resource agencies (e.g., USGS, US Fish and Wildlife, California Fish and
Wildlife, DWR, local agencies, NGOs) to obtain and share relevant data

= Coordination with agencies implementing requirements of the Sustainable Groundwater
Management Act (SGMA) on groundwater sustainability issues

= Coordination with SWAMP for monitoring efforts

= PerState Water Board Resolution No. 2017-0012, coordinate with DWQ to recommend areas
of research needed to improve the Water Boards’ ability to support resilient ocean and
coastal ecosystems, and, where applicable and feasible, to maximize use of natural
infrastructure/living shorelines for shoreline protection



= Coordination with State Water Board Division of Drinking Water (DDW) on water recycling
issues

3. Total Maximum Daily Loads

Total Maximum Daily Loads (TMDLs) are developed for waterbodies that exceed water quality
standards. TMDLs specify the maximum amount of a pollutant that a waterbody can receive and still
meet water quality standards, and then allocate that allowable amount of a pollutant to point and
non-point sources. Those allocations are later incorporated into permits or other regulatory
mechanisms.

Climate change will likely have various impacts on the TMDL program. Increased temperature and
drought conditions may require re-evaluation of TMDL elements such as source assessments, linkage
analyses, allocations, and margins of safety to account for warmer water and decreased stream flows.
Decreased stream flows may affect the amount and relative distribution of pollutant loading from
various sources, requiring TMDL source assessments and water quality models to be revised.
Decreased stream flows may also reduce a waterbody’s assimilative capacity for pollutants, requiring
a re-evaluation of linkage analyses and a potential reduction of allocations in order to meet water
quality standards.

In addition, new water quality impairments may arise as a result of warmer water and decreased
stream flows. For example, increased concentrations of salts caused by evapotranspiration and
increased recycled water use could lead to an increase in impairments due to salts. Additionally, more
eutrophication is likely as warmer water temperatures and decreased shading promote algal growth.
Similarly, the increased frequency of wildfires and flooding may increase pollutant loads, particularly
affecting sediment loading from erosion or nutrient loading from nitrogen- and phosphorus-based
fire retardants, which could also lead to additional water quality impairments.

Sea level rise may affect the salinity of inland surface waters as sea water intrudes further inland,
which may affect the applicability of some water quality standards that are distinct for freshwater
and saltwater.

Finally, increased flooding may cause municipalities to build additional flood control structures and
increase imperviousness in watersheds, which may cause additional erosion, stream bank
destabilization, and sedimentation downstream.

In order to address impacts to the TMDL program caused by climate change, several measures can
be considered. TMDL requirements could be adapted to the predicted changes to incentivize
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implementation that includes climate change mitigation actions. In order to keep track of these
efforts, a section could be added in the staff report as well as in the resolutions adopting TMDLs and
TMDL reconsiderations. This section would present how the TMDL addresses climate change issues
and discuss climate resilience benefits expected to result from implementation of the TMDL.

Potential effects of climate change should be considered during the source assessment and linkage
analysis stage of TMDLs, especially when considering TMDLs involving an extended implementation
period. These considerations should include not only the direct effects of climate change, such as
warmer temperatures and lower flow rates, but also indirect effects, such as the increased
application of recycled water by users in the watershed. In order to take these various potential
changes to the environment into account when setting load allocations and waste load allocations, it
may be appropriate for TMDLs to include larger margins of safety specifically to address climate
change impacts. The decision to increase a margin of safety and by how much would be specific to
the pollutant being addressed and would consider stakeholder input and best available science.

Similarly, climate change should be taken into consideration when contemplating implementation
measures, depending on specific TMDLs and the vulnerability of individual watersheds. Particularly
in vulnerable watersheds, early consideration of watershed impacts from climate change during
implementation planning will improve the likelihood that TMDL planning efforts will not be negatively
impacted as result of climate change impacts, and that additional implementation will not be needed
as a result of changing conditions. In addition, an evaluation of current stakeholder efforts to mitigate
climate change impacts may aid in developing a strategy that will provide consistency across
programs, capitalize on efforts already underway, and expedite the process of responding to water
guality impacts due to climate change.

TMDL implementation could include multi-benefit restoration projects, in addition to source control
and treatment alternatives, that would help mitigate the effects of climate change. Examples of the
effects of multi-benefit restoration include increasing natural shading to reduce temperature and
light penetration, as well as stabilizing streambanks and planting buffer zones around waterbodies to
minimize erosion and filter pollutants prior to their reaching waterbodies.

In order to incentivize this type of action, TMDLs could require responsible entities to consider climate
change effects mitigation planning as part of their TMDL implementation plans, where the
development of TMDL implementation plans are included as a TMDL deliverable. TMDLs could also
provide responsible entities with a choice to either meet requirements without taking into account
climate change or mitigate for expected changes and meet less stringent requirements. Multi-benefit
implementation actions could also be incentivized with longer schedules and prioritization for
funding.

In order to track the progression of expected changes due to climate change and verify the accuracy
of the assumptions used in the TMDL, responsible entities could be required to report on how climate
change affects their individual TMDL monitoring results, including identifying trends and the speed
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of observed changes. Specific climate change indicators could also be used as tools to require
additional monitoring and set up trigger levels. For example, TMDLs could include flow triggers,
whereby additional actions are required or TMDLs are reconsidered if flows are below certain levels.
This would guarantee an adaptive approach to climate change effects as they occur.

3.3. Areas of monitoring and research needed

The following are potential areas of research related to climate change that would inform the TMDL
program:

= A baseline of stream flows is needed for all waterbodies in the region, in order to track future
changes. Multiple tools could be used to get this information, such as flow gage data, aerial
photography, or field measurements. Additional flow gages are needed for the main stems of
the region’s rivers; however, they may not be technically feasible for smaller tributaries
because of a lack of sufficient flow for accurate measurement.

=  Monitoring of climate change indicators such as stream flow, stream width, lake
depth/volume, temperature, dissolved oxygen, and salinity in the waterbodies of the region
would enable gauging of long-term trends.

= Reference systems used in previously adopted TMDLs to set numeric targets may need to be
re-evaluated because they no longer represent a desirable water quality condition. New
reference conditions could possibly be evaluated using existing reference sites.

= The effect of new technologies to address climate change impacts on water quality may need
to be investigated (e.g., the possibility of silver used in cloud seeding entering waterbodies).

3.4. Potential areas of collaboration with other agencies

Potential areas of collaboration include:

= Coordinate with the State Water Board’s Division of Water Rights on flow-related issues

=  Work with other resource agencies (e.g., USGS, US Fish and Wildlife, California Fish and
Wildlife, Department of Water Resources [DWR], local agencies, non-governmental
organizations [NGOs]) to establish baseline conditions and track changes in waterbodies using
remote sensing, autosampling, and field surveys.

= Consult with the California Department of Forestry and Fire Protection while reviewing or
overseeing the implementation of TMDLs to make sure implementation measures employ
natural solutions that ensure better resilience to fire and drought.

4. Control of Nonpoint Source Pollutants

The Nonpoint Source program manages measures to control pollutants originating from diffuse
sources. These include, among others, agricultural sources, grazing activities, sediment erosion, and
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marinas. The regulatory mechanisms used to control nonpoint source discharges include Waste
Discharge Requirements (WDR) and waivers of WDRs.

As concluded above, increased temperatures and drought will likely reduce stream flows and
consequently make receiving waters more vulnerable to pollutants discharged from nonpoint
sources. Higher temperatures may also increase the frequency of wildfires that could lead to the
discharge of eroded soils, organic matter, and fire retardant into waterbodies via nonpoint source
runoff. More frequent droughts would cause nonpoint sources of pollution to build up on land that
would then be washed into waterbodies during subsequent high intensity runoff when rains do
come.

Conversely, more intense precipitation could increase flow rate and energy in streams, causing
excessive erosion, stream bank destabilization, and sedimentation. Sea level rise will cause flooding
in coastal areas that are often heavily farmed, which may cause episodic discharge of agriculture-
related chemicals from fertilizers and pesticides into coastal waters, and damage to on-farm
management practices that were put in place to control the discharge of pollutants to receiving
waters during normal agricultural operations. Sea level rise could also lead to a disturbance of
contaminated sediments as infrastructure is modified to adapt to rising waters (e.g.,
reinforcing/lifting of docks and pilings in marinas).

With respect to agriculture specifically, changes in crops and growing practices, increased reliance
on local groundwater supplies, and responses to new pest and disease invasions can potentially
increase discharges from agricultural activities.

In order to combat the effects of climate change on nonpoint sources of pollutants, stakeholders
could implement specific implementation measures. To encourage such measures, WDRs and
waivers of WDRs could contain specific management practice requirements to protect against climate
change impacts. For example, to address agricultural impacts, growers could enhance water
conservation practices and irrigation efficiency to reduce impacts on groundwater supply and could
implement additional structural and non-structural management practices to improve surface and
groundwater quality. Note that although the Region’s current Conditional Waiver of WDRs for
Discharges from Irrigated Agricultural Lands within the Los Angeles Region does not address directly
climate change and impacts to agriculture, it includes specific management practice requirements to
protect against climate change impacts, such as improved irrigation efficiency and water
conservation practices. For grazing practices, riparian exclusion requirements could be considered in
WDRs or Waivers of WDRs, as keeping animals out of streambeds would reduce the erosion of stream
banks. In addition, rotational grazing practices could limit the depletion of ground cover, therefore
controlling erosion and the risk of pollutant runoff.
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In addition to these specific provisions, WDRs and Conditional Waivers of WDRs could include
iterative improvements and management practices in order to adapt to the evolving changes in
climate as well as in practices. They could also incentivize multi-benefit projects that would help
mitigate the effects of climate change.

Furthermore, in order to promote a more integrated approach to climate change adaptation,
watershed planning could coordinate nonpoint and point source efforts to focus on stream and
wetlands restoration, dam removal, increasing tree canopy, and establishing buffer areas to protect
against increased erosion and discharge of pollutants. Watershed planning can consider the impacts
of flood control structures on downstream erosion and lead to more holistic decisions about flood
risk management.

In order to keep track of these efforts, findings could be added in all NPS WDRs and Waivers of WDRs
summarizing how the permit’s requirements improve ecosystem resilience to the impacts of climate
change.

The following are potential areas of research related to climate change that would inform the
Nonpoint Source program:

= Groundwater and surface water monitoring is needed to establish baseline levels of water
quantity and quality and to track trends and potential impacts due to agricultural activities.

= Research on drought- and pest-resistant crops will help develop more sustainable farming
options for growers in our region, reducing the need for additional water supplies and
pesticides, which will reduce nonpoint source pollution from agriculture.

Potential areas of collaboration include:

= Coordination of efforts with the State Water Board’s Division of Drinking Water and county
health officials to sample domestic groundwater wells

= Continued coordination of efforts with the Natural Resources Conservation Service (NRCS)
and the Ventura County Resource Conservation District (VCRCD) to help farmers implement
specific management practices and irrigation efficiency improvements

= Continued coordination with the Department of Pesticide Regulation (DPR) to investigate
pesticide use data availability

= Consultation with the California Department of Forestry and Fire Protection while reviewing
or overseeing the implementation of WDRs or Waivers of WDRs to make sure implementation
measures employ natural solutions that ensure better resilience to fire and drought.
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5. Regulation of Dredge and Fill Activities

The Clean Water Act Section 401 Water Quality Certification program regulates activities that result
in dredge or fill to Waters of the U.S. and state.

Expected changes in sea level rise will likely have the greatest effect on the 401 program and the
resources protected by the program. The Los Angeles Water Board can anticipate a greater number
of projects proposed to build structures, and to rebuild structures, to manage the effects of sea level
rise.

Where roads or structures are already located near the ocean or on cliffs or bluffs, there will likely be
a demand for permits for more seawalls, revetments and other armoring in order to prevent damage
and continue service. Proposed strengthening and raising of existing seawalls and revetments is also
expected.

Structures or roads near the ocean and structures or roads on cliffs and bluffs will also be more likely
to be destroyed by storms, and emergency permitting will be required for post-event cleanup. Clean-
up and Abatement Orders may be necessary to compel cleanup.

Aside from hard structures, the natural landscape will be affected as well. Beaches will be inundated,
and dunes will retreat. Indeed, a recent study predicts between 31 percent and 67 percent of
Southern California beaches could be completely eroded by 2100.* To combat this trend, more
proposed beach re-nourishment projects are anticipated, as well as potentially more projects to
protect beaches and to encourage sand placement, such as groins and offshore breaks.

Many of these projects are expected to be controversial, as private property, public beaches and
natural environments will either be protected at high cost or lost.

In addition, more episodic and catastrophic events, such as extreme rain conditions and wildfires, are
expected due to climate change, which may create pulses of sediment loading into the river-estuarine
system and thus increase the demand for maintenance dredging within the ports and harbors for
navigability and safety purposes. The demand for wharf maintenance and improvement as well as
dike or seawall fortification is also likely to increase as a result of sea level rise.

In order to prevent future damage to new or rebuilt structures, Clean Water Act Section 401 Water
Quality Certifications could include requirements for resistant design and/or long-term adaptive
management plans. When reviewing projects, staff could ask if the project is resilient to climate

4 Vitousek et al. (2017) A model integrating longshore and cross-shore processes for predicting long-term shoreline
response to climate change. Journal of Geophysical Research. DOI: 10.1002/2016JF004065
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change impacts, such as sea level rise and more intense storms. They could also refer applicants to
projections of sea level rise provided in the most recent Ocean Protection Council Sea-level Rise
Guidance Document, the most current data available through Cal-Adapt, and the California Coastal
Commission’s Sea Level Rise Policy Guidance, and encourage them to consult with the Ocean
Protection Council, the Coastal Commission, Bay Conservation and Development Commission, State
Lands Commission, and other relevant agencies.

The Los Angeles Water Board could also incentivize managed retreat and/or active management of
natural environments in areas at risk from sea level rise. Managed retreat (also called managed
realignment) is the process of removing, or relocating inland, buildings and other infrastructure to
allow the ocean to advance inland. It can include removing actively maintained defenses (seawalls,
revetments) to a new location inland, or raising the ground level to protect the inland areas and
allowing or creating intertidal habitat between the old and new defenses. However, in the Los
Angeles region’s heavily built-out environment, managed retreat may not be economically or
politically possible in many locations, and active management of natural environments (e.g., beach
re-nourishment, management of wetlands to support berms, management of a species which
damages reefs protecting coastlines, such as sea urchin populations damaging kelp beds) may be
more appropriate. Beaches may require artificial nourishment to continue to exist. Estuaries or
lagoons, as they are inundated, may also require active management to continue to exist such as the
addition of sand or restructuring of boundaries.

As projects are developed to address the impacts of climate change, lessons learned may inform
future decisions. For example, the Broad Beach nourishment project, permitted by the Los Angeles
Water Board in 2017, includes a ten-year monitoring program. Information gathered during that
period will be valuable to inform future permits for similar projects. Overall, long term monitoring of
projects could be useful to account for the effects of climate change. The potential for such long-term
monitoring is highest for projects developed by mitigation banks, given that those entities own
projects in perpetuity and are therefore well suited for long term planning.

Potential areas of research related to climate change that would inform the Los Angeles Water Board
Dredge and Fill Activities include:

= |dentification of areas in the Region that are most vulnerable to sea level rise,

= Cooperative (i.e. Federal, State, County, City, NGO) identification of priorities and strategies
to address sea level rise,

= Monitoring of the speed and extent of alterations to beaches, cliffs, harbors and other coastal
waters as a result of sea level rise,

= Consideration of the potential to strengthen protection for remaining coastal wetlands to
provide natural protection from storm surges.
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Potential areas of collaboration include:

= Closer collaboration with the California Coastal Commission and the California State Lands
Commission when developing permits in the coastal zone, since the former permits coastal
development permits, while the latter oversees tidal lands.

= Participation in the interagency review team for mitigation banks, along with California Fish
and Wildlife, US EPA, and the Army Corps of Engineers.

= Continued collaboration with the Southern California Dredged Materials Management Team
(DMMT) with regards to dredging activities in coastal waters

6. Watershed Regulatory

The Watershed Regulatory Section issues NPDES permits and water recycling requirements (WDRs
and water reclamation requirements [WRRs]) to dischargers that release pollutants from any point
source into surface waters of the region. The section includes Municipal Permitting (Publicly Owned
Treatment Works [POTWs]), Industrial Permitting (e.g., refineries, power plants, manufacturing,
desalination plants) and General Permitting/Special Projects programs.

Flooding will be one of the primary impacts of climate change to permitted wastewater and
stormwater treatment facilities. For municipal permittees, the increased intensity and frequency of
storms may result in an exceedance of the plant’s capacity to treat stormwater and wastewater.
Storage facilities may be needed if excessive stormwater cannot bypass the treatment system.

Similarly, industrial permittees may not be able to hold all of the stormwater generated at their site.
Current operations allow stormwater to subsequently either evaporate, infiltrate, be discharged to
the sanitary sewer or be reused for dust control or in their industrial processes. Climate change may
result in a sudden overabundance of water such that they will not be able to dispose of it as planned
or to collect it all.

For permittees enrolled in general permits such as the permit for construction and project
dewatering, increased precipitation could generate localized flooding that could result in power
failures, dewatering pump failures, etc. These impacts could result in treatment system failures
(where treatment systems are used) and commingling of stormwater and dewatering wastewater,
such as in sumps in subterranean parking. Where dewatering systems are overwhelmed by
stormwater infiltration, discharge in excess of effluent limitations for constituents such TSS and
turbidity may occur.
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In addition to these flood-related impacts, water conservation efforts could lead to a rise in pollutant
concentrations in municipal wastewater as the region’s population uses less water. Even after
treatment, POTW effluent discharged to receiving waters may have increasing pollutant
concentrations that would lead to exceedances of existing water quality objectives. Such effects are
already observed locally and will likely intensify as climate change progresses, as more water is
conserved, and as stream flows decrease. Furthermore, although ocean acidification is largely driven
by global greenhouse gas emissions, local nutrients inputs from permitted facilities could have an
exacerbating effect on acidification rates and levels in coastal areas.

In order to address impacts from flooding issues, dischargers should assess their current readiness to
meet these predicted challenges. This type of assessment could be added as a requirement to the Los
Angeles Water Board’s NPDES permits. Permit language would require dischargers to prepare a
Climate Change Effects Vulnerability Assessment and Mitigation Plan (Climate Change Plan) using the
best available science. The Plan would include an assessment of short and long term vulnerabilities
of the facility(ies) and operations and potential impacts to water supplies, water quality and
beneficial uses, as well as plans to mitigate vulnerabilities to ensure that facility operations are not
disrupted, receiving water is not adversely impacted by discharges, discharges do not exceed the
capacity of the receiving waterbody (particularly if it is a constructed channel), or cause excessive
scouring or flooding of the adjacent land to the streambed. The Climate Change Plan should be
adaptively managed, and any required updates should be provided to the Los Angeles Water Board.

In order to help with these assessments, the Los Angeles Water Board could provide guidance and
optimal boundary conditions for planning purposes. For example, the Los Angeles Water Board could
establish a maximum design storm event to ensure that tolerable mitigation measures are in place to
handle the excessive flow and that best management practices (BMPs) are designed appropriately
and accordingly. Isopleth maps could also be developed showing areas within the Los Angeles Water
Board’s jurisdiction that will be mostly impacted by different significant storm events and/or climate
change events. The development of such guidance may require some research, as indicated below.

Because of the large number of NPDES permits handled by the Los Angeles Water Board, prioritization
will likely be necessary. Priorities could be developed based on the facilities’ level of vulnerability to
climate change effects, using the best available science. For sea level rise, Los Angeles Water Board
staff could utilize projections of sea level rise provided in the most recent Ocean Protection Council
Sea-level Rise Guidance Document, the most current data available through Cal-Adapt, and the
California Coastal Commission’s Sea Level Rise Policy Guidance. Prioritization should also take into
account potential impacts to water supplies, water quality and beneficial uses, years of operation
ahead, and/or the size of the facility (minor vs major discharger). Vulnerability assessment and
mitigation plans would be especially critical for major dischargers with long-term operations. Plan
requirements could be tailored to adapt to the needs and resources of smaller dischargers.
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In addition to those measures aimed at protecting water quality, the treatment of wastewater for
recycled water use should continue to be encouraged in order to augment water resources.
Simultaneously, monitoring of recycled water should continue to assess potential impacts on water
quality, including from constituents of emerging concern. The State Water Resources Control Board
Recycled Water Policy, adopted in February 2009 (Resolution No 2009-001)°, intends to increase the
use of recycled water in a manner that implements state and federal water quality laws. When

recycled water is used in compliance with the Policy, Title 22, and all applicable state and federal
water quality laws, the State Board and the Los Angeles Water Board strongly support its use as a
safe alternative to potable water for approved uses. Overall, the volume of recycled water available
in the Los Angeles region based on adopted NPDES permits increased by 14-fold over the last 30
years. In 2016, 11 acre-feet per year (AFY) of recycled water was used for irrigation and industrial
uses, 58,800 AFY was used for groundwater recharge, and 16,600 AFY was injected in seawater
intrusion barriers.

Potential areas of research related to climate change that would inform the watershed regulatory
program include:

®= The development of current vs. future isopleth maps showing areas within the Los Angeles
Water Board’s jurisdiction that will be mostly impacted by different significant storm events
and/or climate change events.

= The development of a maximum design storm event taking into account future climatic
changes.

= The implementation of regional monitoring that would track changes in temperature, water
level, and flow of the receiving waters. Monitoring changes in physical and chemical
properties of the receiving water which will likely affect the types of aquatic life and plants
present in and adjacent to the receiving water would also be helpful.

= The development of early warning systems to timely deliver National Oceanic and
Atmospheric Administration (NOAA) climate change information regarding sea rise, El Nifio
information to dischargers resident in areas that could be adversely impacted by the
predictions. To ensure dischargers preparedness, multiple media sources could be used to
disseminate the same information to dischargers.

= The exploration of research on the potential impacts of local nutrients inputs on coastal ocean
acidification in the region.

Potential areas of collaboration include:

5> http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2009/rs2009_0011.pdf
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= Sharing the receiving water data will other agencies including NOAA and Fish and Wildlife.

= Seeking and developing a communication mechanism with NOAA to provide early warning
notification for significant weather events that potentially could impact dischargers. In return,
the Los Angeles Water Board could develop a means for relaying these critical weather and
other potential discharge impacting predictions timely to dischargers. One way to do this
would be to develop a readily available email database of all active dischargers that could be
used to provide this time sensitive information to the dischargers.

= Providing notices of climate change related risks to other concerned agencies. The Los
Angeles Water Board may categorize the risk for all dischargers according to the vulnerability
of each system based on its location and population served. Dischargers in a higher risk
category could be required to provide notices to other concerned agencies such as the
Division of Drinking Water, the Department of Fish and Wildlife, and the Department of Toxic
Substances Control when notifying the Los Angeles Water Board.

7. Stormwater Permitting

The Stormwater Permitting program regulates storm water discharges from industrial facilities,
construction sites, and municipal systems by issuing NPDES permits and WDRs. While municipal
systems are regulated under a permit delivered by the Los Angeles Water Board, industrial facilities
and construction sites may apply for coverage under the State's General Permits for Stormwater
Discharges Associated with Industrial Activities (Industrial General Permit; Order No. 2014-0057-
DWQ) and for Discharges of Storm Water Associated with Construction Activity (Construction General
Permit; Order No. 2009-0009-DWQ), respectively. Alternatively, they can apply to the Los Angeles
Water Board for an individual NPDES Permit. Those individual permits are handled under the
Watershed Regulatory program and are addressed in Section 6. Discharges associated to the State
highway system are regulated under a statewide permit (Order No. 2012-0011-DWQ) which regulates
all discharges from Caltrans municipal separate storm sewer systems (MS4s), maintenance facilities
and construction activities.

Because the discharge of stormwater runoff is dependent on precipitation within the region, the
Stormwater Permitting program could be impacted by climate change in various ways, especially by
the expected changes in rain patterns. More specifically, the parameters that influence stormwater
runoff include (1) the intensity of storm events, (2) the frequency of storm events, and (3) the time
between storm events. All of these parameters may be impacted by changes in precipitation patterns,
especially as extreme weather events are predicted to change in prevalence and magnitude.

The current Phase | MS4 Permits issued by the Los Angeles Water Board emphasize the 85%
percentile, 24-hour storm “design standard”. This standard is referenced in two components of the
MS4: (1) the Enhanced Watershed Management Program (EWMP) provisions, in which Permittees
are deemed compliant with applicable water quality-based effluent limitations and receiving water
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limitations for drainage areas where they can retain all non-storm water runoff and runoff from the
85t percentile, 24-hour storm event; and (2) the Planning and Land Development Program, in which
new developments and re-developed lands need to comply with certain storm water retention
requirements. This design standard is not static since the 85" percentile, 24-hour storm event could
change depending on the area of the region considered. Existing BMPs may be undersized with
respect to the design standard if a future regional percentile/statistical analysis calculates a higher
85 percentile, 24-hour storm.

In addition, Phase | MS4 Permits are also moving towards a paradigm in which watershed modeling
and forecasting play an important role in stormwater management. This new paradigm is reflected
in the requirement that Permittees must conduct a Reasonable Assurance Analysis (RAA) for any
pollutant that they are addressing through a Watershed Management Program. Because climate
change may affect precipitation, temperature, and hydrologic patterns in the region, watershed
models may need to be recalibrated.

Aside from the direct effect of climate change on the characteristics of storm events and on the
watershed’s overall hydrologic patterns, the changing climate may also impact the type of
implementation measures that should be considered. For example, the wide range of BMPs currently
being implemented by permittees depend on living and non-living components (for example, many
bioretention BMPs depend on plants and soil). These components could be affected by intense
rainfall, elevated groundwater levels, temperature changes, drought, etc.

Furthermore, coastal, estuarine, and freshwater monitoring locations could be impacted by sea level
rise. The LA County MS4 Permit, the City of Long Beach MS4 Permit and the Ventura County MS4
Permit Monitoring and Reporting Programs (MRPs) implement much of the receiving water
monitoring in our region (in addition to MS4 outfall monitoring). Sea level rise could change the
extent of the region’s estuaries. This in turn, could render receiving water monitoring stations
constructed by Permittees ineffective or inaccurate. For example, freshwater mass emission stations
that are located immediately above an estuary may in the future be within the estuary portion of the
waterbody. This would affect regional data collection.

Finally, nutrient runoff from stormwater systems could have an exacerbating effect on acidification
rates and levels in coastal areas. Increased nutrient levels encourage the production of excessive
algae and a subsequent release of CO; during its decay. When combined with increasing CO; levels in
the atmosphere, this phenomenon can accelerate the acidification of coastal seawater.

In order to address the effects of climate change, the MS4 program would need to address the
potential changes to the 85 percentile, 24-hour storm design standard. Clarifying the storm design
standard with respect to the potential for a change in 85" percentile storm depths will be essential
to retain the efficiency of pollutant removal, and to allow permittees to implement appropriate
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BMPs. Clarification would also be needed for the definition of extreme weather phenomena (such as
a quantification of expected amplitude, frequency and time between storms), and what is expected
of permittees during these events.

Furthermore, as noted above, MS4 permittees are relying on stormwater models to develop
Watershed Management Programs. Those models should be linked to regional climate models, in
order to ensure the relevance of long-term implementation measures.

Since MS4 components must also provide flood control, any impacts to MS4 flood control function
should be considered by permittees as they design and manage their infrastructure; and
understood/acknowledged by Regional Water Board staff.

MS4 permits could also include considerations of climate change impacts on the MS4 and on the
receiving water monitoring stations, and could request plans to mitigate potential vulnerabilities. As
part of the system, BMP performance should also be tracked with time, and their vulnerability to
climate change should be considered when designing mitigation plans. The adaptation of monitoring
requirements to potential climate change effects would occur through the incorporation of TMDL
requirements that would take into account these considerations.

Adaptive management, which is essential when dealing with climate change adaptation, is already
part of the permitting process, as permits are renewed every 5 years. The renewal process involves a
reconsideration of existing data and the incorporation of updated TMDL provisions. In addition,
permittees are required to review their monitoring data every 2 years. This review would allow the
prioritization of necessary actions to react to observed trends, including those related to climate
change.

Furthermore, as part of the current Phase | MS4 Permits, permittees are offered the choice to comply
with an alternative compliance program instead of strict compliance with waste load allocations. This
alternative pathway not only allows for more flexibility in compliance choices, but it also favors the
recycling of stormwater, and the development of multi-benefit regional projects that helps
communities, for example by way of mitigation of the heat island effect. This type of approach is
desirable to mitigate the effects of climate change.

Potential areas of research related to climate change that would inform the MS4 program include:

= Hydrologic modeling of the changes in regional waterbodies given different sea level rise
scenarios and flood/drought scenarios.

= Further BMP performance and efficiency studies under different conditions that are expected
to occur due to climate change (e.g., elevated/low groundwater levels, temperature changes,
and drought).

22



= Linkage and/or comparison of RAA stormwater models to regional climate models, in order
to assess the relevance of existing RAA models under climate change conditions.

= A study of predicted groundwater levels taking into account future stormwater retention
implementation. MS4 implementation is putting emphasis on stormwater retention as a way
to improve local water resources. Such study would quantify the impact of those efforts on
groundwater levels.

= Astudy of the dry weather accumulation of pollutants. Many of the pollutants in stormwater
originate as material present on land surfaces. A question to ask is whether there are direct
or indirect climate change impacts to how pollutants accumulate on land surfaces. For
example, atmospheric deposition patterns may change with changes in climate (e.g. wind
patterns, humidity, temperature).

= Research on the potential impacts of local nutrient inputs on coastal ocean acidification in
the region.

Potential areas of collaboration include:

= Working with the Los Angeles County Department of Public Works, the Los Angeles County Flood
Control District and Ventura County Watershed Protection District to obtain data. Those entities
perform a number of activities (e.g., operation of flood gages, precipitation gages, and Mass
Emission Receiving Water Monitoring Stations; management of dams, spreading grounds and
reservoirs; production of fire and flood information; forecast modeling; production of an LID
manual in Los Angeles County) that make them valuable partners.

8. Groundwater Permitting

The Groundwater Permitting program issues WDRs to regulate discharges of waste to groundwater.
These include, but are not limited to, discharges from small POTWs to ponds, from onsite wastewater
treatment systems (OWTS), commonly known as septic systems, from soil treatment units, and from
dredge sediment disposal.

As climate change will result in more severe and extreme weather patterns, many disposal sites and
their anticipated soil treatment capacity risk being seriously impacted.

When flooding occurs due to heavy rainfall, disposal locations adjacent to surface waterbodies may
become lost or fully saturated. Under circumstances when the wastewater cannot be discharged, the
dischargers would be required to have additional storage capacity to prevent overflow from the
onsite treatment system. Heavy rainfall could also raise the groundwater table and decrease the

23



needed separation for soil treatment between the discharge of wastewater and the groundwater. In
addition, sea level rise may exacerbate ocean water intrusion, leading to changes in water quality.

Significant and extended drought conditions in Southern California would indirectly increase salt
content, including total dissolved solids, sulfate and chloride in groundwater, as salt concentrations
increase with the accelerated evapotranspiration due to warmer weather.

To ensure that groundwater and its beneficial uses continue to be adequately protected as climate
change progresses, more precautionary measures should be taken prior to and after permit issuance.
In order to better understand the potential impacts of flooding, such precautionary measures should
include the evaluation of hydraulic conditions such as distance to surface water, depth to
groundwater, and potential flooding zones for more severe storms. In order to ensure facilities are
prepared for potential flooding risks, requirements for advanced treatment processes and/or
alternative disposal methods as well as sufficient wastewater storage capacity considering
consecutive rainy days could be implemented.

To avoid the loss or failure of a treatment system, WDRs could include language requiring the
preparation of a climate change vulnerability assessment using the best available science. Important
elements of a climate change vulnerability assessment include (1) a description of hydraulic
conditions such as the distance to surface water and an evaluation of whether the treatment system
may be threatened by flooding, (2) an assessment of possible impacts/damage to the treatment
system and mitigation measures for such impacts, (3) an assessment of potential impacts to water
supplies, water quality and beneficial uses that may result due to loss or failure of a facility’s
treatment system, and (4) a description of mitigation measures to prevent or address potential
impacts. Although there is currently no fixed time period for renewal of WDRs, new language could
be added to permits requiring an update of this vulnerability assessment every five years. WDRs could
also include language requiring the preparation and submittal of a report assessing damages and a
plan for corrective actions after severe storm events.

The Los Angeles Water Board has already started implementing some of these proposals beginning
in 2016 by adding language to new and renewed WDRs, requiring dischargers to operate and
maintain facilities, treatment operations, associated collection systems, and outfalls in ways that
prevent adverse impacts to groundwater due to climate change. Dischargers are required to prepare
a Climate Change Effects Vulnerability Assessment and Mitigation Plan (Climate Change Plan),
including an assessment of short and long term vulnerabilities of the facility(ies) and operations, as
well as plans to mitigate vulnerabilities of collection systems, facilities, treatment systems, and
outfalls for predicted impacts in order to ensure that facility operations are not disrupted, compliance
with permit conditions is achieved, and receiving waters are not adversely impacted by discharges.
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Moreover, each permit includes a Monitoring and Reporting Plan (MRP) that requires groundwater
and effluent quality monitoring. MRPs may need to be revised to increase the frequency of
monitoring to better track changes in groundwater quality associated with climate change. In
addition, language may need to be added to MRPs requiring permittees to drill deeper monitoring
wells if the groundwater level falls below a predefined threshold for a specified period.

In addition to those measures aimed at protecting water quality, the treatment of wastewater to
create recycled water used for irrigation or groundwater recharge should continue to be encouraged
in order to augment water resources. Simultaneously, monitoring of recycled water should continue
to assess potential impacts on water quality, including from constituents of emerging concern.

Potential areas of research related to climate change that would inform the Groundwater Permitting
program include:

= A study to correlate potential groundwater quality change with the magnitude of climate
change. Such research could assist the Los Angeles Water Board in identifying strategies to
cope with future changes, promptly responding to the impacts, and incorporating necessary
requirements into the permit.

Potential areas of collaboration include:

= Providing notices of climate change related risks to other concerned agencies. The Los
Angeles Water Board may categorize the risk for all dischargers according to the vulnerability
of each treatment plant based on its location and population served. Dischargers in a higher
risk category could be required to provide notices to other concerned agencies such as the
Division of Drinking Water, the Department of Fish and Wildlife, and the Department of Toxic
Substances Control when notifying the Los Angeles Water Board.

9. Land Disposal

The Land Disposal Unit regulates the discharge of wastes to land for disposal, treatment, or storage
at waste management units, including landfills, waste piles, surface impoundments, land treatment
units, and mining waste management units. The discharge of wastes to land has the potential to
impact groundwater resources. The Los Angeles Water Board regulates such dischargers by adopting
WDRs and conditional waivers of WDRs to ensure that water resources are not impacted by these
activities. WDRs for waste management units normally include requirements for construction,
operation, and post-closure maintenance.
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One of the potential consequences of climate change that could affect the Land Disposal Program is
sea level rise. Although no active landfills in the Region are located near the coastline, some closed,
abandoned, or inactive waste disposal sites (CAl sites) are close enough to the ocean to be
impacted. Such CAl sites are usually unlined and not equipped with leachate and gas collection and
removal systems. When municipal solid wastes or hazardous wastes buried in the landfills are
submerged in groundwater or inundated by surface water, pollutants, such as heavy metals and
volatile organic compounds (VOCs), may be leached out of the wastes and released to the
environment. Most of the CAIl sites in the Region are not regulated under waste discharge
requirements. Climate change may increase the risks of pollution from those sites.

In addition, the severe drought periods that are predicted under climate change may increase the
frequency and intensity of wildfires that could generate large volumes of debris that would need to
be disposed of in a short time. Active landfills in the Region need to be prepared to handle such large
volumes of debris waste. The more frequent occurrence of extreme precipitation events, such as
back-to-back severe storms, may produce excessive stormwater runoff that can subsequently cause
significant erosion problems at both closed and active landfills. The Land Disposal Program may need
more resources to deal with these changes.

Finally, municipal solid waste landfills generate landfill gas (LFG), which is comprised mainly of carbon
dioxide and methane, both greenhouse gases. While the ratio of the two components in LFG is
approximately 1:1, the global warming potential of methane is 21 time stronger than that of carbon
dioxide. In southern California, most municipal solid waste landfills are closed with monolithic soil
covers (also known as evapotranspiration covers or water balance covers), due to the relatively dry
weather. Unlike the prescriptive final cover system that includes a watertight and airtight geo-
membrane layer, the monolithic soil layer allows moisture and gas to migrate through the final cover
profile. At least a portion of the methane in LFG that penetrates the landfill cover is believed to be
converted to carbon dioxide within the soil cover profile, while the rest is released to the
atmosphere.

The Land Disposal Program has included specific findings and provisions in waste discharge
requirements for a number of facilities to address climate change. The WDRs require the dischargers
to submit Climate Change Effects Vulnerability A