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Overview

Recap and background

— Recap of prior AG presentation on
Environmental Justice

Cal EnviroScreen metrics and methods
— Designation of EJ neighborhoods

Approach to assess environmental justice
effects of LA100 scenarios
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AG Meeting #6: August 16, 2018:
Where does EJ analysis fit in study sequence

Environmental Modeling Requires Results of
Electric-Sector and Loads Modeling

Data collection, scenario development
Estimate load growth and demand profiles

Estimate distribution system hosting capacity and upgrade costs

Develop optimal expansion plan and distributed resource adoption
scenario

6. Simulate grid operations and performance including load balancing,
operating reserves and resource adequacy

1.
2.
3. Determine renewable resource availability and generation profiles
4.
5.

7. Evaluate transmission system reliability
8. Validate distribution system operation and integrated T&D system

performance
9. Evaluate environmental benefits and impacts
10. Evalu pment impacts

11. Visualization and reporting
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AG Meeting #6: August 16, 2018

City Council Requirements

August 1, 2017 “The prioritization of environmental justice Requires the analysis o

e Additional EJ

neighborhoods as the first immediate air quality-related
m et r| CS h ave b e e n beneficiaries of localized air quality impacts
improvements and GHG reduction.”
a d d e d to LA 100 August 1, 2017 “Incorporation of the CalEnviro Screen ...” Basis of EJ neighborhood

determination early in

evaluation since the project
* Many neighborhoods in LA experience socioeconomic and environmental
| ast AG ( b eyO N d Ca | challenges; the simultaneous experience of both is what is known as
. environmental justice or EJ
E NVI I’OS creen ) » Aswith air quality, LA has along history of identifying and addressing EJ

challenges

* Reducing emission sources, especially local ones, is the key strategyto addressing
EJconcerns, and all 100% RE scenarios should positively address Elissues

» The study will discern differencesin local air pollutant concentrations and health
impacts between EJneighborhoods and non-EJneighborhoods, for the base case
and evaluated 100% RE scenarios

NATIONAL RENEWABLE ENERGY LABORATORY 29
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Defining EJ neighborhoods

How to Define EJ Neighborhoods LA

* Since AG6, we found
an OEHHA memo

 There are many approachesto defining EJ
« Active discussion within several regional organizations

defining official cut- asto the most appropriate definition for the LA region
and (sometimes) for specific uses (grant funding, city
off for DAC (EJ) | services)
d esignation which — We are consulting with the Gty’s Planning Department
we will use to learn about the status of various local efforts to
define BEJ

« Oty Council required that this study utilize
CalEnviroScreen (latest version: 3.0)

NATIONAL RENEWABLE ENERGY LABORATORY 30
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CES 3.0
Variables

CES ranks
census tracts
on these
variables
(0-100 score)
using
retrospective
data from
national and
state sources

Pollution Burden Population Characteristics

Exposures

* (Ozone concentrations

* PM, s concentrations

* Diesel PM emissions

e Drinking water contaminants
* Pesticide Use

* Toxic releases from facilities
* Traffic density

Environmental effects

e Cleanup sites

* Groundwater threats
 Hazardous waste

* Impaired water bodies

* Solid waste sites and facilities

Sensitive populations

 Asthma emergency
department visits

e Cardiovascular disease
(emergency room visits for
heart attacks)

* Low birth-weight infants

Socioeconomic factors

* Educational attainment

* Housing burdened low
income households

e Linguistic isolation

* Poverty

*  Unemployment
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LA100 environmental justice analysis approach:

Seeking your feedback

1. Identify Environmental Justice (EJ) neighborhoods
A. Follow Cal OEHHA definition.
2. Quantify environmental health benefits:

A. Changes to applicable pollution exposure and sensitive
populations criteria used in the Cal EnviroScreen.

3. Quantify technology deployment benefits:
A. Distributed PV,
B. Energy efficiency in buildings, and
C. Electric vehicle adoption.
4. Evaluate degree of prioritization of benefits to EJ neighborhoods
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[ENVIROMMENTAL PROTECTION

DESIGNATION OF DISADVANTAGED COMMUNITIES

1. Identify Environmental Justice (EJ) PURSUANT T SENATE BILL 53 (D LEON)
neigh borhoods APRIL 2017

. INTRODUCTION

A. Use ‘Disadvantaged Communities’ Calforia s embracing a decarbonized economy. How o meet the gobal threat o climate

change, while improving conditions throughout the state in communities over-burdened by

d ef| n |t| O n Of t h e to p 2 5 % Of Ca | pollution, socioeconomic, and health impacts, is one of our greatest challenges. One of our

best opportunities to meet this challenge is to direct climate investments to disadvantaged

H H communities.
E n V I ro S C re e n ( C E S ) S C O re S ’ I n The California Environmental Protection Agency (CalEPA) is responsible for identifying
1 H H disadvantaged communities for purposes of the Cap-and-Trade funding program. In October
a | I g n m e nt W | t h re Co m m e n d a t I o n by 2014, after a series of public workshops, the Agency designated as disadvantaged communities
the 25% highest scoring census tracts using results of the California Communities
C a | O E H H A Environmental Health Screening Tool Version 2 (CalEnviroScreen 2.0).

Early this year, the Office of Environmental Health Hazard Assessment (OEHHA) released
CalEnviroScreen 3.0. This version of CalEnviroScreen incorporates more recent data for nearly

i . P | U S S eve ra | Ot h e r C e n S U S t ra CtS all of its indicators, -a&ds two indicators and improves the way some indicators are calculated to

better reflect environmental condmons anda populatlon S vulnerablllty to environmental
which don’t have complete CES polutanis Vihio the pigial o iato s simier
S C O r e S b Ut a r e h | g h O n th e p a rt #CalEPA to reassess the identification of dlsadvantaged communities.

of the score that exists

After reviewing the updated results from CalEnviroScreen 3.0 and taking into consideration
previous comments and input received over the past two years, including workshops held in
February 2017, CalEPA is designating the highest scoring 25% of census tracts from
CalEnviroScreen 3.0 as disadvantaged communities. Additionally, 22 census tracts that score
in the highest 5% of CalEnviroScreen’s Pollution Burden, but do not have an overall
CalEnviroScreen score because of unreliable socioeconomic or health data, are also
designated as disadvantaged communities.

ThIS document describes how CalEPA arrived at its decision to identify dlsadvantaged
aunities pursuant to SB 535 (De Leodn, Chapter 830 Statutes of 2012) Stamn »
2017-2018 TiStayaar.a priation from the
v 3 0 lsadvantaged communmes in

determining how to satisfy the prolect fundlng reqmrements of this and related legislation.

AIR RESOURCES BOARD * DEPARTMENT OF PESTICIDE REGULATION * DEPARTMENT OF TOXIC SUBSTANCES CONTROL
OrFicE OF Bx; TAL HEALTH HaZARD A
STATE WATER RESOURCES CONTROL BOARD * REGIONAL WATER QuaLITY CONTROL BOARDS




Defining EJ neighborhoods

1. Identify Environmental Justice (EJ)

neighborhoods

A. Use ‘Disadvantaged Communities’
definition of the top 25% of Cal
EnviroScreen (CES) scores, in
alignment with recommendation by
Cal OEHHA

i Plus several other census tracts
which don’t have complete CES
scores but are high on the part
of the score that exists

B.  About 50 percent of census tracts in
LADWP service territory are classified
as EJ/Disadvantaged Communities.

. Disadvantaged
Community

Los Angeles

City of Los Angeles/
D LADWP boundary

Billy J. Roberts, June 13,2019
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CES 3.0

Variables

Exposures

* (Ozone concentrations

* PM, s concentrations

* Diesel PM emissions

e Drinking water contaminants
* Pesticide Use

* Toxic releases from facilities
* Traffic density

Environmental effects

e Cleanup sites

* Groundwater threats
 Hazardous waste

* Impaired water bodies

* Solid waste sites and facilities

Pollution Burden Population Characteristics

Sensitive populations

Asthma emergency
department visits
Cardiovascular disease
(emergency room visits for
heart attacks)

Low birth-weight infants

Socioeconomic factors

Educational attainment
Housing burdened low
income households
Linguistic isolation
Poverty
Unemployment
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Applicable
CES 3.0
Variables

Exposures

* Ozone concentrations

* PMZ2.5 concentrations

* Diesel PM emissions

e Drinking water contaminants
* Pesticide Use

* Toxic releases from facilities
* Traffic density

Environmental effects

e Cleanup sites

* Groundwater threats
 Hazardous waste

* Impaired water bodies

* Solid waste sites and facilities

Pollution Burden Population Characteristics

Sensitive populations

Asthma emergency
department visits
Cardiovascular disease
(emergency room visits for
heart attacks)

Low birth-weight infants

Socioeconomic factors

Educational attainment
Housing burdened low
income households
Linguistic isolation
Poverty
Unemployment
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Air quality measures
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CES Method:

Ozone

OEHHA CES 3.0 Report p. 22-25

8-hour ozone
concentrations,
ppm (2011-2013)

0.026-0.033 [ 0.049-0.051
| 0034-0.038 [ 0.052-0.055
[ 1 0039-004s | | 0.056-0.062 (Top 30%)

[ 0.0a5-0.046 [ 0.063 - 0.065 (Top 20%)

0 5  10Miles A [ 0.047-0.008 [l 50066  (Top 10%)

I T

Greater Los Angeles Area

California Air Resources Board (CARB)
monitoring network measurements.

Inverse distance weighting (IDW) from
monitors assigns values to census tracts.

Source: OEHHA CES 3 Report, p.22-25
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https://oehha.ca.gov/media/downloads/calenviroscreen/report/ces3report.pdf

CES Method:
PMZ.S

OEHHA CES 3.0 Report p. 26-31

Annual mean
concentration of

PM, 5 (ug/m?3)
(2012-2014)

- <70 [ w05-110
[ 71-87 [ 111-122

0 5  10Miles 9.6-10.4 >13.0 (Top 10%)
L1 1
7

Greater Los Angeles Area ~~ Data Unavailable

e California Air Resources Board (CARB)
monitoring network measurements.

* Mean concentrations estimated at census

tract center using ordinary kriging.
Source: OEHHA CES 3 Report, p.26-29
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https://oehha.ca.gov/media/downloads/calenviroscreen/report/ces3report.pdf

Resolving air quality measurements and simulations

WRF grid and SCAQMD monitoring stations

« WRF-Chem simulations yield in LADWP service territory
ozone and PM2.5 concentration 3441
estimates at a 2x2 kilometer 3 4
resolution. ,
342 A
— Finer than CalEnviroScreen. .
* However, we must be cautiousto _,
not assign too much accuracy to
individual grid-cell concentration 7] e -
estimates when attempting to S o
estimate tract-level changes. 137 B Ot

-1188 -1186 -1184 -1182 -1180

WRF = Weather Research and Forecasting-Chemistry air quality model
LA100 | 15




LA100: Quantifying air quality changes

e Statistically compare absolute concentration and improvements

(compared to current) among CES-classified EJ and non-EJ census
tracts.

e Also adjust CES scores for the individual criteria, comparing EJ to non-
EJ tracts

— We will also calculate composite CES score changes, but since only
2 of 12 pollution burden indicators will have modeled changes,
total CES score is unlikely to change much.

 For both, leveraging more spatially granular underlying data than CES
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Public health measures
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Cardiovascular Disease

Spatially modeled, age-adjusted rate
of emergency department visits for heart
5 * attacks (AMI) per 10,000

Lo A
i« -.‘-v:' i’ L 1

2 [se-a
D 4.72-5.70 - 8.78 - 9.62
k-5 - 5.71-6.47 9.63-10.7 (Top 30%)
C E S I\/I h d . 3 I 10.8 - 12.4 (Top 20%)
et O . 0 5 10Miles A ;"" P
| | e iy 2 y - 7.22-7.98 - >12.4  (Top 10%)

Greater Los Angeles Area

O=|elOVENEUEISS « California Office of Statewide Health Planning

DINCENE and Development, California Environmental
Health Tracking Program data

e Z/IP code-scale emergency department visits
for heart attacks assigned to tracts based on
population

Source: OEHHA CES 3 Report, p.111-114
OEHHA CES 3.0 Report p. 111-115 LA100 | 18



https://oehha.ca.gov/media/downloads/calenviroscreen/report/ces3report.pdf

Asthma

Spatially modeled, age-adjusted
rate of emergency department visits
for asthma per 10,000 (2011-2013)

<24 [ s5.4-529
- 215-27.1 [ 53.0-60.9
| 272-329  61.0-72.3(Top 30%)
[ 330-388 72.4 - 92.1 (Top 20%)
P 38.9-453 [ >922 (Top10%)

CES Method:

0 5 10 Miles
| I I

Greater Los Angeles Area

Asthma * (alifornia Office of Statewide Health Planning
and Development, California Environmental
Health Tracking Program data

e /IP code-scale emergency department visits
for asthma assigned to tracts based on

popu Iatlon Source: OEHHA CES 3 Report, p.106-109

OEHHA CES 3.0 Report p. 106-110
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https://oehha.ca.gov/media/downloads/calenviroscreen/report/ces3report.pdf

LA100: Quantifying EJ-relevant health effects

* Develop a method to estimate tract-level changes to asthma and
cardiovascular disease:

— Statistically compare health effects in EJ and non-EJ census
tracts based on USC health effects modeling grid (2x2 km)

— Consider if we can adjust CES indicator scores for asthma and
cardiovascular disease metrics based on USC health effect

modeling results

* As with air quality, we will be leveraging more spatially granular
results than CES’s
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Technology deployment benefits




LA100 modeling: Technology deployment

Under each scenario evaluated, we aim to quantify
implementation by tract-level EJ status for:

— Rooftop solar (dGen)

— Energy efficiency in residential and commercial buildings
(ResStock, ComStock)

— Electric vehicles and charging infrastructure (EVI-Pro)

 NREL models primarily estimate physical implementation, e.g.,
PV modules (MW), number of electric vehicles, or change in
building energy use intensity
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dentlal ana co ol oK
and storage
L‘-, ) 2
g 5. s d;.
* We will compare simulated PV B e g TR N
adoption levels (installed capacity) in 1 AN
E »
EJ and non-EJ tracts in LADWP * ¥ X
service territory. P e
— We will evaluate the cases that Akl
dGen analyzes Annual I \\ i W\“H "l
) Rooftop Photovoltaic N 5 —
* We could also compare simulated Cencration Porental : 5
storage (installed capacity) in EJ and g Leely |
non-EJ tracts i G
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Energy efficiency in buildings

@ cComStock
@ ResStock

Buildings energy-demand modeling will
identify opportunities for greatest
energy savings, which will naturally
prioritize energy efficiency measures to
the housing stock not as recently built
or renovated.

We will compare tract-level change in
energy use intensity (EUI) for each
modeled scenario, inside and outside of
EJ tracts, for both building types.
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Electric vehicles and charging infrastructure

EVI-Pro models:

— Light-duty electric vehicle adoption
aggregated to tracts.

* Note that adoption is based on historical sales only.
Historic sales occurred mostly in wealthier
neighborhoods.

— Deployment of direct current fast charging
(DCFC) plugs/stations by tract.

We will compare both metrics inside and outside
of EJ tracts, in terms of number of vehicles and

DCFC chargers deployed.

* Also, for transit buses, we will attempt to
compare the number of stops serviced by EVI-Pro
electrified buses inside and outside of EJ tracts.
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Evaluating technology deployment equity: Overview

SAMPLE MOCK RESULTS

Share of total solar technical potential in LADWP (MW)

1. Report deployment model outputs at the =%

= Non-DAC

tract level, by EJ status.
2. Calculate fraction of total deployment
between EJ and non-EJ tracts

a) Consider statistical tests for difference in mean | E— e
teC h n O | Ogy d e p | Oym e nt Distribution of annual MW solar technical potential by tract
b) Report results to inform question of whether |

deployment was prioritized according to
stakeholder and decision-maker values

5 10 15 20
MW technical potential
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summary

Evaluate two aspects of EJ using best-in-class models with realistic
deployment

— Air quality and environmental health
e Within framework of Cal EnviroScreen
— Energy efficiency and renewable energy deployment
* Distributed solar and storage
* Building retrofits
e Electric vehicle and charging infrastructure
We will compare benefits in EJ and non-EJ census tracts

Results will point to where prioritization of EJ communities is achieved while

minimizing costs, and where programs or policies could be considered to
achieve a satisfactory level of prioritization.
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Thank you

The Los Angeles 100% Renewable Energy Study



