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Overview

* Federal analytic requirements
e Components and major challenges

* Supplemental slides
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Federal Requirements
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Longstanding requirements

* Analysis of major U.S. regulations prior to promulgation has been required for over
40 years.

» Several presidential executive orders establish requirements for regulatory analysis
and review.

- Requirements apply to executive branch agencies (primarily cabinet agencies that report
directly to the President).

- Independent agencies (such as the Nuclear Regulatory Commission) typically also follow
the analytic requirements voluntarily.

» Core is benefit-cost analysis; several supplemental analyses also required (e.g., small
business impacts).

* Current requirements are in Executive Order 12866 (Clinton 1993) supplemented by
Executive Order 13563 (Obama 2011).

e Focus on “economically significant” and “significant” regulations.

* Agencies often also assess less significant regulations.
- Analysis frequently less comprehensive; e.g., focus on costs and do not estimate benefits.
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https://www.whitehouse.gov/omb/information-regulatory-affairs/regulatory-matters/
https://www.archives.gov/files/federal-register/executive-orders/pdf/12866.pdf
https://www.archives.gov/files/federal-register/executive-orders/pdf/12866.pdf

Focus on significant regulations

Federal Register Presidential Documents

Vol. 58, No. 190

Monday, October 4, 1933

Title 3— Executive Order 12866 of September 30, 1993

The President Regulatory Planning and Review

The American people deserve a regulatory system that works for them,
not against them: a regulatory system that protects and improves their health,

Executive Order 12866

(f) “Significant regulatory action’’ means any regulatory action that is likely to result in a rule that may:
(1) Have an annual effect on the economy of $100 million or more or
“Economically » adversely affect in a material way the economy, a sector of the economy,

. ”
significant productivity, competition, jobs, the environment, public health or safety,

or State, local, or tribal governments or communities;

(2) Create a serious inconsistency or otherwise interfere with an action
taken or planned by another agency;

(3) Materially alter the budgetary impact of entitlements, grants, user fees,
or loan programs or the rights and obligations of recipients thereof; or

(4) Raise novel legal or policy issues arising out of legal mandates, the
President’s priorities, or the principles set forth in this Executive order.
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Substantial guidance available

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, DG 20503

e MR 2 204

ADMINISTRATOR
GFFIGE OF
INFORMATION AND
REGLLATORY AFFAIRS

MEMORANDUM FOR THE PRESIDENT'S MANAGEMENT COUNCIL

FROM: John D. Graham, Ph.D. 9 oy
Administrator

SUBJECT: OMB's Circular No. A-4, New Guidelines for the Conduct
of Regulatory Analysis

* Government-wide implementing guidance in OMB Circular A-4:
On January 1, 2004, the Office of Management and Requlatory Analysis (2003).

for the Conduct of Regulatory Analysis, which was issue

September 17, 2003, became effective for economically o Some agenC|eS have developed more detalled and

effective for economically significant final rules on Janug

rules generally are rules that have an annual effect on the compre hensive gu idance.

OMB developed the guidelines pursuant to the Regulator]

collaboration with the President’s Council of Fconomic A - U.S. Department of Health and Human Services. Guidelines
guidelines in the Federal Register, OMB revised the guid X —_—
comments and peer review. OMB also convened a group) for Requlatory Impact Analysis, 2016.

to review and offer suggestions to improve the guidelines|

- U.S. Environmental Protection Agency. Guidelines for
Preparing Economic Analyses, 2010 (with updates;
undergoing revision).

- U.S. Nuclear Regulatory Commission. NUREG/BR-0058
Requlatory Analysis Guidelines of the U.S. Nuclear Requlatory
Commission, 2017 (draft update).

- U.S. Department of Transportation. Economic Values used in

Analysis (2021).

* Addresses values for fatal and nonfatal injuries and time savings
only; updated annually.
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https://www.whitehouse.gov/sites/whitehouse.gov/files/omb/assets/regulatory_matters_pdf/a-4.pdf
https://aspe.hhs.gov/pdf-report/guidelines-regulatory-impact-analysis
https://www.epa.gov/environmental-economics/guidelines-preparing-economic-analyses
https://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0058/
https://www.transportation.gov/regulations/economic-values-used-in-analysis

Comparative exercise

Aim is to:

e estimate net benefits (benefits minus costs) of
alternative policies compared to no action,

e and describe the distribution of impacts across
the advantaged and disadvantaged,

* with appropriate consideration of nonquantlfled
effects and uncertainty. { -
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Follows conventional benefit-cost analysis

framework

* Focus on opportunity costs

* Value is derived from how much money an affected
individual is willing to pay or accept for the outcome.

— If we use resources (e.g., labor, materials) for one
purpose, they will not be available for other uses.

y
e /

4 * Assume individuals are the
best (most legitimate) judge
of their own welfare.

— Respects individual preferences,
not paternalistic.

* Focus on estimating
reasonably thoughtful, well-
informed preferences.*

* Robinson, L.A. and J.K. Hammitt. “Behavioral Economics and Regulatory Analysis,” Risk Analysis,
31(9): 1408-1422, 2011; Robinson, L.A. and J.K. Hammitt. “Behavioral Economics and the Conduct of
Benefit-Cost Analysis: Towards Principles and Standards,” Journal of Benefit-Cost Analysis, 2(2): Art. 5,
2011.
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http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2011.01661.x/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=9456550&fulltextType=RA&fileId=S2194588800000166

Valuation approach depends on whether the
outcome is traded in markets.

* Rely on market data where possible. R i ;“,

—  Presumabily, if an individual chooses to buy

a good or service, he or she values it more I A
than the other things the money could buy. g ,;‘?‘(\

* For nonmarketed goods, use stated or

revealed preference methods.

— Stated preferences — ask respondents what
they would be willing to pay under
hypothetical scenarios (contingent
valuation, choice experiments).

— Revealed preferences — use data on market
transactions or observed behavior to
estimate value, controlling statistically for
other attributes.
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Goal is to...

...describe extent to which individuals are

willing, as members of a society, to

reduce their consumption of other goods
and services to achieve specific policy

outcomes.
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Informs, rather than determines, decision

A policy should not
necessarily be

implemented simply - Comparison to other

because its benefits policies is necessary to
: identify the most efficient
exceed its costs. Use of resoUrces.

— Decision-makers also
must consider issues such
as legal, political, and
budgetary constraints.
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Process provides many additional insights

* Requirements motivate detailed
examination of impacts, important
discoveries regardless of end result.

Preferences of those affected,
Otherwise unanticipated consequences,
Key uncertainties,

Available technology, costs,
effectiveness,

Who bears costs, who receives benefits,
Sources of support and opposition.
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Some examples*

* U.S. Environmental
Prote Cth N Age N Cy 2018, 2019, and 2020 Report to Congress on

the Benefits and Costs of Federal Regulations

_ Drinking water air emissions and Agency Compliance with the Unfunded
’ ’ Mandates Reform Act
waste management

e U.S. Department of Health
and Human Services

— Drugs, medical devices

2018,2019,2020

* Nuclear Regulatory

1 1 OFFICE OF MANAGEMENT AND BUDGET
CO m m I S S I O n OFFICE OF INFORMATION AND REGULATORY AFFAIRS
. L]
Ot h era ge Ncies https://www.whitehouse.gov/omb/information-regulatory-affairs/reports/#ORC

* Links to several examples included with meeting agenda.
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Components and Major
Challenges
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Analytic Components*

4 \
1) Define the problem
\. J
\ 4
( \

2) Identify policy options

\. J
( \
3) Determine standing
(perspective)

\. J

I
{ !

(comparator)

[4) Predict baseline conditions]

5) Predict policy responses ]

|

v

v

Assess uncertainty and non-
quantified effects

[ 6a) Estimate costs [ 6b) Estimate benefits ]

| ]
\ 4
[ 7) Compare benefits to costs ] -
4)[ 8) Estimate the distribution ] <
* For more detail, see supplemental slides, agency guidance documents, and chapter 2 of Reference HARVARD
Case Guidelines for Benefit-Cost Analysis in Global Health and Development. P TH.CHAN
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https://cdn2.sph.harvard.edu/wp-content/uploads/sites/94/2019/05/BCA-Guidelines-May-2019.pdf

Focus on health impacts

( \
1) Define the problem
N\ J
\ 4
( \

2) Identify policy options

N\ J
\

( \
3) Determine standing
(perspective)

N\ J

v

4) Predict baseline conditions
(comparator)

Assess uncertainty and non-

5) Predict policy responses ] quantified effects

v v

6a) Estimate costs 6b) Estimate benefits

YOS

[ 7) Compare benefits to costq\
4)[ 8) Estimate the distribution ] <
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Two components

Multiply by monetary
value per expected

Estimate expected
change in deaths, cases

of nonfatal illnesses or
injuries, over defined
time period

death, nonfatal case
averted, in each time
period
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Major challenge: Estimating regulatory impact

* Improve understanding of baseline exposures.

— Changes over time due to changes in the
economy, population, technology, etc.?

* Improve understanding of effect of risk
management strategies on exposures.
— Randomized control trials? Natural experiments?
Ex post (retrospective) analysis?
— Effects of technological innovation, monitoring
and enforcement, detection limits?

<
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Major challenges: Quantifying health impacts

* Requires dose-response functions for radionuclides of
concern, at “without” and “with” regulation exposure levels.

— Linear/nonlinear? thresholds? etc.

* To avoid biased results, estimates must be expected values
(best, central tendency estimates) with appropriate
characterization of uncertainty.

— Not reasonably maximally exposed (RME) individual.

— Must translate as low as reasonably achievable (ALARA) into risk
estimates.

* For valuation, health impacts must be manifest, e.g.,
diagnosable diseases.

— Understanding effects at cellular level is insufficient, requires
estimating likelihood will lead to identifiable illness.
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Major challenges: Valuing health impacts

* For changes in mortality risks, apply estimates of the value per statistical

life (VSL).

—  Represents individual’s willingness to exchange his or her own income for a

small change in his or her own risk.

— Not the value of saving an identifiable life with certainty.

* Should agency defaults be adjusted for differences in characteristics of
individuals affected? Of risk attributes?

—  Would require funding more primary valuation research.

Recommended VSL Estimates

Agency
As reported (range)

2019 US dollars &
income levels

Basis

US En

vironmental $7.4 million

21 wage-risk and 5 stated-preference

Protection Agency (EPA | (standard deviation: $4.7 million) (2006 US $11.1 million studies (Viscusi 1992, 1993)

2010) dollars)

US Department of $9.3 million ($4.4 million to - 6 wage-risk studies plus 1 mgta—analysw
Health and Human $14.6 million) (2014 US dollars) $10.6 million and 3 stated-preference studies
Services (HHS 2016) ' (Robinson and Hammitt 2016)

US Department of $9.4 million

Transportation (DOT ($5.2 million — $13.0 million) (2014 US $10.9 million 9 wage-risk studies (DOT 2016)

2020) dollars)
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Major challenges: Valuing health impacts

* For changes in morbidity (nonfatal) risks, apply estimates
of the value per statistical case (VSC).
— Same conceptual approach as mortality.
— Valuation research is lacking for many illnesses and injuries.

* How should agencies approximate these values?
— EPA: Averted costs of illness (medical costs, lost productivity)

— HHS, DOT: Monetized quality adjusted life years (QALYs) plus
third party averted costs (insured medical costs, caregiving).

* More primary research needed:

e Willingness to pay estimates.
e Valuation functions for QALYs.
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Quantitative analysis of uncertainty

APPROACH APPLICABILITY CONDUCT
Qualitative * For all analyses. Disclose key
Discussion * May suffice if: assumptions and

— the rule involves annual economic effects less | uncertainties and
than S1 billion; include information on
— the analyst is able to demonstrate that the the implications for
results are robust to uncertainties; and, decision-making.
— the consequences of the rule are modest.
Numerical *  Forrules involving annual economic effects Vary one or many
Sensitivity less than $1 billion, where: parameters to
Analysis — the qualitative discussion raises calculate distinct sets
questions about the robustness of the of results for
results; or, comparison.
— the consequences of the rule are large.
Probabilistic *  For rules involving annual economic effects of $1 | Develop distributions
Analysis billion or more (required). for the uncertain
*  For rules with smaller impacts where parameters and
numerical sensitivity analysis raises conduct Monte Carlo
guestions about the robustness of the analysis to determine
results. the distribution of the
results.

* Replicates Table 6.1 from HHS Guidelines for Regulatory Impact Analysis.
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https://aspe.hhs.gov/pdf-report/guidelines-regulatory-impact-analysis

Nonquantified effects

Challenge is to ensure impacts are appropriately weighted;
qualitative discussion necessary but insufficient.
* Options include bounding, breakeven, and cost-
effectiveness analysis and/or structured expert elicitation.

Breakeven analysis

Total Costsof Total Benefits
Regulation of Regulation
Magnitude of Magnitude of
unguantified unguantified
__ benefits casts —
reguiredio requiredto
break even with break even with
Quantified total costs total benefits Quantified
Benefits Costs
(a) (b}

* All require some information on potential magnitude to apply or
to interpret implications.

* Replicates Figure 6.1 from HHS Guidelines for Regulatory Impact Analysis.
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https://aspe.hhs.gov/pdf-report/guidelines-regulatory-impact-analysis
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Regulatory Development Process

Congress authorizes agencies to develop regulations and other
programs.

Administrative Procedure Act governs the rulemaking process.

Office of Information and Regulatory Affairs (OIRA) in the Office of
Management and Budget (OMB), Executive Office of the President,
reviews major rules from executive branch agencies prior to
promulgation.

Steps include:

—  Agency develops proposed regulation and supporting analysis; reviews
internally.

—  OIRA reviews proposed regulation and supporting analysis, if applicable.

—  Agency publishes preamble and proposed rule in the Federal Register,
placing supporting technical documents in the regulatory docket; requests
public comments.

—  Agency develops, OMB reviews (if applicable), and agency publishes final
rule and supporting documents.

—  Congress reviews rule under the Congressional Review Act.
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https://www.archives.gov/federal-register/laws/administrative-procedure
https://www.whitehouse.gov/omb/information-regulatory-affairs/
https://www.federalregister.gov/
https://www.regulations.gov/
https://www.gao.gov/legal/other-legal-work/congressional-review-act

Analytic Requirements

Federal Register Presidential Documents

Vol. 58, No. 130

Monday, October 4, 1993

Title 3— Executive Order 12866 of September 30, 1993

Executive Order 12866
Section 1. Statement of Regulatory Philosophy and Principles.

(a) The Regulatory Philosophy. Federal agencies should promulgate only such
regulations as are required by law, are necessary to interpret the law, or are made
necessary by compelling public need, such as material failures of private markets
to protect or improve the health and safety of the public, the environment, or the
well-being of the American people. In deciding whether and how to regulate,
agencies should assess all costs and benefits of available requlatory alternatives,
including the alternative of not requlating. Costs and benefits shall be
understood to include both quantifiable measures (to the fullest extent that these
can be usefully estimated) and qualitative measures of costs and benefits that are
difficult to quantify, but nevertheless essential to consider. Further, in choosing
among alternative requlatory approaches, agencies should select those
approaches that maximize net benefits (including potential economic,
environmental, public health and safety, and other advantages; distributive
impacts; and equity), unless a statute requires another regulatory approach.

works for them,
oves their health,
rformance of the
Costs On society;
H private markets
ches that respect
ulations that are
b not have such
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Major Components and Challenges

( \
1) Define the problem «
N\ J

A 4

Focus is on major Federal
regulations

What about other policies?

2) Identify policy options

N\ J
\
( \
3) Determine standing
(perspective)
N\ | J
4) Predict baseline conditions 5) predi i
{comparator) ) Predict policy responses

v

[ 6a) Estimate costs ]

v

6b) Estimate benefits ]

\ 4

[ 7) Compare benefits to costs ]

4)[ 8) Estimate the distribution ]<

- Assess uncertainty and non-
quantified effects

100 B

HARVARD

TH.CHAN

SCHOOL OF PUBLIC HEALTH



Major Components and Challenges

1) Define the problem

e

y

A

y

pically assess preferred policy

~

2) Identify policy options

r

\4

and perhaps one more and one
less stringent alternative
e Should a broader set of

R alternatives be considered?
N\ | J K j
4) Predict baseline conditions . . Assess uncertainty and non-
(comparator) e r quantified effects

v

v

[ 6a) Estimate costs ]

6b) Estimate benefits ]

\ 4

[ 7) Compare benefits to costs ]

4)[ 8) Estimate the distribution ]:
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Major Components and Challenges

1) Define the problem
. v \ [Assess impacts on U.S. \
| s population; supplement with
) v . assessment of international
3) Determine standing 1 1 1 H 11
e ‘ impacts if significant.

| * How address cross-boundary
v ' impacts? )

4) Predict baseline conditions di i
(comparator) < e ol e e e J L quantified effects J

|
v v

[ 6a) Estimate costs ] 6b) Estimate benefits ]

\ 4

[ 7) Compare benefits to costs ] -

4)[ 8) Estimate the distribution ]:
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Major Components and Challenges

\.

1) Define the problem ]

A 4

Ve

\.

2) Identify policy options

Predict conditions without the \

\4

Ve

3) Determine standing
(peIe‘

4) Predict baseline conditions
5) Pre¢

(comparator)

v

regulation over time

* Will the economy, population,

technology etc. change
significantly without the
policy?

* How will these changes affect
baseline costs, health risks and

[ 6a) Estimate costs ] | ! other outcomes?

/

A4

[ 7) Compare benefits to costs

4)[ 8) Estimate the distribution

|
\
)
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Major Components and Challenges

1) Define the problem

A 4

2) Identify policy options

\4

3) Determine standing
(perspective)

v

§

(comparator)

4) Predict baseline conditions . .
5) Predict policy responses

v

v

[ 6a) Estimate costs ]

6b) Estimate benefits ]

\ 4

[ 7) Compare benefits to costs ]

4)[ 8) Estimate the distribution ]:

ﬂedict conditions with the

regulation over time

Often the most difficult step!

* How will regulated entities
respond?

* How will responses change
over time?

costs, health risks, other

impacts?

~

 What are the implications for

/
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Major Components and Challenges

1) Define the problem

A 4

2) Identify policy options

\4

3) Determine standing
(perspective)

\. J

| v \

! [ Estimate implementation costs,

4) Predict baseline conditions . . . . =

[ ] including any offsetting savings \

(comparator)
 Whatis expected value,
[ 6a) Estimate costs ] behavior, anticipated

based on likely actual
i changes in technology, etc.? /

\ 4

[ 7) Compare benefits to costs J -J

4)[ 8) Estimate the distribution ]:
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Major Components and Challenges

( \
1) Define the problem
N\ J
A 4
( \

2) Identify policy options

\4

3) Determine standing
(perspective)

v

!

4) Predict baseline conditions
(comparator)

5) Predict policy responses

v

v

[ 6a) Estimate costs ]

6b) Estimate benefits ]

\ 4

[ 7) Compare benefits to costs ]

4)[ 8) Estimate the distribution ]:

—
ﬁstimate monetary value of \

changes in expected deaths,
ilinesses, injuries, and other
outcomes including any
countervailing risks

How to address match
between available valuation
research and affected

\ populations and risks? /
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Major Components

( \
1) Define the problem
N\ J
\ 4
( \ —
2) Identify policy options
N\ J
\
( \
3) Determine standing
(perspective)
N\ | J
4) Predict baseline conditions 5) predict poli Assess uncertainty and non-
(comparator) e r- quantified effects

—1— (¢ o

[ 6a) Estimate costs ]

alculate net benefits (benefits
minus costs)

* How to appropriately weight
nonquantified effects,

uncertainty?
1\ y J

6b) Estimate

\ 4

[ 7) Compare benefits to costs

4)[ 8) Estimate the distribution ]:
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Major Components and Challenges

1) Define the problem
( Y \
2) Identify policy options
( Y \
3) Determine standing
(perspective)
I
! v
4) Predict baseline conditions . . Assess uncertainty and non-
(comparator) e r- quantified effects
L |
I i e
I 1 Gstlmate distribution of costs \
[ o Estimate coste ] oy camateseneiis | AN benefits across advantaged
, : and disadvantage groups
v * Required, but often ignored
[ 7) Compare benefits to costs or incomplete, how
\ improve?* /
4)[ 8) Estimate the distribution ]:

See: Robinson, L.A., J.K. Hammitt, and R. Zeckhauser. “Attention to Distribution in U.S. Regulatory HARVARD
Analysis,” Review of Environmental Economics and Policy, 10(2): 308-328, 2016. TH.CHAN
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Major Components and Challenges

1) Define the problem
( Y \ )
entity ooy onti . .
\ 2) Identify policy options ) G’I aracterize uncertai nty;\
! non-quantified effects
i 3) Determine standing ) * How IlkEIy is it that the
cti . .
g ("ers”‘; SRR benefits will the
i l exceed costs? that the
Assess uncertainty and non- : :
4) Predict baseline conditions . . - [ quantified effects ] relat've ran k’ hg Of
(comparator) 5) Predict policy responses policies will change?
' | ' that the magnitude of
v v the net benefits will
[ 6a) Estimate costs ] [ 6b) Estimate benefits ] \ Ch an ge ? /
1 ]
\ 4

[ 7) Compare benefits to costs ]

4)[ 8) Estimate the distribution ]:
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Example:
2000 Radionuclides in Drinking Water Rule*

ECONOMIC ANALYSIS OF THE
RADIONUCLIDES
NATIONAL PRIMARY
DRINKING WATER REGULATIONS

Prepared for:
Office of Ground Water and Drninking Water
U.5. Environmental Protection Agency

Prepared by:

Industrial Economics. Incorporated
2067 Massachusetts Avenue
Cambndge, MA 02140
(617) 354 - 0074

November 2000

* https://www.epa.gov/dwreginfo/radionuclides-rule
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https://www.epa.gov/dwreginfo/radionuclides-rule

Exhibit ES-1

ALTEENATIVE EEGULATORY LEVELS

Eadionueclide Current MCL 1991 Proposed MCLs 2000 Final MCTs
Combined radimm-226 5 pCiL 20 pCLL for radinm-226; No change from current.
and radinm-228 20 pCiL for radinm-228
Gress alpha 15 pCilL, 15 pCiL, No change from current.

net of nraninm and net of radium-226,
radon uwraninm. and radon
Gross beta 4 mrem 4 mrem_ ede No change from current.
Uranivm None 20 = gL (30 pCiL) 30=gL
Sources:

Current MCT s: TS, Environmental Protection Agency, National Primary Drinking Water Regulations, 40 CFR

141.15.

1991 Proposed MCT s: U5, Environmental Protection Agency, National Primary Drinking Water Regulations;
Radionuclides; Notice of Proposed Rulemaking; 56 FR. 33050, July 18, 1991.
Final MCIs: US. Eovironmental Protection Agency. Nafional Primary Drinking Water Regulafions;
Radionuclides; Final Rule, fnrthrcumiu%_

* Symbol for pg (micrograms) per liter displaying incorrectly as » g/L
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Exhibit ES-2

NUMEBER OF COMMUNITY WATER SYSTEMS EXCEEDING STANDARDS

Option Number of Systems

Ilegally out of compliance with existing MCLs

Illegal noncompliance: gross alpha MCL of 15 pCiT 400 systems
Megal noncompliance: combined radivm MCL of 5 pCTL 420 systems
Total mumber of systems in illegal noncompliance (adjusts for overlap) 670 systems

Legally out of compliance with existing MCLs (due to monitoring loopheles)

230 systems

Legal noncompliance: gross alpha MCL of 15 pCiL (210 - 250 systems)

200 systems

. i . . 5 o
Legal noncompliance: combined radinm MCL of 5 pCiL (270 - 320 systems)

360 systems

Total mumber of systems in legal noncompliance (adjusts for overlap) (310 - 400 systems)

Out of compliance with uraninm options

900 systems

Uranium MCL at 20 = gL {830 - 970 systems)

500 systems

Uranium MCL at 30« gL {400 - 600 systems)

. - 360 systems
Uranium MCL at 40« gL (300 - 430 systems)
. p 110 systems
Uranium MCL at 80« gL (40 - 170 systems)
Source:
Indnstnal Economics, Incorporated analysis of data from the EPA’s National Incrganies and Radionuclides Survey (NIRS).
Notes:

Banges m parentheses are based on the directly proportional versus lognormal distnbution approaches to estmating occurrence;
the best estimate is the mean of these values (caleulated prior to roumding).

Combimed radivm and gross alpha analyses include ground water systems only; uranim analysis includes both ground and
surface water systems.

Tllegal noncompliance estimates are based directly on the NIRS data; costs and risk reductions associated with full compliance
with the existing requurements are not assessed because these impacts are not attmbutable to the regulatory changes under
consideration.

Legal noncompliance is assessed after adjusting the occwrrence data to elininate illegal noncompliance.

Uranium results do not take mto account the effects of the existing Califorma standard, which may reduce the estimates as
discussed later in the text.
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Exhibit ES-3

SUMMARY OF QUANTIFIED ANNUAL COSTS AND BENEFITS: BEST ESTIMATES

Statstical Cancer Cases Value of Avoided Change in Compliance
Avoided Cases Casts
(range) (range) (range)
Compliance with existing MCLs after closing monitoring loopholes
(combined radium = 5 pCi'L, gross alpha = 15 pCiL)
Eliminate gross alpha 0.20 cases $0.8 million $14.6 million

monitoring loophole only

(0.04 - 0.35 cases)

($0.2 - $1.3 million)

($1.4-%27.7 million)

Eliminate combined radim

monitoring loopheole only

(.43 cases
(031 - 0.34 cases)

$1.7 mullion
($1.2 - 32.2 million)

$25.5 million
($16.0 - 534.9 million)

Eliminate both loopholes

(.59 cazes
(0.32 - 0.86 cases)

$2.4 million
($1.3 - $3.4 mullion)

$32.8 million
(516.3 - $61.3 million)

Compliance with new uraninm MCL options

Establish uranium MCL at 1.03 cases $4.0 million $90.4 million

20+ gL (0.14 - 1.91 cases) ($0.5 - $7.4 million) | ($25.5 - $155.4 million)
Establish uraninm MCL at (.82 cases $3.1 million $40 7 million
30-gL (0.06 - 1.58 cases) ($0.2 - 56.1 millicn) ($6.3 - $93.1 million)
Establish uraninm MCL at (.71 cases $2.8 million $33.3 million

40+ gL (0.03 - 1.39 cases) ($0.1 - $5.4 million) | ($2.2 - $64.3 million)
Establish uranium MCL at 047 cases $1.8 million $12.9 million

80+ gL (0.01 - 0.92 cases) (5<0.1- $3 6 million) | ($0.2 - $25.5 million)
Motes:

Eanges in parentheses are based on the directly proportional versus lognommal distnbution appreach; the best
estimate is the mean of these values {(calculated prior to rounding).
Amnalysis does not fully quantify all risk reductions; wanmm analysis addresses cancers but not kidney toxicity.
Cancer cases are total incidence (fatal and nonfatal cases combined).
C liance costs include ca

* Risk coefficients from:

ital and o

ations and maintenance costs, but exclude monitoring costs.

Eckerman_ Keith F | Richard W_ Leggett, Christopher B. Nelson, Jerome 5. Pushkin, and Allan CB.
Richardson. Cancer Risk Coefficients for Environmental Exposure to Radionuclides.
Federal Guidance Report. No. 13 (draft). September 1999.
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Exhibit E5-4

RESULTS OF SENSITIVITY ANALYSES

Regulatory Central Tendency High Benefit / Low Cost Low Benefit / High Cost
Option Esdmarte Secenario Secenario

Benefits Costs Benefits Costs Benefits Costs

Closing monitoring loopholes

Eliminate gross $14.6 $19.0

alpha loophole 50.8 million : I.;m $7.2 million | $8.7 million | $0.1 million uJ:JJ.L-::-n

':‘ﬂl:-

Eh”“”b. "‘“; i - $25.5 $16.9 S150 | (oo $332

combined radmm 7 million lion million million .2 on million

loophole only

Eliminate both A $38.8 §227 2290 - 5506

loopholes! ST4milion | ition million milion | 200 OB | tion

Establishing a new uranium MCL

Establish wraninm - $90.4 5318 8533 - 31204

3

MCLat20- gL | *F0™HO% [ piion million mittion | >0 ™ | ittion

Establish wranium $2.8 $33.3 §221 5196 $0.4 million 5445

MCL at 40- gL nullion million millicn million ’ million

Establish wranium - $129 5145 ey - 5174

MCL at 80+ g/ £1.% million 1lion million $7.5 million | $0.3 million million

Notes:

These estimates are designed to illustrate the effects of alternative assumptions; the likelihood that these outcomes

may occurf is tncertain as described in the text.

This analysis dees not address the impacts of a 30 » gL wraninm MCL, since these impacts were interpolated from

the results for other options.

The central tendency estimates are derived from Exhibit ES-3 above.

The high benefits - low cost scenario compares the benefits resulting from the high end sensitivity analysis of the

risk coefficients with the low end sensitivity analysis of the compliance costs.

The low benefits - hizh cost scenario compares the benefits resulting from the low end sensitivity analysis of the risk

coefficients with the I:li%h end sensitivity analysis of the compliance costs. HARVARD
TH.CHAN
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