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Executive Summary

This is the Safety Policy Division’s (SPD) evaluation of the Sempra companies’ 2021 Risk
Assessment Mitigation Phase (RAMP) Application. As articulated in D.14-12-025 and cited in D.18-
12-014,%2 “The objective of RAMP is to incorporate the risk assessment approach used by each of
the energy utilities, as developed in the S-MAP into the [General Rate Case (GRC)] process. This
will provide a transparent process to ensure that the energy utilities are placing the safety of the
public, and of their employees, as a top priority in their respective GRC proceedings.” According to
the Safety Model Assessment Phase (S-MAP) Settlement Agreement (SA), “the risk and mitigation
analysis for RAMP and GRC proceedings and RAMP applications must meet minimum required
elements.”3 SPD’s evaluation aims to drive improvements in prioritization, quantification, and
transparency in San Diego Gas and Electric’s (SDG&E) and Southern California Gas Company’s
(SoCalGas) risk-based decision-making before their GRC filing in May of 2022.

The Sempra companies’ RAMP Report provides an initial quantitative and probabilistic assessment
of their respective safety risks, their plans to mitigate these risks, and estimates of costs
associated with the proposed mitigations. Their mitigation plans and cost estimates are informed
by Risk Spend Efficiency (RSE) calculations and analysis of hypothetical alternative mitigations. In
this document, SPD evaluates the assumptions and methodologies in the chapters corresponding
to each risk, as presented in the companies’ RAMP Report.

The SA requires using a multi-attribute value function (MAVF) to evaluate and rank potential risk
events. The MAVF is required to capture the safety, reliability, and financial impact of these risk
events. As discussed below, the Sempra companies have included an additional attribute,
Stakeholder Satisfaction, intended to capture the effects of a risk event on customers, employees,
the public, government, and regulators. The MAVF is then used to calculate the risk scores for the
risk events in the Sempra companies’ Enterprise Risk Registers. D. 18-12-014, which approved the
SA, calls for a minimum of 40 percent weight on the safety component of the MAVF. The Sempra
companies opted to raise the safety weight to 60 percent in their 2021 RAMP Application. As
discussed later, this choice significantly impacts Sempra’s evaluations of the costs and benefits of
their proposed mitigations.

Sempra’s 2021 RAMP is their second effort (excluding the 2019 filing, which was dropped due to
the change in the Rate Case Plan Schedule in Decision 20-01-002) and first under the terms of the
SA approved D.18-12-014. SPD notes several improvements in this RAMP filing over prior efforts.

This is the first RAMP filed by an IOU to calculate Risk Spend Efficiency (RSE) values for most of the
controls discussed in the Application. The inclusion of these values improved SPD’s ability to
compare existing risk control programs to new mitigation measures. Sempra is also the first IOU
to propose a new attribute, Stakeholder Impact. SPD acknowledges the challenge in developing
new methodologies and subjecting them to public and party review. Attributes like Stakeholder
Satisfaction could be a new area of improvement to explore in the S-MAP process. Sempra also
improved on the granularity of some risks. Examples include the separation of Electric
Infrastructure Integrity risk from Electric Contact and Wildfire Risks. They also divided Dig-In risk

1D.14-12-25 at p. 35-36.
2D.18-12-014 at p. 30-31.
3D.18-12-014 Attachment A at p. A-4



into two focus areas, High-Pressure (HP) and Medium-Pressure (MP) systems. Finally, SDG&E
includes Public Safety Power Shutoffs (PSPS) as a risk element in the Wildfire risk chapter. While
other utilities have begun to conceptualize PSPS as a risk as well as a mitigation in their Wildfire
Mitigation Plans? (WMPs), SDG&E is the first to do so in a RAMP filing.

In addition to these notable improvements in the RAMP filing, Staff found several areas where the
SDG&E and SoCalGas RAMP joint filing was deficient and did not comply with the requirements of
the SA. These are described in the Summary of RAMP-Wide Findings (below). Observations related
to risk-specific risks and mitigations are covered in each chapter of the evaluation.

Ranking of Risk

Based on the history of prior incidents, the likelihood estimates for future events, and the
attendant consequences, SoCalGas and SDG&E have appropriate risk rankings in their respective
filings. SoCalGas’s risks are shown in table 1 below. All of these risks have dedicated chapters. As
pointed out in their report, SoCalGas’s high-pressure pipelines span a dozen counties and the
Arizona and Mexican Border. Over 1,100 miles of their high-pressure lines are within close
proximity to residents and businesses. In addition to safety risks, properly functioning high-
pressure pipelines are critical for a reliable energy supply. Likewise, SoCalGas’s medium-pressure
lines are extensive, with over 100,000 miles of medium pressure mains and services, including
approximately 22,000 miles of steel mains and 25,000 miles of plastic mains. These medium-
pressure pipelines serve over 21.8 million SoCalGas consumers.

TABLE 1. SDG&E RAMP Risks Ordered by Multi-Attribute Risk Score

RAMP Chapter Number and Subject Risk Score (ev::?sE/Yr) CoRE
SDGE-1 Wildfire Risk including PSPS Risk 16,459 NA NA
SDGE-1 Wildfire (excluding PSPS Risk) 11,768 21.20 556
SDGE-1 Wildfire (PSPS Risk only) 4,691 4.00 1,173
SDGE-2 Electric Infrastructure Integrity 9,177 1,632.00 6
SDGE-3 High Pressure Pipeline Incident 2,029 0.88 2,301
SDGE-4 Contractor Safety Incident 1,894 1.83 1,033
SDGE-5 Customer and Public Electric Contact 1,396 1.17 1,197
SCG-6/SDGE-6 Cybersecurity 1,316 0.08 16,446
SDGE-8 Employee Safety Incident 1,062 0.83 1,275
SDGE-7 Pipeline Dig-In Incident (High Pressure) 815 0.19 4,235
SDGE-9 Medium Pressure Pipeline Incident 606 101.42 6

*N/A = LoRE and CoRE determined separately for Wildfire w/o PSPS, and for PSPS risks.

4 See examples here: https://energysafety.ca.gov/what-we-do/wildfire-mitigation-and-
safety/wildfire-mitigation-plans/2021-wmp/



https://energysafety.ca.gov/what-we-do/wildfire-mitigation-and-safety/wildfire-mitigation-plans/2021-wmp/
https://energysafety.ca.gov/what-we-do/wildfire-mitigation-and-safety/wildfire-mitigation-plans/2021-wmp/

TABLE 2. SoCalGas RAMP Risks Ordered by Multi-Attribute Risk Score

RAMP Chapter Number and Subject Risk Score LoRE CoRE
(events/Yr)
SCG-1 High Pressure Pipeline Incident 4,644 8.64 538
SCG-3 Medium Pressure Pipeline Incident 3,071 544,99 6
SCG-4 Gas Storage Incident 2,721 0.29 9,306
SCG-5 Employee Safety Incident 2,667 533.09 5
SCG-2 Pipeline Dig-In Incident (High Pressure) 2,180 0.70 3,114
SCG-6/SDGE-6 Cybersecurity 975 0.09 10,829
SCG-7 Contractor Safety Incident 469 144.77 3

Substantial areas of SDG&E’s service territory include areas designated as high fire threat districts
(HFTD). A combination of factors, including dry fuels and Santa Ana winds, make the region
susceptible to high-consequence, catastrophic events. As a result, SDG&E has appropriately
identified wildfire as their highest risk.

SDG&E points out in their Wildfire Chapter that “Roughly 61% of the ignition consequences are
estimated to be in Tier 3, 36% in Tier 2, and 3% in non-HFTD. This is why the majority of SDG&E’s
wildfire mitigation initiatives are targeted and prioritized in the HFTD, and thus, this Wildfire
RAMP Chapter is focused on the HFTD.” > In one example of the improved tranching in this report,
SDG&E separated exposure analysis in HFTDs and non HFTDs into different chapters. The Electric
Infrastructure Integrity (SDG&E-Risk-2) also includes safety considerations despite primarily
addressing reliability concerns.

Also notable in SDG&E’s filing is that their evaluation of wildfire risk considers the consequences
of PSPS events in the overall risk assessment. Thus, their highest risk score represents the sum of
the wildfire risk score and the risk score associated with PSPS customer impacts.

Time Period for Risk Assessment

The current RAMPs from the Sempra companies, SoCalGas and SDG&E, have been filed as an
initial phase of the SoCalGas and SDG&E Test Year (TY) 2024 General Rate Cases to be filed in
2022. That rate case will use cost forecasts for 2022-2024 to establish a 2024 Test Year level of
costs and determine a Revenue Requirement for 2025-2027 based on the Test Year. The cost
forecasts are for specific programs and projects the utility plans to carry out during 2022-2024,
using funding authorized in the previous rate case.

Sempra has taken the position that the appropriate period for risk assessment in the RAMP
coincides with the period they will forecast cost for, i.e., the 2022-2024 period. The SoCalGas and
SDG&E RAMPs present the results of risk reduction estimates for the mitigation programs they will
conduct during that period, starting from a baseline level of risk in 2020.

> SDG&E RAMP at 1-4



As stated by TURN in their informal comments of February 12, 2021, “the purpose of the
upcoming Sempra RAMP submission is to inform the Commission’s decision in the GRC that will
set revenue requirements for the years 2024 through 2027, based on a 2024 test year. Thus, the
focus of the GRC and the RAMP needs to be the risk reduction impact of mitigations to be
deployed in 2024 and subsequent years. To properly calculate the risk reduction benefits of
mitigations proposed for 2024 and beyond requires that the baseline for the risk reduction
calculations be the level of risk expected at the end of 2023.”

The S-MAP Settlement Agreement, in Rows 10 and 11, requires utilities to consider the benefits of
mitigations before the “GRC period under review.” Therefore, this RAMP's baseline level of risk
should include the benefits of mitigations through the end of 2023, not 2020. From the 2023
baseline, risk reductions for mitigations in 2024-2027 should be presented in the RAMP to inform
the TY 2024 GRC period under review.

CPUC Decision D.14-12-025, Decision Incorporating a Risk-based Decision-Making Framework into
the Rate Case Plan states as a Finding of Fact: “The logical starting point for prioritizing safety for
the investor-owned energy utilities is in the RCP and the GRCs of each of the energy utilities
because the GRC is the proceeding in which the utility requests funding for the test year and
attrition years, and the Commission adopts and authorizes just and reasonable cost-based rates.”®

SPD Staff have reviewed the finding from D.14-12-025, TURN’s comments, and in consultation
with the Energy Division, determined the correct time period for risk assessment in this TY 2024
RAMP is the 2024-2027 period, which is the GRC period under review in the forthcoming rate
case. Staff also notes that PG&E, the first utility to file a RAMP under the current S-MAP
Settlement Agreement’ requirements, provided risk assessments for the Post-Test Year period.

The risk control and mitigation programs designed to replace infrastructure can provide significant
risk reductions, and they tend to be the costliest. Due to these costs, infrastructure replacement
programs are expected to prioritize mitigation of the highest risk segments and result in
immediate and measurable reductions in risk. Since the Sempra Companies have ongoing
infrastructure replacement programs in place through 2023, it is reasonable to expect the risk
level addressed by those programs will result in lower overall risk scores than in 2020. Therefore,
the utility should justify the cost of additional funds in their upcoming GRC using an updated risk
assessment with 2023 as the base year for risk. With this new baseline estimate, Sempra
Companies should calculate the expected risk reduction for the 2024-2027 period and provide a
revised RSE. The risk calculations should be performed in accordance with Settlement Agreement
requirements for tranche-specific LoRE and CoRE values.

6 CPUC Decision D.14-12-025, Decision Incorporating a Risk-based Decision-Making Framework into
the Rate Case Plan, Findings of Fact, at 49.

7 CPUC Decision D.18-0-12-014, Phase Two Decision Adopting Safety Model Assessment Proceeding
(S-MAP) Settlement Agreement with Modifications, (Settlement Agreement) Appendix A.



RECOMMENDATION
For the TY 2024 GRC filing the Sempra utilities should, for each RAMP risk chapter:
1. Identify the risk mitigation programs (or projects) proposed to continue in 2024-2027.
2. Estimate the Risk Score for those programs for the end of 2023 as the base year.
a. Apply tranche-specific LORE and CoRE values to determine the Risk Score.
Estimate their expected risk reduction and RSE for 2024-2027.
4. Recalculate the 2021 RAMP RSEs for comparison.
a. Apply tranche-specific LORE and CoRE values for the 2021 RSEs
5. Provide rationales for the continuation of programs with lower RSE in the 2024-2027
period.

w

Application of the Multi-Attribute Value Function

High Safety Weight Results in High Implied Value of Statistical Life (VSL)

The high safety weighting (60%) relative to the financial weighting in the Multi-Attribute Value
Function (MAVF) results in an implied value of statistical life (VSL) of $100 million, as presented by
TURN in their informal comment and protest documents.® The implied VSL can be viewed as the
implied mitigation cost Sempra is willing to spend to avert one statistical fatality. Although the
$100 million implied VSL estimated in TURN'’s calculations does not necessarily mean Sempra
consciously manages its risk mitigation strategy around this dollar value, it is more than eight
times the latest guidance figure of $11.6 million for VSL published by the U.S. Department of
Transportation.® A detailed computation to arrive at this $100 million value is contained in TURN’s
June 21, 2021, protest.’® TURN’s calculations of the implied VSL highlight the practical tradeoff
between the prevention of one statistical fatality and the associated risk mitigation costs.

SPD noted a similar finding (also highlighted by TURN and the Mussey Grade Road Alliance) in
evaluating Pacific Gas &Electric Company’s RAMP application last year.!! The high VSL results
from the broad latitude afforded to utilities in the Settlement agreement to establish weights and
ranges on particular attributes. The discussion on the acceptable practical level of VSL is more
nuanced than comparing the implied VSL against published VSL guidance figures. For example, in
an As Low As Reasonably Practicable (ALARP) risk management framework, a utility is expected to
spend on mitigation programs until the mitigation costs grossly exceed the equivalent economic
cost of harm prevented by the mitigation programs.?? The concepts of ALARP and VSL are part of
the larger topic of risk tolerance, which is within the scope of the currently active risk-based

8 Informal Comments of The Utility Reform Network (TURN) To the Safety Policy Division on the
Sempra Utilities” RAMP Report, received October 22, 2021 and Protest of the Utilitey Reform
Network filed on May 7, 2021.

9 https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-
guidance-on-valuation-of-a-statistical-life-in-economic-analysis

10 https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M389/K148/389148357.PDF, pages 22 to
23.

11 Safety Policy Division Staff Evaluation Report on PG&E’s 2020 Risk Assessment and Mitigation
Phase (RAMP) Application (A.) 20-06-012, Observation 4 on page 17 of the report.
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M394/K802/394802119.PDF

12 Safety and Enforcement Division Staff White Paper on As Low As Reasonably Practicable (ALARP)
Risk-informed Decision Framework Applied to Public Utility Safety by Steven Haine.
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M157/K359/157359431.PDF
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decision rulemaking proceeding, R.20-07-013. The subject of risk tolerance will be addressed in
Phase 2 of R.20-07-013.

TURN recommends in their informal comments of October 22, 2021 (attached to this report) that
Sempra revise the safety range from 20 to 200, which would reduce the implied VSL by a factor of
10 to $10 million. The safety range is the maximum expected worst-case result in terms of
fatalities and equivalent serious injuries. SPD staff notes that an increase in the range to 200
would push the consequence beyond the worst utility-related catastrophic fire Californians have
ever experienced.

The MAVF framework provides any number of ways to modify weights and scales to suit a utility’s
desired consequence valuation to justify proposed expenditures. But those choices should be
reasonable. For example, a safety range of 100 is not far from the number of fatalities and injuries
experienced in the Camp Fire, which resulted in at least 84 fatalities and additional severe injuries,
according to the Butte County District Attorney’s Office.*®> SPD Staff calculates that if a safety
range of 100 were combined with a safety weighting of 40 percent instead of 60 percent while
maintaining the financial attribute weight of 15 percent, the implied VSL would become $13
million, which is in the approximate range of the current US DOT guidance figure.

While perhaps one of the more dramatic examples, the imputed value of life is not the only
attribute where the implied values raise questions. TURN notes in their May 7t Protest4, “Other
equivalencies are implied by Sempra’s proposed MAVF. Using the same approach described above
for the SVL, one SAIDI minute is equivalent to $1.67 million, which implies that Sempra views it as
worth spending $1.67 million on a mitigation designed to reduce the impact of a risk event from
100 to 99 SAIDI minutes.”

RECOMMENDATION

While the use of weighting and scaling in the MAVF to derive high consequence values is not
inconsistent with the requirements of the Settlement Agreement, the Commission and parties will
evaluate the reasonableness of proposed expenditures in the GRC process. Accordingly, for the TY
2024 GRC filings, SPD Staff recommends that Sempra reevaluate the weighting and range factors
in their MAVF to produce more defensible valuations of consequences.

Risk Assessment of Tranches

SDG&E and SoCalGas have identified tranches throughout the RAMP chapters. The purpose of a
tranche is to select a sub-group of assets with uniform but distinctly different risk scores from the
remainder of the risk category. This grouping facilitates granular risk assessments and mitigations.
Each tranche can then have mitigation strategies according to the level of risk. However, the
companies did not assign tranche-specific LoRE and/or CoRE values to the tranches.

For example, two of the identified tranches in the SoCalGas Medium Pressure (MP) pipeline risk
recognize that vintage plastic and bare (unprotected) steel pipe materials pose a higher risk of

13 The Camp Fire Public Report: A Summary of the Camp Fire Investigation, June 16, 2020. Available
at: https://www.buttecounty.net/Portals/30/CFReport/PGE-THE-CAMP-FIRE-PUBLIC-

REPORT.pdf?ver=2020-06-15-190515-977
14
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failure than other kinds of pipe material in the system. Staff would expect these two tranches to
have a different likelihood of risk event (LoRE) than the newer or better-protected pipe in the rest
of the MP system. The S-MAP Settlement Agreement!® requires tranche-specific LoRE and/or
CoRE scores to account for the level of risk for each tranche.

SoCalGas and SDG&E do not present tranche-specific LORE and CoRE values for most of the
tranches in the RAMP report, but instead assign the same general pre-mitigation LoRE and CoRE to
each tranche in a risk category, violating Rows 16, 19, and 22 of the Settlement Agreement. The
pre-mitigation LORE and CoRE values for these tranches are identical with each other and with the
system-level tranche scores in the RAMP. The distinguishing characteristic of a tranche is that it
exhibits a different risk score from the rest of the risk category.

The companies use an alternative method to calculate risk reductions at the tranche level that
does not comply with Rows 16, 19, and 22. The Settlement Agreement permits a utility to submit
additional information at its discretion as long as it satisfies the basic requirements in the
Settlement Agreement. However, the RAMPs fail to present tranche-specific pre-mitigation and
post-mitigation LoREs, CoREs, and risk scores at the Tranche level as Rows 16, 19, and 22 require.

RECOMMENDATION

For the TY 2024 GRC filings, SPD Staff recommends that Sempra develop tranche-specific LoRE
and/or CoRE scores for each tranche to provide clarity of the risk for the tranche and to comply
with the Settlement Agreement.

Granularity of Tranches
Finer granularity of tranches can help the utility and the Commission better understand which
portions of a utility’s system offer greater potential for effective risk reduction.

SoCalGas and SDG&E have identified tranches in each risk chapter. However, some of these
tranches could be further divided by consideration of risk factors that occur within the tranche.
An example is the tranching of the high-pressure pipeline into a High-Consequence Area (HCA)
tranche and a non-HCA tranche, each containing hundreds of miles of pipeline. Pipeline risk
factors such as older vintage welds, a history of internal corrosion, or an inability to be inspected
with in-line devices (“pigs”) could be used to create more granular tranches.

Another example of granularity is from the high-cost Vintage Integrity Plastic Plan (VIPP) which
will replace vintage pipe with a less risky state-of-the-art pipe. SoCalGas and SDG&E have
identified the entirety of their vintage plastic pipe as a tranche. However, Staff examination of the
companies’ “DREAMS” segment-level risk analysis indicates that a small portion of the segments
carry the highest risk, as discussed in the Medium Pressure Risk chapters SCG-3 / SDGE-9 and
illustrated in the figure below. Separation of the segments into tranches by risk level would
demonstrate where mitigation will be most effective. It would be worthwhile to determine
whether the lower-risk segments of vintage pipe have comparable risk to the non-vintage portion,
in which case replacement may not be a cost-effective mitigation.

15 Settlement Agreement, Appendix A at Row 16.
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SCG-3 / SDGE-9 Figure 1. Probability of Serious Incident per Year, Vintage Plastic
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RECOMMENDATION
Sempra should review SPD and party comments regarding tranching and respond in the GRC filing.

Wildfire Consequence Modeling

Staff has reviewed the Informal comments of Mussey Grade Road Alliance (MGRA)* on the
SDG&E Wildfire risk chapter. Among other things, MGRA compares the gamma distribution model
that SDG&E uses to a truncated power law distribution and asserts that the model used by SDG&E
may significantly underestimate the probability of extreme wildfires at the tail end of the
probability distribution. Staff appreciates MGRA's findings and recommendations. The comments
are appended to this report.

RECOMMENDATION
SDG&E should complete the scenario analysis requested by MGRA and re-evaluate the use of their
gamma distribution model prior to filing their GRC.

16 A.21-05-011-014 - MGRA SDGE RAMP Informal Comments of October 22, 2021.
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Wildfire Smoke Health Impacts

SPD Staff agrees with MGRA'’s findings and recommendations concerning wildfire smoke
consequences. MGRA finds SDG&E’s incorporation of wildfire smoke as a safety risk to be
innovative and an overall positive development, although there are several shortcomings in the
SDG&E analysis. According to the California Air Resources Board, “Wildfires produce a range of
harmful air pollutants, from known cancer-causing substances to tiny particles that can aggravate
existing health problems and increase the risk of heart attack or stroke.” They continue, “Larger
and more frequent and intense wildfires are a growing public health problem, contributing to
reduced air quality for people living near or downwind of fire. Health problems related to wildfire
smoke exposure can be as mild as eye and respiratory tract irritation and as serious as worsening
of heart and lung disease, including asthma, and even premature death.”” We encourage SDG&E
(and other utilities) to continue developing more comprehensive and complete measures of
consequences.

RECOMMENDATION
Sempra should review MGRA comments regarding wildfire smoke risk and respond in the GRC
filing.

Late Workpapers and Delays in Providing Data

The Sempra Companies initially failed to submit sufficient and timely workpapers associated with
their RAMP filings. As a result, SPD staff and parties were delayed in their ability to review
documents essential to gain insight into the assumptions, calculations, and methodologies that
underpin the RAMP reports in an already compressed and challenging timeframe.

RECOMMENDATION

Sempra and all utilities filing RAMPs should provide all information necessary for a timely and
thorough review of their underlying methodologies, assumptions, and calculations concurrently
with their RAMP reports. The timing of the submittal of Sempra’s workpapers should not be seen
as acceptable or precedent-setting, but rather as a counterproductive outlier that diverged from
the timing in previous filings by PG&E and Southern California Edison.

Stakeholder Satisfaction Attribute

Sempra has introduced a new “Stakeholder Satisfaction” attribute to the required Safety,
Financial, and Reliability attributes used in the Multi-Attribute Value Function (MAVF) to
determine the consequence score for risk assessment in the RAMP. At two percent, the new
attribute is given a low weighting in the MAVF. Still, it has a significant impact in the Electric
Infrastructure Integrity (Ell) risk, Chapter 2 of the SDG&E RAMP report. A more extensive
discussion of SPD’s concerns with this metric is in the Ell chapter.

The Sempra Companies point out that introducing the Stakeholder Satisfaction attribute marks
the first time an IOU has expanded the attributes in the MAVF beyond those required by the
Settlement Agreement. SPD Staff appreciates that it is difficult to quantify these less tangible but
important aspects of public experiences associated with risk events. Staff also believe a metric of
this nature may be appropriate for events such as the Aliso Canyon leak. That event did not result

17 https://ww?2.arb.ca.gov/wildfire-smoke-health
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in immediate serious injuries and fatalities but did cause widespread fear in the community,
thousands of relocations (including schools), substantial political and regulatory reactions, and
other significant repercussions not currently captured in the RAMP pr