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TI MEFRAME FOR STUDY



PROJECT SCHEDULE

The project adhered to the following schedule:

June 15, 1987
June 25

June 26-
July 10

July 13-14

July 15-24

July 27-
August 21

August 24-29

August 31-
September 4

September 8-11

September 12-
October 26

September 17
November 25
January 19, 1988
January 31

Contract begins

Conference cal | is held to launch work

Initial review of draft survey is conducted

Trip to Washington, DC is taken; Interviews are held to
gather Information of U.S. federal EIA process

Survey Is revised based on comments received during review;
List of survey participants is developed

Survey is translated to French; Trlps are organized; Calls
are made to U.S. EPA Reglonal Offices and State Offices to
seek participation in project; Survey interviews are
conducted

Meetings are held with subcontractors to review provincial
survey interviews and to begin organizing responses

Interim report Is prepared and submitted

Trip to Ottawa is taken; Interviews are held to gather
Informatlon regarding Canada’s federal EIA process

Draft of final report is prepared; Follow-up is conducted
Interim Report is presented at CEARC meeting

Comments on first draft of final report are received

Draft Final Report is presented at CEARC meeting
Draft Final Report is submitted
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SURVEY
HEALTH ASPECTS OF ENVI RONVENTAL | MPACT ASSESSMENT

Name Phone

Province/Organization
O fice
Addr ess




HEALTH ASPECTS OF ENVI RONMENTAL | MPACT ASSESSMENT

INTRODUCTION

Envi ronmental | npact Assessnment (EIA) is a valuable tool used in the
pl anni ng and devel opment of projects which may have a significant inpact on the
envi ronnent . Human health, which to a |arge extent is dependent upon the
health of the environnent, may receive varying degrees of attention in the
Envi ronnment al Assessnent (EA) depending on the project's potential inpact on
health. Health concerns may be addressed through the application of health-
based standards during the planning and devel opment of a proposed project, or
they may be addressed through an actual analysis (e.g., risk assessnent) of the
potential health inpacts. \When an assessnent of potential health inpacts is
necessary, the process is often conpletely integrated with the rest of the EA
and it may contain any degree of conplexity.

The assessment of human health inmpacts in EXA is receiving increasing
attention world-wide. The World Health Organisation recently published atask
group report (Working Group on the Health and Safety Conmponent of Environnental
I mpact Assessment, February 1986) di scussing the concept of Environmental
Heal t h | npact Assessnent, a termused to describe the health conponent of EIA.
In Gtawa, a national workshop on the subject, which was attended by El A and
heal t h professionals fromacross the country, concluded that when potentially
significant health inpacts may be caused by a proposed project, the EIA should
i nclude an assessnent of the risks to human health as part of the assessnent of
risks to the environnent.

This research project has been initiated to find out the extent to which
this is already done. The survey is not intended to be evaluative -- it is
sinmply a survey of current practice. The purpose of this survey is to assess
the current level of attention given to hunan health inmpact assessment in
Canadi an El A processes and to guide future work in this area. These 32
questions explore: 1) whether potential human health inpacts are considered in
EIAs for proposals to develop projects that nay have continuous di scharges,
intermttent discharges, fugitive discharges, or accidental discharges into the
surroundi ng environnment (i.e., air, soil, or water); 2) to what degree
potential human. health inpacts are considered; 3) current and possible
conponents of health inpact assessnent in ElIA; and 4) suggestions for inproving
or formally establishing health inpact assessnent in Canadi an El A processes.

This survey may not be specifically tailored to your province's specia
circunst ances regarding EIA. The survey has been designed to be as generic as
possi bl e given the wi de range of programs across Canada, but the designers
realize that some ofthe questions may not be phrased appropriately for your
provi nce. Pl ease indicate the special circunstances under which your EIA
process operates so that the questions and responses can be interpreted
correctly. Thank you

Al so, please keep in nmind that the follow ng questions inquire about what
occurs in actual practice rather than what is or may be required of the
proponent in theory. Question 24 addresses this issue,



DEFI NI TI ONS

Acci dental discharges - The unforeseen rel ease of significant quantities of
waste, waste by-products, production products, or production by-products

into the surrounding environment.

Acute, short-terminpacts - The i nmediate effects to health that may be

attributed to a rel ease andexposure incident. These effects usually occur
within 96 hours of a contaninant release and include such reactions as
death, severe illness, and others. Some short-terminpacts may be synptons

of chronic, long-term inpacts.

Area of inpingenent - The area likely to be affected by a rel ease and exposure
i nci dent .

Basel i ne characteristics study - A study of the existing human health conditions
of a population within the area of inpingenent. The study results may be
used to conpare changes in human health that may occur due to the:
establ i shment of the proposed project.

Chronic, long-terminpacts - Effects potentially caused by a release and exposure
i nci dent that do not occur inmmediately (e.g., carcinogenic, teratogenic, or
mut ageni ¢ responses).

Cl eari nghouse -~ A central location for the collection, classification, and
di stribution of information (e.g., health data).

Conti nuous di scharges - The routine, uninterrupted enission of effluent into the
environnent resulting fromnormal facility operations.

Cumul ative effect - The total potential inpact of the proposed devel opnent
conbined with potential inmpacts of pre-existing devel opnents that may affect

the area of inpingenent.

Epi demi ol ogy -~ The study of incidence, distribution, and control of disease in a
popul ati on.

Exposure period - Depending on how it is defined by the parties involved, the
exposure period may be the number of years a project is expected to be in
operation (which may include a post-operation period of lingering effects or
exposures fromthe storage or disposal of wastes and materials follow ng
active operation), the average length of a potential release and exposure
incident, or another appropriate tine frame.

Fugitive discharges - Effluent or chem cal |eaks that are usually confined wthin
the facility and occur at such places as pipe joints.

Heal th i mpact assessnment (or health inpact assessnent) - A conponent of
Envi ronmental | nmpact Assessnent (and sinilar planning processes) in which
potential inpacts to human health due to the establishnent and operation of
a proposed devel opnent are identified, predicted, and evaluated to assess
their significance and to mitigate them if necessary.



Heal t h Professionals - Includes epidem ol ogi sts, toxicologists, nedical
phsyi ci ans and any other professional that has formal expertise and training
in a health-related field

Health Status ~ The health of population during its lifetine, for exanple,
norbidity statistics, etc.

Intermttent discharges =~ Sporadic enissions of effluent into the environment
caused by energency flares, start-up procedures, or shut-down procedures.

Parall el plar ., processes -Anyprocess that is simlar to an EIA planning
procedure but which may not be legislated or otherwise formally declared as
such.

Proponent - The organization, conpany, or departnent planning to undertake a
pr oposal

Teratol ogy - The study of abnormalities in hunman growth or body structure.



BACKGROUND DATA ON | NTERVI EVEEE

Uni versity degree(s)

Previous professional experience(s)

Current job title and responsibilities

Description of work with EIa (if any)

Description of work with health (if any)

Description of work with health in EIA (if any}
BACKGROUND FOR PROVI NCE

Check one or nore Yes No Name
ElA is:

| egi sl at ed .

promul gated in an
O der in Council -

or the equival ent

setin regul ations —_

set in guidelines

ot her

Conment s:
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GENERAL

1) Do the Environmental Assessnment (EA)Ilegislation, Oder in Council,
regul ations, and/or guidelines in your province contain any direct mandate
for determ ning potential inpacts to human health in proposed projects?

YeS What is the mandate?
No Does an indirect nechanismexist in legislation, Oder in
Council, regulations, and/or guidelines to support the

exami nati on of potential inpacts to human health?

Y e S VWhat is the nechani sm used to assure
assessment of potential health inpacts?

No
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2) Are environmental standards (e.g., for air quality, water quality, etc.)
usedin the EIA process?

Yes Are the standards health-based?
Yes How are the standards devel oped?
No On what are they based?

How are the standards applied in an ElI A?

NO e

3) Have any projects in your province gone through (or are any projects
currently going through) a process to assess human health inpacts?

Yes VWhat ki nds of projects?

Pl ease give a brief description of how health has been

integrated into the rest of the ElIAprocess in these exanples
(e.g., when is it first raised as a concern, how detailed is
the assessment, etc.)

No



4) Are
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screening procedures used to decide which categories of industries or

projects need a review of potential health inpacts?

Yes

No

Ot her

What are the screening procedures/criteria?

B R

Who isinvolved in the screening procedures?

VWho makes the final decision as to whether potential health

i mpacts may exi st and whether or not a health inpact
assessment should be included in the EIA (e.g., eng’

heal th professional, government official, industry executive,
or others or sonme combination thereof)?

How i s the decision made regardi ng which projects need to
review potential health inmpacts and who nakes it?




5) In a typical EIA, are specific terms of reference regarding health concerns
negotiated with the proponent or are they set for the proponent either by
your office or in pre-existing regulations or guidelines?

Yes The terms of reference are:
negotiated with the proponent
set by your office for the proponent (for each case)
set in regulations or
gui delines (these apply to all cases)

ot her

NO If health is a concern but no terns of reference exist for a
heal th inpact assessment, how are health issues usually
assessed? _-
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6) Arehealth professionals involved in the EA process?

Y e S At what point(s) (e.g., throughout, only when needed, etc)?

VWhat types of health professionals are involved?

Are ministry and |local health officials (e.g., nedical health
of ficer) involved in the ELA?

Yes who?

No

VWhat role do these health professionals play in ElA?

No

Depends on the case What does it depend on?

(If this is the response, please answer the
guestions asked for the 'Yes' response)
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7) Does the proponent exam ne a particul ar exposure period?

Yes Does governnent define the exposure period or is the
proponent required to do so?
Provi nce defines the exposure period
Proponent defines it
On what information is the definition of exposure period
usual ly based (e.g., is it based on the nunber of years the
project is expected to be in operation, an estimted |ength
of a release and exposure incident, or sonething else)?

No

8) Is an area of inpingenent defined?

Yes How is the area of inpingenent that is to be exam ned in the
health inmpact -assessnment determ ned?

No
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ELEMENTS OF HEALTH | MPACT ASSESSMENT

9) Do terms of reference for Environnental Assessnents require that baseline
data be collected (i.e., data regarding the health status of the population

during lifetinme, forexanple, norbidity statistics, etc.)?

\% e S VWhat data are coll ected and what are the usual sources?

Are these data avail able el sewhere? If yes, where?

No

subpopul ati ons and examni ne potenti al

10) Does the proponent identify critical
nursing infants, infants, pregnant

health inmpacts (e.g., for children,
worren, el derly)?

Yes What subpopul ations are identified and exam ned?

Is the actual population in the area of inpingement used to
identify these subpopul ations?
How are the subpopul ations identified? _._..

L R —

No

No
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11) Does the proponent exam ne potentia
generati ons?

Yes What type of analysis is conducted (e.g., teratol ogica
studies, laboratory studies, studies of accunmulated toxins,
etc.)?

What potential health inpacts are exam ned?

No

health inpacts that may occur in future
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12) Does the proponent assess potential health inpacts to residents in the area
during the project's construction?

Yes What types of exposure are exam ned?

VWhat types of health effects are exam ned?

What type of analysis is conducted?

NO_—___

To workers during the construction of the project?

Yes What types of exposure are exam ned? a- -
VWhat types of health effects are exam ned?
VWhat type of analysis is conducted? )
No

To residents in the area and enpl oyees once the project is operating?

Yes What types of exposure are exam ned?

VWhat types of health effects are exam ned?

What type of analysis is conducted?

No




13) Does the proponent typically rely on aninal test data or epidemiological

studies (from other |ocations) or both for identifying potential health
i npacts?

Y e s Wi ch data:
Ani mal test data Epidemiological studies Bot h
How does the proponent address/account for the limtations of these

net hodol ogi es when attenpting to relate themto potential health inpacts for
the target population?

No

VWhat information is used? .

14) Does the proponent determnmine and assess potential acute, short-terminpacts

to human heal th?

Y e s What are they?

No

Potential chronic, |ong-terminmpacts?

Yes VWhat are they?

No

Potential positive health inmpacts?

Yes What are they?
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15) Does the proponent involve the public in assessing potential human health

i npacts?
Yes Does the province require. a certain level of public
i nvol venent (e.g., is the proponent required to hold public
meetings, conduct surveys, etc.)?
Y e S How is the public required to be invol ved?
No
O her
Woul d fundi ng supporting public input be useful?
Yes No
No I's the degree of -public participation left up to the

proponent to decide?
Yes

O her
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16) Does the proponent exani ne existing exposure levels (e.g., from other
sources) and assess the potential cumulative effect of additional exposure

caused by the proposed project?

Yes Are there procedures to follow?

Yes What are they?

VWhat methodology(ies) is(are) used (e.g., risk
assessnent, etc.)?

No How does the proponent usually exam ne the
cumul ative effect?
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18)

19)
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Does the proponent consider nethods of mitigating potential health inpacts?

Yes No

Does the proponent identify and assess potential inpacts on health care
facilities in the area due to an expected increase in'population (from
i ncreased enpl oynent) ?

Yes No

Due to the potential health effects of normal discharges upon the
surroundi ng popul ation?

Yes No

Due to the potential health effects of accidental discharges upon the
surroundi ng popul ation?

Yes No _

Does the proponent exanm ne and devel op accident scenarios and correspondi ng

emer gency response procedures in case of an accidental contam nant rel ease
for enpl oyees?

Yes No

For the affected public in the vicinity of the project?

Yes No
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20) Does the proponent plan a procedure for disposal of its wastes and its waste
by-products (e.g., slurry, ash, etc.) that would minimize potenti al

envi ronnent al heal t h effects and potential human health | mpacts?

Yes

No How ar e disposal needs addressed?

21) Does the proponent devel op a means of on-goi ng monitoring of human heal t h
effects during operation?

Y e__s Pl ease give one or tvo exanples of nonitoring prograns that
have been/are being devel oped and/or implemented.

No Why not?
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22) Do you think a health inpact assessment should be a required conponent of

EIA processes

Yes

in your province?

Why ?

Do you consider the follow ng components of a health inpact
assessment inportant to include in EXA?

Yes No

I nvol verent of health professionals
fromthe beginning of the EIA

Study of baseline health data
Study of critical subpopul ations

Study of potential inpact on future
gener ations

Study of potential inpact on future
enpl oyees,

construction workers,

resi dents during construction

Revi ew of ani mal test and/or
epi dem ol ogi cal data

Revi ew of short and long terminpacts -

Public participation in EH A S B
Study of cunul ative health effects — R
I nvestigation of mtigation nmeasures —_ _
Devel opnent of energency response(s) N R
Devel opnment of nonitoring program R S

O her

Why not ?
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23) Do you have any suggestions On how to make health inpact assessnment an
achi evabl e and practical conmponent of EIA?

Yes What are your suggestions?

No

24) Many of the questions above have been phrased in the context, "Does the
proponent examne . . ." They inquire about what the proponent does in
actual practice. Is this different fromwhat your province's |egislation
Oder in Council, regulation, and/or guidelines require of the proponent?
In other words, is there a difference between theory and practice?

Yes o— How is the practice different from what the witten policy
requires (e.g., Does the proponent do nore or |ess than what

the policy requires, and in what way)?

- ———

No

25) In your opinion, do you think the. procedures and nechanisns followed by your
provi nce to have proponents assess potential health inpacts in an EA are
adequat e?

Yes Why?

No Wiy not ?
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26) Wat are the strengths of the current set of procedures and nechani sms?

——rem s g e

Why are these considered strengths?

27) What are the weaknesses of the current set of procedures and mechani sns?

Why are these consi dered weaknesses?

(N

28) Vhat inprovenents, if any, do you recommend for health inpact assessment in

EXA?

29) Do you know of any areas in health inpact' assessnment where research is

urgently needed?

Y e S What are they?

No
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30) Do you need procedural guidelines or a "howto*

gui de to assist EIA
practitioners in human health inpact assessnent?

Yes VWat type of guidelines do you need?

Do you think the guidelines or

"howt 0" gui de shoul d be
standardi sed nationally?

Yes Why ?

No Wiy not ? _.,

Woul d national anbi ent standards established for a w de
variety of chemicals or

pol lutants assist the health
assessment  process?

Yes Why ?

NO e Wy not ?

No
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31) Do clearinghouses of health data (e.g., the Cancer Institute, etc.) exist
your province?

Yes What data are stored and where?

Are these data available for use in EAs?

Yes Are they used in Eas?

Y e S In what way?

No Wiy not ? .
No Way not ?

Wul d a cl eari nghouse of health data be useful ?

Yes Why ?

What types of data would be useful ?

Wul d you prefer a provincial or nationa
cl eari nghouse and why?

No Wiy not ?
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22

play a stronger role in providing assistance

32) Should the federal governnent
i npact assessment in ElA?

to provinces regarding health

Yes VWhat types of assistance would you want the federal
government to provide (e.g., advisory, procedural guidance,
etc.)? o

AhkkkAA R RARRA R A RRKXARRAR

Request a copy of the statute/guidelines/regulations/"howto" guide {if

avail able), etc.

Request a copy of any EIA with an assessment of human health inpacts (if

avai |l abl e).

Request nanes, phone nunbers of contacts in nunicipalities.
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ABBREVIATIONS

DOE Department of Environment

EAA Environmental Assessment Act

EAB Environmental Assessment Branch
EARP Environmental Assessment and Review Process
EIA Environmental Impact Assessment
EIS Environmental Impact Statement
IPB Interdepartmental Planning Board
IRP interdepartmental Review Panel
MOE Ministry of Environment

MOH Ministry of Health

PsC Pre-Submission Consultation

TAC Technical Advisory Committee
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DEFINITIONS

Components of Health Impact Assessment

Acute, short-term impacts -Immed ate health effects which may be caused by
construction or operation of a project (e.g., respiratory ailments, skin
rashes, blindness, death, I} ness, etc.).

Area of impingement - The area in which a project may have a potential impact;
thls area may or may not contain a human population and Is usually based on
environmental considerations such as wind patterns, topography, etc.

Base!l ine health study - A study which provides a picture of the current health
status of a population. This may be used to ldentify sensitive populatlons
or as a basis for comparison to detect changes in health status due to a
project’s operating practices.

Chronic, long-term impacts - Potential health effects which may be caused by a
project and do not appear immediateily after exposure to a substance (e.g.,

cancer ).

Cumutative exposures/effects - The total exposure of humans to a substance,
accounting for all contaminant sources and pathways through the environment,
and the associated health effects.

Deve opment of accident scenarios and emergency response procedures - The
examination of various possible accidents and the development of emergency
plans to use in case of an accident. Such plans may be developed for both
employees and the public residing in the project’'s vicinity (area of
Impingement).

Development of mitigatlon measures - Methods developed to mitigate potential
human health effects. These methods may be the same as or different from
methods to mitigate potential environmenta! impacts.

Development of waste disposal procedures - Development of procedures to dispose
of wastes properly so that impacts to the environment and to human health

are minimized or avoided.

Exposure period -~ The period during which a human population may be exposed to a
contaminant. The basis for this definition may vary from project to project
and may Include construct lon, operation, and post-operation phases.

Impacts to critical subpopulatlons - Potential health effects on members of a
population which may be particularly susceptible to health Impacts from
exposure to certain contaminants in the environment. Examples of critical
subpopulations may include the elderly, infants, pregnant women, nursing
mothers, etc. '

Impacts to future generations - Potential health effects on future generations
caused by teratogenetic or mutagenic effects from exposure to a substance

emltted by a facility.
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impacts to health care facilities - The potentialincrease in demand for health
care due to an expected Increase in population (from increased employment)
or due to a potential increase In [1In@ss from normal or accidental
discharges.

Impacts to residents durlng construct lon = Potential health effects to resldents
In the area of Implngement caused by activities associated wlth the
construction of a project (e.g., potential effects from noise, dust,
blasting, etc).

Impacts to workers durlng construction =« Potential health effects to construction
workers caused by-activitlies associated wlith the construction of a project
(e.g., potentlal effects from noise, dust, blasting, et¢).

Impacts to resldents durlng operation - Potential health effects to residents In
the area of impingement caused by actlvitles associated with the project’s
operation (8.¢g., potential effects caused by air emissions, water emlsslons,
food contamination, accidental discharges, etc).

Impacts to workers durlng operatlon - Potential health effects to workers caused
by activities associated with the project’s operation (e.g., potential
effects caused by accidents, exposures to substances in the workplace, ete¢).

Plan for on-golng monitoring of health status - A program designed to monitor the
health of a human population in an area of impingement to detect any
abnormal changes in the health of the population which may be attributable
to a project.

Review of existing literature - A literature search to help identify and assess
potential health effects which may be caused by a proposed project.



APPENDIX D

BRITISH COLUMBIA

D.I Royal Commission of Inquiry into Uranium Mining: Health and
Environmental Protection, Table of Contents



()

Province of British Columbia

Royal Commission of Inquiry
Health and Environmental Protection
Uranium Mining

COW SSI ONERS' REPORT
October 30, 1980

VOLUMEL

~
NM 1250
DAVID V. BATES, M.D.
JAMES W. MURRAY, P h . D .
VALTER RAUDSEPP, P.Eng
Chairman and Commissioner Dr. D. V. BATES

Dr. J. W. Murray
MR. V. Raupsere
Bric. Gen. E. D. Dansy

Commissioner
Commissioner
Commission Executive Secretary

Commission Counsel (to June 30, 1980) MR. R. J. ANTHONY

Commission Counsei MR. G. A. LETCHER



ROYAL COMMISSION OF INQUIRY INTO URANIUM MINING

VOLUME |
DETAILED TABLE OF CONTENTS

LETTER OF TRANSMITTAL
SUMMARY OF RECOMMENDATIONS

Roya Warrant, January 18, 1980

Oaths of Office

Commissioners Memorandum on the Orderly Terriination of the Commission, March 6. 1980
Ministerial Reply. March 7. 1980..

Commissioners® Response, March 14, 1980

Order-in-Council Number 442, February 27,1980. .. ..]

Order-in-Council Number 597. March 13, 1980

FOREWORD AND ACKNOWLEDGEMENTS.. .
EXPLANATION OF TEXT REFERENCES

CHAPTERS

1. INTRODUCTION DR
1.1 Appointment of Commlssoners
1.2 Terms of Reference ... ...
1.3 Rulesof Procedure .. ..
1. 3.1 Procedure for Community Hearings
1.3.2 Procedure for Technica Hearings
1321 Phases ... .. ..
1.3.2.2 Participants and Mgjor Participants...
1.3.2.3 Examination of Witnesses
1.3.3 Written Briefs .
1.4 Commencement of Activities
1.5 Public Hearings
1.5. 1 inaugurd Meetings
1.5.2 Community Hearings
1.5.3 Technica Hearings
1.6 Technical Advisors
1.7 Participant Funding
1.8 Library and Information Centre
1.8.1 Distribution of Materia
1.8.2 Library Use
1.8.3 Disposition of Library
19 Firgt Interim Report. August 14, 1979

2. PUBLIC CONCERN
2.1 Introduction
2.2 Issues Raised a Community Hearings
2.3 Conclusion

Vil

Xi
Xii

Xiil

Xvi

O 'AINA B WL WW NN — — = —

—

N \O \O O

[EEN



D=3

3. SETTING

3.1 Introduction

3.2 Land-Use
3.2. 1 Forestry
3.2.2 Mining
3.2.3 Fishing
3.2.4 Agriculture

3.3 Geology
3.3.1 Tectonic Framework and Geologicad History
3.3.2 Summary

3.4 Radiation Levels in the Environment.

3.5

3.4.1 Background Levels in British Columbia

3.4.2 British Columbia Radiation Studies

3.4.3 Radium and Radon in Water

3.4.4 Uranium in Water

3.4.5 British Columbia Data on Radon-222 and Decay Products
Uranium in Canada

3.5.1Annud Production.. .. ....... .. ..

3.6 British Columbia Uranium Resources .. = ...

3.7
3.8

41
4.2

4.3

4.4

4.5
4.6
4.7

3.6.1 Estimate of Total British Columbia Uranium Reserves and Resources
3.6.2 Known British Columbia Uranium Resources....
3.6.2.1 Blizzard Project... .
3.6.2.2 PNC Exploration Canada lelted Deposts
3.6.2.3 Hydraulic Lake Deposit..
3.6.2.4 Birch Island Deposit .
3.6.2.5 China Creek Property .
3.6.2.6 Surface Deposits of Young Uranlum
Radioactivity in Non-Uranium Mining ... ..
Future Need for British Columbia Uranium.
3.8.1 Conclusion.. T

RADIATION AND URANIUM GEOCHEMISTRY

Introduction . . . .
Nature of lonizing Radiation

4.2.1 Radioactivity

4.2.2 Naturaly Occurring Radioactive Elements

4.2.3 Radioactive Decay

4.2.4 Properties of Radioactive Emissions

4.25 Naturally Occurring Radionuclides of Environmental Importance
Uranium Geochemistry

4.3.1 Uranium Equilibrium .

4.3.2 Specific Activity

Geochemical Characteristics of Uranium and Thorium. .

4.4. 1 Uranium and Thorium in Rocks ..

4.4.2 Uranium and Thorium Concentrations in Soils

4.4.3 Uranium and Thorium Concentrations in Waters and Sediments
4.4.4 Uranium and Thorium in Living Organisms

4.4.5 Uranium and Thorium in Peat. Coa and Petroleum

Radium Occurrences in the Environment

Radon Occurrences in the Environment. ...

Recommendations R-l, R-2 and R-3

G Gad 1o s tar 1.s 0 -

AR R RV R R N VIRV N, IV, R Y
':‘".I\Ji-bL(;Jt,;—uwo\oé‘ci—:({:gﬁ}:\)&)&)U»J

t



5. WORKER AND PUBLIC HEALTH..
5.1 Policies and Philosophies
5.2 Evolution of Medica Knowledge of Dangers to Uranium Miners
5.3 Radiation and Tissues
5.4 Nature of Gamma Radiation
5.4.1 Methods of Measurement of Gamma Radiation
5.4.2 Measured Levels of Gamma Radiation
54.3 Effects of Low Level Ganma Radiation
5.4.4 Conclusions .. ... o e
5.5 Alpha Radiation From Radon Daughters
5.5.1 Genesis of Radon Daughters
5.5.2 The Working Level and the Working Level Month as Measurements of Concentration
and Exposure ... :
5.5.3 Methods of M easurement ------
5.5.4 Measured Levels of Radon Daughter Concentrations and Calculations of Delivered
Radiation Dose to the Lung . . ...
5.5.5 Calculations of Delivered Alpha Radiation Dose to the Lung . ...
5.6 Review of Experimental Animal Data on Alpha Radiation
5.7 Epidemiology of Lung Cancer Risk in Mining Populatlons
5.7.1 Elliot Lake Data. .
5.7.2 United States Colorado Plateau Mlners e
5.7.3 Czechodovakian Uranium Miners - -
5.7.4 Newfoundland Flurospar Workers ... ...

5.7.5 Swedish Non-Uranium Miners ... 7

5. 7 7 Sutnmaty of prdcmnolognca! Data, e
5.7.7.1 smoking.... -
5.7.7.2 Ageat Fi rst Exposure e » e
5.7.7.3 Dose Rates.. . U e s
5.7.7.4 DUSL.. coovrerrsssssssssmmmsssssssssssssssssssssss e e
5.7.7.5 Concomitant Gamma Radiation.......
5.7.8 Exigting Standard of Four Worklng Leve Months Per Year
5.7.8.1 Conclusion... _
5.7.9 Hazards Other Than Lung Cancer ................... B R
5.7.9.1 Accidents ... - U
5.7.9.2 Silicosis -
5793 Lymphatlc Cancers
5.8 Hazard of Public Exposure to Radon Daughters
5.9 Radium-226 Ingestion and Toxicity ...
5.10 Uranium Toxicity. .
5.11 Exposure Standards and Standard Setting
5.11.1Introduction . . N T
5.11.2 Present Standard Settlng Process
5.11.2.1 International Agencies
5.11.2.2 The Atomic Energy Control Board of Canada
5.11.2.3 Other National and Provinciad Standard Setting Agencies
5.11.3 Requirements of Standard Setting Process
5.11.3.1 Scientific Assessment of Risk
5.11.3.2 Leve of Risk Considered Acceptable.
5.11 .4 Conclusions
5.12 Recommendations R-4, R-5, R-6, R-7, R- 8, R-9 and RIO



6. ENVIRONMENT

6.1 Introduction
6.2 Environmenta Philosophy
6.3 Groundwater Pathways

6.3.1 Introduction

6.3.2 Groundwater Flow Systems

6.3.3 The Effects of Drilling on the Groundwater Flow

6.3.4 Project Location in aLocd or Regiond Discharge Zone

6.3.5 Contaminant Migration in Groundwater -
6.3.5.1 Contaminant Source
6.3.5.2 Identification of Critical Path Flow
6.3.5.3 Dispersion-Hydraulic Mixing and Diffusion
6.3.5.4 Contaminant Retardation
6.355 Radioactive Decay @~ .

6.3.6 Groundwater Baseline Studies and Momtonng
6.3.6.1 Norcen's Blizzard Project at Upper Kettle River Valey
6.3.6.2 Groundwater Baseline Studies and Monitoring

6.4 Surface Water . . . ...

6.4. 1 Introduction ... ...

6.4.2 Elevated Levels of Radium-226

6.4.3 Lowering of the pH to Acidic Condition

6.4.4 Nitrogen Compounds .

6.4.5 Tota Dissolved Solids and Sulphat&s

6.5 Atmospheric Pathways .........

6.5.1introduction

6.5.2 Atmospheric Releases from Various Activities

6.5.3 Estimation and Regulation of Atmospheric Releases.

6.5.4 Special British Coiumbia Conditions

6.5.5 Control of Radon Releases from an Inactive Wadte Management Facility

6.6 Critical Biological Pathway . ..

6.6.1 Introduction  ....... ... e

6.6.2 Project Qutline........

6.6.3 Basdine Data and Source Terms ..

6.6.4 Environmental Transport Models ...

6.6.41 Heavy Metals
6.6.4.2 Radionuclides

6.6.5 Results of Study Project
6.6.5.1 Northern Stikine Plateau Mine, West of Trout Lake. East of Atlin
6.6.5.2 Northern Stikine Plateau Mill Operation
6.6.5.3 Okanagan Highlands. Mine, Southwest of Kelowna and Northeast of

Beaverdell
6.6.5.4 Okanagan Highlands, Miil Operalmns
6.6.5.5 Okanagan Valey Mines. Summerland
6.6.5.6 Okanagan Valey, Mill Operation

6.6.6 Discussion

6.7 Environmental Impact Assessment Process
6.8 Decommissioning and Reclamation

6.8.1 Introduction .. .

6X.2 Underground Mines .. .

6.8.3 Open Pit Mlnes

6.8.4 In Situ Mines

Page
95
95
95
97
97
97
97
99

100

101

101

101

101

102

103

103

103

103

103

104

105

105

105

107

107

107

107

108

108

108

108

109

109

111

11

112

112

112

112

112
113
113
113
113
114
116
116
116
116
117



D-6

Page

6.8.5 Uranium Mills 117
6.8.6 Bacteriad Assisted Heap Leaching Solution Mining and Low-Grade Ore Waste Piles 117
6.8.7 Tailings Areas e
6.8.8 Revegetation of Reclaimed Areas 19
6.9 Monitoring 119
6.91 Genera y 119
6.9 2 Post-Operational Monitoring 120
6.1 Lonq Term Considerations: Concﬁ;)ts of Geomorphology 121
* 6.11 Recommendations R-11. R- |2 e 124
7. EXPLORATION 125
7.1 Introduction C 1258
7.1.1 Uranium Exploration Activity e 125
7.1.2 Reconnaissance Geochemical Surveys D e 128
7.2 Types of Exploration » . ' 128
7.3 Uranium Exploration Impact A LT 129
7.3.1 Road-‘Building © IS 129
7.3.2 Swipping. Trenching and Test Pitting .. ’ 129
7.3.3 Drilling 129
7.3.4 Adits and Shafts ’ L 130
7.3.5 Sample and Core Storage T 130
7.4 Protection of Workforce 131
7.4.1 Gamma Radiation in Exploration o 131
7.4.2 Radon Exploration - 132
7.5 Recommendation R- 14 132
8. MINING 133
81 Introduction _ . 133
8.2 Open Pit Mining _ 134
8.2.1 Gamma Radiation in Open-Pit Mining S 135
8.2.2 Radon Exposure in Open Pits 137
8.3 Underground Mining 137
8.3.1 Radiation Hazards in Underground Mining 139
8.4 In Situ Solution Mining 139
8.4.1in Situ Mining of Young Uranium Deposits 140
8.5 Microbiological Leaching 140
8.6 Waste Rock 141
8.7 Mine Dewatering 141
8.8 Regulation and Licensing of Uranium Mines .. _ : 142
8.9 Protection of the Work Force 143
ceorrriedid Dust Conmhm.Undgrgreund.Mpmg andOpenPgt_Myung ..... SRR S V-
8.9.2 Radiation Protection : 144
8.Q.2.1 Open Pit Mining T4
&+ 2.2 Underground Mining 143

8.9.3 The Use of Sputum Cytology Exammatlons in Earl) Lung Cancer Detection n
Uranium Miners = .. © 146
8.9.4 Conclusions 148

8.10 Recommendation R- 15 148



9. MILLING AND CHEMJCAL EXTRACTION OF URANIUM ORES 1409
9. | Introduction 149
9.2 Mill Recovery Process 149

9.2.1 Ore Preparation 149
9.21.1 Crushing and Grinding 151

9.2.2 Uranium Dissolution 153
9.22.1 Liquid-Solid Separation 153

9.2.2.2 Tailings Neutralization 154

9.2.3 Product Concentration and Recovery 154

9.3 Chemica Reagents Used in Processing 156
9.4 Properties and Treatment of Uranium Mill Tailings 157
9.4.1 Solids 157
9.4.2 Effluent Treatment and Water Recycling 157

9.5 The Behaviour of Radionuclides in Uranium Extraction 159
9.6 Research Regarding Improved Mill Processes. .. 160
9.6.1 Radium-226 Removal From Plant Wastewater 161
9.6.2 Tailings and Wastewater Treatment for Radionuclide Remova Within the Plant 161
9.6.3 New Process Development Incorporating Radionuclide Recovery 161
9.6.4 Elimination of Ammoniaand Nitrates From Wastewater 161
9.6.5 Reduction of Acid Formation in Tailings 161
9.7 Worker Protection in Uranium Milling 161
9.8 Transportation of Chemicals, Yellowcake and Ore . 163
9.9 Regulatory Requirements .. e 163
9.10 Recommendation R-16 163
10. WASTE MANAGEMENT . . 165
[O. JIntroduction ... 165
JO.2 Concept of Disposal Versus Storage e 165
JO.3 Waste Management System DeS|gn e 167
10.3. I Physical Containment.. B 167
10.3.2 Seepage Control Measur&c 171
10.3.3 Tailings Management Systems 172
10.3.4 Site Specificity .................oo 174

10.4 Technica Problems of Current Waste Handllng Systems 175
10.4. 1 Control of Releases into Groundwater 175
10.4.2 Long Term Integrity of Facilities and Radon Emanation from Tailings 177

JO.5 Management Problems of Waste Handling Systems 177
10.6 Regulations of Waste Management 177
10.6.1 Jurisdiction and Regulations 177
10.6.2 Enforcement 178
10.6.3 Long Term Responshility 178

10.7 Research Needs 179
10.7.1 Disposal of Radium Sludge . ..... ... .. - 179
10.7.2 Underwater Disposal . 179
10.7.3 Further Development of in. Snu Mxpxojg,and Bacterial.Assisted Leaem Technology 179

« B 40.8 Recofmendtitions R-17: R T8 R-19. R-20, 21, R-2R-24.R zsand? 26 180
11. BRITISH COLUMBIA CASE STUDIES 181
11.1 Introduction . ‘ e e e 181
. 112 Blizzard Project © ... . . . : 181
11.3 Birch Island Project 182

11.4 South Okanagan Young Uranium Occurrence 183



Page
| 1.5 Adanac Molybdenum Project .. 184
11.6 Status of Blizzard and Rexspar projectsin Proposed Review Process 184
i 2. REGULATORY PROCESS 187
1211 Introduction 187
12.2 Historical Backdrop 187
12.3 Exigting Regulatory Framework 188
12.3.1 Federal Role. .. . R 188
12.3.2 Provincial Role ... ..o 190
12.3.3 Interrelation Between Federal-Provmcnal Roles... e 192
12.4 Deficiencies in Resent Decision Making and Regulalory Processes . 193
12.4.1 IntroducCtion .. oo, 193
12.4.2 public Scrutiny ... e e 193
12.4.3 Expertise of Mlnlstry of Energy M ines and petroleum Resour ces 194
12.4.4 National Standard Setting and Enforcement . 194
12.4. Schulatory Functions Versus Promotional Functions ... ... - . 194
12.5 Conclusions .. e o —— " e N - 195
12.5.1 GENEIAl -+ + oo et 195
1 2.5.2 Advisory Council on Occupational Health and Safety ..... 195
12.5.3 Essential Elements of Effective Regulanry Process . Ce e 195
12.6 Recommendations R-27, R-28, R-29 and R-30 .. . . 1%
APPENDICES
“A’ Glossary... i g vt e P, v SnepstssS8h R RSR BrseE s 197
“B” Exhibit and WitnessList in Order of Apparance-—comm“n“y ﬂeﬂﬂnss, JuneSto
July 4, 1979 .. U — v 209
“C* Exhibit and Witness List in Order of Appearance—Techmal Hearings
September 28, 1979 to February 18, 19%0.. s s s+ s 219
“P** Submissions February 16 t0 ApPril 18, 1980 ..o monmmie vrmrees sisissmmmssmssnmisissis s s 241
“E” First Interim Report, August 15, 1979... ers —— s 1s17 s 251
“F* Commission Expendituresto March 3!, 1980 .. 275
“G* Commission Known and Estimated Expendltureﬁ to October 30, 1980 ... 275
“H”* A Noteon thelnquiry Process: Prepared by Dr. David V. Bat@s. o, 217
“I’* Participant Fundii......mm e, SR, s SR pt e 281
“J* Visits to Uranium industry Outside British Cdumbia.............cooov s s 383
“K’* Summary Exploration QUESHIONNAIre. .. . ... SR 293
“L” Extracts Saskatchewan Reguiations 284/78.." e 303
SM®® TEXE REFEI@IICE ..................ooooooovovssivisin i sttt s 3

e

RN YRR A



APPENDI X E
SASKATCHEWAN

E.1 Excerpt, Universitv of Saskatchewan Proposed MAste |ncinerator

Envi ronnental  Assessment  Gui del | nes

E.2 Saskatchewan Health study, "Respiratory |llness in Estevan®



E I

APPENDI X E. |

PROIBCT- SPECI FI C  GUI DELI NES
FOR
THE PREPARATI ON OF AN ENVI RONVENTAL | MPACT  STATEMENT

UNIVERSITY OF SASKATCHEWAN
PROPOSED

WASTE INCINERATOR



SR PR ]

E-2

landfilling is to be considered, an analysis
of hydrogeological conditions in the planned

disposal area should be provided.

2.7 Assessment of Impacts

The EIS should include a complete and,
wherever practicable, quantitative analysis of
all potentially significant effects of the
proposed development. Analyses should address
all phases of the project (construction
through to decommissioning) and all
environmental components likely to be affected
by, or affect, the project. Projected impacts

under normal and defined wor st-case situations

should be assessed.

Predicted changes iIn air quality in areas
surrounding the project should be described
and the effects of those changes assessed. As
noted previously, considerations are likely to
relate mainly to socio-economc issues, but
there may be a need to include biophysical
concerns . In .addition to direct impacts
psspclated wigh the potential release of
contaminants the University should assess

. .possible 1nd1rect effects of the proposal

LLTem s \7'-’_".‘,1\, R - B T

For example 13 the presence of an Incinerator
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of this type conpatible with air intakes at

nearby research facilities?

The U of S shoul d also address the question of
risks to human health associated wth
operation of the facility.

2.8 Mtigation/ Enhancenent

Wher e' anal yses show that environmentally
undesirabl e situations may arise as a re;ult

of the project proceeding, the U of S should

i ndi cate specifically what preventative or
mtigative measures would be enployed to
retain, or achieve an acceptable, or nore
desirable, state. Contingency plans to renedy
or control undesirable events should also be

descri bed.

Any adverse environnmental inpacts which cannot
be mtigated or which can be only partially
mtigated should be identified and eval uat ed.

2.9 Monitorina, Followup Studi es and

Environnental Audits

Altb gh final required monitoring programs -

I PO )

would be determined by regulatory agencies,

the EIS shoul d provide a detailed descr|pt|on

B R N e LR ST I R L 2 ST GG -, P 1 N .v,,_, oL 4

‘of the pianned studies {e.g.. ‘what . “is'¢o’ be
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RESPI RATORY | LLNESS I N ESTEVAN

Abst ract In order to conpare patterns of respiratory illness in the
province of Saskatchewan to patterns in the Estevan Region,
information was collected from several sources. Trends of nortality
and norbidity were observed overthe period 1975 to 1980 for nortality
and 1975 to 1982 for norbidity for all Respiratory D seases (ICD-9
Codes 460 to 519), Acute Respiratory Infections (460 to 466), Pneunonia
and Influenza (480 to 487) and Chronic Cbstructive Pul monary Disease
(490 to 496). Ingeneral there appears to be no significant difference
bet ween provincial and |ocal trends.

| nt roduction The province of Saskatchewan has a significantly |ow incidence

of nortality due to respiratory illness in relation to the rest

of Canada.' However, certain snall areas may be foci ofacute or
chronic but not-fatal illnesses. Reasons postulated can be many; it
is difficult to be sureif an area has a significant risk of illness

wi t hout a thorough case/control study.
This review of available statistics was performed in order to

assess the situation in the Estevan area of southern Saskatchewan.
Met hods General information about nortality due to Respiratory D sease

in general, Chronic Qbstructive Pulmonary Disease and Pneunonia and
I nfluenza can be found in the Mrtality Atlas of Canada, Vol. 2 and 3. 1,2

Saskat chewan Health Policy Research and Management Services was

approached for Statistics Canada nmortality information. The nunber

of deaths occuringinthe year 1975 to 1980 due to the follow ng causes

as tabulated for Saskatchewan and for Rural Municipality 5 (RM5), which
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includes the city of Estevan:

|CD-9 Code
Total Respiratory Diseases 460 to 519
Acute Respiratory Infection 460 to 466
Pneunoni a and I nfluenza 480 to 487

Chronic Qbstructive Pul nonary Di sease (COPD) 490 to 496

Age specific rates were calculated using the Statistics Canada
populatio;s for the area. Age standardized rates were than cal cul ated
for each year using the popul ation of Canada, 1981 as the etandard
popul ati on.

Hospital separation information was used as an indicator of
morbidity due to respiratory disease. The Saskatchewan Hospita
Services Plan (SHSP) was able to provide the nunber of hospita
separations in the province and RMS in the above categories for the
years 1975 to 1982. These were separations where the respiratory
ilIness was indicated as being the prinmary diagnosis. Again age
specific rates and age standardi sed rates were cal cul ated, as above.

Statistical differences between the province and RM5 were
cal cul ated using the mean nunber of cases for the nean popul ation
over the time periods indicated.

G aphs of nortality and hospital separation (norbidity) rates
were prepared in order to conpare these nore readily.

See the acconpanying tables for the accunul ated infornmation on
deat hs and hospitalizations. (Tables | to V)

Figures | to IV show the above information in graph format.

Tables VII and VII1 show the average number of deaths for the period
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1975-1980 and the average nunber of hospital separations for 19751982.
Using the average popul ations for the respective periods, the statistical
differences between provincial figures and RM5 figures were cal cul ated
usi ng M where the expected results are derived fromthe average
provi nci aEI: incidence figures. For males, females and the total

popul ation, there isnostatistical difference between the province and
RM5 in any of the disease categories exam ned.

Thé tabl es and graphs for each category were exam ned individually
for trends and di sease patterns, accepting the fact that there is no
difference between provincial and RMS information.

Total Respiratory Disease shows a decline in the rate of deaths
over the peried shown. Hespitalizatioms over a slightly |onger period
show little decline, however.

Acute Respiratory-Infections have an almost negligble nortality,
but hospitalisation rates are high and fairly constant over the period
exam ned.

Pneunoni a and Influenza deaths are decreasing acconpanied by a
fairly pronounced reduction inhospitalisations.

Both deaths and hospitalizations due to COPD have remained fairly
const ant .

Discussion As mentioned above, there is no statistical difference in the patterns
of death and hospitalization (Mrtality and Mrbidity) between the province
and RM5. In general, fewer people are being admtted and dying with
pneunoni a and influenza while there is a constant (perhaps slightly
I ncreasing) nunber of hospitalizations with less serious illness.

Specul ation as to the reasons for the inprovenent in overall
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patterns nmight include suggestions that medical treatnent is increasingly
i nproved, that fewer people are subjecting thenselves to lifestyle
related hazards (eg. Ssmoking) or environnmental conditions including
the strains of viruses circulating and respiratory irritants may
have altered over the years. It is not possible to identify any
specific area which could be inproved, but enphasis on lifestyle
hazards and environnental controls will certainly have a positive
ef fect oh future results.
1. Statistics Canada, Mrtality Atlas of Canada,

Vol ume 2, Ceneral Mortality. 1980.
_2. Statistics Canada, Mrtality Altas of Canada,

Volume 3, Urban Mrtality. 1984.



DISEASE CATEGORY

Total Respiratory Disease

Acute Respiratory Infection

Pneumonia/Influenza

COPD
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Table 1

Deaths due to Respiratory lllness

Province ve.RMS
1975 = 1980

14 976 1977 1978 I ) 380
Prov Pcov | RM5 'rov | RMS '‘rov | RMS | ’rov | RM5 | Prov | RMS
749 753 13 611 7 706 10 612 9 622 7
454 483 12 414 5 458 .S 381 5 388 4
295 270 1 257 2 248 -3 231 b 234 3
6 8 8 - 6 - 6 3 -
3 S 5 - 3 - 4 2 -
3 3 3 - 3 - 2 1 -
489 502 .9 . 431 6 430 6 396 7 356 5
260 277 9 240 4 250 2 221 4 188 2
229 225 0 197 2 180 4 175 3 168 3
191 189 1 178 - 208 H 159 1 196
156 165 1 139 - 167 1 126 1 159
35 24 0 39 - a1 o 33 0 35
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Table 11
Age Standardized M o r t aRatca*: Comparison between Province and RM51975-1980
Males and Females Combined
DISEASE CATEGORY 1975 1926 1972 1978 1979 1980
Prov RMS Prov RN5 Prov RMS Prov RMS Prov RHS Prov RMS
Total Respiratory Disease 66.8 57.6 64.7 119.7 57.6 51.7 59.4 76.6 49.3 72.5 50.1 44.7
Acute Respiratory Infection 0.6 -1 07 -] -0.8 - 0.5 - 0.5 - 0.3 -
Pneumonia /Influenza 428 36.6] 421 796 | 36.6| 504 | 3.8| 524 | 301 | 593 | 27.3 | 323
COPD 176] 20,9 17.0 107 | 158 - | 1a3 9.0 | 137 04 | 16.6 -
*per 100,000.Standardized to population of Canadal981 .
- Table 'I11
Age Standardlacd Mortality Rates#: Comparison of Province to RMS.1975-1980
For Males ond Females
DISEASE CATEGORY 975 176 977 1978 1979 1980
Prov RMS5 Prov RM5 Prov RMS Prov RMS Prov RMS Prov RMS

Total Respiratory Disease M 70.6 20.2 72.8 | 206.9 62.0 1.4 68.6 66.0 54.0 80.1 55.6 52.8

F 58.5 9.2 51.5 19.8 48.6 35.4 45.1 86.0 40.5 61.4 40.5 37.0
Acute Respiratory Infection M 0.6 - 0.7 - 0.9 0.5 0.7 0.4 -

F 0.6 - 0.5 0.6 0.6 0.4 0.2 -
Pneumonia/Inf luenza M 38.9 - 40.0 145.4 34.3 56.9 35.6 29.2 29.3 65.6 24.8 25.3

F 45.1 72.6 42.6 - 36.9 35.4 31.9 75.6 30.1 52.2 20.3 37.8
COPD M 25.9 20.2 25.8 21.4 21.7 - 26.3 11.1 19.3 14.5 14.0

r 7.1 21.7 4.8 7.7 - 1.9 6.3 6.8

*per 100,000. Standardiced to Population

of Canada 1981

6=
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Table IV.
Hospitalisations due to Respiratory lllness. Province vs. RM51975~1982

1976 1977 191'8 1979 1980 1981 198

DISEASE CATEGORY Prov ,RMS| Prov_RM5 | Prov, RMS Prov RM5 | Prov_ RMS | Prov RMS ! Prov RMS Prov
Total Respiratory Disease T | 4815 |6319] 33907 | 371 | 12354358 | 32621 | 3161 | 9937 370 | 9003] 373 | !7998] 346 10564
M | 0790 |216] 18327 | 201 | 7558|192 |17802 |19s | 6312 [213 | 5659 ] 193 | 5356|204 6701

F | 6017 |203| 15580 | 170 | 4796| 163 14819 | 166 | 3625 |157 3344 1 100 | 2642|142 3863

Acute Respiratory Infection T | 0640 | 88| 8293 | 84 | 7774 77 0196 | 03| 0460 | 93 | 7950} 95 | 7300|104 7045
M | 4620 | S6| 4374 | 55 | 415 b6 4354 | 47 | 4477 | 48 | 6211 ] 48 | 3894 59 4270

F | 4028 32 3919 29 3621 31 3042 36 | 3983 4s | 3747 41 3405| 45 357s

Pneumonia/Influenza T | 0192 [127| 10349 | 110 | 9374] 120 9527 | 07 | 7947 | 74 | 7077 ] 69 | 6699 79 8076
M | 3383 61 5494 54 4959 58 5023 41 4314 47 3721 32 3523 39 4162

F | 4809 66| 4855 | 56 | 4419 62 4504 46 | 3633 27 3356 37 3174 40 3914

COPD T | 7984 |133 7307 89 1304) 77 7600 | 104 7347 |116 7850 § 119 7417 81 8208
M | 4650 | 65| 4208 | 42 | 4240| 45 4464 | 62 | 4274 | 73 | 4579 63 | 4392 49 4944

F | 3334 68 3099 | 47 3044 32 3226 42 3073 43 3271 || ‘56 3025 32 3264

w5

128
172

156

108
56

52

7
43

34

79
43

36

oL=a



Table V

Age Standardized Morbidity Rates*:

Comparison betveen Province and RM5 1975-1982

Hales and Females Combined

Disease Category 1975 1976 19117 1978 1979 1980 1981 s 1982
Prov. RMS Prov. RMS Prov. RMS Prov RMS Prov. RMS Prov. RMS Prov. RM5 Prov. RMS
Total Respiratory Disease 1394.6 | 3976.0 | 3245.2 | 3332.1] 3076.2 ] 3117.4 | 3073.4| 3196.9 | 2800.2 | 3243.9 | 2690.5 | 3316.7{ 2582.8 | 038.4 | 2777.1 | 2868.9
Acute Respiratory Infection 832.9 823.2 781.5 149.17 725.0 640.0 760.4 720.9 779.7 769.2 731.3 823.3 666.1 807.0 705.6 915.1
Pneumonia/Influenza 995.3 | 1200.4 994.7 992.3 894.3 | 1066.4 893.4 786.3 738.3 664.3 647.0 608.5 611.2 704.6 720.2 676.3
COPD 780.0 1237;7 696.6 813.6 692.4 683.5 723.4 911.1 682.6 | 1020.3 721.6| 1049.4 672.1 109.0 731.6 694.3
*per 100,000 Standardized to population of Canada 1981
Table V1
Age Standardized Morbidity Rates: Comparison between Province and RMS1975-1982
For Males and Females
1975 1976 1977 1978 1979 1980 1981 1982
DISUSE CATEGORY Proy RMS Prov RMS Prov ,RM5 Prov_,RMS Prov , RM5 Prov ,RMS Prov ,RM5 Prov RMS
Total Respiratory Disease }]3574.3 3937.d 3415.4 P572.2 | 267.7| 3327.4] 3280.9] 3617.6]|2987.6]3658.5| 2835.83436.9| 767.4|3594.0 '961.313012.0
F 3183.C| 3936.3| 3042.1 |1061.1 | 057.6] 2906.8| 2838.7 | 2987.8|2587.3|2818.3|2520.5 |3217.8 | 374.5|2499.6 |:521.2[2730.2
Acute Respiratory Infection E] 880.5| 1027.0] 819.6 | 958.8 | 769.1] 164.6| 803.1] 780.9| 823.5| 786.9| 169.5] 841.2 | 703.1[1000.8| 760.9] 952.3
H 785.2 614.6] 743.2|531.2 | 679.2] 516.9] 717.6] 655.6] 736.9] 752.3] 692.3] 806.5| 627.1| 783.6| 649.7 882.6
Pneumonia & Influenza M 1008.9| 1137.3| 1008.6 | 968.5 | 912.5] 1015.0] 901.¢4 760.3] 774.3 830.5| 657.7| 572.0] 621.8 |6136.6| 721.8| 766.9
A 971.8] 1266.1] 968.9 | 007.7 | 867.8] 1118.0] 870.4 829.2] 693.2] 495.8] 629.6] 640.5| 594.3| 708.4| 726.1| 586.6
COPD M 866.8] 1196.7| 768.6 | 765.2 | 775.4 774.3| 814.M| 1066.9] 762.2]1233.0| 804.7 |1092.7| 763.1| 887.9| 843.4|737.0
F| 675.9] 1364.4] 610.8 | 862.2 | 598.8 591.7| 622.71 758.0] 588.9 804.5| 623.6|1028.2| 568.3|563.7 | 604.3| 658.0

Li=H
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Table VII
Deaths due to Respiratory Illness
Average over 1975 - 1980 °
Province vs RMS

Provi nce RMS

Total Respiratory Disease T 685.5 8.7
M 429.7 5.3
F 255.8 3.4
Acute Respiratory Infection T 6.2
M 3.7
F 2.5
Pneunoni a/ | nf | uenza T 435 6.2
M 239.3 3.5
F 195.7 2.7
COPD T 186. 8 .8
M 152.0 o7
F 34.8 .1

Aver age SHS? Popul ation 1975-1980

Tot al Mal e Fenul e
Province 962,069 484, 954 478, 317

RMS 10,311.1  5,191.5 5,119
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Table vl

Hospltalization Cue to Respiratory Illness
Average over 1975 - 1980 -
Province versus R\b

Province RMS
Total Respiratory D sease T 31399.9 365. 4
M 17064. 1 198. 3
F 143358  167.1

Acute Respiratory Infection T 8058. 9 91.5
M 4293.9 51.9
F 3765.0 39.6

Pneunoni a/ | nfl uenza T 8655. 1 92.9
M 4571.9 46.9
F 4083.2 46.0

COPD T 7638. 1 99.8
M 4468. 9 55.3

F 3169. 2 44. 5

Average SHSP Popul ation 1975-1980
Tot al Mal e Femal es
Provi nce 970, 478 488,932.5 482,447.4

RM5 10, 375 5,218.8 5,158.8
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Figure IT, Acute Respiratory Infection
Age Adjusted Rates per 100,000
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Figuve ITI. Pneunonia and Influenza
Age Adjusted Rates per 100,000
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Figure 1v. Chronic Obstructive Pul nonary D sease
Age Adjusted Rates per 100,000
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APPENDIX F

MANITOBA

F.1 @ Proponent’s Screening Process.

F.2 EIS: Limestone Generating Station, Appendix B, '|ssues Not Expected to
Require Impact Management.

F.3 ®"EIA Guidelines’
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APPENDI X F. |
ENVIRONMENTAL

MANAGEMENT DI VI SION

THE PROPONENT' S FEBRUARY, 1986

SCREENI NG PROCESS

The followi ng are some questions the proponents shoul d
“utilize in selecting those projects to be subnitted to the Manitoba
Environnental Assessnent and Review Agency. |n answering these
questions the proponents are expected to use their best professiona
judgenment (e.g. architect, biologist, engineer, geologist) as if
adm ni stering the Environnental Assessnent and Review Process to
fulfill the intent and purpose of this policy.

Right the proposed undertaking

1) result in a significant detrinental effect on air, water
or soil quality, or on ambient noise |evels for adjoining
areas?

2) have significant effects on adjacent persons or property
or persons or property not associated with the
under t aki ng?

3) generate secondary effects (e.g. |land devel opnent,
popul ation growth) likely to significantly affect the
envi ronment .

4) necessitate the irreversible comitnment of any
significant amount of non-renewabl e resources?

S5) preenpt the use or potential use of a significant patura

resource for any other purpose?
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6) cause significant interference with the novenent of any
resident or mgratory fish or wildlife species?

7) have effects on an area of ten acres or greater?

8) block views or adversely affect the aesthetic image of
the surrounding area?

9) have an effect on any-unique, rare or endangered species,
hi storical or archeol ogi cal resources, habitat or
physi cal feature of the environnent?

10) establish a precedent or involve a new technol ogy either
of whi ch is likelyto have significant environnmenta
effects now or in the future

11) be highly controversial?
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APPENDIX F.2

LIMESTONE GENERATING STATI ON
ENVIRONMENTAL IMPACT STUDY

| npact Management Needs
Discussion Paper #2

manitoba hydro

Prepared by:

Maclaren/InterGreup
Winnipeg, Manitoba

arncé

Manitcba Hyéro

February 1985
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APPENDIX B

ISSUES NOT EXPECTED TO REQUIRE IMPACT MANAGEMENT

-



HEALTH CARE

] No issue is anticipated with regard to the Gillam"hospital during
the construction (or operations) phase because:

1. much of the project-related health requirements during con-

struction will be provided at Sundance and the construction
camp;

2. the health facility and staff are currently underutilized;

3. renovation plans for the hospital will add fifty per cent more
space by March of 1986;

4. out-patient services, which did experience a capacity strain
during Long Spruce, will likely not experience the same
problems this time due to the Sundance clinic;

5. demands of the construction project may in fact help the
facility to attract and retain professional and technical
staff.

) Capacities. Of the facitities. and staff will be well above what is
required to service the- new operations workforce; total population
will approximate the post-Long Spruce 1981 population level.

. Bird residents, who will use Sundance and Gillam facilities in the
immediate future, plan to have their own health care. facility
eventualiy; this facility may be in place by the time the Sundance
facility is closed.

HISTORIC RESOURCES

. Elders of the Fox Lake Band, who have historically used the area

between Split Lake and Hudson Bay, indicated that they knew of no
sites of historical significance along the Nelson River, with the
excaption. of gravesites at the Limestone camp (currently protected)
and gravesites at Moosenose Lake (well away from the Nelson River).
No significant meeting -areas or other sites were note<.

Li FESTYLE AND COMMUNITY COHESION

* The presence of aconstruction project with the magnitude of Lime-
stone in terms of activity and peopie js likely to have a marked
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APPENDIX F. 3

ENVIRONMENTAL
ENVIRONMENTAL | MPACT MANAGEMENT DI VI SI ON
ASSESSMENT GUI DELI NES FEBRUARY, 1986

Al'l provincial departnents, agencies and crown corporations
"'required to undertake or procure an environnental assessment ofa
proposed project shall conply with the follow ng inpact assessment
gui del ines, and such ot her guidelines as may be devel oped by the

Envi ronnent al Assessnent Revi ew Agency.

A. Qi delines Resvecting all Environnental Im- acts Of a Proposed

Proj ect

1. All primary-and secondary effects, beneficial or
otherwi se should be described. Short and long-term
i npacts shoul d be projected.
2. The environmental assessment should address:
a. Al ecological changes expected through alteration of
the physical and biological habitat.
b. The inplication of these ecol ogical changes as
related to air, water, or soil.
3. The tinme frame in which inpacts are anticipated should be
detai | ed.
4. Renedial, protective and corrective nmeasures to be

i npl enented if required should bethoroughly described.
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B.
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CQui del i nes Respecting Probabl e Adverse Effects Wich Cannot be

Avoi ded

1.

The type and nagni tude of any adverse inpact on air
water, or soil which cannot be reduced in severity, or
whi ch cannot be reduced to an acceptable |evel should be

descri bed.

For those inpacts which cannot be elimnated orreduced,
their inplications and the reasons why the proposed
action should be accepted, notw thstanding the
limtations of these effects or inpacts should be
described in detail

\Were abatenent or mtigative neasures can be implemented
to reduce adverse effects to aééeptable l evel s, the basis
for considering these |evels adequate, and the

ef fecti veness and costs of the abatenent neasures should

be specified.

C. Guidelines Respectinn Alternatives

- 1.

Alternative facility configurations of the proposa
shoul d be consi dered.

Alternative locations for the proposed project should be
di scussed

Alternatives to the proposed project which nmay involve
tradeoffs among uses of available environnental resources

shoul d be devel oped, described and objectively weighed.
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The analysis ofalternatives should be structured in a
manner which will permit conparison of environnental
benefit or damage.

Where practical, inpacts of alternative action(s) should
be qualified or described qualitatively to facilitate an

obj ective judgement of their significance

D. @iidelines Respecting the Relationship Between Local Short-Term

Uses of the Environnent and the Muintenance and Enhancenent of

Long-Term
1.

Productivity.

Cunul ative and long-tern effects of the proposed action
which either significantly reduce or enhance the state of
the environment shoul d be described.

The desirability of the proposed action shoul d be

wei ghted to guard agai nst shortsightéd forecl osure of
future options or needs.

Special attention shoul d be devoted tothose effects
which narrow the range of beneficial uses of the

envi ronment orposelong-termrisks to health or property.
A description and eval uation ofthe immediate | ong-term
environment al  effects.

Irreversible environnental damage which may result from
acci dents associated with the proposed action should be

consi der ed.
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ONTARI O

G.1 Excerpt, General Guidelines for the Preparation of Envi r onnent al
Assessment S

6.2 EIS: |Investigations for Landfill Sites in the Gty of Branpton, Table
of Contents and *Summaryof Maj or Categories and Evaluation Criteria"
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APPENDI X G |

CGENERAL  GUI DELI NES
FOR _THE PREPARATI ON OF
ENVI RONVENTAL — ASSESSMENTS

Environnental Approvals Branch
Mnistry of the Environment
Ontario

Second Edition January 1981
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APPENDI X A
EXAMPLES OF SOVE OF THE FACTORS TO BE CONSI DERED In
ENVI RONVENTAL ~ ASSESSMENT ~ STUDI ES

| ntroducti on

The natural and man-nade environments are made up of inter-
related and interacting conponents. The environnental
assessment study includes the identification, inventory and

analysis o'f these conponents and their interrelationships, and
the prediction of the potential effects on them of the various
alternatives considered. Below is an outline list of sonme of
the environnental factor-s to be considered; it is not to be
taken as being exhaustive, and is present&l purely by way of
exanple. The factors may be expanded or rearranged in accord-
ance with the magnitude, location and stage of the study
reached. O course, every factor will not necessarily be

rel evant to each undertaking.

A, NATURE (Natural Environnent)

Physi cal Features:

t opogr aphy;

geol ogy (surface and subsurface) and soils: types and
capability (e.g., agricultural; erodibility, stability);

hydrol ogy (surface and subsurface), drainage;

water and air quality;

climate: mcro and nacro.

Bi ol ogi cal

- terrestrial and aquatic fauna and flora

- identification of ecological systens and description of
successional stage (conponents, interrelationships and
sensitivity);

- rare/endangered, sensitive/uni que faunalor flora

CTAMNIAC~ Aaemem = b
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MAN (Social, Cultural and Economic),

Tt | ocal, regional and provincial levels as
applicable.

Population (density and distribution), community structure:

Local governments, institutions;

Community infrastructure, services (e.g., housing, social
services, utilities);

Health and safety, noise;

= Land Use: existing, future, potential; controls (official
plans, zoning by-laws, etc.):

vicual and aesthetic, environnmental quality;

Cultural, historical and archaeol ogical:

Financial inplications for proponent:

Econom cs, including nunicipal tax structures;

Engi neering: construction, operation and mnaintenance.
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APPENDIX G.2

r

Investigations for Landfill Sites
In Areas I, Il, and VI
in the City’ of Brampton

Health and Safety
Report

THE REGIONAL MUNICIPALITY OF PEEL

Medical Officer of Health
March 1987 Regional Municipality of Peel
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TABLE E.!1

SUMMARY OF MAJOR CATEGORIES AND EVALUATION CRITERIA

CATEGORY A-
Criterion A.1

Criterion A.2
Criterion A.3
Criterion A4

CATEGORY B

Criterion B.I
Criterion 8.2
Criterion 8.3
Criterion 8.4
Criterion 8.5.
Criterion B.6

CATEGORY cC-

Criterion C.| -
Criterion, C.2 -
Criterion C.3 -

CATEGORY D-

Criterion D.l -
Criterion D.2 -
Criterion. D.3 -
Criterion D.4 -

CATEGORY E -

Criterion E.| -
Criterion E.2 -
Criterion E.3 -

CATEGORY F -

Criterion F.|
Criterion F.2
Criterion F.3
Criterion F.4

CATEGORY G-

Criterion G.| -
Criterion G.2 -
Criterion G.3 -
Criterion G4 -

1Cat ory weighting factor:

rounding.

USED IN LANDFILL SITE COMPARISON

PUBLIC HEALTH AND SAFETY (43)!

(Gro)ydwater and surface water contamination on-site or off-site
.57

Air emissions and noise (.15)

Birds, rodents, insects, mud and litter (.14)

Traffic impacts (. 14)

NATURAL ENVIRONMENT (19)

Mineral resources (.05)
Agricultural soils (.38)
Forest resources (.11)
Terrestrial ecology (.22)
Aquatic ecology (. 19)
Floodplain areas (.05)

SOCIAL ENVIRONMENT (19)

Land use (.35)
Agricultura land use (.31)
People (.34)

CULTURAL ENVIRONMENT (6)

Heritage, historical/archi tecturaf resources (.37)
Archaeological resources (.07)

Visual aesthetics (.30)

Specia cultural features (.26)

SYSTEM COMPONENT COSTS (3)

Site development costg (N/AY
Operating costs QVI'A)‘
Haul costs (N/A)

COMMUNITY COSTS (8)

Community cost of impacts on existing populations (.31)
Economic impacts (. 14)

Community costs of planning changes (.51)

Conservation of natural resources (.04)

TECHNICAL CONSIDERATIONS (3)

Reliability and technical factors (.50)
Capacity and f lexibility, tactors (.50)
Size and location (N/A)

Level of service (N/A)

sum of category weighting factors equals 101 due to

2Criteria weighting factor.
3Weighti ng factors not used, since total score for Category E was based on a summation

of costs.

4Criteria C.3 and G.4 were not specifically evaluated since they were considered in other
criteria (see AppendixR.Sectiant?2M an
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APPENDI X' H.1

MINISTERE DE L"ENVIRONNEMENT DU QUEBEC

GUIDE GENERAL POUR
L "EVALUATION ENY IRONNEMENTALE
DE PROJETS INDUSTRIELS

PRELIMIMAIRE

DIRECTION DES EVALUATIONS ENVIRONNEMENTALES

MA1 1987



]mm-:xs : ELEMENTS DE L'ENVIRONNEMENT

L. ELEMENTS DU MILIEU NATUREL

1.1 Secteur physique/chimique

- Eau: eaux souterraines
eaux de surface
qualité de 1'eau
quantitéd de l"eau
réseau de drainage
hydrodynamique
sédiments de fond

- Air: qualité de 1'air
composition chimique
micro-climat

vent
humidité
- Sol: caractéristiques morphométriques

sensibilité & 1'érosion
caractéristiques de drainage
proportion de matiére organique
composition chimique

pergélisol

- Bruit: intensité (niveau sonore)
durée
répétition
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1.2 Secteur biol ogique

- Faune:

- Flore:

espéces et populations terrestres

espéces et populations aquatiques

habitats et communautés terrestres
habitats et communautés aquatiques
espéces rares ou menacées

espéces végétales terrestres
espéces végétales aquatiques
habitats et groupements terrestres
habitats et groupements aquatiques
espaces rares ou menacées

ELEMENTS AU MILIEU HUMAIN

2.1 Secteur spatial

- Utilisation
du sol:

2.2 Secteur social
- Démoagraphie:

- Mode de vie:

types d-utilisations
caractéristiques particul iéres
compatibilité des utilisations
Cquipements, biens et services
plans de développement

effectifs et structure de la population

organisation sociale

us et coutumes

liens sociaux et familiaux
valeurs connues



- Qualité de

2.3 Secteur é&conomique

vie:

Activités
économiques:

- Emgloi:

2.4 Secteur

Patrimoine:

2.5 Secteur visuel

Paysage:

He=4

logement

santé

sécurité

travail

loisir, récréation
education

bien-étre physiologique
bien-&tre psychologique
participation démocratique

secteur primaire
secteur secondaire

. secteur tertiai re

marché de 1'emploi
revenus et salaires

culturel

patrimoine archéologique
patrimoine architectural
trame territoriale

caractéristiques du paysage
sites exceptionnels
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»' 'od Ministére )
de 'Environnement
APPENDIX H.2

Bureau du sous-ministre

Sainte-Foy, le 28 juillet 1987

NOTE AUX: Sous-ministres adjoi nts

Directeurs généraux £
Directeurs régionaux ~  Direction des Evalustions
Directeuts et di rectrfces pighosigiatiesad
RECU LE
DE: Jean-Claude Deschénes
- . JuiL 30 1987
OBJET: Entente entre le MSSS et le MENVIQ
wm
3
Madame,
Monsieur,

Je porte 3 votre attention 1'entente conclue le 21
avril 1987 entre le ministére de la Santé et des Services sociaux
et le ministére de 1'Environnement relativement aux fnteractions
entre la santé et 1‘environnement.

J'inclus éga)ement pour votn information €t gouverne
le programme annueld'activités développ& lors d'une rencontre en-
tre des représentants des deux ministéres, le mois dewier.

Je compte sur votre collaboration habituelle pour que
dans les matiéres quif vous concement, vous preniez les mesures
appropriées afin de donner suite aux obligatfons que nous avons
contractés.

. Je suis certain que vous comprenez toute 1'importance
de cette collaboration accrue avec le MSSS et son réseau puisque
comme vous le savez, fréquemment mos interventions en envi ronne-
ment visentd protéger la santé publique.

Confiant que la coordination et la complémentarité des
efforts des parties ménera & une appréciation mieux fntégrée des
problémes rencontrés ainsi qu'ad une utilisation optimale des res-
sources des deux minfstéres, je vous remercie d'avance de 1'impli-
cation que vous et le personnel sous votre direction accorderer a
cet effort collectif pour une meflleure collaboration MSSS-MENVIQ.

Au début de septembre, Gérard Divay et Clément Veilleux
vous rencontreront pour discuter des implications de ce protocole
et de ce programme d'activité.

Le sous-ministre

X‘/\)&/L&l

J&N-CLAUDE DESCHENES

3900. rue Marly

6° etage

Santefoy. Quebec
G1X 4E4

Tél (4381 RANTREN



PROGRAMME ANNUEL D'ACTIVITES

Le ministdre de la Santé et des Services rociaux et le ministére
de 1'Environnement ont déterminé le prograsme annuel 198748 des
activités en vertu de 1'entente qui les lie. Cc programme touche

les dossiers suivants:

- By

1.1 Micropolluants:

1.2 Etat de la qualité
de I%eau potable:

1.3 Sous-comité du CCHMT
sur 1'eau potable:

1.4 Eaux de baignades
(surveillance des
plages publiques):

2- DECHETSUX

2.1 Rejets industriels:

2.2 Déchets bio-médicaux:

choix des contaminants & contrfler
et determination des norms. Con-
sultation par le HENVIQ

rappori annuel: Consultation par
le MENVIQ

préparation conjointe dts réunions

bilan des operations: Consultation
pat leMENVIQ

liste des quelques 200 substances
prioritaires 3 surveiller. Consul-
tation par leMENVIQ

pol i tique conjointe

3- QUALITE DE L'AIR INTERJEUR ET EXTERIEUR

3.1 Radon dans les
maisons:

pertinence de poursuivre les mesures

{MENVIQ) et de Taire dts etudes
épidémiologiques (MSSS)



3.2 Reévision du réglement
de la qualité de 1'atmosphire:

4~ ETUDES ENVIRONNEMENTALES
4.1 Projets industrials

exemple: Norskhydro:

4.2 Moddle d'analyse de
risque ®i$ au point
par le MENVIG:

5« PESTIC IDES

5.1 Projet de rdglement
sur les pesticides:

6- RECHERCHE

6.1 identification des
axes de recherche
communs cn santé
environnementale:

7- FORMATION

7.1 Colloque en santé
environnementale -
dutomne 1966:

QUEBEC, JUILLET 1987

nouvelles normes sur 1'émis-
ston de substances organiques
volatiles. Consul tation par
le MENVIQ

impacts de $ ou 6 projets
sur la santé. Consultation
par le MENVIQ

évaluation par le M.5.S.S.

classification des pestfcides.
Consultation par le MENYIQ

concertation sur un program
annuel et co-ffnancement

organisation conjolntc
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ENTENTE ENTRE
LE MINISTERE DE LA SANTE ET DES SERVICES SOCIAUX
ET
LE MINISTERE DE L‘'ENVIRONNEMENT
RELATIVE AUX INTERACTIONS ENTRE

LA SANTE ET L’ENVIRONNMENT

AVRIL 1987
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INTROGUCTION

Reconnagissant qut I"exporiti on humaine aux divers contaminants
reJetes dans 1'environnement risque d'affecter 1a sdnti etle
bien-étre de la population, le mf nistére de la Santi et des Servi-
ces rociaux tt le ministérede 1'Environnement conviennent de
"importancc d aneHorerla collaborationsusceptidle de mener §
bonne fin 1‘atteintede 1'objectif cosmun, nosmément: la protec-
tion de la santé publique et It bien-étre dts individus.

La présente tnttntt vise i préciser Its sujttt prioritaires de
collaboration ainsi qut les objets, les nivtaux de cellaboration
et I1ts mécanismes qui assureront ctttt collaboration.

’.

l=- CHAMPS D€ COLLABORATION

PR

La présente entente _concerne tour les éléments de
1'environnement-santé {eau, air, sol, Its personnes tt autres
organisms vivants) et ltun {interactions.

2- SIGNATAIRES DE L'ENTENTE

La présente entente o st faitt tntre le ministére dt 1'Envi-
ronnement (MENYVIQ) et le ministére de la Santi et dts Services
rociaux (mSSS}.

3= DESCRIPTION DES RESPONSABILITES

De par 1eurs responsabilités,il tst précisé par la prisente
entente qu'en matiére de santé environnementale:

- le ministére de 1a Santi et des Services sociaux volt i
1'amélioration de 1'état desanté des indlvidus et du ni-
veau de santd de la populdti on et prend les mesures requi-
ses pour assurer la protection de la santé publique. Ce
role impliquequ‘il pdrticipt d 1'&laboration des program-

nes ¢' assainissement du milftu physique dans lequel vit la
population & laquelle ces programmes sont destinés. La
Lirection de la Privention et de la protection de la senté
publique du wmini stére de 1 a Santi et dts Services sociaux
{%.5.5.5.}, en collaboration ave¢ les centres hospita-
liers - départements de santé communautaire (C.H.-D.S.C.)
tt les centres locaux de strvicts commynautaires
{C.L.S.C.), e Centre de tOXICOlOgIC du Québec (£.T.Q.), le
Laboratoire de santé publique du Québec {L.S.P.Q.) est
césignée i ces fins;

= Ve ministire de Y'Environnement est mandaté pour s' occuper
de la qualité du miliew de vie de- fagon I assurer la santé,
It bien-étre at 1'&panouissement des etres humaing et des
autres organismes vivants essentiels i ' quiHbre écologi=
qut. Jutre 1a connaissancc de 1'état dt 1'environnement, cc
role comprend des actions d’'évaluation, de prévention et de
des prodl émespol lutiondégradation
susceptiblessantéhumaine.
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Ainsilaréalisation de ces mandats requiert des activités qui
appallent, selon le niveau ¢‘'intervention, une contribution
différente desorganismes impliqués.

L hygi éne du milieu (premier ni vedu d’interventi on) regroupant
1'assainissement du milieu, 1'inventaire des sources de pollu-
tion, le monitoring environnemental cl d'autres activités de
méme nature reléve du ® Inisthe de 1'Environnement. Le minis-
tére de la Santé ot des Services sociaux avec les organisaes
désignés collaborent au niveau de 1'identification des &lé-
sents environnementaux susceptibies d'entrainer dss risques
pour la santé et 1'ditablissement de normes pout qu‘elles
;:::?t. entre autres objectifs, sécuritaires pour la santé
ne.

La surveillance de 1‘'&tatdesantédela population (second
ntveau d'intervention}, notamment parla réalisation d'études
épidémiologfques et la surveillance médico-environnementale,
relive du minfstére de la Santé et des Services sociaux et des
organismes désignés. Le @ tntstire de 1'Environnement collabore
au niveau des données relatives i la présence de contaminants
dans le milieu (eau, air, sol, poissons).

Le contréle des épidémies ct des intoxications humaines (in-
tervention ¢e mveau tertiaire) reléve du @ tnistire de ta
Santé et de son risesy avec la collaboration du atntsdn de
1 'Environnement quantaucantrdledes causes d'origine envi-
ronnementale pouvant étreresponsables de ces épidémies ct
intoxications.

4- 0BJETS, MECANISMES ET NIVEAUX DE COLLABORATION

Las objets de la collaboration peuvent concerner:

la définition ou la détermination des &léments, des subs-
tances, des problémes

les normes ct objectifs

1'évaluation de cas et 1'tintervention sur le terrain

14 connaissance (données, études)

Ja recherche
Ler mécanismes qui peuvent étre utilisés selon les cas sont:

- 1'information (transfert de données, de rapports, d'étu-
des! .. e

- la consultation {demande d'avis)

- la concerfation (obligation de trowcr un terrain d‘enten-
te) :
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Lts niveaux de collaboration peuvent itrt:

- It nlvtau central (MSSS et MENVIQ)

- le niveau sous-régional {D.$.C., C.L.S.C.) etle nivcau
régional (Direction régionale du MENVIQ)

SUJETS DE COLLABORATION

Dans un premier temps, les organismes concernés convieanent
d'une collaboration sur les questions sufvantts dont le détai}
se trouve en annexc:

- 1'eau de consommation

- Its taux debaignade

-lesdéchets dangtnux (industriels et dic-médicaux)

- la qualité de 1"afr extérieur et intérieur

= I"utilfsation des pesticides

4 les tudes de répercussions environnementales

4 les urgtncts environnementales

CONSULTATION SUR LES POLITIQUES, LA LEGISLATION, LA REGLEMEN-

Lts parties convftnnent de se consulter lorsqu'un document
d oritntation de 1 ‘indes ministares affectera au rfsquera
a"affecttr les responsabilités de 1'autre @ inistdre. Sont
visés les projets de politique, de législation, de réglemen-
tation, (edirective, de guide, de programme d-actfons.

ECHANGE D'INFORMATION: PRINCIPES GENERAUX

Lts fnfomatfons qut conviennent de s'éhanger les parties
seront traiteées conforméement aux principes giniraux suivants:

- une reconnafissance de la source des données, études, rap-
ports lers de I utillsation

- unt consultation sur 1 "f nterprétation des données avant
leur diffusion

- une O ntente sur leyr diffusion”

PRUGRAMME ANNUEL DES ACTIYITES

En janvitr de chaqut année, le ministére de )'Environnement et
It ministéredela Santé et dtS Services socYaux détermineront
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un programme annueldes activitésreliéesd la santé environ-
nementale i entreprendre oupoursuivredans |"annit bdudgétaire
subséquente. Ce programme serd transais aux nivedux régional
et sous-régional.

Au niveau régional, les organisms desantéet la Directi on
rigionalt du MENVIGse concerteront pour établir un programme
annueide travail pottant surlesprotlémes spécifiques 3 leur
région. Ct programme sera transafs au MSSS et MENVIQ qui,
aprés analyse, intédgreront ce qui seraretenu,dansle pro-
gramme annuel des activités § entreprendre ou & poursuivre
dans 1'année.

En cours d'annge, touteproposition d‘actionurgente non pré-
vut av programme annuel et quf impligue dts ressources non
disponi bits sera évalué ptr un comité ad hoc formé de repré-
sentants des dtuX ministéres. Silaproposition tst rttenue,
ler modalités d'exécutionen seront gtablies.

COMITE CONSULTATIF

Las signatairesde | tnttntt conritnntnt de constituer un
comité consultatif composé 4ec représentants du M.S$.S.S., de
son réseau et du MENYIQ pour avistr les sous-ministres sur
toutes questions relatives & |l tnttntt et i son exécution.

REVISION DE L'ENTENTE

L'entente peut étre réviséeen tout temps ptt accord des par-
ties.

AUTRES COLLABORATIONS

kitn dans la pristntt tnttntt nt constitue une tntravt & toute
collrbotation souhaitable surdes SujttSautrts queceux rete-
nusd 1'article 5.

sioué W6 ¥ 0 fag /Nt

/.

Kejean Cangin

Sous-minisire

N nistérg/de 1a Santé et des
Services soct tux

D L .

Jean-Llaude ueschenes
Sous-ministre

Mi nistére Al Y'Environnement
du Québec
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ANNEXE

Détai) de la collaboration prévue sur les

sujets retenus 3 1'article 5 de 1'sntenze

1- EAU DE CONSOMMATION

0BJETS

Choix des contaminants
d contrdler et déter-
mination des nommes

Programme provincial

de surveillance de
1'eau patable

Données sur la qualite

de 1'eau de consammation

- cuncernant une région

- concernant 13 province

Données mécicales, toxi- .
cologiques, &pidamiclogi-

ques religes i 1'eau de
consommation

- concernant une réqgion

- concernant la province

Apnriciation des cas pro-
bidies mpliguant un dane

ger & la santé humaina

Intervention sur leg
cas problémes

Recherches

TYPE DE MECANISME

NIVEAU DE COLLASORATION

Consultation par MENVI

Concertation sur les
nouveaux parametres
Pour le reste: infor-
mation par MENVIQ

Infbrmation par MENVIQ

Information par HMENVIQ

Information par MSSS

Information par MSSS
Concertation

et
$1 danger reconru, le
et le MEINVIQ en seront
infonnés

Information par MENVIQ

et consultation, si
nécessaire

Concertation sur
programne annuel

Q Central

Central
Régional et
sous-régiona)
Central

Régional et
sous-régioae)

Central

Régional et
sous-régional

MSSS

Régional et
sous-régional

Central

2- DECHETS DANGEREUX (industriels et bio-médicaus)

a) Déchets dangereux d‘orfgine industrialle

QBJETS

Liste des substances
potentiellement dange-
reuses a la sante
Ruaine

- Lormes acceptadles des
€ hetances dantareyses
retatinn gower g

TYPE DE MECANISME

Consultation par
MENVIQ

Consultatian par
ARV e}

NIVEAU DE COLLABORATION
. Central
Central
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ldent1f1cation des sitesinformatian par BEINVIQ
d'enfourssement dangereux

Appréciet iondescaspro- Concertat ion
blanes impliquant un
danger alasanté hunaine

Intervention sur les
cas prodl enes

Information Ddr MENVIQ
e consultation, si
nécessaire

Donndes &pidamiologiques Information par MSSS

toxicologiques et médi=

cales religes dux déchets

dangereux

Rechetches Soncertation sur le
programme annuel

b) Déchets big-médicaux

ORJETS TYPE DE MECANISH

Central *®

Central
régional et
sous-régional

Régicnal,
sous=-régional
et central

R&gional et
sous-régional

Central

RIVEAU OE COLLAEORATION

d) A 1'intérieur des 2tab! isscments

GJide d*identification
des prodliémes possibles
c¢tdes solutions

Concertation

Eval uat fon des probl émes Information par MSSS
3 chaque établissament

et programe de correc-

tion

b) Al'extdrieur des &tabl issements

Exigences rel atives 3
I entreposdge {conte-
nants), au trdnsport

et & I'elimination

Information par MENVIQ

3- EAUX_Of BAIGNADE (plages publiques)
QBJETS TYPE DE M ANISKE

Chaix des paramétres Consul tat ion par
da contrdle qualitatif »InviQ

et détemination des

norMes

Programae provincial Consultdtlon par
de surveillance dcs HENVL Q
plages pudl iques

Données sur 14 qualite Information par

des o dux des plages MENVIQ

pudl iqucs

Données épidemiologi- Information par
ques et médicales re- MSSS

liges aux eaux de

daigndde

Central

R&qgicnal et
sous-régional

Central

NIVEAU 0 COLLABORATION

Central

Contral

Régional et
sous-régional

Regiondl et
sous-régional



4- QUALITE DE L"AIR EXTERIEUR ET INTERIEUR

a) Air extirieur (atmosphérigue)

OBJETS TYPE DE MECANISIE

NIVEAU DE COLLASCRATION

Choix des paramétres Consultatton pdr
de zontrole qudlitatif MENVIQ

et déetermination des

nones

Connaissance (dong&es,
Ctudcs) sur les conta-
mindnts

- concerndnt une région Information par MENVIQ

-concernant la province Information par MENVIQ

Connai ssance (données mé-
dicales, toxicologiques et
spidémiol ogiques)

relieée & la pollutfon de
1'air

- concerndnt une région Ianformation par MSSS

- concerndnt idprovfnce Information pdr HSSS
Appreciation des cas pro- Concertation

biZags impliquant un dan-

ger &lasantéhumaine

Intervention ssr les car Infomation odr MENVIQ

problémes et consultation, si
nécessaire
Recherches Concertdtion sur le

programae innuel

Central

Régional et
sous=-régional

Central

Reégional et
sous -régional

Central
Réginnal,
sous-regional
et central
Régional

sous-rejiondl ot
central

Central

b) Air & Y'int@rieurdeshabitationssauf les nilieux de travail

OBJETS TYPE OE MECANISME

NIVEAU DE COLLABORATION

Connaissdnce {données
médicales, toxicologiques
et #pidimiologiques)

Information par MSSS

Détemination dcs Concertation
objcctifs de qual ité
Guide de bonnes pra- Concertation

tiques 3 sutvre par
les citoycns et cito=
yennes

S~  UTILISATION DES PESTICIDES

QBJETS TYPE DE MECANISME

Chaiz des pesticides Consultation par
a contrdler et ¢lassi- MENVIQ

fication en terme de

27 3 14 tantE hy-

Régional et
sous-régtional

Central

Central

NIVEAU 51 COLLAEORATION

Centr:d
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Détemination de NOrMS  Consultation par Central
pour protégeriasantd MENVIQ

pud! iquc

Donnges relatives 3la Information par Central
pollution de 1'eaviron-  MENVIQ ’

nement

Donndes médicales, toxi- Information par MSSS Régional
¢ologiques, &pidamiolo- sous-régional
giques, relides aux et central
pesticides

Donndes sur la vente Information par Central

et 1'utilisationdes MENVIQ

pesticides

Apprécidtion des car Concertation Régional et
prodiemes impliquant sous-régional
un danger & -lasantdé et

hunaine

Intervention sSue les

si danger reconny Je MSSS
et le MENVIQ en seront
informés

Jnfonation par HENVIQ

Réjignal et

car probidses et consultation,si nédces- squs-regional
saire

Dével oppement et Consul tatien prr MENVIQ Central

mis2 @ jour de (et participation du

cours de format ion nsss)

Recherches Concertation sur pro- Central

grame annuel

6- ETUDES DE REPERCUSSIONS EMVIRONNEMENTALES

GZJETS IYPE OE MECANISME NIVEAU OE COLLABGRATION
Certaing projets assu- Consultation par Central .
Jettis au Régleaent MENVIQ sur la direc-

sur 1'evaluation et tive et sur 1'accep-

1'examen des impacts tadilite environnemen-

sur 1'eavironnenent: tale du prajet

paragraphes m, (, r, s

ett de 1'article 2

Projets industriels Consultatisn par Central

nécessitant unc Atude
des répercussiont en-
vironnementales

MENVIQ sur Ye guide
de référence ct sur
1'acceptadbilitd envie
ronnementale du projet

7~ URCENCES ENVIROMNEMENTALES (impliquant un danger 3 la sant@& humaine)

OBJETS TYPE DE MECANISIE NIVEAU OF COLLABORATION

Régianal et
sous-régional ou
central , celon
Tes cas

Consul tat ion récis
proque

Evaluation de cas



Interventions

- questions ¢'envi-
ronnement

- gquestions desanté
hunaine

H-18

Information par MENVIQ

Information par MSSS

Régional et
sous-régional

Régional et
sous-régiona)
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APPENDIX H.3

Directive du ministre indiquant la nature,
|0 pcriCe et 1'dtendue de 1'dtucdz d'impact sur
1'environnement

Proiot ¢@'incirfrateur modulaire de BPC

=

par la comzzanie Serezxen I NUernational 1nc.

Docsier § 3211-20-04

NOVE-2RE 1986

N
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3.1.6 Social llls/Health

The Study Area appears to be plagued with a high rate of
youth unemployment. The 1981 Census reports an average rate of
unemployment of 23.9 percent for males between 15 and 24 years of
age inclusive. For females of the same age group this rate rises
to 30.9 percent. In Ramea, the youth unemployment rate for
both males and females was 5.9 percent, whereas the Rose Blanche
female youth unemployment rate was a drastic 75.0 percent.
Channel-Port aux Basques reported a male youth unemployment rate
of 38.5 percent.

It is conditions such as represented by the above figures
that many believe help cause the present social problems in the
Study Area.

Depression is a very real problem for many people dealing
with long-term unemployment. The need for an outlet of pent-up
feelings surfaces in the form of violence, (physical and sexual
abuse) and ia ‘drug and alcohol abuse. This is evident in
the Corrections Caseload statistics for both the Channel-Port aux
Basques and Burgeo Districts administered by the Department of
Social Services. The number of young offenders in the Burgeo
District increased from none in the April to August period of
1983 to peak at 48 in September 1985 and then decline to 22 in
March 1986. The statistics for the Channel-Port aux Basques
District show ten young offenders in April 1983 and 84 in March
1986. Adult offences have shown the same percentage increase.

There are many family problems in the Study Area according
to the District Social Services Officers for Burgeo and
Channel-Port aux Basques. The child welfare caseload for the



Burgeo District increased froman average of 21 cases in 1983 to
42 cases in 1985. This doubling effect was experienced in the
Channel - Port aux Basques District with a 1983 average of 134
cases and a 1985 average of 261 cases. In the past year in
excess of 100 cases of child abuse werereported for the

Channel - Port aux Basques region4,

In order to counter these occurrences, a nunber of
organizations and service clubs have been set up in the southwest
coast area. The CGateway Wnen's Centre in Channel-Port aux
Basques has put together a booklet of the available services and
offers a drop-in service to wonmen who need hel p orsoneone to
talk to. There is a Child Protection Conmttee established,
whi ch includes doctors, |awers and teachers. Their aimis to
handl e situations which nmay arise where children are involved.
The Fam |y Violence Conmittee is trying to get a transition
house sinilar to the one operating in Corner Brook set up on the
sout hwest coast to nmake the service nore avail able.

Social services groups, including the Mnisterial Comittee,
are trying to provide nore support and assistance for the
abusers. There is also concern for the fam |y structure as
hi gh rates ofunenpl oynent are forcing people to nove away in .
search of work.

There are other social support groups also available.
Al coholics Anonynous hol ds neetings in Channel -Port aux Basques,
| sl e aux Morts and Cedroy Valley to cover the southwest coast
region. The Mariners Association, Stroke G oup, the Gateway

4Interview With Gateway Wonen's Centre Co-ordinator,
Channel -Port eux Basques: My 1986.
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Association for the Deaf, Senior G tizens Cub, weight control
groups and a life skills group for devel opnentally delayed adults
are active in Channel-Port aux Basques. Community service
groups like the Lions and the Kinsmen neet in Channel-Port aux
Basques. The surrounding comunities do not have a variety of
groups, instead the Churches play a larger role in Community
Servi ce.

At present, the Channel -Port qux Basques District Soci al
Service office, which covers from Gand Bruit to South Branch,
enpl oys six socialworkers,onehonenmaker, one respite worker,
one behavioural managenent specialist, one clerk-stenographer and
two support staff, all of which, according to the District
Oficer, are working at full capacity. The 1985 average casel oad
for Social Assistance was 409 persona, down fromthe 1984

aver age of 455 peopl e.

There are two hospitals in the region -therecently opened
Dr. Charles L. LeGrow Health Centre In Channel -Port aux Basques
and the Burgeo Cottage Hospital. The LeGrow Health Centre is a
13 mllion dollar conplex which opened in 1984. |t presently
employs six doctors and a team of nurses and nursing assistants.
A helicopter pad is on the hoapital site to assist in
transporting patients to and from the outlying areas. The
smal l er Burgeo hospital has two doctors on saff and nursing
support. Emergencies too large to handle are sent to
Channel-Port aux Baaques by helicopter. There is no helicopter
atationed in Burgeo, one must fly in from either Paaedena or
St. Albans. Where Paaadena is the nearer, it is from heret he
helicopter wi Il fly if there is an urgent situation.

Rameaisequi pped with a nursing station where one doctor
and a Public Health Nurse are on call. Public Health Nurses are
avail able to the smaller communities upon request and regularly



visit each place during the year: for example, the Public Health
Nurse from Channel -Port aux Basques visits Rose Bl anche every
Thursday. Helicopter |anding pads are located in sone of the
communities, Ranmea, for instance, for quick energency response.

3.1.7 The Fishery

The econony of the southwest coast has devel oped around and
owes its existence to the fishery. Today,, both inshore and
offshore fisheries are active in this area employing a large
proportion of the labour force, and generating enpl oynent at the
various fish plants for about 1,242 people during the peak
season, and about 200 people in the off-season. Cod is the focus
of the offshore fishery and is processed at fish plants in
Channel-Port aux Basques, Isle sux Morts, Rose Blanche, Burgeo
and Ramea. The inshore fishery produces lobster, herring,
capelin, scallops and lumpfish. The offshore fishery is a
year round operation while the inshore fishery is confined to the

late spring, summer and early fall.

Formerly, the area west of Burgeo was important as a
commercial salmon fishery but t he permanent closure of this
fishery by the Department of Fisheries and Oceans because of a
depleted salmon stock, has eliminated this source of empl oyment .
The effects of this closure are nost apparent in Gand Bruit.
There have been no commercial salnon landings in Gand Bruit and
La Poile since 1983. This may be seen from Table 3. 6 whi ch al so
shows a dramatic drop in groundfish landings in Grand Bruit for
the 1985 fishery. This drop can be attributed to t he fact that
some of the Grand Bruit fishermen were working at the Hope Brook
Mine and not fi shing full-time. Another reason for the drop .
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4.1.7 Public Information Meetings

On the evenings of February 3 and 4, 1986, Publ ic Informat ion
Mecciu;swcre held @ ¢ Canon Stirling Audieotiun, SC. John’s, and Sc.
George's Hall, Petty Harbour, rerpeccively. Eachmeetiag consisted o f
presentations by the proponent- FOB Ltd., on the project description,
and by NORDCO Limited and Frederick Rann AssociatesLed. an findings
of the B.I.8.to dare. '

Following the formal preseatation, questions and comments were
received from the audience. .These were generally concerned with loss
-0f employment (J. McGracth, LSPU, sad 8. Neice, MUN), ‘loss of fishing
access (C. -Roberts, Sc. Joha'"s Pishermen's Committee, 8nd T. Best,
Petty Harbour risuoneu‘; Co=op), and effects On aesthetics and
tourism (E. Hall, Parks Caansde and v. Silk, PettyHRarbour/Maddox Cove
Communicy Council). . . Coancernwasalso expressed regardiag increased
:rau:.c snd the dcvclopncne 0 f PFreshwater Bay as setting a trend of
oxpcnsxon:ovard Cape Spear. A presentation by T. Xeivans of SOHILCO
was made at both ’-coci.t'tgs.

P I

The following arectexts o-f formal presencatioas from the public..

4.1.7.1 Presentation by Vieki Silk - Petty Harbour, February 4, 1985

Good Evening! ‘!'hi; presentatioais being given on behalf of the
Petty Harbour/Maddox Cove T own Couaciland will hopefully bring to
ight many of the questioas rnd e ns.uetSr about issuessurrounding the
Freshwater Bay Industrial development that are likely CO affect the
people of cthis area for yéars to come. I say "induatrial development
rather than “offshore oil rupply base" in order t0o give those not

overly familiar with theproposala more realistic impression of what

exactly a supply base is.

A supply base in this instance means the development of uw cotwo
hundred and eighty acres of natural forest running fromthebarachois
Freshwater B a y to the Cape Spear highway, bounded on chc wesc by
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Leamy's Brook and ponds and on. the east by c town land. This
development will be visible for miles around, frdnmmany different
viewpoints. The existing forest will be replaced by e lot of
concrete; roads, industrial warehouses, mlnufaccutut; facilities, lots
of Lsydown space mesaing storage for everything Ero-i pipes to fuel and
all ot her rig-related gear. There will be heavy traffxc coming and
goiang, day and aighet, naot anecessarily. on the .Cape.
but possibly thr'ough the Petty Rarbour/-l‘la&dox C.g,\;;%coulggui:ics also.

“Spear Raad alone,

It means that thewildlife of the surrounding aresiwill be displaced
snd in some iastaaces possibly d_esc:oycd,i.e,:iu iaver dgms., A base
means docking facilities where supply boats, ba:zg\-};and passibly small
‘fuel cankers come and go tweaty<-four hours adsy, ; This base will be
lit up like Disneyland day sad sighg and will atfe@laﬂﬂonucrsattha
area should they ever decide to build cmc:ha:m Pcopic whro: wi L1

be affected o rs those who hike, cycle, hune, cutﬂvood and” i g,mu-ral'

enjoy the natural beauty ‘and serenity of the @ tda The base is a
place where all wast e materials fram t he run-ll be ualosded and
then disposed of. Some of the waste materials \qi).lutc}udeatvage,
pollutant run off, drilling mud, sulphuric aci d, s;lsenic and fuet oil.
As is becoming quite ® pp8renc, aan offshore o’il sup;ly base is no small
matter and this meetiag here _toaight is pretty :ljch everyone's last
opportunity to have some input intothe final recommendations of’ the
NORDCO E.I.S. and also co let represent ativeszs of Freshwater Bay
Offshore- Base Limited know how-the local peop_le: feel about the whole

project and- their most major coacarns. 1

One of the ongoing problems in curc'omnurfil:y’”is-highunenploynenc

and 1 would like ee knav if there is going to bé any firm comaitmcnc
in place to hire some people from our community @ hd co make use of our
twa or three heavy duty equipment and truck opetators. It seems to me

that this could be one way of off-setting some o’f the negatives.

When we are told chat traffic will not be affected, 1’ get quite
confused reading the schedule of development. The updated report
states chat warehouse and laydown space will be occupied in the first

.7elve moaths, however, the dock will not be in place for’ twenty-four
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;;thﬂuch leads me ¢to believe that cthere will be g serious
"':‘tduerchw'“iu traffic flow for at least a :'wo-yeu' period. Is Shea
|"o!tiizbtlsgoxu; to bear the brunt of chis. increase ian traftfic or will
rhsent’ ef £¢ have to be re-routed through the hatbom’ and the cove? What
. iisffedt will -this have on the safety of our roads, thhe conditions and
‘"',W safory of our childrea?

[’ 's:«*.‘mm’t ifwd T 4 : , ‘ )
+

‘ j;,;;h-'icﬁ» regacrds to all cthe vaste ‘thar will be brought in from cthe
qi.t. how snd where will it all be disposed of? And what about the
egqgg«‘t Wikl there have to be sn official nhasardous weste disposal
&;tgc sod  whers (if s0!)? I cthink all Newfoundlasanders should be
Mcru& chu: na:ardona vestes aad their disposml wsites as this kind
c! ‘iesue has csused maay problems iw the past ehroughout Canadw,

T
© pscticularly im the ares of persocnal hestith.

P
me The council of thiscommuaityishoping co develop tourise co it’s.
&nlloa: poteacial ovet the aext few years and we warry - abont the
béng-rangc ® ff.CCthat ©® |C. mduurialvdcnlopnc-nt. the size of C he
POk project will have oa tourisw. A® everyone knows Cape Spearcis
guu:oa novelty to our tourists, nrot galy because .iC is & nstional
parh but also because itis the mosc easterlypoine in North America.
Likewise, Petty Harbour being very representative of a typical
Rewfoundland fishing community attracts many tourists. Betweent he
two there are»thousaqda of tourists-yearly, coming and going atong the
Cape Spear Highway andwe don’t want thii development to be a huge
eyesore. We feel that our community has the most to lose should this
oc¢cur and we want to know exactly what s planned. in the vay of

landscaping and ongoing upkeep of the area?

Although. this aext issue will be addressed Llater in nore detail by
B. Marctin, I would |ike ¢to touch on it anyway. Freshwater Bay has
been 8 traditional and T night add, highly productive squid-jigging
ground for miny of our fishermen in the pas.c and Twould Like to know
when and vith whom will our fishermen’s commiccce get to sit down and

work OUt a concrete compensationplan?
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| have touched oamost of the key areas of concern that council
has, although therearestillmany unanswered qunstioas., Where is the

water supply going to come from? We want the Roundabout and Market

Thred Ponds Left untouched astheseare the only good trouting ponds
left tothe area. Wewant full assurances that ‘the old hiking trail
to Preshwsater Bay will remain untouched by thedevelopment. The
Landowners of the Maddox Cove and Petty Harbour community want to know
when the laad freeze out Maddox Cove Rosd willbelifted?. They want
to' know why- Petroceanic people and 8 crowd fromtowacamgee permits
to develop A huge industrial Site sre yet they themselves, owners o f
land chat her been handed ‘dOWN through many generstions can’t get a
permit Lo turn saround 0o their- land, aot comention meybe build a
home. This is & huge problem especially beécause "theré is. no room

.Whatsoever for expansion in the Harbour itsélf.

I believe cthat sall of these questions should be answered before
the developaent sc&r:.s; [ rpatience has shown thac the "after-the-fact"

® ppro8ch is not always & rewarding one.

-

* * : - a7 . f N P T - -
In closing 1will ask, that we be considered and consulted on all
changes that may occur in F.0.B.'s plan. I believe this approsch wil l

make it easier to learn hov to live with the new development.

 Vieky Silk
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b) the frequency and the effect of plant shutdowns

on the quantity and tenperature of thermal
effluent (e.g. ranges O tenperature to which

fish and invertebrates would be exposed);

c) upper and lower lethal linits of fish and
invertebrates likely to be affected.

2. Describe plans for nonitoring the effects of thernal
effluent on fish, birds, and macroinvertebrates.

6.1.8 Conbi ned Biol oqgical Effects

Di scuss the overall environnental effects in |ight of
the inpacts identified in the above sections.

6.2 | MPACTS OF RADI ATI ON ON HUMANS

It is recognized that the proposed Plant would operate
under Atom c Energy Control Board statutory limts for
radiati on exposures, and that the generally acceptable
principle that radiation exposures should be kept as |ow as
reasonabl y achievable would be applied. Nevertheless, a
description of how the Proponent would apply these limts
and principles to reduci ng the exposure of humans to
radi ation fromthe conbi ned operation of Lepreau | and If
should be provided.

1. a) Estimate the total annual radiaticu dose to
humans caused by radi oactive effluents and
em ssions from Lepreau Il during nornal
operating conditions, as received by:

- persons living 1 kilonmetre fromthe plant;
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- persons living between 1 kilometre and
5 kilometres from the plant:

- persons living between 5 kilonetres and
10 kilometres from the plant;

b) provide conparable dose estimates fromthe
Lepreau | plant and fromthe natural background;

c) discuss the potential health risk associated
with each of the above estinmates, and their
total, with particular reference to the.

i nci dence of cancer and genetic defects.

Wth reference to each of the above estimates (I(a)

(b)) provide a breakdown of probable radiation exposures

Vi a:

-air

- wat er

- locally harvested foods (vegetables, fish, other
marine organi sms, etc.)

- direct gamma exposure.

Di scuss any existing and proposed nonitoring progranms
to study health effects on humans, indicating the
number and| ocations of people to be examined.

a) Describe the range and estinmated frequency of
potential upset conditions (including risk of
earthquake) at the Point Lepreau Devel opnent
which would result in increased rel ease of
radi onuclides to the environment and subsequent
exposure to humans;

b) describe exposure levels related to such events,
as neasured in various environnmental nedia, at
which action woul d be taken to protect hunman
health, and the nature ofsuch actions:
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c) discuss the additional radiation dose to
humans i nvol ved i n the above scenari os,

speci fying the geographical areas concerned
and the risks to human health with particular
reference to the incidence of cancer and

genetic defects.

5. Discuss the risks associated with off-site transport
of high-level radioactive wastes and the potentia
heal th i npacts invol ved.

6. Describe neasures for health protection of workers
fromradiation exposure at the Point Lepreau devel opnent.

6.3 1 MPACTS ON THE SOCI O- ECONOM C ENVI RONMENT

It should be denonstrated that sufficient data has been
collected to nake an assessnent of short-term and |ong-term
i npacts of the proposed project on various conponents of the
soci o-econom ¢ environment. The design of studies, collection
of data, analytical procedures and interpretation of results
should allow for a structural view of the social environment
where the conponents are interrelated.

6.3.1 Enpl oyment

| nformation should be provided descri bi ng:

1. the nunber, types of jobs to be created and skills
regnuired during each of the major phases of the
Lepreau |I- devel opnent (i.e. planning, construction
ara operation) as a direct result of expenditures
by the Proponent;

2.  the nunbers and types of jobs to be created during
each of the major phases as a result of indirect

A EEmmbmn ~F sl T oamemnen | B G S T
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PARTB: INITIAL SCREEN NG RESULTS

1. Automatic Exclusion vYes[ } 2. (Cass Assessment Yes|]
No [} Conpl et ed No [ ]

3. Expected Inpact Levels (Rate both those by the environnent on the
project, and the project on the environnent)

Rate the Potential Inpact Significance as:

0 = No Effect 3 = Hgh
1= Low 4 = Unkown Effect
2 = |\bderate

Conpl ete the inpact significance only for those factors relevant to this
proj ect.

Potential [|npact

Envi ronnment al ~Significance
Factor Project Factor | npact Desecription
on on

Factor___Project

Gounawat er Qantity

|
G oundwater Quality |
Surface Water Quant. |

Soil Quality

Per maf r ost

CGeol ogy/ Geophysi cs

Air Quality

Local Weat her /
Cimte |

Local Vegetation

Wlidlife

Wldlife Habitat |

Noi se Levels

Archeol ogy/ Heritage |

Recreation

Public Interest/
Conflict

Surroundlng. Land Use
Land Capability

Soci al rvices

Mini ci pal  Services
(sewers, roads,et)

Local / Regi ona
Pl anni ng

Health & Safety

Hazar ds énatural and
man- made)

Nati ve Lands/Land

C ai ns)
Navi gat 1 on

Econom cs

O her
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APPENDIX L.2
SCREENING REPCRT

ENERGY M NES AND RESOURCES

easTMAIN FI REWOCD CUTTI NG AND UTI LI ZATI ON

DOCUMENTATION: Fi rewood Demand and Supply Study for
Eastmain, Wemindji and Waskogani sh

Quebec - Cogesult Inc.

PRQIECT DESCRI PTI ON

The Cree Regional Authority Wth the assistance of several government
agenci es has devel oped a program for the cutting and utilization of
firewood in the area surrounding Eastnmain, Quebec. Eastmain is a

smal | Cree community located on the shores of James Bay. The program

is designed to encourage the use offirewood in the place of heating

oil as a fuel source for residential heating in the commnity.

A cutting regime has been devel oped to ensure that firewood is harvested
on a sustainable yield basis. Instruction prograns relating to efficient
and safe use of woodstoves have al so been devel oped.

ENVI RONVENTAL  CONCERNS

Environmental concerns related to forestry operations typically centre
upon the negative inpacts |ogging operations have on terrestrial and
aquatic environnents. Logging can deplete tree stocks and can destroy
habitats. Renoval oftrees from stream banks can negatively affect
water quality and aquatic ecosystens. Roads built for |ogging disrupt
natural drainage patterns and create greater public access to forested

areas.

Large scale conversion from heating oil to firewod as a fuel source can
pose problens for local air quality as well as for the health and
safety of individual residents.

| MPACT ASSESSMENT:

The availability of trees in the Eastmain area has been extensively
studi ed by Cogesult Inc. Cogesult's study concludes that total wood
availability for the period of 1985 to 2013 in the Eastmain area is
491,398 cords. Total demand for thesameperiod in the same area is
expected to be 35,400 cords assuming that most houses convert from oil
to firewod as a fuel source. Total demand is therefore only 7% of
total supply. Cogesult concludes that wood can be harvested on a
sustainable basis virtually indefinitely.

The area surrounding Eastmain iS not very biologically productive.

Di sruption of fauna habitat is therefore expected to be nmininal. Harvesting
plans for the area call for the maintenance of a 30m protection strip on
either side of all streams in the harvest area.

2



Riparian environnents should therefore not be harnmed. Al cutting
will take place in the winter with snowrobiles being used to haul
felled trees. Noroads will be built so drainage patterns and
forest accessibility should not be altered by cutting activities.

Present wood burning activities in Eastmain are typically

inefficient and unsafe. Geater instruction in the use of woodstoves
and proper wood drying practices should increase the efficiency and
saf ety of wood burning in Eastmain. The nunber of woodstoves in the
area Wll be too small to significantly alter local air quality.

The environmental inpacts of the project are judged to be mninal.
More cl osely regul ated wood use practices as outlined in the project
proposal will result in nore environnentally benign use of |ocal
forest resourcesthan is currently the case. The project nmay proceed
as pl anned.
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SCREENI NG REPORT

DEPARTMENT OF ENERGY, M NES AND RESOURCES

ENERGY EFFI CI ENT HOUSI NG PELLY CROSSI NG

Proj ect Description

The Selkirk Indian Band has proposed construction of high energy
efficient housing at the village of Pelly Crossing, Yukon Territory.
The project provides for the construction of eight houses including
at least four R-2000 homes. The total project cost is estimted at
$985, 000 including a contribution of $125,003 fromthe Renote Comunity
Denonstration Program

A nunber of space heating options were considered including wood
heating, which was the ultinmate choice. Domestic hot water is to be
supplied by a woodfired systemhaving oil firing capability.

Based on conparison with wood fuell ed space heating, a sinple
payback period of 6.5 years is required for a $10,000 increnental cost
over a standard design of house. Based on conparison with oil fired
space heating, a $10,000 incremental cost would be recovered in 3-

2 years. The $7,500 incremental cost of the energy efficient houses
woul d be recovered in about the same tinme.

Envi ronnental Concerns

Wod heating is associated with products of conbustion that nay
inpair local air quality.

Construction of very tight houses brings the risk of interna
air quality problems due to insufficient ventilation

Envi ronment al Assessnent

The project is essentially one of energy conservation, and as
such will tend, to inprove environnmental conditions through reduced

energy consunption

Degradation of air quality is not foreseen to be a problemin
the village of Pelly Crossing.

Heat recovery ventilators are to be installed in the denonstration
houses, which will ensure proper air turnover and interior air quality.

It is considered that the project can proceed w thout further
environmental assessnent.
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APPENDIX L.3
TERMS OF REFERENCE
FOR THE REVI EW OF

M LI TARY FLYI NG OPERATI ONS
BASED AT GOOSE BAY, LABRADOR

Mandat e of the Environnental Assessnent Panel

The Environnental Assessnent Panel established by the Mnister of
Environment is to undertake a review of the environnental and

soci o-econom ¢ issues associated with low level flight training in
Labrador and in the Northern and | ower north shore parts of Quebec.

Scope of t he Revi ew

The review wi || exam ne:

1) the existing and anticipated low |level flight training being
carried out in accordance with bilateral agreenents with NATO
allies; and

2) a proposal to establish an integrated Tactical Fighter Wapons
Training Centre (TFWC) for training NATO Air Forces. The
proposed TFWC would require airport and infrastructure
expansion, as well as training facilities at Goose Bay and the
devel opnent of tactical weapons ranges in Labrador.

The Panel will consider the 'inpacts of current, planned and
proposed mlitary flight training activities on the quality of the
environment and on its natural resources, particularly on

wildlife, such as the caribou, which are inportant to native
livelihood. A joint study has been conmi ssioned by the Federa

and Newf oundl and governments on the effects of current flying



activities on caribou. The Panel will also review the public
health effects of low flying aircraft on the affected popul ations
in the region. A study on the subject has been initiated by the
Canadi an Public Health Association under-the sponsorship of the
Newf oundl and Governnent. Data exanmined will include both of these
studies, although they should not be considered as the total
information base for the review of these questions.

The Panel will review the soci o-economc effects of the proposal
on comunities and people in the Goose Bay area and on the
Labrador coast as well as on permanent and tenporary settlenents,
including traditional hunting, fishing and trapping canps as well
as outfitting canpsites within flight corridors and target
practice areas. The effects to be reviewed include inpacts on
enpl oyment and econom c devel opnent, on comunity facilities and
infrastructures, and on native social organization, lifestyles,

| and use and wldlife harvesting.

I ssues related to | and use by the native people are within the
scope of the review. However issues related to land clains policy
are not within the scope of the review and neither is Canada's

def ence policy.

There are other activities planned in the region (i.e. the new
North Vrning Radar Systemin Labrador and the concurrent

devel opment of @ull Island and/or Muskrat Falls hydroelectric
projects with a potential sawm || operation) which will not be
reviewed by this Panel. However information on planned activities

woul d be provided to the Panel so it may understand the cumul ative
I npacts, if any, resulting from the activities it will review and
other activities planned in the region

In addition to being reviewed under the Environnmental Assessnent
and Review Process, the project is also subject to the federa
i mpact assessnent process of the Janes Bay and Northern Québec

Agreement (JBNQA). The panel will therefore give due
consideration to the guiding principles stated in section 23.2.2
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CRITERIA FOR PREPARATION OF AN
ENVIRONMENTAL IMPACT STATEMENT

COUNCIL ON ENVIRONMENTAL QUALITY

General criterion for purposes of the National Environmental Policy Act
(NEPA), and applicable to all federal agencies, is the CEQ definition of
significance,

"Significantly” as used in NEPA requires consideration of both context
and intensity.

Context means that the significance of an action must be analyzed in
several contexts such as society as a whole (human, national), the
affected region, the affected interest, and the locality. Significance
varies with the setting of the proposed action. For instance, in the
case of a site-specific action, significance would usually depend upon
the effects in the locale rather than in the world as a whole. Both
short- and long-term effects are relevant.

Intensity refers to-the severity of impact. Responsible officials must
bear in mind that more than one agency may make decisions about partial
aspects of a major action. The following should be considered in eval-

uating intensity:

° Impacts that may be both beneficial and adverse. A significant
effect may exist even if the federal agency believes that on balance
the effect will be beneficial.

° The degree to which the proposed action affects public health or
safety.

° Unique characteristics of the geographic area such as proximity to
historic or cultural resources, park lands, prime farmlands,
wetlands, wild and scenic rivers, or ecologically critical areas.

® The degree to which the effects on the quality of the human environ-
ment are likely to be highly controversial.

® The degree to which the possible effects on the human environment
are highly uncertain or involve unique or unknown risks.

® The degree to which the action may establish a precedent for future
actions with significant effects or represents a decision in principle

about a future consideration.

°  Whether the action is related to other actions with individually
insignificant but cumulatively significant impacts. Significance
exists if i1t is reasonable to anticipate a cumulatively significant
impact on the enviornment. Significance cannot be avoided by terming
an action temporary or by breaking it down into small component

parts.
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U UNIVED STATES ENVIRONMINT/AL ROTEZCTION AGENCY
REGION V
230 SOUTH DEARBORN STREET

CHICAGO, ILLINOIS 60604

January 16, 1975

Dear Sir:

Region V of the USEPA is initiating the preparation of a draft Environnental
I mpact Statement for the proposed O Hare Water Reclamation Plant in Des Plaines

[11inois.

Much of the public opposition to the proposed treatment facility has focused
on the potential health hazard of locating a sewage treatnment plant in close
proxinmity to a residential neighborhood. W want to determne the present
state of know edge of the health significance of airborne bacteria, viruses,
and gaseous chem cal conpounds which may be enitted from uncovered sewage
treatnent plants of this size and process.

Attached is a brief description of the proposed project wth acconpanying
maps illustrating the wastewater facility design layout, the site location
and ot her relevant background infornation

To aid in our environmental inpact evaluation, we would like you to address
the following questionnaire. W are interested in your own research ex-
periences with these topics and in any relevant references to the scientific
literature that you can identify. To incorporate the results of this
questionnaire into the draft Environmental Inpact Statenent,- we need to have

your response by February 3, 1975

[f you have any questions concerning this project, please contact Dale Luecht
or Cathy Grissom of my staff at 312-353-7730. Thank you for your help.

Sincerely yours,

Yol DU

Harlan D. Hirt
Chief, Planning Branch .

Encl osures
al's




Questionnaire

Are any synergistic effects knownbetween airplane rel ated emi ssions
and aer osol s or gases generated by activated sludge treatment processes?
If so, what are these effects?

What epi dem ol ogi cal studies have been conducted on the health of sewage
treatment plant workers or residents in the area ofatreatnent facility?
What do the results indicate?

I'n your opinion, is there any significant health hazard associated with
siting a wastewater treatnent plant of'this size and process type in
this location? Why or why not?

In your opinion, will there be any significant odor problens associated
with the operation of a facility such as this? Wy or why not?

. Is there a mninum distance and/or special protective measures which
shoul d be incorporated into the design ofatreatnent plant such as
this to protect the workers and the adjacent residential communities
fromany potential health hazard?

In your opi nion, would a wastewater reclamation plant ofthis size and
process type produce significant quantities of chemical emissions of
a corrosive or abrasive nature7 Discuss the reasons why you feel this
will or will not be a problem.

Are you awar e ofany ot her conparabl e situations where simlar issues
occurred? What were these issues and how were they resol ved?
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Sent January 20, 1975 .

Dr. 6. J. Love

Buman Studies Laboratory

EPA, National Environnental
Research Center

Research Triangle Park, N C 27711

Dr, Flora Mae Wellings
Epi dem ol ogi cal Research Center
4000 W Buffal o Avenue
Tampa, Florida 33614

813-876- 1351

George F. Mallison, Asst. Dir.
Bacterial Diseases Division
Center for Disease Control
1600 difton Road

Atlanta, Ceorgia 30333

404-633-3311

Dr. Peter Sksliy, Deputy Chief
M crobial Control Branch
Bureau of Epi dem ol ogy

Ceater for Disease Control
1600 difton Rosd

Atlanta, Georgia 30333

Dr. J. E Quon

Dept. of Civil Engi neering
Nort hwestern University
Evsnston, Illinois 60201

Dr. Cecil Lue-Hing

Director of Research & Devel opnent

Metropolitan Sanitary District of
G eater Chicago

100 East Erie

Chicago, Illinois 60611

Dr. Blunmsnthal, {rman
Departnent of Microbiology
Loyola University

seritech School of Medicine
Maywood, || |inois 60153

Dr. Lawence \Wang
Argonne National Laboratory

Buil ding 12
9700 South Cass Avenue
Argonne, Illinois 60439

Dr. Lee MCabe, Chief

Criteria Devel opment Branch

Water Supply Research Laboratory
National Environmental Health Center
G ncinnati, Chio 45268

Dr. Paul Kenline

EPA, National Environnental Research
Center - R1.P.
Room M 311

Research Triangle Park, N.C 27711

John Convery

Advanced Waste Treatnent Research Lab.
National Environmental Research Center
4676 Col unbi a Par kway

.Cincinnati, Chi 0 45268

Dr. Robert Bunch, Chief

Treatment Process Devel opment Branch
Advanced \Waste Treatnent Research Center
National Environmental Research Center
4676 Col umbi a Par kway

G ncinnati, Chio 45268

Dr. Cerald Berg, Chief

Bi ol ogi cal Methods Branch
MD QAR L.

Nat i onal Environnental
4676 Col unbi a Par kway
G ncinnati, Chio 45268

Research Center

Rdward Barth

AWT. R L.

Nat i onal Environnent al
4676 Col unbi a Par kway
Cncinnati, Chio 45268

Research Center

Ms. Edie Tonkins

Human Studies Laboratory
EPA National Environnental Research Center

Research Triangle Park, N C 27711

Dr. Hutton D. Slade

Departnent of M crobiol ogy
Nort hwest ern School of Medicine
303 East Chicago

Chicago, Illinois 60611 |,

Val das Adankus, Deputy Reg. Adminis.
Region V

Cifford Risley,Jr., R & D.
R egion V
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I'11. HEALTH ASPECTS
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Let us now examine the larger issue of the health implica-
tions associated with the generation of mcrobial aerosols. The

r maj or question to be answered is, "Are the assunptions concerning

the inplications valid?" Based purely >n the experience associ ated

sl

. with the construction and operation of activated sludge plants

in the United States and the rest of the world since 1915, the

answer nust be no!

An obvious place to further explore this question would be
to look at the health prospects of the population with the greatest
exposure, nanely, the wastewater industry worker. Severa
extensive surveys of this group have been carried out (Ander's,
1954; Browning and Gannon, 1963; California Water Pollution
Control Board, 1965; Dixon and McCabe, 1964). The results of
these studies |ead one to conclude that workers in the wastewater
i ndustry are not exposed to any special danger because of the
chemical and biol ogi cal conposition of sewage. Wth specific
reference to infectious hepatitis, the Safety Committee of the
California Water Pollution Control Board (1965) concluded that

transnission of this disease by the usual neans (personal contact

or transfusion) was nore likely even anong this group (waste-
wat er industry workers).

Consi derabl e attention has been given to the studies of
Randall and Ledbcttcr (1966), and Adans and Spendl ove (1970),
inarriving at the conclusion that a recognizable heal th hazard
exists in the formof bacterial aerosols. The Randall and
Ledbetter work was carried out at a maxi mum di stance of 100

feet fromthe aeration basin of the plants studied, which is

g
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surely not a fair test of the exposure liability of individuals

living at greater di stances fromthe aerosolsource. The Adams

and Spendl ovc paper, on the other hand, purports to show signi-
ficant coliform survival at distances ofup to 0.8 mles
(4224 ft.) from the aerosol source. In both sanmplings cited
at 0.8 m, the upwind control coliformcount was 25% and 33%
respectively of the downwind test sanple. Further, wth respect
tothe total bacterial count the upwind control at 0.8 m
was 71% of the upwind test sanple, indicating that a significant
proportikn of the viable particles per cubic neter cane from
sources other than the waste treatment facility under consideration.

A consideration of the health aspects of aerosolized viruses and
bacteria nust necessarily include several factors, i.e.:

a) The concentration of ingested or respired viruses
necessary to elicit synptons in an individual.

b) The concentration of airborne viruses in the imediate
environment ofan individual .

c) Definable paranEters‘that affect the survival of airborne
viruses (presunmably the same factors which affect bacterial

survival in aerosols).
d) The degree ofaerosolization associated with the activated

sl udge process.

e} The concentration of individual types of viruses in the
wast ewat er being treated and aerosoli zed.

Al though definitive information pertaining to all of the
above factors does not exist, let us make an attenpt to analyze

sone rel evant aspects of each (Metcalf, _et_al,1974).

kg
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It IS recognized that as |little as one tissue culture
I nfective dose (TCID) of certain viruses nmay initiate infection
in man.  (Berg, 1971,states that, "a single plaque formng unit
(pru) of virus is capable of producing infection in man.") One
must keep in mnd, however, that the 1irus particle nust come
into contact with a susceptible cell (Plofkin and Katz, 1967).
One nust al so realize that the ingestion of a single virus
may not necessarily produce infection and probably does not in
the majority of cases (see also letter to M. R Ward from
G F. Maﬁlison, Assistant Director Bacterial D seases Division
Bur eau of Epi demi ol ogy, Center for Disease Control, Atlanta,
Georgia). An examnation of the variability of results in mninal
i nfective dose studies indicates that there may be as much as
a hundred-fold variation in data fromstudy to study and with
different enteroviruses (Plotkin and Katz, 1967).

Most of the studies on mninal infective dose such as those
descri bed above, were carried out using only one type of virus
as total inoculum Viruses ;ncountéred in the environment,
what ever the source, generally include a sonewhat heterogenous
popul ation (Metcalf, et al, 1974; Lanb, et al, 1964). It is,
therefore, altogether possible that an individual ingesting or
breathing nore than one virus will ingest or breathe in nore
than one virus type. There is no evidence to suggest that this
situation results in a greater risk of infection than ingesting
or breathing nore than one virus of the sane type. On the

contrary, experience with the Sabin strain of poliovirus
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types suggests that infection with nore than one virus type

may induce viral interference. (Davis et al, 1967)

_One nust al so be aware, regarding the enteroviruses, that
infection with a mninal dose does not normally result in
percei vabl e synptons. Polioviruses have been nost extensively
studied in this regard, and of the cases studied only one to tw
percent of persons exposed and infected exhibited frank synptons
of the disease. (Davis et_al, 1967).

In a' study of enteric viruses in activated sludge effluents,
52.6% of the isolates were identified as polioviruses. The
popul ation of the country is, on the whole, immunized agai nst
these viruses if they were non-vaccine strains. In addition,
the remaining vaccine strains of poliovirus are non-virulent.

The majority of viruses that have been isolated from waste-
water fall. into three classification groups: picornaviruses,
adenoviruses and reoviruses. O the three groups picornaviruses
(poliovirus , coxsackieviru§ , and echovirus) are nost often
isolated. Ingestion of picornaviruses very seldomresults in
anything nore serious than transient infection of thealinmentary
tract, and reoviruses are, "questionable causes of respiratory
tract disease " (Report of the Committee on Infectious D seases,
Areri can Acadeny of Pediatries, Evanston, [IIl., 1974). The
points made here apply equally to bacterial infections.

It is pertinent to this discussion to recognize that popul a-
tions do not live in sterile environnents and that mcrobes are

everywhere. "One nust be chary of the type of m crobiologica

———— et — "
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thinking that equates the nere presence of mcrobes with illness
or the potential for illness. The fact is that illness is an

unusual Iy conpl ex phenonenon that does not have a 1l:1 relation-
ship to mcrobes * (Benarde , 1973).

Returning, for a noment, to the question of "m ninal
infective dose," as posed in our previous discussion on viruses
(and indirectly on bacteria) let us face a few facts. Reports
appear in the literature fromtime to time indicating that one
or another l|aboratory animal was given a specific disease. The
range of ' nunbers of organisns required to produce the illness
may extend froma single cell (or virus particle) to several
mllion. Additionally, the investigator very often has had to.
mani pul ate or -stress the animal in order to produce “atake."
The fact is that the combination of factors necessary to produce
an illness is not known. “Among epi dem ol ogists, it is wdely
accepted that it is even nore difficult to start an epidemc
than to try and stop one" (Benarde , 1973).

Addressing the problem of aerosol generation further, it is
not difficult to appreciate the concern which public officials
have for their constituency. They should not, however, create a problem
where none is known to exist. 1t mght be well to
bear in mnd the admonition of Dr. Janes W Mosely, Chief,
Hepatitis Unit, Epidem ology Branch, CDC to workers in the field
of public health. H's coments concerned the transm ssion of
viral diseases by drinking water, but we feel that they are

germaine to this discussion (Msely, J. W, P. 5 in Berg, 1967).
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"There are valid reasons for |ooking for new evidence. They

are not. however. adequate substitutes for evidence. QUr eager-

Ness as publichealth workers to "do sonething" mustnotcompromise

the-quality of data which we demand as scientists. W nust also

not confuse the possibilities which we entertain as scientists

with the probabilities on which we base our reconmendati ons as

public health workers ...."
Also rel evant to our discussion is the concern expressed

that the existence of the O Hare Treatnent Plant will be a

nui sance' and | ower property values. Let us examne this
question in the |ight ofourexperience at the Hanover plant.

The Hanover plant, admttedly nmuch smaller than the proposed
O'Hare facility, was constructed in an area relatively far
renoved fromthe population of the area. Now, however, residences
abut the property line, children pass t hrough the plant grounds
on their way to school, and there is a park and playground on the
other side of the fence surrounding the plant property.

The nui sances associated with sewage treatment facilities
generally arise from odors associated with primary sludge treat-
ment. The O Hare facility is designed to be only a biological
aeration facility. Thereis no generation of primary sludge
for anaerobic digestion, nor will wasted secondary sludge be
treated on site. On the contrary, it wll be pixmped via closed
pipe to the new Salt Creek plant (John E. Egan Plant) for final
treatment. Raw sewagew || be punped froma covered wet-wel |
100 ft. up to the aeration basin which should elimnate any
odor problems. Also all grit, screenings and scum renmoved from
the wastewater will be collected and tenporarily stored in covered

containers. Such operations will be performed in a tenperature
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controlled roomand the filled containers wll be renoved from
the plant site on a routine basis (Letter to M. R Ward from
Bart T. Lynam 1973).

Research
In @S much as available data show that sewage treatnent plant

workers are healthier than workers in other industries, and that
no documented evidence to the contrary exists, the District supports
the position that nore research is desirable to better define and

evaluate the health inplications of sewage treatnent plant related

aerosol s).
Under usepa Contract #68-02-1746 the Metropolitan Sanitary

District of Geater Chicago is cooperating fully with the South-
west Research Institute of San Antonio, Texasin a study entitled
*Health |nplications of Sewage Treatnent Facilities". The pis-
trict has made the conplete facilities of the John E. Egan Pl ant,
Schaumburg, Illinois, available to the Southwest Research Insti-
tute for the conduct of this study. The objectives of this study

are sununarized as foll ows:

"To determne whether or not there are any health
-hazards associated with the operation of activated sludge
treatment plants. There are many new sewage plants under
construction within the United States, and by necessity
nost are being sited in close proximty to popul ated areas.
This project will collect information on the transport of
bacterial and viral pathogens, parasites and trace netals
froman activated sludge treatment plant (John E. Egan
Plant, Schaunmburg, Illinois) to persons living within a
S-kmradius. There will alSo be a survey of the popu-
| ation near this plant before the plant 1s operational
and during its operation to determne possible incidence
of disease that may be associated with a sewage treat-
nent Blant. The information generated fromthis study
w | Dbe used by the Environnental Protection Agency in
Its assessnent of potential health effects associ ated
with the operation of a sewage treatment. facility,"”
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In addition the District in cooperation with the Illinois
Institute of Technol ogy Research Institute, Life Sciences Re-
search Division has submtted to the UsepA for funding a proposal
entitled *viral and Bacterial Levels Resulting from Land Appli -
cation of Digested Sl udge".

The objectives of this study include a conprehensive eval -
uation of the environnental effects of aerosols associated wth
the us8 of di gested sewage sludges in agricultural production.

| t js clear that the efforts denonstrated by the District
to gather new information on the Health Inplications of Sewage
Treatment Activities conpletely contradicts the clainms of others

that the District is insensitive in this regard.
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This EIS 1s intended to provide information to decision makers and the general
public regarding alternatives available for collection, treatment, and dis-
charge ‘or reuse of wastewater. The purpose of the information is to permit
citizens and government officials to make an informed choice among available
alternatives, so that the decisions made will be of environmental benefit.

In evaluating alternatives, the technique of cost-effectiveness analysis is
used. The analysis involves comparing all alternatives in a logical, objec-
tive, and systematic manner in order to identify relative merits and deficien-
cies. Where possible, the comparisons are quantitative and involve the use
of monetary values. The goal of the anaylsis is to identify the most cost-
effective alternative, which is the alternative that:

- achieves all requirements mandated by Federal, state®and local laws and
regulations, including environmental requirements.; and

- does so with minimum long-term cost to society; that is: with the most
benefits and “lowest attainable combination of dollar expenditures, environ-
mental sacrifices, and social burdens.

While quantitative and monetary terms are used, the cost-effectiveness anal-
ysis also is partly dependent upon qualitative considerations and subjective
judgments. Consequently, the results of the anlaysis are neither absolute nor
fixed.

The results of the cost-effectiveness analysis are presented to the City, the
CAC, the TDWR, EPA, other Federal, state, and local agencies and the general
public for review and comment. Based upon the cost-effectiveness analysis
and evaluation of environmental consequences presented in the Draft EIS, EPA
through the TDWR will decide whether to grant funds for the City"s preferred
project oran alternative project pursuant to provisions of the Municipal
Wastewater Treatment Construction Grant Amendments of 1981 to the Clean Water
Act, and determination of the TDWR through the state priority system.

3.6 KEY ISSUES
This Draft EIS concentrates on many key issues of concern identified by EPA

and the affected public during conduct of the EIS public participation pro-
gram, including:
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Sources of odors and effectiveness (or lack thereof) of.methods to control
odors at the existing Village Creek WWTP;

Correction of existing odor problems before any possible expansion at the
existing site and assurance that new facilities would not aggravate the
odor problem;

Impacts of existing and potential future odors and insect problems on
property values and tax base;

Problems with local zoning and development encroaching on the existing
plant site;

Importance of considering altarnative methods of sludge handling and dis-
posal with an emphasis on a system that reduces odor;

Importance of considering all feasible wastewater management alternatives
and alternatives to further expansion of the existing Village Creek WWTF
(i.e., abandoning existing WWTF and developing an alternative system);

Importance of" evaluating each alternative in regard to potential impacts

on:

- water quality

- air quality (including odors)

- biological resources

- socioeconomic infrastructure (including property values, land use,
zoning, public services, tax base, community growth, etc.)

- public health

- ambient noise levels

- recreation

Need for project to comply with appropriate environmental laws and regu-
lations;

Need for all alternatives considered to be cost effective;

Need for proposed program to be consistent with areawide water quality
management planning;

Need to enforce current regulations for operation and wastewater discharge
from the existing Village Creek WWTP before any expansion plans are imple-

mented;

Importance of assuring an adequate level of trained operation and mainten-
ance staff at the Village Creek WWTP; and

Need for expanded wastewater treatment to accomodate planned growth _and
development.



M=19

TABLE OF CONTENTS

CHAPTER 1 STATEMENT OF PURPOSE AND NEED . . . . . . . . ¢« « o o & o«
PURPCSE OF AND NEED FOB ACTION.  ¢eesee o o o o o o o

CHAPTER 2 DESCRIPTION AND COMPARISON OF ALTERNATIVES, INCLUDING
PROPOSED ACTION .

ALTERNATI VES CONSI DERED BUT ELI M NATED FROM DETAI LED STUDY

® 6 & © & o 0 & & 5 06 0 o ¢ @ s & ¢ o

ALTERNATI VES CORSIDERED | N DETAIL . . .
A' Aternative 1: No Action . .
B. Aternative 2: Integrated Pest Management. «+ « o

CHAPTER 3

c. Aternative 3: Integrated Pest Mnagenent
Wt hout Herbi ci des. S :

CAUSES OF | NFESTATI ONS AND LEVELS OF CONTROL.

| NTEGRATED WEED NMANAGEMENT

WEED MANAGEMENT TECHNI QUES.
A.  Prevention. . . . .
B. Herbicide Methods .
c. Mnual Methods.

D. Biological
vaARI SO\I OF I NPAC-I-S ‘i L] . . . L4 . . » . ¢ o - .

| MPLEMENTATI ON.

A DeciSion ProCESS. « « o o o o o o o o o o o
B. Mnitoring and Studies.

Met hod.s.'

PLAN.

ese®oscse

REQUI REMENTS FOR FURTHER ENVI RONVENTAL ANALYSIS .

COORDI NATI ON. ..
A. Federal CGovernnent. .o
B. State and Local Governnents
c. Private Landowners. . . .
D. Organisations .

DESCRIPTION OF AFFECTED ENVIRORMENT

OVERVI EW .

* . L] e . L

° [ > e .

CLIMATE AND AIR QUALITY « « « « o v o o o o o o o s o o
GEOLOGY AND TOPOGRAPHY. . =« = v v« o o s o o o ¢ o o o o

SOLSooo ...... H o4 A @ @ @ @ e e & & 8 e e e & »



M=20

WATER RESOURCES
A Surface \Vater . . .
B. Goundwater.

* L] L

VEGETATION.

A Northern Rockies Area
Rocki es Area.

B. Central

L] * - Ll * L L] . L] L] L L * .

C. SouthernRockiesArea.......:.....

Col orado Pl ateau Area

D

E Sierra Front Area .
F. Snake Pl ains Area.
G. Geat Basin Area. .
B

. - * L] L] . L] L * . - L] . .

. \Wétlands and Riparian Areas « « o o o o s o o o

PIsn. [ ] [ L L) L [ L . L] e .

WLDLIFE. . . . . . . . oo

THREATENED, ENDANGERED, AND SENSITIVE SPECIES. . . . . .

LIVESTOCK AND W LD HORSES .
CULTURAL RESOURCES.

VI SUAL RESQURCES AND RECREATI ON

WILDERNESS AND SPECIAL AREAS

SOCI AL AND ECONOM C SETTI NG
A. Introduction. ...

B. Social and Economic
C. Effect of Weeds and
Bconony P
D. Social Environment.

ENVIRONMENTAL CONSEQUENCES.

WATER RESOURCES . . . .. .
A. Surface V\ﬁter
B. G oundwat er

VEGETATION. & o ¢ ¢ ¢ o o « &
o )
WLDLIFE. . o ¢« ¢ ¢ o o ¢

THREATENED, ENDANGERED, AND

® o 5 o & & 6 o & o s s s

Setting by States . . . . . .
Wed Control Activities om the

------------

SENSI TI VE SPECI ES «es « &

W wWw
A
N NG -

WWWWWwwwww
' ' f [ ' f [
~N o o O o o1 U1 o1 Ol

w
—~

3-11
3-12
3-12
3-13
3-13
3-13
3-13
3-13

3-16
3-17

4-1
4-1
4-1
4-1
4-2
4-2
4-5
4-6
4-7
4-8

4-9



M 21

LI VESTOCK AND W LD HORSES -
CULTURAL RESOURCES.
VI SUAL RESOURCES AND RECREATION .
W LDERNESS AND SPECI AL AREAS.
ECONOM C CONDI TIONS .
SCOCI AL ENVI RONVENT.
HWAN Hmm. * L] L] L] L J L] * L 4 L] *
A. Alternative 1 + « ¢« « « &
B. Alternative 2 « « ¢« « « &
1. General population. .
2. Worker health impacts « .

3. Synergistic-and interactive impacts
C. Alternative 3 « « o o o ¢ ¢ o o o o o

L4 - LJ L]
*» e e -
e e o ¢ o
L] * * - L ]
» o o o
» e o
L L ] L] - L]

e @ e o o ¢ @
- L] -» . L] . *
e o e » e 4 @
¢ @ o » e o @
L] L] L] L] L] Y L]

CHAPTER 5 REASONS FOR THE HUMAN HEALTH RISK ANALYSIS. . . . . . . .

DETERMINING TOXI CI TY. e e Co
A. Threshold Responses .
B. Nonthreshold Responses. . . . . . . . . . . . ..

REASONS FOR THRE HUMAN HEALTH RISK ANALYSIS. .. ... ..
A. Nature of the Scientific Uncertainty. . . . . . .

.B. Cost of Additional Research  «eceeessess

c. Amended Worst-case Analysis Requirement . . . . .

D. Oiginal Worst-,case Analysis Requirement. . . . .

cmm 6 LISTG Pmnns * . * . L4 L] L] L] . . * L] . . L - - L] Ll *

CHAPTER 7 LIST OF AGENRCIRS, ORGANIZATIONS, PERSONS To WHOM COPIES
wmsm.o-ooao‘oouunco-o-oooo-oo

CHAPTER 8 CONSULTATION AND COORDINATION ON THE DRAFT ENVIRONMENTAL
m“r sumr. L] L L J L 3 L] L . L ] L] . * L] L] * ._ * L] L] * *

[ NTRCDUCTI ON.
PUBLIC PARTICIPATION. . . . . . . . . . . . . . . ..
PEER REVI EW OF THE HUMAN HEALTH RI SK ANALYSI S (APPENDIX H)

CONTENT ANALYSIS.
A. ISSUE GIOUPINGS & &+ o o ¢ o o o ¢ o o o o o s o o
B. Index of Public Comments.
cLossm Y . L . . L4 L] L] L] * * L] L L] * - . L] L] . . * [ ] L] [ ] L ] - L L] .

IDEX. . . cve0 v v w0 w0 w0 2 w0 w awas

4-10
4-13
4-13
4-14

AR BADDIA

6-1



M=22

mmcxs............... oooooooooooooo

”mecxs * L2 L3 L] * . * * L] ® [ ] L] L] L . . L] . L] * * e & o & o o * .

A, PROCESS AND RESULTS OF SCOPING . . . . . . . . . ..
FEDERAL AND STATE NOXI QUS WEED CONTRCL LAWS . . . . .
STATUS OF BIOLOG CAL CONTROL RESEARCH . . . . . . . .
PRQJECT ADM NI STRATI ON AND M TI GATI ON MEASURES. :
BERBICIDE DESCRIPTIONS. .. . . . . . . . .
suscepTIBILITY OF PRI MARY TARCGET PLANTS TO CONTROL  BY
2,4-D, pIcamMBA, PicLorAM, AND GLYPHOSATE HERBI Cl DES .
TECHNOLOGY TRANSFER OONTACT LIST. . . . . . . . . . .

. HUMAN REALTH RI SK ANALYSIS. . . . . . . . . . . . ..

mo TIMOoe w



M-23
APPENDIX M 5

Draft

Supplement to the
Northwest Area Noxious

Weed Control Program

Final Environmental
Impact Statement

Prepared by
U.S. Department of the Interior

Bureau of Land Management
October 1986

Tl )it

State Director, Oregon State Office




e e e

[(e NN NS ] N Q) ~ ~b et —

23
35

61
67

69
71
79
ar

inside front cover

V=24
Table of Contents

Preface

Chapter 3 Supplement
Environmental Consequences of Chemical Treatment
Impacts on Air Quality
Impacts on Soils.
Impacts on Water Resources
Impacts on Surface Water
Impacts on Ground Water
Impacts on Vegetation
Impacts on Animals
Impacts on Livestock and Wild Horses
Impacts on Wildlife and Fish
Impacts on Human Health

Appendix K-Chemical Hazard Assessment

Appendix N-Worst-Case Analysis Impacts on Human Health
from Using 2,4-D, Picloram, Glyphosate, and Dicamba

Text Revisions

Agencies, Organizations, and Persons to Whom Copies
of EIS Are Sent

List of Preparers
Glossary
References Cited
Abbreviations

Map Noxious Weed Control Program General Location Map



- u.S. ARMY

Strategic Defense Conmand

DRAFT

ENVIRONMENTAL IMPACT STATEMENT
OF THE PROPOSED
GROUND BASED FREE ELECTRON LASER
-TECHNOLOGY INTEGRATION EXPERIMENT

WHITE SANDS MISSILE RANGE
NEW MEXICO

September 1986

Prepared by:

U.S. ARMY CORPS OF ENGINEERS
HUNTSVILLE DIVISION
HUNTSVILLE, ALABAMA

and

FT. WORTH DISTRICT
FT. WORTH, TEXAS



Y ' ARV

Table of Contents

PURPOSE AND NEED . . . . . . . . . . . . - . . - . . - . .

A.
B.
c.

Introduction cescece st es e e ae e o
Background e o e st o o e e e e
Purpose and Need .cveceevesonesccns
1. Need . ... ... .. .. ... ...
2.  Purpose e o o o o s o s 8 e e 4 2 e e
a. Goal-1"- Develop An Understanding of
Atmospheric and Laser PhysSICS «ceceecn
b. Goal"2 - Develop and Refine Technology for
Adaptive Optics cessesecscscss
c. Goal 3 - Develop and Refine Technology
for Power Laser Systems seceecsses
Project Description ceesessasscsascas

1. Project Location ‘. L] L] * . L d L] * L ] L] L] L] - - - L]
2. Project Schedule . . - - - - . . . . . . . . ..

a. LowPower _ _ _ _ _ . . .. ... .. ...
b. High POWer =« « ¢ o o o ¢ ¢ o o o o« o s s
3. Laser DesCription & « ¢ o ¢ ¢ o o o o o o o ¢ o
a. Electron INJEector « « « « o ¢ o o o o o o o
D. Linear Acceleraf@tu: + o o o o o o o o oo
(1) Radio Frequency Linear Accelerator..
(2) Induction Linear Accelerator . . . « »
¢c. Wiggler . . . . . . . . o o . .o oo ...
d. The Electron Beam DUMp ¢ o o o & o o o o «
e. Diffraction Tunnel + . ¢ ¢« ¢ o ¢ ¢ o o« o &
f. Adaptive Optics - - - - - - - . . - . . ..
g. Beam Director . .

4.  Test Scheduling ..
5. Diagnostic Target; . .

a.
b.
c.

=N * * BN X o]
" e e 8

a.

b.
C.
rd.

e.
f.

TeSt SRYRMRR o o + &

Power RequirePorots. . .
Personnel Requirements
Water Requirements . . .
0. Ancillary Facilities . .

Ground Targets . .
Airborne Targets .
Space Targets . . .

L] . . L[] - * L] L L] L] L]
.
s & e @ . e e » - .

e ®» e & ¢ @ ® * o e &

Sewage ‘Treatment , . .
(1) Lndustrial Wastewater
(2) Domestic Wastewater .
Solid WRSERS & & 4 o o o « o
Water Teeatmert . . & ¢« « o &
Power Generation/Storage . . _ . . _ . . .
Power Transmission Lines « « « &« o o o o =
Road and Railroad Requirements . . « « . .
Communication Cable C e e

(-D . - * . L L] - L] ] * . L
3 3 . . a e & » e o . e o . .

] L] . . L) . L) L] . -

g,
Potential Program Conflicts . . - . . . . . . . . . .
Controversial or Unresolved ISSUES . « ¢ o« ¢ ¢ & o« =

LI I |
G Ol

o B o B o B o I o I [
]
= — on 01

HPHHHHL.—-HHHHH

T
COO0VCOWWOWULMUIUTL BB HEWWW

— e — — el e — — g beed o —
[ |'|4| R ']

1 1 1 I_
LMNNNP R R R

I
WWWWwNMNMNN NN
OOOOoOOoOUITUTOTOT O



II‘

Ve Tl f

Table of Contents

(cont'd)

COMPARISON OF ALTERNATIVES . . . . .

A.
1

c.

A.

- mmhwt\i»-n
. [} .

Background cecsnes o o s

Treaty Constraints . . .

(92}
=
)

Water Resources. . . « .
Socioeconomic Resources
Existing Programs . . .

.

L d

ZRHWNE =

Climate « « ¢ o o o o = o « o

Precipitation . .
Cloud Cover . . .
Visibility . . . .
Dust . . . .. .
Relative Humldlty
eology e e e o 0 s v s

WSMR Constraints .. . « . .
Alternative Sites Still Con51dered .
Physical RESOUICES & wceo o o ¢ o s o o o eocsces
Biological and Historical Resources ......

. . L] . . L] .

Viable

General .« &« ¢ o ¢« ¢ ¢ o & . .
Wind . - - - - . . L L L o o e e e ..

b. Regional Gealogy/

2: Geology of the GBFEL-TIE

Candidate Sites...

a. Stallion Site « « + .

b. North of NASA Site
c. Orogrande Site .
3. Seismic Consideration; .
a. General « ¢ ¢« ¢ o &
b. Stallion Site . . .
c. North of NASA Site
d. Orogrande Site . .

SOIlIS & ¢ ¢ ¢ 6 o o ¢ ¢ ¢ & o &

Air Quality « « v o o o o o &

1 . Gerle-rQ I * s » [] L] s @ .

‘D « 8 o * o .« o - . -

Physiography and Reglonal Geoloéy
8. Physiography « « ¢ « ¢ ¢ o o o & o &

. * . . . - > * »>

Action _ . _ . . . . . . L L. e e ..

. s e e o o .

e * % 2 4 e s 8 e & o

2:  Prevention of Significant Deterioration

NOESE . . . . o o oL L oo ool i i e e e e e e
Biological Resources .« . v « « ¢« ¢ ¢ o« o o o « o o o
1. Vegetation . . . . . . . .. s e s e e e s ae e

a. Stallion Site . . .
b. North of NASA Site

ooooooo

oooooooooo

C. Orogrande Site , . . . . .
2. Reptiles and Amphibians .
3. Fishes . . . . . . . . . . . . o ...
4. 8irds o v e s e . s e s
5. Mamale’ L . L . . s e e e e e e e e e e e e
6. Threatened and Endangered Species



[\ g O

Table of Contents

(cont'd)
Page
7. Unique and Environmentally Sensitive Resources . 111-45

111-52
111-52

G. Historical RESOUICES « « o o o s « o o o s o o s =
1. Regional Culture HiStory « « « « ¢ ¢« o o« o o &

2. Site Specific Archeological/Cultural Resources . 111-53
a. Stallion SIte « «o & &« ¢ ¢ o ¢ o o o o o o o 111-53

b. NOI’th Of NASA Site ¢« & & 5 e 8 ¢ & 8 & 0 III‘S4

C. Orogrande Site « ¢ ¢ ¢ o o o o ¢« o oo o ITI-55

H. SOCIOECONOMIC RESOUICES « o o o o o o o o o « s o o 111-55
1. Study Area Definition e e s o s e an 111-55
2. Population History and Projections .. .......... 111-56
3. Age Distribution . . . . . . . . . . . . .. .. 111-58
4, Sex Distribution « « ¢« ¢ ¢ o ¢ ¢ o ¢ o o o o o 111-58
5. Available Housing Units « « « ¢ « ¢« ¢ o & « o 111-58
6. Cabot FOrCE o o o o o o o o s s s o o o s ¢ o o 111-61
7. EmpIOYmENT & o o o o o o o o o o o o o s s o o = 111-61
8. Income . . . . . o o @i i e e .. oL 111-61
9. Transportation SyStems . « « « « o o o o o o o o 111-61
a., HIghway o ¢ ¢ o o ¢ ¢ ¢ o ¢ o o o o ¢ o o @ 111-61

b. Rail Transportation . « « o« « o o ¢ o o o » 111-64

€. Bus Transportation SerV|ce e % s s een s 111-64

d. Air Passenger and Freight Service . .... 111-64

10. Public Services and Social Institutions . . . . 111-65
8., Religion o o o o o ¢ o o ¢ o o o o o o o o 111-65

D. EduCAtion ¢« « o « o o o o « o ¢ o ¢ o o o o 111-65

C. Health Care « « o ¢ o o ¢ o ¢ ¢ o o s o o 111-65.

d. Police and Fire Protection . . . . . . .. 111-65

e. Recreation v & o o o o s o o « o o o o o o 111-66
I. Water Supply and Quality =« « ¢ ¢ ¢ ¢ o o o o o o o o 111-66
1. New Mexico Water Law « « o o o o o o ¢ o o o o o 111-66
a. Surface Water Legislation + « « ¢ &« « ¢ o & 111-66

b. Groundwater Legislation « « « « « ¢ ¢ « + & 111-67

C. Recent Water Legislation « ¢« « « o o ¢ ¢ o 111-67

2., Water RESOUICES « o s o o o o « o o s s o s s o 111-67

a.. General . . . . . . . . o o . . . . .. ... I11-67

b Stallion Site « ¢ ote o o o o o o o o o o o I11-68

C. North of NASA Site .« ¢ ¢ ¢ ¢ ¢ ¢ e. 0 o o I11-69

d. Orogrande Site + « & v ¢ ¢ o o ¢ o o o s o I1-70

Je ANl ACCESS "o esee o s s o s ¢ o s s o s s o o o o n-71
ENVIRONMENTAL CONSEQUENCES ¢ o o o o o o o o o o o o ¢ o & V-1
A. ClImate . o v & . . . ¢ o o o o o s s o o s s o s o o V-1
B, GeOl0gY . . . . . . . e e e e e s e s e s e e s e e s V-1
C. Soil . e . e e e e e e e e s e e e e e V-1
D. Air Qua11ty..... e s s s e e s s e s e e e e V-5
1. General ceee P . Iv-5
2. Dust Emissions due to Construction ....... Iv-5
3. Emissions due to Operation of Heavy Equipment . IV-6
4. Emissions due to Electric Power Plant Operation. V-6

S Vo TN =Y - Y . V-8
F. Biological Resources Ceeetiiereeenans V-9



Lema g

Table of Contents
(cont'd)

1. Vegetation « « ¢ ¢« ¢ v ¢ o v o v e v e e e e e
2. Reptiles and Amphibians .« + ¢ « & ¢« o ¢ o « «
3. Fish . . . . . . . . ...
4, Birds .
5. Mammals Lol . A .
6. Threatened and Endangey eﬂgQ”QQLPQ;a e 4 s e u o
7. Other Unique and/or Environmentally Sensitive .
Resources “ivww ¢ seesseseeec eseeens
G. Cultural-" RESOUTCES svvvvosoossnssans
H. SOCI0ECONOMIC RESOUNCES « « o o o o o o o o o o o o &
1. Projected Impacts of Increased Population
a. Stallion Site o + sesssececcens
b. North of NASA Site vivveronnesn
C. Orogrande Site "« v o o o s o s s o s o o »
2. HOUSENG o ¢ o o o o o o o o o o s o o o o « o »
3. Labor Force and Employment « « « o « o ¢ o o « &
4, Income LevelS o ¢ v ¢ ¢ o o o o o o o & o 0 o s
5. Transportation System and Services . . . . . . .
5. Public Services and Institutions « . « « « o & &
a. REIIQEON ¢ o ¢ ¢ ¢ o o o o o o s oo o o o
D. Education . « o v o o ¢ o ¢ o o s 576 o o
a. Stallion Site * eeie s e s s e e s s
b. North of NASA Site. « « « ¢ « « +v « &
€. Orogrande Site . ¢ ¢ o o o o s o « o &
C. Health Facilities « « « ¢« o o o o s o « o &
d. Fire and Police Protection . . « « « « « &
. Water SUPPlY & ¢ ¢ 4 4 o v o 4 6t o e e e e e e e
1.  General e b eeee e eeeaaaaaaaa.
2: Stallion Site ...
a, Surface Water « « ¢« o« o ¢ o o o ¢ s o o o
b. Ground Water .« . & « ¢« v o o o o o o o o
3. North Of NASA SITE 4 ¢ ¢ o o ¢ o o o o o o o o o
@. Surface Water « o« « o« o o o o o o o o o o
b. Ground Water . . . « ¢ v ¢ 0 b 0 b 0
4. Orogrande SITE o v o o o o o o o o o o o o o o o
a. Surface Water . « « « o o v ¢ ¢ o o & « o &
b. Ground Water . . « ¢ ¢ ¢ ¢ ¢ ¢ o o o o o
Jo Solid Waste « v v ¢ ¢ v v v 4 e 4 b b b e e e e e e
K.  Other Wastes and Sludges cetesessenns
L. Safety and Radiation Hazards™ .ieeecececes
1. General e e e e s s s s sees s e e e e e e
2. Internal Safety Procedures... . . . « « « . .
3. Automatic Laser Safety Procedures . . . . . . .
4. External Safety Procedures . « « .« « « ¢« « « o &
MITIGATION MEASURES cee sesssssesensans .
A. General . . . . . . . . o L L L L oo e e e e e
B. Soilsand Geology « « « « ¢ ¢« ¢ ¢ v ¢« o v o 0 00
C. Air Quality . . . . . ¢« . « .. e e e e e e . e e
D. WaterQua?/tyandSuppIy



VI.

VII.

VIII.

G.
H.
l.

Table of Contents
(cont'd)

SOlId Waste o o« + o« o s o o o o o o s o o o o o o o o
Biological RESOUICES. « « o o o o ¢ s o o o o o o o o
1. Vegetative COMMUNITIES « o « o « o o o s o s o o«
2. Wildhife . . . e e e e e e e e
Cultural ReSOUTrCES « 4 « o o o o o s o o s o o o o o
SOCIOBCONOMEC « « o o o« o o o s o o s o o o s o o o o
Health and Safety « « « o o o o ¢ o o o ¢ o o o o o o

PUBLIC INVOLVEMENT ¢ o o . ° L] e a L] e o . o . . o . e

A.

LIST

Scoping Meeting . . . . . . . . . . . . . . . . . ..

1. Agency Meeting, Albuguerque, NM - 14 July 1986 .

;uglic Scoping Meeting, Socorro, NM = 15 July

9 6 * . L[] * . - L ] . L] [ ] l. . - * [ ] . L ] L] L[] L] L] .

. Public Scoping Meeting, Alamogorde, NM - 16 July
1986 L) L] L] * L] L [ ] L] * e o Ll L L . L] L] * L] L] * L]

1986 . & ¢ v ¢t e e e e e e e s e e e e e e e

Public Scoping Meeting, El Paso, TX - 21 July

1986 . . . .ol
gency Coordlnatlon and Agreemenre, c e s e e s e e
1. New Mexico State Historic Preservation

2
3
4. Public Scoping Meeting, Las Cruces, NM - 17 July
5
A

Office (SHPO) s e e s e e e e e e e .
2_ FiSh and wi]d]ife Service L I ) . o 08 60 8 08
OF PREPARERS cesssesscessneseases

REFERENCES . . L] L[] L . L . * . * L) * L] L L] L) * - L] L] L L] L

ACRONYMS
GLOSSARY
APPENDIX A - Correspondence
APPENDIX B - Archeological Survey and Report
APPENDIX C = PTMAX Air Emission Model
APPENDIX D = Socioeconomic Analysis Gravity Model
APPENDIX E - Eye Safety Calculations
APPENDIX F = Public Involvement
G -

APPENDIX

Memorandum of Agreement Between WSMR and New
Mexico SHPO

Vi-1
VI-2
VI-2

VI-2
VI-3

VI-3
VI-3

VIl-1
VII-1



as— g

APPENDIX M.7

Chemical Stockpile Disposal Program
Draft Programmatic Environmental Impact Statement

July 1, 19886

Program Manager for Chemical Demilitarization
Aberdeen Proving Ground, Md. 21010-5401



COVER SHEET
EXECUTIVE SUMMARY
LIST OF TABLES
LIST OF FIGURES
ACRONYMS

DOCUMENTS INCORPORATED BY REFERENCE

1. PURPOSE, NEED, STATUS, AND PROGRAMMATIC OVERVIEW

11

12

13

14

15

=)<

CONTENTS

INTRODUCTION .« vee ettt a e
1.1.1 Description of the Stockpile - .......... ..o
1.1.2 Description of the Proposed Action ... cvvvveniiieiiiin i
1.1.3 Background and Status of the Proposed Action -+ oo ov e
1.1.4 Results of the Scoping ProCeSS ... .vvvvvvirieiiiiaa s
PURPOSE AND NEED FOR CHEMICAL STOCKPILE DISPOSAL - -

1.2.1 Nationa PO|ICy .............................................

1.2.2 Disposa Alternatives Considered .« -+ vvvveevnoenieiai

1.2.3 Disposal Alternatives Eliminated from

Further Consideration ««oevevvvevieieenneeeeennn. e
GENERIC IMPACT ANALYSIS .. it B

131 APProach ..o

1.3.2 Impact Seenarios . .. ...

133 Air Quality ..o

1.34 Surface Water and Groundwater Quality - ---- ... -

1.35 Aquatic Biota . ........oiiiiii e

1.3.6 Terestrial Resources and Biota - o cvvv i e e

137 Human Hedth ....... ... ... it

1.3.8 Cultural/Socioeconomic Resources and Environment
UNAVOIDABLE ADVERSE IMPACTS ...
141 Hazard/Risk of Accident ........

1.4.2 Socioeconomic Values . .
1.4.3 Land Use and Terrestrlal Biota ..
PERMITS, APPROVALS, FINDINGS, AND CONSULTATIONS
REQUIRED . . . . .. o
151 Permits and Approvals Required for Construction
1.5.2 Permits and Approvals Required for Operation

okl

-l
I-1
1-4
1-8
[-9
1-12
1-12
1-12

1-12
1-12
. 1-12
1-13
1-22
1-22
[-22
1-23
1-23
[-24
1-24
1-24
1-25
[-25

[-25
[-25
1-26



M=33

1.5.3 Permits and Approvals Required for Transportation
1.5.4 Other Required Approvals, Statements of Findings,
and Coordination with Federal and State Agencies .

2. ALTERNATIVES

2.1 INTRODUCTION e e e
2.2 ALTERNATIVES CONSIDERED . . . ... ... ... i,
2.2.1 Incineration of Inventory at Each Storage
Depot--On-Site Disposal .. ... ... .
2.2.2 Transporation and Incineration of Inventory at
Regional Locations-Regiona Disposal Centers .. ... . ... ..............
2.2.3 Transporation and Incineration of Inventory at
National Location-National Disposal Center ... ... ... ... ... ... ...
2.2.4 Continue to Store Stockpile and Take No Further
Action-Continued Storage . .......... ... .. ..
2.2.5 Sdection of the Preferred Alternative ... .. .. . .
2.3 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION ......
2.3.1 Strategy Alternatives ... . ... .. e
2.3.2 Technology Alternatives ... ... . . ... .. ... . .. .. . . . . . . .
2.3.3 Transporation SUbOPLioNS .. ... . ... . ... ... .. . . .
24 IMPACTS OF ALTERNATIVES .. . . i
2.4.1 Impacts of the On-Site Disposal Alternative ... ... .. .. . . . . .. . . . . . ... ...
2.4.2 Impacts of the Regional Disposal Centers -
ARErNatiVE .
2.4.3 Impacts of the_National Disposal Center
ARErNatiVE . e
2.4.4 Impacts of the Continued Storage Alternative ... .. ... ... .. ... .. ... ... ..
2.5 COMPARISON OF PREFERRED AND OTHER ALTERNATIVES ...........
2.5.1 Significant Generic Impacts .......... ... ... ... ... .. . .. .
2.5.2 Significant Site-specific Impacts .. ... ... . . . . ...

3. DESCRIPTION OF EXISTING AND GENERIC ENVIRONMENTS . . . .. SR

31 INTRODUCTION ..
3.2 EXISTING GENERIC ENVIRONMENTS ... ... .. ... ... ... .. . . . . ... . . . ... ...

323 Aquatic Biota
3.2.4 Terestrial Biota . ......... .. e
325 Human Health ... .
3.2.6 Cultural and Socioeconomic Resources . .................................
3.3 ON-SITE DISPOSAL ALTERNATIVE . ... ... .. ... .. .. .. . .. ... ...... .
331 Existing Environments
3.32Generic ENVironments .. ... ...
3.4 REGIONAL DISPOSAL CENTERS ALTERNATIVES . ............ ... ... .. ..
341 Existing Environments ...
342 Generic Environments .. ... ...
35 NATIONAL DISPOSAL CENTER ALTERNATIVE ... ... ... .. .. ... . .. .
3.5.1Existing Environments ... ... o
352 Generic Environents ... ..

1-27

1-27

2-1



M 34

3.6 CONTINUED STORAGE ALTERNATIVE ... .,
3.6.1 Exigting Environments . ...
3.6.2 Generic Environments .. .......... .. ...... e

4. ANALYSIS OF HEALTH AND ENVIRONMENTAL CONSEQUENCES AND
MITIGATING MEASURES OF ALTERNATIVES CONSIDERED ................

4.1 INTRODUCTION .ottt et
4.2 GENERIC APPROACH TO ASSESSING HEALTH AND
ENVIRONMENTAL IMPACTS .. e
..... Alr QUality ... ... e e
..... Groundwater and Surface. Water ...
..... AQUALIC BIOta ... oot
..... Terrestrid RESOUICES ...ttt e e e
..... Human Health ... . ...
4.2.6 CulbirAl. and SQCI0ECONOMNAC ...ttt e e e e
4.3 ON-SITE DISPOSAL ALTERNATIVEIMPACTS ...............cccoivinnnns
4.3.1 Normal Operations . .................ouunei it
..... A GBS et
4.4 REGIONAL DISPOSAL CENTERS ALTERNATIVE IMPACTS ..............
44.1 Norma Operdtions ............ e e
442 ACCIHENS oottt ittt e
4.5 NATIONAL DISPOSAL CENTER ALTERNATIVE IMPACTS ...............
..... Normal Operations ..................i i,
452 ACOOBIIS .. .
4.6 CONTINUED-STORAGE ALTERNATIVE IMPACTS .......................
4.6.1 Normal OperationS .. .......c.iirn ittt e i
4.6.2 ACCIHENS ..ttt
4.7 MONITORING PROGRAM ... e e
470 INtrodUCHION ..o
4.7.2 Compliance MONItONNG ... ..o oo e e
..... Health and Environmental Effects Monitoring ................c..coooia. ..
4.7.4 Process MONITOMNG .. ovouieii ettt aeas
4.8 MITIGATION MEASURES ... i
..... Emergency Planing ...... ...
..... Intergovermental Conultation and COOAINAO0 ... ovvveeeenesenn

5. LIST OF PREPARERS AND PROFESSIONAL QUALIFICATIONS......... .. .

51 PROJECT MANAGER ... . . . i it e o
5.2 METEOROLOGY AND AIR QUALITY .. .o.ooor i o .
5.3 SURFACE AND GROUNDWATER QUALITY ... ..coovv coiinn o0 o
54 AQUATIC ECOLOGY ...ttt i it i e o .
55 TERRESTRIAL ECOLOGY . ... ... . ... ... iiiit i
56 HUMAN HEALTH ... . .. i i i
5.7 CULTURAL AND SOCIOECONOMICS ..... ....... ....oooe.
58 SEISMICIN . . . .
5.9 HAZARDS IDENTIFICATION ...........................................
5.10 PUBLIC CONCERNS ... ... ..
6. DISTRIBUTION LIST

5-10

6-1



=52

7.DEFINITION OF TERMS . ... 777777 e 71
8. INDEX 81
LIST OF APPENDICES
APPENDIX A. CHARACTERIZATION OF CHEMICAL STOCKPILE A - |
APPENDIX B. TOXICITY OF CHEMICAL AGENTS AND LAUNCHING

TUBE DECOMPOSITION PRODUCTS . . ..o vovoe oo . B
APPENDIX C. INCINERATION PLANT DESIGN AND EFFLUENTS . : (o
APPENDIX D BACKGROUND OF THE CHEMICAL STOCKPILE

DISPOSALPROGRAM ...\ttt D-l

APPENDIX E. LEAKING MUNITIONS AND THE DRILL AND TRANSFER SYSTEM E-I

APPENDIX F. US. FISH AND WILDLIFE CORRESPONDENCE ............... F-1

APPENDIX G. SELECTION OF TRANSPORT MODE FOR REGIONAL/NATIONAL
DISPOSAL CENTER ALTERNATIVES .............. ... ..... G-I

APPENDIX H. SEISMIC RISK . ... ... H-I

APPENDIX I. COORDINATION WITH THE PRESIDENT'S COUNCIL
ON ENVIRONMENTAL QUALITY .. ... .. .. . . I-1

APPENDIX J. IRISK ANALYSIS OF ACCIDENT SCENARIOS APPLICABLE TO
THE CHEMICAL STOCKPILE DISPOSAL PROGRAM (CSDP) ... .. J-l

APPENDIX K. ATMOSPHERIC DISPERSION ..., ,................ ... . K

APPENDIX L. QUESTIONS REGARDING ON-SITE AND OFF-SITE EMERGENCY
IPLANNING FOR CHEMICAL WEAPONS DISPOSAL ............. L-I



M=50

APPENDI X M 8

QM .

EPA Public Health and Draft
Environmental Exposure
Assessment

Unison PCB Separation Faclility
Henderson County, Kentucky




=3

TABLE OF CONTENTS

EXECUTI VE SUMMARY . . ..ottt et
LIST OF FIGURES. .. . e
LIST OF TABLES. . ... o e

1.0 INTRODUCTION. . .o e

2.3 REGULATION UNDER THE TOXI C

SUBSTANCES CONTROL ACT . ... . e
2.4 REGULATI ON UNDER THE RESOURCE CONSERVATI ON RECOVERY ACT ...
2.5 CHEMISTRY OF POLYCHLORI NATED

BI PHENYLS (PCB'S) ... ... e

3.0 DESCRIPTION OF PROPGSED PROJECT.............coooiiieiiiiiinn...,
3.1 OVERALL PROCESS. ... .. ... ..., cenr

3.3 TRANSFORMER, REG ONAL WAREHOUSE
AND | NCINERATOR LOCATIONS, .. ... ... ...

3.
3.5 MATERI ALS HANDLI NG. . . .. .. s
3.6 SITE LAYOUT .. ..
3.7
4.0 ALTERNATIVES. . ... .
4,1 ALTERNATIVES CONSIDERED BY UNISON. . .. ............ .. .. .. ...
1.1 Site Selection. . ... ... ... .
1.2 Alternative ProCesSeS..............uuuiuiiuiini..
1.3 Alternative Pollution Control
SYSL I . .
1.4 Methods of PCB Disposal ............................
CTIONS AVAI LABLE TO EPA. . ... . i,

2.1 Approval L
.2.2 Apprwal with Conditions...........................
.2.3

. 2.

4
4
4
4.2 A

Non- Approval .......... ..
4 Effects of Non-Approval (the "No Action”
Alternative) .. ... ... . ..
4.2.5 Options Available to
Transformer OMErS............ .00,

4
4
4
4
4

1 '] 1
N —— —

"] '] T
OO O1 0101 WW

' 1
O ©o



IS l® §

TABLE OF CONTENTS(continued)

5.0 PUBLI C HEALTH AND ENVI RONVENTAL EXPOSURE ASSESSMENT: ...........
5.1 ORDINARY OPERATI ONS. ..ttt e e
5.1, 1ALT EIM SSi ONSeescecesasssscscvscsscccscscscsossnsns
5.1.2 Surface Water Releases...........oiiiiiiiinn..
5.1.3 Goundwater Releases......... ...
S.2ACCIDENT EXPOSURES. . ... o i
5.2.1 On-Site Accidents... . ..... ... .. . . ... . ..
5.2.1.1 Potential for Releases Due .to
Process Equipment Malfunctiof.eceecscocsscss
5.2.1.2 Potential forRel eases due to Pollution
Control Equiprment Failure.................
5.2.1.3 Potential for Fire or Explosion
Related Releases.............. .. ..........
5.2.1.4 Potential for Earthquake

Releases ... ......... . . . . . . .. . . . . .
5.2.1.5 Potential for Releases

Due to Flooding. . . . . . .. % ... % . ... % ...,
5.2.1.6 Potential for Tornado

Rel ated Releases. .. .. R A

5.2.1.7 Potential for Releases Due to
Airplage Inpact . ... ............... ... ... .
5.2.2 Potential for Transportation Related
Rel eases .. ... .
5.2.2.1 National Analysis -
Annual M| eage bytypeoflLoad............

5.2.2 .2 Estimated-Tanker Release Rates............
5.2.2.3 "Sensitive Receptors.......................
5.2.2.4 \Wrst Case Residential Area Accidents.....
5.2.2.5 Chance of Fire in Connection

Wth an Accident ........... ... .. ..........
5.2.2.6 Wrst Case Water Impacts Accident .........
5.2.2.7 National Analysis - Trucks Carrying

Druns of TF=lorTF-X.....................
5.2.2.8 Local Accident Analysis -
Henderson County..........................
5.2.2.9 Local Accident Anal ysis =
Evansville ... ... ... ... ... ... ... ........
5.2.2.10 Conparison Wth O her Hazardous -
Shipments . ... ...
5.3 RISK EVALUATION - OFFICE OF PESTIC DES
AND TOXI C SUBSTANCES #4 ***| . . i
5.3.1 Conparative Risks Associated with Air Em ssions
fromordinary separations ..........................
5.3.2 Comparative Anal ysis of Ri sks Posed by Exposures
Resulting from Accidents ON-Sit€easessssscsasecsscs

5-9
s-12
5-27
5-38
5-42
5-51
5-51
5-52
5«55
5-59

S-63
5-64

5-76

5-79

S-83

S-85

5- 86

s- 90

5-91



6.0
7.0

8.0

9.0
10.0
11.0

M=39

TABLE OF CONTENTS ( concl uded)

5.3.2.1 Earthquake ..............coiiiiiii
5.3.2.2 FlOOdi NG -« oo oo
5.3.2.3 Tornado. ... ...
5.3.2.4 airplane crash involving the facility.....
5.3.2.5 Pollution Control Equipnent Failure.......
5.3.2.6 Fire of Explosion Related Releases........
5.3.3 Transportation Related Incidents...................
5.3.3.1 Residential Spill .........................
5.3.3.2 Spills into Water Supply..................
5.3.4 Benefits of the UNNSON Facility....................
5.3.5 General Conclusion about the Potential Risks
Associ at ed withthe Proposed UN SON Facility at
Henderson, Kentucky..... ... ... ... ... .. .. .. .......
SOCI OECONOM C EFFECTS OF THE FACILITY ... ...
ML GATE ON. L
7.1 ADDI TIONAL M Tl GATI VE MEASURES CONSI DERED BY EPA..........
7.1.1 Water Supply Contamination.........................
7.1.2 Traffic Accidents........ ... ...,

7.1.3 Ultirrate FateOfTF-l.‘...ll'.................."..

PUBLI C INVOLVEMENT . . ..o
8-1 AC-I-IO\IS BY UNISO\I-....OQOOC..IO..Q‘O.'!....‘.I..Q.O.....".
8.2 ACTIONS BY THE HENDERSON COUNTY BQOARD OF

ZONING ADJUSTMENT . .o
8.3 ACTIONS BY THE KENTUCKY ENVIRONMENTAL
PROTECTI ON CABINET. . . . S

8.4 ACTI ONS BY THE UNITED STATEé I.E.NV.I.R.ONMENTAL
PROTECTI ON AGENCY. . . . . . i

PROPOSED EPA ACTI ON. . ..o e e e
LIST OF PREPARERS. .. ... . . e

REFERENCES . . . . .

10-1



=4

APPENDIX M.9

EPA/540/G-85/003
June 1985

Guidance on Feasibility Studies
Under CERCLA

Prepared for:

Hazardous Waste Engineering Research Laboratory
Office of Research and Development
U.S. Environmental Protection Agency
Cincinnati, Ohio 45268

and

Office of Emergency and Remedial Response
and
Office of Waste Programs Enforcement
Office of Solid Waste and Emergency Response
U.S. Environmental Protection Agency
Washington, D.C. 20460



M 41

CONTENTS
Page
FOREWORD. . . ........ i
PBSTRACT. . o o v o i Ce iy
FIGURES . . . . o o o o i e e X
TABLES. . . . . . e e e Xi
ACKNOMEDGEMENTS. & v v v v v v v v e v v e o o o s o o o o e e e i i
1. EXECUTIVE SUMMARY . . . . . . . . . . . . . o v v v vt -1
1.1 THE NATI ONAL CONTI NGENCY PLAN FRAMEWORK FOR THE REMEDI AL
RESPONSE PROCESS . . . . . - l-3
1.2 AN OVERVIEWOF THE FEASIBILITY STUDY PROCESS . . . . . . . . 1-6
1.3 REMEDI AL ALTERNATI VES MUST ADDRESS THE REQUI REMENTS OF OTHER
ENVIRONMENTAL LAWS. . . . . . . ¢ ¢ ¢ v v 0 o v v v v v o 1-8
1.4 THE PROCESS APPLIES TO ENFORCEMENT ACTIONS . & « « v « « + -9
1.5 SUPPLEMENTAL GUI DANCE DOCUMENTS UNDER DEVELOPMENT. . . . . . | -9
2. DEVELOP A RANGE OF REMEDI AL ALTERNATIVES. . . . . . . . . . . .. 2-1
2.1 OVERALLAPPROACH. . . . . . . . . . . . o o 2-2
2.2 | DENTIFY GENERAL RESPONSE ACTIONS. v v v v v v v v v v o o 2-4
2.2.1 ldentify Site Problems. . . . .. ... e e e e e e 2-4
2.2.2 ldentify General Response Actions . . . . . . « . .. 2-5
2.3 |DENTIFY AND SCREEN TECHNOLOGES . . . . . . . . . . . . . . 2-6
2.4 DEVELOP ALTERNATIVES BY COMBINING TECHNOLOGES . . . . . . . 2-16
2.4.1 Source Control Remedies . . . « & v v o v v v v v o+ & 2-18
2.4.2 Managenent of Mgration Remedies. . . . . . . . . .. 2-19
2.5 SCREEN ALTERNATIVES FOR PUBLIC HEALTH, ENVI RONVENTAL, AND
COST FACTORS v v v v v v v e e v e e e v e e e e e e e e 2-20
2.5.1 Envirommental and Public Health Screening . . . . . . 2- 20
2-20

2.5.2 Cost Screening Factors. . « « + v v v o « o o o o . .



M-42

" CONTENTS (continued)

Page
3. CONDUCT A DETAILED TECHNICAL EVALUATION « « « « « o o & & « « « 3-1
31PERFORMANCE. + & « ¢ « « o s o o« o o v v o o o o o L. .. 3-2
3.1.1 Effectiveness « . « « ¢« v v v v v i v e e e e e . 3-2
3.1.2 Useful Life « o v v v v v v v v v b v v o v v o e e 3-3
3.2 RELIABILITY. v v v v v v e e et e v v e e e o e e e e e e s 3-3
3.2.1 Qperation and Mi ntenance Requirements. . . . . . .. 33
3.2.2 Denonstrated Performance. . . . . . . . . . . . . .. 3 -
3.3 IMPLEMENTABILITY. v v v v o v e e o e v v e v e e s s e e - 34
3.3.1 Oonstructablllty .................. 3-4
3.3.2 TiMB. v v v e v v o e e s e o e e e e e e e e e e e 3-5
3.4 SAFETY . . . . . 3-5
35 SUMMARY OF TECHNI CAL  FEASIBILITY ANALYSIS. ..... vees  3-6
4. EVALUATE | NSTI TUTI ONAL REQUI REMENTS  ...ivvenen — !
4.1 OVERVI EW OF | NSTI TUTI ONAL REQUI REMENTS ....... e v A4l
4,2 CERCLA COWPLI ANCE WTH OTHER ENVI RONVENTAL STATUTES. . . . . 4-2
4.2.1 Sel ecti on of Remedy  cocvevveennns e v 44
4.3 EPA GROUND- WATER PROTECTI ON STRATEGY ........ e« . 4-6
4.4 COVPLI ANCE WTH THE NATI ONAL ENVI RONMVENTAL POLI CY
4.5 COORDINATION WTH OTHER AGENCIES . . « .+ « & + « & « «& : 4-9
4.5.1 Federal Emergency Managenment Agency . « . . . . 4-10
4.5.2 Health and Human Services . . . . . . . . . . 4-10
4.5.3. U S Arny Corps of Engineers. . . . « . « . . 4-11
4.5.4 U S. Geological Survey. . . . . . . « « « o+ . 4-11
4.5.5 Cccupational Safety and Health Adninistration 4-12
4.5.6 National Response Team . . « . « ¢« « « ¢ & & 4-12
4.5.7 Qher CGovernment Authorities. . . « . « & . . 4-13
4.6 COVWUNITY RELATIONS. v & + « ¢ o o o« & e e e e e e e 4-13
4.7 SUWARY OF I NSTI TUTI ONAL REQUIREMENTS.  teveseeeses 4-15
5. [EVALUATE PROTECTION OF PUBLI C HEALTH REQU REMENTS . . «. . . « . . 5-1

5.1 OVERVIEW  eeevinn e e e e e e e e e e e e e e e 5-|



=4 >

CONTENTS ( Cont i nued)

5.2 DEVELCP ABASELINE SI TE EVALUATION .
5.3 DEVELOP AN EXPOSURE ASSESSMENT .

5.4 COMPARE ALTERNATIVES TO APPL| CABLE OR RELEVANT
ENVI RONMENTALSTANDARDS. . . ... ... ... ......
5.4.1 Assunptions Underlying Applicable and Rel evant

Standards e it i i et e ettt

5.4.2 Resource Conservation and Recovery Act Hazardous

Wast e Regul ati ons (40 CFR 264). ........

5.4.3 National Interim Primary Drinking Water Standards

oo

(NIPDWs) and Maxi num Cont ami nant Level s (MCLs)....

5.4.4 National Anbient Air Quality Standards (NAAQS)
545.Federal Water Quality Criteria and State Water

Quality St andar ds ceeseaena cenans

5.4.6 PCBB. o « ¢ s e v v vt oo v o v nvonnnan

55 CONSI DER OTHER CRITERIA AND ADVISORIES . . . + . . . . .

551Criteria for Noncarcinogens . . . . . .« .« « « .« .

5.5.2 Oriteria for Carcinogens. .« « « « « o o o & + « &
5.5.3 Health Advisories (SNARLs). C

56 ADJUSTMENT OF STANDARDS AND CRITERIA ......
57 UNAVAI LABLE OR | NAPPROPRI ATE STANDARDS ........
5.8 SUWARY OF PUBLIC HEALTH EVALUATION. .........

EVALUATE- ENVI RONVENTAL | MPACTS.

6.1 OVERVIEW OF THE ENVI RONVENTAL ASSESSMENT  ieeeeen..
6.2 EVALUATE ALTERNATIVE RESPONSES . . . + & ¢« v v v ¢« v v « + &
6.2.1 Beneficial Effects of the Response . . . . . . . . ..
6.2.2 Adverse Effects of the Response. . . . . . . . . . ..
6.3 OTHER  ASSESSMENT PROGRAMS .....coccevceveens
6.4 SY OF ENVI RONVENTAL ANALYSI S s eeessesesaans
CONDUCT A DETAI LED COST ANALYSIS  tiieviiennrecnees
7.1 ESTIMMTION OF COSTS . . . . . . e e e e e e e e e e e e e
7.1.1 Capital Costs. . . & v v v v e e e e e e e e e e

1.2 Qperation and Miintenance Costs. . . . . . . . . . ..

7.
7.1.3 Sources of Cost Information. . . . . . . . . ..

. .

. .

Page

5-2

5-3

5-8

-17

(I)'IU'I

-18
-18
-18
-19

o1 01 o1 ol

5-19

5-20

1
w N

6-12
6-12

~
:

>
Ul A w



CONTENTS ( Cont i nued)

7.1.4 Updating COStS « « o ¢ v v o v v e v v v v v o 0 o s
7.1.5 Accuracy of Cost Estimates . ... . . . . . . .+ ..

7.2 PRESENT WORTH ANALYSIS. « ¢ ¢ ¢ & v o o o ¢ o o & .« e e e e
7.3 SENSITIVITY ANALYSIS. . . « ¢« ¢« ¢ ¢ v o o o & « v e e e e e e

7.4 SUWARY OF ALTERNATIVES ANALYSI S. . ... ... ... .. ..

SUMMARIZE ALTERNATIVES ... . . . . . .. e e e e e e e e e e
8.1 OVERVIEW  ....... c e e e e e e s e c o s e e 4 e s s
8.2 CERCLA COWVPLI ANCE W TH OTHER ENVI RONVENTAL LAWS. ......
8.2.1 O her Federal Envirommental St andards Qui dance, or
Advi sori es. .
8.2.2 State Environnental St andards, GUI dance or
AdVISOf'IeS e ® - o 53 66 @ ¢ 0 >0 609 008 8 200

8.3 ORGANIZE AND  PRESENT | NFORVATI ON  sevevesesscese

FEASI BI LI TY STUDY REPORT FORMAT . .

9.1 EXECUTIVESUMNVARY v ¢ ¢ ¢ ¢ o o o o o o o o s+ o« o = e e e

9.2 INTRCDUCTION « « « & & & & e v s e s ete o o o o = .
9.2.1 Site Background Informat|on o
922Nature and Extent of Problens Ce e
923 (hjectives of Renedial Action « « o« ¢ ¢ ¢ o o s « & &

9.3 SCREENING oF REMEDI AL ACTION TECHNOLOGES. . . . . . . . . .

9.4 REMEDIAL ACTION ALTERNATIVES « « ¢ « « ¢ ¢ o « & e s e e e e

9.5 ANALYSIS OF REMEDIAL ACTI ON ALTERNATIVES . & . . . . . . . .
9.5.1 Noncost Criteria AnaIyS|s C
9.5.2 Cost Anal ysi s

9.6 SUMMARY OF ALTERNATI VES.

9.7 RECOWENDED REMEDIAL ACTION. . . « « « v v v v v v v o

9.8 RESPONSI VENESS SUWARY .

9.9 REFERENCES .

9.10 APPENDI CES = ittt ittt eeasanaanses .

7-11
8 -1
8-1
8-1

8-3



s Ty

APPENDIX M.10

Uncontrolled A
Hazardous Yaste Site
Ranking Systam

A Users Manual
(HW-10)

Originally Published in
the July 16, 7982, Federal Register

United States
Environmental Protection

Agency
1984



e

TABLE OF CONTZNTS

LI ST OF ILLUSTRATIONS
LI ST OF TABLES

1.0

o
o

o
o

~N O

AREEAEE A~ LWwLww w

oo

WMN -

oo oo oo
R WN e

o

o OBwWwNO -

OO

o o WN -

o

| NTRODUCTI ON

USING THE HAZARD RANKING SYSTIM - GENERAL CONSIDERATICHS
GROUND WATER MIGRATION ROUTZ

Observed Release

Rout e Characteristics

Containment
waste Characteristics

‘Targets

SURFACE WATER RCUTZ

Obse rved Release )
Route Characteristics
Cont ai nnent

Vst e Characteristics

Targets
AIR ROUTE

Cbserved Rel ease
WASt e Characteristics
Target 8

CCMPUTING TEE MIGRATION HAZARD MODE SCORE, Sy
FIRE AND EXPLOSI ON

Contaimeat
waste Characteristics

Target 8
DI R&CT CONTACT

Otserved | nci dent
Accessibility
Contaimment

Waste Characteristics
Targets



v

1.0 | NTRODUCTI ON

The Comprehensive Environmental Rzsponse, Compansation and
Liability Act of 1980 (cErcLa) (PL 96-510) requires the President t°
identify the 400 facilities in the nation warranting the highest
priority for remedial action. In order to set the priorities,
CERCLA requires that criteria be established based on relative risk
or danger, taking into account the population at risk; the hazardous
potential of the substances at a facility; the potential for
contamination of drinking water supplies, for direct human contact,
and for destruction of sensitive ecosystems; and other appropriate

factors.

his document describes the Hazard Ranking System (HRS) to be
used in evaluating the relative potential of uncontrolled hazardous
substance facilities to cause human health or safety problems, or
ecological or environmental damage. De tailed icstructions for using
the HRS are given in the following sections. Uniform application of
the ranking system im each State will permt EPA to identify those
releases of hazardous substances that pose the greatest hazard to
humans or the environment. However, the HRS by itself cannot
establish priorities for the allocation of funds for remedial
action. The HRS is a means for applying uniform technical judgement
regarding the potential hazards presented by a facility relative to
other facilities. It does not address the feasibility,

desirability, or degree of cleanup required. Neither does it deal
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with the readiness or ahility ¢ & 3ta
action as nay be iadicated, 3; t-
I n CERCLA.
The HRS assigas three scores to a hazardous facility:
oSy reflects the potential for harm to humars Or t he
environment from migration of a hazardsus substance away

froa the facility by routes invelviag ground water, surface
water, or air. It is 3 coapositeof separate scorzsfior

each of the three routes.

e Sgp reflects the potential for harm from substances that
can explode or cause fires.

» Spe reflects the potential for harm fron diract contact
with hazardous substances at the facility (i.e., nc

migration need be involved).

The score for each hazard =medz (migration, fire and explosion
and diract contact) or route is obtained by considering & set of
factors that characterize the po:tzatial of the facility to cause
harm (Table 1). Each factor is assi gned a numerical value (on a
scale of 0 to 3, 5 or 8) according to prescribed guidelines. This
value is then multiplied-by a weighting factor yielding the factor
The factor scores arz then combined: scores within a factor

score.
category are added; then the total scores for each factor category

are multiplied together to develop a score for ground watar, surface

water, air, fire anad explosion, and direct contact.

In computing S’F._. or SD‘,, or an individual migration route
score, the product of its factor categcry scores is divided by the

maximum pcssible score, and the rssulting ratio iS multiplied by

100. The iast step putsallsc~vzzsn a scale of 0 o 103.



TABLE 1

COVPREHENSI VE LI ST TO RATI NG ¥:CTORS

FACTORS
HAZARD WODE FALCTOR CATEGORY
GROUND WATER ROUTE l SURPACE WATER ROUTE AIR RoUTE
Migration Route o Depth to Aquifer of Concern o Factlity Slope and
Chacacterisatics o MNat Precipictation Intervaniag Terrain
. e Permeability of e One~Year 24-tlour Badnfall
Unsstursted Zone o Distance to Nesrast Surface Water
s Physical State o Physical State
Contatnmant e Containment ¢ Contatnment
Vaste ¢ Yoxicity/Persistence Toxicity/Persietence e Raactivity/l ib
Charactaristics o MHezardous Waste Quaotity ¢ Masavdous Meste Quantity o Tonicier y/lacompatibility
o Hazardous Vaste Quantity
Targets e Ground Wster Use ¢ Surface Hater Use - tand Use
e Distancs to Nesxest Well/ o Distance to Sensitive v «.pulatfion Vithin 4-Mile Radtus
Populatios Sarved Saviroament o Distance to Sensitive
¢ Populetion Served/Distasce tavironment
to Vster Iantaks Dowustresm
Pire and Cantsinssnt o Concslnment
Enplosion ’
Waste o Direct Bvidence
Checacteristice o lIgnitabiliicy
o  Reactivicy
¢  Imcompstibility
® MNesavdous Waste Quantity
1 ¢ Distance to Mesvrest Populetion
argete o Dietance to Nearest Buildisg
a Distance to Mearsst Sansitive Baviroomeat
o Land Use
o Population Withis 2-Nile Radius
¢ MNumber of Butldings Within 2-Mile Radius
Direce Observed Jacideat o Observed Incident
Contact
. Accessibility @ Acceseidility of Hazardous Substamces
Containment ¢ Containment
Toxicity o Toxicity
Targets o Populstion Withis 1-Mile Radiwe
e Distance to Critical Rabitat
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Sax i ‘/“":- e 3.,
73 \ °
where: Sg'..' = ground wWAIZIT Ji.. o &8 -
Sgu™ surface vatnr vuucs scuvs

Sa = air route score
The effec. _f this means of cowsiaing .o - .3, . 733 is &
emphasi.e .-t pri-~ -: (highesc scorinz) rcuix .. Lz3legaliag route
scores whil.na. scrm2 addirional considerac.iouw CO tae secozdary
or tertiary so +£ they score. high. The fzzee=1/173 13 used
simply for the purpose of reducing Sy scores 1o a 160-poinz szala.
The ERS does not quantify the propability o Lzrso frem a

facility or the magnitude of the harm that cculd. -Ithough
the factors have been selected in order to zyprouizace be th tndse
elements of risk. Itisa procedure fcr ranking facilitiesiz zera:
of the potential threat they pose by describing:

a the manner im which the hazardous substarces ate cencained,

the route by which they wouid be ralazsed,
a the characteristics and amcunt ofthe haraful substzancss, and

the likely targets.

The multiplicative combination of factor catzgory scoras is az
approximation of the more rigorous appreach ?a whizh sne would
express the hazard posed by a facility as the product cZthe
probability of a harmful occurrence and the naznirude of ch2

potential damage.
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The ranking of facilities nationally for remedial action will

be vased primarily on SH'SFZ and SDC may be used to ideatify

facilities requiring emergency attention.
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APPENDIX G
SIGNIFICANT EFFECTS

A project will normally have a significant effect on the enviroament if it will:

(a) Conflict with adopted environmental plans and goals of the community where
it IS located;

(b) Have a substantial, demonstrable negative aesthetic effect;

(¢) Substantially affect arare 0or endangered species of animal or plant or the
habitat of the species;

(d) Interfere substantially with the movement of any resident or migratory fish
or wildlife species;

(e) Breach published national, state, or local standards relating to solid
waste or litter control;

(£) Substantially degrade water quality;

(8) Contaminate a public water supply;

(h) Substantially degrade or deplete ground water resources;

(1) Interfere substantially with ground water recharge;

(J) Disrupt or adversely affect a prehistoric or historic archaeological site
or a property of historic or cultural significance to a community or ethnic
or social group; or a paleontological site except as a part of a scientific
study;

(k) Induce substantial growth or concentration of population;

(1) Cause an increase In traffic which is substantial in relation to the exist-
ing traffic load and capacity of the street systenm;

(m) Displace a large mumber of psople;

(n) Encourage activities which result in the use of large amounts of fuel,
water, or energy; _

(o) Use fuel, wmater, Oor energy 1 n awasteful manner;

(p) Increase substantially the ambient noise levels for adjointng areas;

(@) Cause substantial flooding, erosion or siltation;

(r) Expose people or structures to major geologic hazards:

(s) Extend a sewer trunk line with capacity to serve new development;

(t) Substantially diminish habitat for fish, wildlife or plants;

(u) Disrupt or divide the physical arrangement Of an established community;

(v) Create a potential public health hazard or involve the use, production or
disposal of materials which pose a hazard to people or animal or plant
ggpul,atl ONS i N the area affected; - _ o _

(w) Conflict with established recreational, educational, religious or scien-
tific uses of the area;

(x) Violate any ambient al I quality standard, contribute substantially to an
existing or projected air quality violation, Or expose sensitive receptors
to substantial pollutant concentrations;

(y) Convert prime agricultural land to non-agricultural use or impair the
agricultural ﬁroductivity of prime agricultural land,

(z) Interfere with emergency response plans or emergency evacuation plans.
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APPERDIX |

ENVIRONMENTAL CHECKLIST FORM
(To Be Completed By Lead Agency)

|. Background
1. Nane of Proponent
2. Addressand pPhone Number of Proponent

3. Date of Checklist Subm tted

na

Agency Requiring checklist

5. Name of Proposal. i f applicable

||. Environmental Impacts

(rI]Epr an)ations of all "yes" and "maybe" answers are required on attached
sheet s.

Yes Mavbe No

1. Barth. Wil the proposal result in:

a. Unstable earth conditions or in changes in
geol ogi ¢ substructures?

b. Disruptions, displacenents, compaction oOr
overcovering of the soil?

C.  Change in topography or ground Surface
relief features?

d. The destruction, covering or nodification
of any unique geologic or physical features?

€. Any increase i n wind or water ero0sionof
soils, either on or off the site?

f. Changes in deposition or erosion of beach
sands, or changes in siltation, deposition or
er oSi on which may modify t he channel of a
river or streamor the bed of the ocean or
any bay, inlet or |ake?

g. Exposure of people or property to geologic
hazards such as earthquakes, ['andsl1des,
nudsl i des, ground failure, or simlar hazards?
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2. Air. Will the proposal result in:

a. Substantial air missions or deterioration
of ambient air quality?

b. The creation of objectionable odors?

c. Alteration of air movement, moisture, or
temperature, Or any change in climate,
either locally or regionally?

3. Water. Will the proposal result in:

a. Changes in currents, or the course of di-
rection of water movements, in either marine
or fresh waters?

b. Changes in absorption rates, drainage pat-
terns, or the rate and amount of surface
runoff?

C. Alterations to the course or low of flood
Waters?

d. Change in the amount of surface water in
any water body?

e. Discharge into surface waters, or in any
alteration of surface water quality, in-
cluding but not limited tO temperature,
dissolved oxygen or turbidity?

f. Alteration of the direction or rate of flow
of ground waters?

g. OChange in the quantity of ground waters,
either through direct additions or with-
drawals, or through interception of au
aquifer by cuts or excavations?

h. Substantial reduction in the amount of
water otherwise available for public
water supplies?

. Exposure Of people or property to water re-
lated hazards such as flooding or tidal waves?

4. Plant Life. Will the proposal result in:
a. Change in the diversity of species, or num-

ber of any species of plants (including trees,
shrubs, grass, crops, and aquatic plants)?

|&
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b. Reduction of the numbers of any unique, rare
or endangered species of plants?

C. Introduction of new species of plants into an
area, or in a barrier to the norml replenish-
ment of existing species?

d. Reduction in acreage of any agricultural crop?

5.Animal Life. WII the proposal result in:

9.

10.

a. Change in thediversity of species, or mm-
bers of any species of animls (birds, | and
animls including reptiles, fish and shell-
fish, benthic organism or insects)?

b. Reduction Of the mumbers of any unique,
rare or endangered speci es of ani mal s?

c. Introduction of new species of animls into
an area, or result in a barrier to the migra-
tion Or movement Of animals?

d. Deterioration to existing fish orwildlife
habi t at ?

Noise. W || the proposal result in:
a. Increases in existing noise |evels?
b. Exposure Of people to severe noise |evels?

Li ght-and Glare. W1 | the proposal produce new
light or glare?

Land Use. Will the proposal result inm a sub-
stantial alteration of the present or planned

| and use of an area?
Natural Resources. \W|| the proposal result in:

a. Increase inthe rate of use of any natural
resources?.

Risk of Upset. WI| the proposal involve:

a. Arisk of an explosion or the release of
hazardous substances (including, but not
limted to, oil, pesticides, chemcals or
radiation) in the event of an accident or
upset conditions?

Mavbe




11.

12.

13.

14.

15.

AT

h. Possible interference with an emergency

response plan or an emergency evacuation
plan?

Population. WI| the proposal alter the location,
distribution, density, or growth rate of the humna
popul ation of an area?

HBousing. W || the proposal affect existing hous-—
ing, Or create a demand for additional housing?

Transportation/Circulation. W | t hepr oposal
result in::

a.

Generation of substantial additional
vehicular movement?

Bffects on existing parking facilities, or
demand for new parking?

Substantial® impact upon existing transpor-
tation systems?

Alterationstopresent patterns of circul a-
tion or movement of people and/ or goods?

Alterations to waterborme, rail or 'air traffic?

| ncrease in traffic hazards to motor vehicles,
bicyclists or pedestrians?

Publ i c Services. W || the proposal have an effect
upon, or result in aneedfor newor altered gov-
ernmental services in any of t he following areas:

a.
b.
C.

d.

€.

f.

Fire protection?

police protection?

school s?

Parks Or other recreational facilities?

Mai nt enance ofpublic facilities, including
roads?

Qt her governmental services?

Boergy. WI| the proposal result in:

a. Use-of substantial amounts of fuel or energy?
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17.

18.

19.

20.

21.

b. Substantial increase in demand upon existing
sources or energy, or require the develomment
of new sources of energy?

Uilities. WII the proposal result in a need for
new systems, or substantial alterations to the

followng utilities:
Human Health. W/ | t heproposal resul tin:

a. Creation of any health hazard or ﬁotential
heal th hazard (excludingnental health)?

b. Exposure of people to potential health
hazards?

Aesthetics. WI| the proposal result in the
obstruction of any scenic vista or'view open to
the public, or Wi |l the proposal result in the
creation of an aesthetically offensive site open
to public view?

Recreation. WI| the proposal result in an
i mpact upon the quality or quantity of existing
recreational opportunities?

Cultural Resources.

a. WII the proposal result in the alteration
of or the destruction ofa prehistoric or
historic archaeol ogical site?

b. WII the proposal result in adverse physical
or aesthetic effects to a prehistoric or
historic bullding, structure, or object?

c. Does the proposal have the potential to
cause a physical change which would aff ect
unique ethnic cultural values?

d. Will the proposal restrict existing rel i gi ous
or sacred uses within the potential inpact
area?

Mandatory Findings of Significance.

a. Does the project have the potential to degrade
the quality of the environment, substantially
reduce the habitat of a fish or wldlife
species, cause a fish or wildlife population
to drop bel ow self sustaining levels, t hreat en
to elimnate a plant or animal community,re-
duce the nunber or restrict the range of a rare
Or endangered pl ant or animal or eliminate

Maybe

&
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important examples of the major periods of
California history or prehistory?

b. Does the project have the potential to achieve
short-term, to the disadvantage of long-term,
environmental goals? (A short-term impact on
the environment is one which occurs in a rela-
tively brief, definitive period of time while
long-term impacts will endure well into the
future.)

¢c. Does the project have impacts which are
individually limited, but cumulatively con-
siderable?‘ (A project my impact on two or
more separate resources where the impact on-
each resource is relatively small, but where
the effect of the total of those impacts on
the environment is significant.)

d. Does the project have environmental effects
which will cause substantial adverse effects
on human beings, either directly or indirectly?

I11. Discussion of Environmental Evaluation
(Narrative description of eavironmental impacts.)

v . Determination
(To be campleted by the Lead Agency.)

On the basis of this initial evaluation:

I find that the proposed project OOULD NOT have a significant effect
on the environment, and a NEGATIVE DECLARATION will be prepared. O

I find that although the proposed project could have a significant
effect on the enviroument, there will not be a significant effect in
this case because the mitigation measures described on an attached
sheet have been added to the project. A NEGATIVE DECLARATION WILL BE
PREPARED .

I find the proposed project MAY have a significant effect on the
environment, and an ENVIRONMENTAL IMPACT REPORT is required.

Date Signature

For

(Note: This is only a suggested form. Public agencies are free to devise their
own format for initial studies. )
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This chapter covers safety, as prescribed by Safety Element
provisions of the Government Code, Section 65302 (g);
noise, as covered by Noise Element guideines of the
Government Code, Section 65302 (f); air quaity; and wa-
ter supply and quality, which are parts of the state mandat-
ed Conservation Element, Section 65302 (d). The major
goals of this chapter am:

Goal 1. Strive to protect the community from
injury, loss of life, and property damage result-
ing from natural catastrophes and any kazard-
ous conditions.

Goal- 2. Strive to reduce the impact of pollu-
tants on the well-being of Petalumans.

Goal 3. Provide an adequate, consistent, water
supply to meet Petaluma’s needs.

Goal 4. Maintain and improve, where possible,
the water quality of Petaluma.

The underlying assumption of the first goal is that the City
can reduce the hazards caused by certain natural occur-
rences if the probability of such conditions are known in
advance and plans for deding with them are prepared

All maps referred to in this chapter are found in the Tech-
nical Appendix and are available from the City’s Depart-
ment of Community Development and Planning, In addi-
tion, a “'Development Congtraints Map” at ascale of 1” =
1,000" shows the referral area of the Sonoma County Air-
ports Land Use Commission; the various clear zones,
approach zones, and transition zones surrounding-the
Petaluma Municipal Airport; floodways and flood plains;
elevationsabove which water service is severely limited;
and parcels covered by agricuitural preserve (“Williamson
Act’) contracts.

State law requires that a Safety Element address the pro-
tection of the community from any unreasonable risks
associated with the effects of seismicaly induced surface

ruptere, ground shaking, ground failure, tsunami, seiche,
and dam failure: dope instability leading to mudslides and
landdides; subsidence and other known geologic hazards;
flooding; and wiidland and urban fires.

The safety-related objectives, policies, and programs are
divided into six sections. (1) emergency preparedness.
(2) flood hazards; (3) seismic safety: (4) dope stahility;
(5) tie and police services: and (6) hazardous materials
transportation and storage. Separate sections on noise,
air quality, water supply, and water quality then follow.

Defense againgt catastrophe combines avoidance of threat-
ening situations with preparation of response plans. Quick
action in an emergency can reduce injuries and damage.

Objectives:

(@) Increase public awareness of 'fire, seis-
mic, and other natural hazards, and

of methods to avoid or mitigaze the

effects of these hazards.

(b) Avoid land uses that threaten pubiic
safety and/or that may result in property
damage.

(c) Ensure that critical facilities will func-
tion during and after a disaster.

Policy 1: The City shall maintain an updated disaster
response plan.

The City has a disaster response plan and a City Disaster
Council that meets regularly. The Disaster Council recom-
mends changes to the disaster response plan, as needed.
The disaster response plan has been adopted by reference
in this General Plan, will remain in effect, and will be
revised to meet changing conditions.

Policy 2: Essential emergency facilities shall be identified
and provisions made to ensure that they will function in the
event of a disaster.

Policy 3: Land Uses in areas prone to natural hazards
shall only be allowed with appropriate mitigation.

117
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Policy 4: The City shall strive to educate the community
about environmental hazards, measures which can be
taken to protect lives and property, and methods for re-
sponding to various disasters.

Policy 5: The City shall cooperate with other public
agencies to store, organize, distribute, and administer
emergency medical equipment, supplies, services. and
communications systems.

Program (Z) Continue to update the City’s disaster
response plan.

Program (2) Identify specific facilities and lifelines crit-
ical to effective disaster response, and evaluate their
abilities 10 survive and operate efficiently immediately
after a major disaster. Designate alternative facilities
for post-disaster assistance in the event that primary
facilities become unusable.

Part of a disaster response plan is identification of those
facilities that will be relied upon in the event of catastro-
phe. Critical facilities are hospitals, fire stations, police
gations, Civil Defense Headquarters, the Emergency
Operations Center, gas, eectric, and water lines, ambul-
ance services, emergency broadeast services, and power
plants. Bridges should be evaluated for structural ability
to withstand a major disaster. Public facilities such as
schools, auditoriums, and stadiums may be designated as
alternative facilities.

The Fii Chief, as coordinator of the disaster response

plan, heads the operation of the Emergency Operations
Center, and will designate the appropriate critica and

dternative facilities.

Program (3) Continue to regulate development to assure
adequate mitigation of safety hazards on sites having
a history or threat of slope instability, seismic activity
(including liguefaction, ground failure, and ground
ru[%ture), inundation from dam failure or flooding,
or fire.

Structural hazards result when man-made structures inter-
act with natural hazards. The impact on life and property
damage is multiplied when structura failure occurs. Struc-
tures should not be located where there is high risk unless
there is gppropriate mitigation. Critical facilities should
avoid these areas entirely.

Flood hazards are considered in three categories: natural
flooding, dam inundation, and mud and debris flows.
Natural flooding results from major rainstormsthat cause
overflows Of Stream courses, and may be aggravated by
inadequacies in loca storm drain facilities. Dam inunda-
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tion occurs in association with structural failure Of anearby
water impoundment. Mud and debris flows originate in
hillside areas having deep top soils with poor drainage
characteristics.

Some locations in Petaluma have been and will be subject
to floeding during a storm with a 1% chance of occurrence
in any year — the 100-year flood, which has been set as the
“base flood” standard for acceptable risk. The city has
been designated as a “special floed hazard community”.
and is thereby eligible for flood insurance under the Fed-
erad Emergency Management Act (FEMA).

Should the Lawler Dam fail, there is potentia for inunda:
tion aong Adobe Creek. A geotechnica investigation of
the Lawler Reservoir concluded that the embankments are
basically stable and should not fal due to liquefaction,
ground shaking, or single-break rupture were an earthquake
with a Richter magnitude of 7 to occur aong the Rodger’s
Creek Fault.

Objectives:

(d) Protect the community from risk of
flood damage.

(e) Continue to preclude new developments
from compounding or impacting the poten-
tial for flooding in developed areas.

(f) Further reduce the potential for flood-
ing along the Petaluma River and along
its tributaries.

Policy 6: The City shall maintain an updated floed control
plan.

Policy 7: The City shall regulate land uses in flood-prone
areas and should allow development in those areas only
with appropriate mitigation.

Limiting land uses to those that can sustain periodic fiood-
ing will have the greatest long-term benefits. Appropriate
uses would be open space and recregtion. Any higher den-
sty development most mitigate the downstream or
upstream impacts.

Policy 8: The City should promote community awareness
regarding severity and extent of potential local flooding.

Policy 9: The City shall cooperate with the Sonoma Coun-
ty Water Agency to establish a fleed management plan and
program for the Petaluma River Watershed (approximately
the same as the Petalwna Planning Referral Area) using
the most current Sonoma County Water Agency Master
Drainage Plan for the Petaluma River Watershed as a
guide.



N-11Community tHeaith and Safety, Chapter 11

Flooding hazards originate within the watershed. The
Sonoma County Water Agency researches and initiates
flood control projects within the county. Petaluma should
lobby for funding and completing necessary projects in
developed areas already experiencing flooding.

Policy 10: The City shall continue to require fees,
standards, and other measures to mitigate downstream
impacts associated with new development.

Proper drainage facilities will be required, and the City will
also require mitigation of impacts that may be experienced
downstream of the development site.

Policy 10.1: The City shall periodically review and adjust
flood mitigation fees for new construction.

Program (4) Enforce measures to minimize soil erosion
" and volume and velocity of surface runoff both during
and after construction.

The objective is to reduce flooding potential; this program
aims to reduce surface runoff from areas that drain into
streams and reservoirs. Specific techniques include reten-
tion, planting of vegetation, cross-slopc furrows, grading,
and other measures which prevent erosion. Ordinances to
control soil erosion during construction should be strictly
enforced.

Program (5) Improve drainage channel capacity in ways
that will preserve the natural character of the
waterways.

Program (6) Continue to support the programs of the
Sonoma County Water Agency to protect drainage
channels and keep them clear of silt and debris.

Program (7) Adopt the most reasonable, sensitive, and
effective proposal(s) of the Sonoma County Water
Agency Master Drainage Plan in order to mitigate the

100-year flood.

The City will pursue funding for and construction of the -
most reasonable, sensitive, and effective measures inthe
Master Drainage P!an

Program (8) Encoumge landowners wha deslre develap-
ment of flood plain parcels to develop plans and fund-
ing mechamsms to prevent flooding.

No development should be allowed which would raise the
level of the 100-year flood. Infill development may still be
desirable in some flood prone areas, however, and may be
allowed with sufficient planning and mitigation to avoid

Earthquakes originate as shock waves generated by move-
ment along an active fauit. The primary seismic hazards

are ground shaking and the potential for ground rupture
along the surface traces of the fault. Secondary seismic
hazards result from the interaction of ground shaking with
existing soil and bedrock conditions, and include lique-
faction, settlement, landslides, tsunamis (tidal waves) and
seiches (oscillating waves in enclosed water bodies).

Objective (g): Minimize risks associated with
seismic activity.

Policy 11: Establish acceptable levels of riskllife safety
standards and bring buildings up to the same standard.

Policy 12: The City shall require dynamic ground-motion
analyses and responsive structural design for all new high-
occupancy structures and structures whose continued
functioning in the event of a disaster is critical, and
continue to have pian checks for these buildings performed
by a licensed structural engineer.

Policy 13: The City shall avoid placement of critical
Jacilities and high-occupancy structures in areas prone to
ground failure during an earthquake.

The following critical facilities are assigned a very low
level of acceptable risk: structures with high or involuntary
occupancy; utilities; communication lines; transportation,
police, fire and medical facilities; and structures whose
failure may be hazardous to large areas.

Program (9) Enforce safety standards for design of new
and existing structures. Give priority to identification
of critical public facilities and high-occupancy
structures which present unacceptable levels of risk.

Program (10) Contract with a licensed geologist for inde-
pendent review, analysis, and recommendations of
geotechnical reports and development plans for pro-
Jjects in hazardous areas. Refer geologic/seismic inves-
tigations to the geologist for review and assessment.
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Program (1 1) Record information on potential geologic Landdide prone areas may be stabilixed through removing,
hazards with parcel or subdivision maps. redistribution, compacting or otherwise stabilizing hazard-

i . - ous earth masses, installing Soildrainage devices, buttres-
Program (12) Identify potentially seismically hazardous sing. and carefully landscaping and irrigating. Other appro- ,

buildings, defined as. “all public and private buildings in-
tended for human habitation, except buildings Aaving five
living units or less, constructed prior # enactment of local
C0&sS requiring earthquake resistant &sign and construct-
ed with unreinforced masonry bearing walls,” and estab-
lish a mitigation program based on type of use, level of

priate engineering methods may be acceptable.

Policy 17: Encourage clustering of development away
from areas considered unsuitable for development.

occupancy, andlor type of construction The mitigation Policy 18: Replanting of vegetation following development
program must address the need to balance the objectives shalt be required on slopesprone to instability. Drought-
of earthquake mitigation, historic preservation, and eco- resistive plants shall be used for landscaping on slopes
nomic viability. where excess watering might induce landslides andior
Program (13) Develop programs to increase public aware- erosion

ness of seismic hazards and to educate the community on o

procedures that can help to minimize injury and property Program (15) Institute fines for violations of the:City's
loss before, during, and after an earthquake. “grading and erosion control” ordinance, in addition

. . ) to the penalties already set forth.
Programs for public education on any safety subject should P y

include steps individuals can take to prepare their own or

their family’s emergency preparedness plan for various

situations.

Program (14) Establish standards and specifications for
masonry fences and soundwalls placed on a&be soil

so they will be capable of withstanding seismic forces
and wind loading.

The City will monitor developments in accordance with the
provisions of existing ordinances and will indtitute fines for
non-conforming activities.

Fire and crime can be prevented by active fire and poke
departments that plan for emergencies and anticipate prob-
lem areas At the same time, the City needs to establish a
rate for new development that maintainsthe City's ability
to provide effective fire and police services.

Landdides are mogt likely in hillside locations under
conditions where (1) rock strata parallels surface slopes;
(2) high clay content absorbs excess water, (3) displace-
ment has fractured a fault zone: or (4) the bases of slopes
have been removed by erosion or people. Landdides can
be triggered by periods of heavy rainfall, human actions or

The City has identified wildland fire hazards in the Plan-
ning Referral Area. The Petaluma Fire Department
currently operates under mutual aid agreements with

earthauakes Sonoma County and nearby cities including Santa Rosa,
Objective (h): Minimize injury and property Cotati, Rohnert Park, Penngrove and Novato. The County
damage resulting from |landdides and mass contracts with the Penngrove Fire Protection Diict for
movements. service in some parts of the Petaluma Planning Referral
. _ . ) . Area. Volunteer fire companies are reedy for fire
Policy 14: The City shall continue to require seil and geo- protection in other aress. The County's Wildlands Fires

logic investigations in areas prone to slope instability—
or to mass movements associated with seismic activity—
prior to devetopment. Both on-site and off-site hazardous
impacts should be considered by the City in its develop-

Hazard map is contained in the Technica Appendix and is
incorporated into this General Plan by reference.

ment review process. The location, spread and size of urban fires are |ess predict-
_ _ o able than wildland fires. The assessment of potential
Policy 15: Soil analysis and erosion mitigation shall be damage from urban fires must concentrate on the public
required prior w issuance of use permits for all buildings and other facilities whose high occupancy or
development proposed On sites prone to erosion. aritical functions justify a low level of acceptable risk. All
Policy 16: Deveiopment— including any land alteration, high-rise or contiguous buildings, multi-story apartments,
grading for roads, and siructurai development -shall not mobile homes, commercidl and indusuia uses of
be permitted in areas of slope instability or other geologic flammable substances, hazardous materials or explosives,
concerns until mitigating measures are taken-to fimit and al older structures lacking modern fire safety features
potential damage to levels of acceptable risk. should be given careful attention.
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Criteria for determining fire hazard areas within the urban
limit line have b&n developed by the Petaluma Fire  De-
partment. Open spaces are mapped and subject to weed
abatement either by the owner directly or by the Fire De-
partment which will contract the work and then place a lien
on the property for the costs. High value districts down-
town are subject to a business inspection program in order
to identify hazardous buildings. Numerous buildings are
identified on a pre-fire list. Floor plans, additional struc-
turd information and pertinent fire-fighting information is
then gathered to assist in responding to emergency calls.

Objectives:

(i) Maintain safety services at an approved
level.

(j) Prevent loss of life and property due to
fire or crime.

(k) Incorporate fire-prevention measures
into development planning.

Policy 19: Tht City shall continue to assure a four-minute
response time for emergency vehicles unless other fire sup-
pression measures approved by the fire chief have been
instituted.

There are three fire Stations in the city: 1001 North
McDowell Boulevard, 83 1 South McDowell Boulevard,
and 198 D Street. Response times within the city are four
minutes for initia response and seven minutes for backup
response. These response times will not increase in newly
developing areas unless aternative plans are put in effect
for the sites. (A four-minute response area map is located
in the Technical Appendix.)

Policy 20: Emergency access routes skall be kept free
of wraffic obstacles, such as railroad tracks in disrepair,
drainage swales, and illegally parked vehicles.

Major access routes from fire and police stations to various
areas of the city shall be kept clear to the extent possible.

Evacuation routes may be adopted and updated as part of
the disaster response plan of the City Fire Department
The routes should be fiexible to respond appropriately to
various emergencies — flood, fire, or earthquake — and
may need to change at the peak of an emergency because
of unforeseen obgtructions.

Policy 21: Fire hazards shall be mitigated where appro-
priate with proper siting, we of fire-resistive materias and
landscaping, andlor installation of early warning systems
(alarms and sprinklers).

The City Fire Department has adopted the Uniform Fire
Code and the National Fiie Code to address peak load
water supply requirements, minimum road widths, and

clearances around new structures. The codes have been
directing new congtruction for about twenty years and
include recommendations on the type of exterior building
materias in urban and rurd construction. Any specific
restrictions or changes to these codes shall be made in
accordance with the Generd Plan and shal reflect the
changing need in Petaluma.

Policy 22: Continue w require landowners to clear vacant
lots of excessive vegetation.

Policy 23: All landscaping within 50 feet of buildings in
fire hazard areas shall be fire-resistive.

Policy 23.1: Consider using a portion of the urban separ-
ator as afire break infire hazard areas.

Program (1 6) Install waffic-signal override systems for
emergency vehicles on all significant streets.

Progmm (17) Periodically update fire-protection
requirements for new construction and remodeled
buildings w reduce the impact of planned growth on
fire department capabilities.

Program (18) Institute and enforce an ordirance requiring
use of fire-resistive exterior materials on all new
buildings constructed in high fire-hazard areas.

Program (19) Restrict the use of motorcycles and off-road
recreational vehicles in fire hazard areas.

Program (20) Continue fire education programs in the
elementary and secondary schools.

“Hazardous materials” covers a large number of substances
that are a danger to the public. These include toxic metals,
chemicals, and gases; flammable and/or explosive liquids
and solids; corrosive materials; infectious substances; and
radioactive material.

The City currently has a Hazardous Materias Response
Plan, which is adopted by reference in this Genera Plan.
Its godls are to contain and identify hazardous materias
spills and to implement evacuation programs as needed.

The intent of this section of the Genera Plan is to develop
aHazardous Materias Management Plan, with emphasis
on prevention as opposed to clean-up. It envisions employ-
ing land use controls to reduce the handling of hazardous
materias in residentiad and other sensitive areas: transpor-
tation restrictions to reduce the risk of spills; and informa-
tion programs to build public avareness to the dangers,
provide information to those who handle the materials, and
improve compliance With regulations.

121



Petaluma General Plan

P hand IS

Objective (1):Protect the community’s health,
safety, welfare, natural resources, and prop-
erty through regulation of authorized (and
elimination of unauthorized) use, storage,
transport; and disposal of hazardous materi-
als, with specific focus on problem prevention.

Policy 24. Tk City shall establish an ordinance governing
tk use, storage, transport, and disposal of hazardous
materials.

The City's Hazardous Materials Response Plan should be
transformed into a comprehensive Hazardous Materials
Management Plan, and be adopted by ordinance so that
requirements for individuals and private businesses will be
clearly known and enforced. The ordinance may be up
dated as necessary, but shall remain in compliance with the
Generd Plan. The Hazardous Materials Management Plan
and ordinance should be —

. developed in concert with industry, community
groups, and other government agencies,

. effective, workable, and fair;
. a nodel for privaee industry;

« assource of information to the public with respect
to technical and administrative developments in the field.

Program (21) Adopt a disclosure ordinance which
includes tk following elements:

. Astrict definition of “hazardous materials”
beyond that included in the Glossary of this General
Plan. ’

* A requirement that tk City's fire department be
notified of all use, storage, and transport of hazardous
materials.

Notification should include emergency phone numbers of
technical advisors, business activities, storage maps, inven-
tory statements, descriptions of emergency quipment and
procedures, and any changes in types or amount of mater-
ials stored within 24 hours of such change,

. Procedures for safe handling, discharge. and
storage of hazardous materials.

. Means for continual enforcement of the County's
Hazardous Materials Response Plan.

A collection program for household toxic wastes.

. Designation of specific routes within the city for
transport of hazardous materials.
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Program (22) Establish special zoning designations and
environmental review processes that limit tk location
of industry, research, and business facilities using
hazardous materials. Safe distances should be
required between tkse firms and residential areas,
groundwater recharge areas, and waterways.

Program (22.1) Expand and strengthen existing City
programs where appropriate ¢ fill in tk gaps in the
current array of federal, state, and local hazardous-
materials management efforts. Specifically —

. Encourage effective implementation of workplace
safety regulations.

. Assure that hazardous materials information is
available to users and employees.

. Improve information gathm’ﬁg and availability
and cooperation within and among City programs.

. Continue to support, improve tk convenience of,
and provide permanent funding for a household
hazardous \waste disposal program.

. Continue and expand present efforts to prevent.
ground water and soil contamination.

. Support local enforcement of ail hazardous
materials regulations.

*  Protect residents from avoidable industrial and
commercial accidents and mishandling of hazardous
materials.

. Obtain authority for hazardous materials
regulations, inspection, and enforcement through a
formal agreement between tk City and tk State
Department of Health Services.

Program (22.2) Strongly encourage federal and state
agencies 10 accelerate efforts w evaluate human
health impacts from, and to establish legally enforce-
able standards for, hazardous materials.

Program (22.3) Support efforts to gather kalth informa-
tion in tk city and state to help public health officials
identify tk causes of illnesses related to hazardous
materials.

Program (22.4) Support efforts to require state funding for
state-mandated local programs for hazardous
materials.

(A
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Petahuna experiences noise:from autos and trucks on High-
way 101 and local arterials, the Municipal airport, the
Petaluma Speedway a the Fairgrounds and several indus-
trial uses: Sunset Line and Twine Plant, located at Jeffer-
son and Ervin; Clover Creamery, 91 Lakeville Street at
Madison; California Cooperative Creamery, Western and
Baker; Morris Shell Processing plant, a the Petaluma Ri-
ver near the D Street bridge: and Santa Fe Pomeroy, on the
Hopper Street Extension. The City has a noise ordinance,
but can strengthen its standards by appiying the California
Office of Noise Control guidelines for land use compatibili-
ty (shown in Figure 11-1). Noise contour maps for future
potential noise levels along major trafficways show the
distances that are necessary to reduce noise levels to an
acceptable level (see Technical Appendix).

In 1985, a population of 4,064, residing in atotal of 1.563
dwelling units, was exposed to high n&e levels (60 dBA
or higher) along mgjor traffic arterials. At buildout, 3,023
dwelling units with a population of 7,860 are expected to
be exposed to high noise levels, (See Figure 11-2, p. 125.)

Ohj ective (m): Minimize the amount of noise
that future development Creates and the
amount of noise to which the communiry is
exposed.

Policy 28: Sirictly enforce local noise standards.

Noise standards set for land use categories on Figure 11-|
define acceptable conditions for use. Outdoor and indoor
noise standards are used to review new proposals and to
delineate areas dready exposed to high noise levels. Noise
levels will be studied for new developments which are
noise generators or sengitive receptors (residences, schoals,
churches, hospitals, etc.). Interior noise levels for single
and multi-family residentia buildings will be mitigated to
provide a level of Lyn45,:Lgn60 is established as the
reasonable noise level for exterior use areas. Areas around
the airport and major traficways will be checked to ensure
satisfactory interior sound levels.

Policy 26: Tk overlapping noise levels for acceptability
in Figure 1 1 -1 shail be interpreted to require application
of the quieter standard unless it can be shown that the
circwnstances of the project allow for a less conservative
interpretation based on tk specific rype of use, tk benefits
of the project, and ability w mitigate the noise impacts.

Policy 27: Require sound buffers (particularly landscaped
buffers), open space, or other mitigation measures between
residential areas and areas producing higher noise levels,
such as freeways, commercial sites, and industrial develop-
ments to achieve the sound leve! reduction necessary to
produce noise-compatible land uses.

Soundwalls, densdy vegetated areas, and open spaces re-
duce noise levels by buffering and distancing noise sources
from sensitive areas. New commercia and industria devel-
opment will be required to contribute financially to sound
buffers planned by the City near the site.

Program (23) In or&r to limit tk effect of noise-produc-
ing activities on people, revise tk City’s noise ordi-
nance to include at least tk following provisions up-
on new and, where applicable, existing development.

a. Adopt noise compatibility standards for various
land uses as shown in Figure | [-I.

b. Require acoustical studies for new development
projects in areas having a CNEL greater than normally
acceptable forthe land use proposed.

c. Require acoustical analysis for new residential
development within a 60 Ly, contour (generally within 750
feet of a stationary source such as tk Petalwna Speedway
and industrial sources previously described).

d. Stipulate use of the current standard A-weighted
sound levels.

e. Require setbacks or other mitigation measures
between zoning districts and between noise-generating and
noise-sensitive uses.

f. Wkn feasible and appropriate, limit construction
activities to that portion of the day when tk number of
persons occupying a potential noise impact zone is lowest.

8. Utilise natural shielding effects offered by topo-
graphy in tk design of tk construction phasing.

h. Require use of mufflers and muffler maintenance on
construct& vehicles.

i. Require placement of stationary construction
equipment, such as compressors, as far as possible from
developed areas, and require use of acoustic shielding with
such equipment when feasible and appropriate.

j. Plan road networks with c&de-sac and cluster
courtyards to reduce traffic passing residential units.

k. Require construction of berms or walls between
arterials and new residential developments to establish an
exterior noise level of 60 Ly, for outdoor living areas.

1. Discourage orientation of window and door open-
ings on residential units that face noise sources that exceed
tk noise compatibility standard.

m. Discourage location of bedrooms on tk sides of
residences closest to noise sources that exceed noise
compatibility standards.

n. Require placement of fixed equipment, such as air
conditicning units and condensers, inside or in tk walls of
new buildings or on roof-tops of central units in order to
reduce noise impacts on surrounding units.
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LAND USE CATEGOR Y

COMMUNITY NOISE
fdn or CNEL, dB

55 60 65 70 75 80

INTERPRETATION

NORMALLY
ACCEPTABLE

Residential - Single Family
Duplex, Mobile Home

Residential - Multi-Family

R

Transient Lodging -
Motel, Hotel

2L

Specified land use is satisfactory, based upon
the assumption that any buildings involved are:
of normal conventional construction, without
any special noise insulation requirements.

‘ CONDITIONALLY
Z2
Z ACCEPTABLE

New construdfon or development should

School, Library, Church,
Hospital, Nursing Home

s

be undertaken onfy after a detailed analysis
of the noise reduction requirements is made
and needed noise insulation features includ-
ed in the design. Conventional construction,

Auditorium, Concert Hall,
Amphitheatre

1772727 2%

but with closed windows and fresh air sup-
ply systems or air conditioning will normally
suffice.

Sports Arana, Outdoor
Spectator Sports

VSIS ISSIIIISS

Playground, Neighborhood
Park

1 NORMALLY UNACCEPTABLE

New construction or development should gen-
erally be discouraged. ff new construction or
development does proceed, a detailed analy-

Golf Course, Stable, Water
Recreation, Camatery

sis of the noise reduction requirements must be
be made and needed noise insulation features
included in the design.

Oftice Building, Business,
~ommercial & Professionai

Il CLEARLY UNACCEPTABLE

Industrial, Manufacturing,
Utilities, Agriculture

New construction or development should gen-
erally not be undertaken.

Noise Source Characeristlcs

The land use-noise compatibility recommendations should be viewed in relation to the specific source of the
noise. For example, aircraft or railroad noise is normaily made_ur) of hlﬂher single noise events than auto
traffic, but occurs less frequently. Therefore, different sources yield

ing the same composite noise exposure

do not necessarily create the same noise environment.

Suitable Interior Environments

One objective of locating both singte and multi-family residential units relative to a known noise source is to
maintain a suitable interior noise environment no greater than 45 dB8 CNEL or Lgn . This requirement, coupled
with the measured or calculated noise reduction performance of the type of structureé under consideration,
should govern the minimum acceptable distance to a noise source.

Sourca: State of California, Office of Noise Contro[, 1975.

Figure 11-1: Land Use/Noise Compatibility Standards.
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60dBA 65 dBA 70 dBA More than
Lg/CNEL Lgy/CNEL L37/CNEL 75 dBA
or higher or higher or_higher or_higher
EXISTING (1986)
Dwelling Units 1,563 513 166 b
Residents @ 4,064 1,334 432 b
BUILDOUT OF CURRENT
GENERAL PLAN_
Dwelling Unit(s ’ 2,833 1,075 334 20
Residents @ 7,366 2,795 868 52
_BUILDOUT OF PROPOSED
GENERAL PLAN -
Dwelling Units 3,023 1,157 382 20
Residents @ . 7,860 3,008 993 52
8 Assumes 2.6 residenis per dwelling unit.
b No dwelling units or residents in this category.
Source: Earth Metrics Incorporated, 198&87;. City of Petaluma Department of Community Development and Planning, 1987.

Figure 11-2: Comparison of Population Naise Exposure Levels in the Petalunta Planning Referral Area.

0. Strengthen noise standards in the City's
Zoning Ordinance for industrial and commerual
operations. e

Limit local trucking to specific routes times and
speeds

(. Establish appropriate noise-émission standards to
be wed in connection with the purchase, we, and mainte-
nance of City vehicles.

r. Limit the noise impact and duration of gradlng
operations. ,

s. Restrict noise-producing maintenance acivifies in
parks during peak-use hours, nighttime, and early morning
howrs.

t, Limit noise levels emittedfrom electronic-sound
devices, such as radios dnd tape players.

Program (24) Periodically monitor noise levels from flight
operations at the Petaluma Municipal Airport to en-
force existing noise standards.
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Petaluma is in a unique position anong Bay Area cities
with respect to air quality because the nearest air monitor-
ing stations in Sanm Rosa, Sonoma, and San Rafael
register relatively few days of polluted air for the region.
The last 15 years have seen continued improvements in
local ar quaity.

Air quality is managed by the regional Bay Area Air
Quality Management District BAAQMD). The god of air
quaity regulatory agencies is attainment of the ambient air
quality standards. The 1982 Bay Area Air Quality Plan
seeks to control stationary and mobile sources of air
pollution in order to meet these standards. In kegping with
the plan, Petaluma will not allow any development which
would result in any of the following. (1) singly or
cumulatively cause violation of any State ambient air
quality standard; (2) generate a significant amount of air
pollution unaccounted for in the Bay Area Air Quality
Plan; or (3) conflict with any regulation of the BAAQMD or
adopted control measure in the Air Quality Plan,

Petaluma has no industry in the largest industrial emissions
class (greater than 0.05 tons of emissons per day), and
should discourage such industries from locating here.

Objective (n): Maintain or improve Petaluma’s
air quality.

Policy 27: Tk City skall request that tk Bay Area Air
Qualiry Management District (BAAQMD) monitor carbon
monoxide, hydrocarbons, and particulate emissions by
local industry, traffic, and residences. and tk City will
assist in tk enforcement of hits on tkse pollusants.

Policy 28: Tk City shail requlate local point sources w
cowoi pollutant discharge.

Program (25) Implement measures to improve traffic flow,
minimizing tk stop and go traffic that intensifies
hydrocarbon and carbon-monoxide poilution.

Approximately 85 percent of the air pollution in Petaluma
derives from motor vehicle emissons. Reductions in the
number of vehicles or in obstacles to free-flowing taffic
will benefit air quality. (See Transportation Programs1, 2,
5,14, and 24-39 in Chapter 10.)

Program (26) Request that BAAQMD moniwr fireplace and
wood-bwning stove emissions wkn air quality at any
of the Santa Rosa, Sonoma, or San Rafae! monitoring
stations drops below wnbient air quality Wa.

Carbon monoxide and particulates from burning wood can
raise emissons of these air contaminants by 30 percent
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The City can request mat BAAQMD include a survey of
wood-burning stove and fireplace emissions of particulates
and carbon monoxide in their data collection on wood
burning in the Bay Area.

The City of Petaluma in 1986 provided water service to a
population of about 38,000 within an area of approximately
8,500 acres. The sources of Petaluma’s water suppiy are
12 local wells, 6 connections (turnouts) to the Sonoma
County Water Agency (SCWA) agueduct, and a plant which
treats water from the Lawler Reservoir and the Adobe
Creek watershed. The SCWA aqueduct carrying water from
northern Sonoma County currently supplies 75 percent of
Petaluma’s water. The recent Water System Capacity
Study, prepared for the City and adopted by reference in
this General Plan, recommends changes to these water
Suppiy sources to improve water quality and to meet the
needs of a growing population.

Objectives:

(o) Anticipate new or peak demand for
water and develop adequate supplies.

(p) Carry out capital improvement
projects that will enhance the efficiency of

the supply system and insure adequate
supplies for the future.

() Cooperate with the Sonoma County
Water Agency and the State to obtain
financing and construction of water-related
facilities.

Policy 29: Tk City shall maintain an updated water
service plan.

Revisions to the water service plan will be made to incor-
porate the changing needs of the city while remaining
consistent with the General Plan.

Policy 30: The City shail incorporate needed water facili-
tiesinto its capital improvements program.

Recommended water facilities include an additiona scwa
agueduct turnout, new storage tanks, improvements to the
Lawler supply system and ongoing maintenance of pumps
and piping. These capital costs should be planned for and
spread over the twenty-year planning period.



Community Health and. Safety, Chapter 11

Policy 31: The City shall determine the demand for water

for the expected population ivithin the Petaluma water
service area; and shall consider the impacts of a peak
drought or peak fire-fighting demand and determine how
it would operate during a drought.

The annual water requirements for the water service area
are expected to increase from 1,990 million gallons in 1982
to 3,610 million gallons in the year 2010. The average wa-
ter demand is based on 145 gallons per capita per day, and
the maximum day demands are 2.0 times the average day

demand. Minimum water service pressures should be main-

tained above 30 pounds per square inch while fighting-.

Policy 32: Alternative funding mechanismsfor construc-
tion activities related to water supply should be sought.

The Water System Capacity Study anticipates increased
connection fees and water use charges. These increased
charges are scheduled to meet the major costs of supply
system improvements. Additional funds should be sought,
however, from the U. S. Soil Conservation Service, the
California Department of Water Resources, and the
Sonoma County Water Agency to assist with construction.

Program (27) Reconstruct the Lawler Water Treatment
Plant w Increase its capacity and water quality.

Program (28) Construct storage reservoirs, especia_llj in
areas where new development at higher elevations
will require increased water pressure.

A new pressure zone (Zone IV), described in the Water
System Capacity Study, is necessary to serve the eastern
side of the water service area at eevations above 60 feet

Program (29) Construct a new Sonoma County Water
Agency aqueduct turnout to cross the Petaluma River
to the East Sde.

A new SCWA turnout across the river from Petroleum Lane
is a codt-effective alternative for supplying the rapidly
growing eastern area without paralleling or replacing long
lengths of existing transmission mains. The addition of the
turnout would greatly improve peak-hour pressure.

The Petahuna Planning Referral Area is based primarily on
the Petaluma River watershed. The Petaluma River isa
tida estuary with tides affecting the height of the river
north of the Washington Street bridge. Most of the marsh-
land south of the city serves as an overfiow basin for flood
waters.

The principd tributary of the Petdluma River, San Antonio
Creek, drains the southwesterly portion of the basin ang As
the only tributary with year round flow. Other tributaries
are Lichau Creek, Willow Brook, Lynch, Washington,
Adobe, Ellis, Capri, Corona, Liberty, McBrown, Freeman,
Kizer, Wiggins, Stark, Wilson, Gibson, Marin and
Thompson Creeks. Runoff from the upper watershed of
Adobe Creek is impounded in a reservoir and used for city
drinking water.

The mgjor polluter of the watershed areas is agriculture.
The Petahuna River is polluted by agricultural and indus-
trid wastes, and at times of high rainfal resdentid sewage
occasiondly enters the river. In addition, septic tank dis-
charges find their way into the creeks, especially in north
Petaluma.

Sampling of supply sources indicates generally high water
quaity, athough there are Signs of iron bacteria in some of
the wells, and the water in the Lawler supply creek system
is so turbid after winter storms that the treatment plant
must be temporarily shut down. Nitrate contamination in
well water in the West Petaluma Specific Plan areais a
potential health hazard. Nitrates are produced by-aérobic
stabilization of organic nitrogen and indicate pollution
from surface sources such as septic tank leach fields,
fertilizer, or livestock and poultry farms.

Objectives:

(r) Insure safe drinking water for all
Petalumans.

(s) Protect areas that are critical to the
maintenance of water quality, including
critical groundwater recharge areas.

(t) Decrease the toss of topsoil and the
deterioration of water quality that results
from erosion and sedimentation.

Policy 33: The City shall maintain an updated sewagef
wastewater treatment plaa.

Plan revisions shall be made to incorporate the changing
needs of the city while remaining consistent with the
Generd Plan.

Policy 34: The City shouid seek State aid and other re-
sources to monitor groundwater and surface water
quality.

Policy 38: The Ciry shall preserve adequate vegetative
cover and prevent development Which increases erosion
and sedimentation potential along stream or in uastable
ol areas.
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Policy 36: The City shall seek to preserve public and
private watershed lands as permanent open space.

Policy 37: The City shall seek controls to protect potential
groundwater recharge areas and streamsides from urban
encroachment.

Policy 38: Runoff-induced flooding, erosion, sedimenta-
tion, and pollution resiting from new development and
from agricultural areas should be reduced.

Policy 39: Require a hydrologic analysis of runoff and
drainage from new development.

Sediments from steep, erosive areas can lower the drainage
capacity of the river and stream channels. Organic pollut-
ants from manure, chemica fertilizers, and malfunctioning
septic tanks are increased with high runoff and can cause
odor.

Program (29.1) Work with tk County to reduce ag-
related contamination of groundwater and streams
Sflowing into tk Petaluma River.

Program (30) Inspect tk inside of water tanks and
storage reservoirs every five years.

The American Water Works Association recommends that
the interior lining of water tanks be inspected for corrosion
not less than once every five years.

Program (3X) Continue to chlorinate well water for iron
bacteria and expand this practice to all City-operated
wells.

Chlorinating well water was started in response to water
quality samples that indicated iron bacteria in the water.
This is an inexpensive way of improving water quality.

Program (32) Require a | 00<foot depth of seal on all new
wells. Ensure that unused wells are properly aban-
doned and sealed in accordance with State or County
standards.
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Program (33) Recommend that tk County maintain
established standards for new wells and septic tanks
that will insure proper groundwater quality. Urge the
County, when reviewing development applications. to
examine tk combined impacts of new septic tanks
placed in proximity.

The County must examine the cumulative impacts of the
dlowed development dengties in the West Petaluma
Specific Plan area and compare the results to established
water quality standards. Test wells should be required
prior to issuing any building permits.

Program (34) Use discretionary permits to control con-
struction of impervious surfaces in groundwater
recharge areas.

Permeable soils are the only areas where groundwater can
be recharged directly. Paving and other impervious sur-
faces reduce the groundwater recharge and increase runoff
and flooding potential.

Program (35) Do not extend tk urban limit line into areas
where urban encroachment will impact groundwater
recharge.

The Sonoma County General Plan identifies groundwater
recharge areas around Petaluma (See Technical Appendix).

Program (36) Enforce Chapter 70 of tk Uniferm Building
Code to prevent erosion and sedimentation.

Program (37) Adopt an ordinance to control, moniwr, and
enforce striet erosion comtrol procedures for any
development involving soil ‘displacement.

This program supports policy 38, which requires the
reduction of erosion, sedimentation, and pollution from
new development.

Program (38) Identify all PCB sources within tk city.

Program (39) Work with Pacific Gas & Electric w identify
any of their sites within tk ¢ity that may have hazardous
materials buried underground.
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Figure 11-3: Guide to Health and Safety Goals, Objectives, Policies, Programs, and Implementation,

.Objectivés Policies Programs Body Responsible for Implementation’
CC CM| PD PW BD| FR PO
Goal 1: Protect the community from natural
catastrophes and hazardous conditions
Emergency Preparedness
a,b.c [-5 1 : : .
abec 1-5 2 : : : : .
a,b,ch 1-5 3 . .
Floed Hazard
def 7,10 4
d.ef 6,7, 5
d.ef 78,9, 6
d.ef 6.9 7
d,e,f 10,10.1 8 . L4 A [} .
- Selsmic Safety
g 11,12,13 9 . . .
g 12'?3 10 . . . .
g 13 11 . .
g 11,12,13 12 . .
g 11,12,13 13 .
g 11,14 14 . .
Slope Stability
h 14-18 15 _— .
Fire & Pollea Services
i:i : 19.20 ) 15 . . . .
jik .. s 17 . . -
jK 21,22,23,23.1 18 - :
j 22 19
} 20
Goal 2: Reduce impact of pollutants on Petalumans
Hazardous Material Transportation and Storage
| 24 21 . .
| 24 22 . . . .
| 24 22.1 . .
] 24 22.2 .
| 24 22.3
! 24 224

(Guide continues on page 130.)
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"Petaluma General Plan

Figure 11-3: Guide 10 Health and Safety Goals, Objectives, Policies, Programs, and Implementation
(continueci).

Objectives Policies Programs Body Responsible for Implementationl
cC CM| PD PW BD FR PO

Noise
m 25,26,27 23 . . .
m 25,26,27 24 . .
Alr Quality
n 27,28 25 . .
n 27,28 26 .

Goal 3: Provide an adequate, consistent water supply

o.p.q 29-32 27 . .
0,p.q 29-32 28 . .
0,p.q 29-32 29 . . .
Goal 4: Maintain and improve water quality
rs.t 34-38 29.1
r 34 30
r.s.t 34,37,39 31
r,s.t 34,37,39 32 -
rs 33,34,3739 3 3 . .
rs 37,38,39 34 .
s 34,36,37 35 . .
t 35,37,38,39 36 .
t 37,38,39 37 : . : :
s 33 38
] 34,37,38,39 39

Notes:! CC: City Council  CM: Cii Manager ~ PD: Planning Department ~ PW: Public Works De-
partment  BD: Building Department ~ FR: Fire Department PO: Police Department
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APPENDIX 0.1

New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233-

pec et EOGD”

M " E“V %nry G. Williams
Commissioner
June 25, 1987 AUB 19 1987
DWISION OF
. REGULATORY AFFAIRS
MEMORANDUNM
TO: Regional Air Pollution Control Engineers
Bureau Directors t_» ,
Section Chiefs , n
A
FROM: H. Hovey (Originator: J. Davis/R najeuski)_,';’;' - P 87-AIR23

SUBJECT: Municipal Solid Waste Combustion Facilities - Health Risk Permtting
| ssues

Heal th Ri sk Assessnent

Any application for air pernmits to construct a new nunicipal solid waste
incineration (MsWI) facility which nay have a significant inpact on the
environment will require preparation of a Draft Environmental |npact Statenent
(DBI'S) under the State Environnmental Quality Review Act (SEQRA). Wthin such a
DRI'S there shoul d be an evaluation of the health risks associated wth em ssions
of air contam nants of nost concern from such plants since such potenti al
inpacts may be of utmost inportance.

If the DEIS does not, orcannot because itis prepared at a prelimnary stage,
address such risks, or if the information provided is inadequate to allow the
Departnent to make necessary decisions for issuance of permts, a supplenental
DEIS will he required at the time of application for permts. Such supplemental
DEIS will be a requiremeat for a determnation of conplete application for
facilities where such potential inpacts exist.

A health risk assessment is necessary at the time of permt application to allow
the Department to determine if the requirements of 6NYCRR 617.9 have been
adequat el y addressed at the time when a decision nust be nmade on the
aﬂplication. Such information i s al SO necessary to determne if conpliance with
the requirements of 6 NYCRR 257-1.4(b) has been satisfactorily dewnstrated.

I npacts of criteria contam nants (suspended particulates, SO,, NO,, CO, O,
lead) attributable to the project should be conpared to exis%ins ambient air
qual ity standards.

The selection of contamnants that will be subject to a health risk analysis is
the responsibility of the applicant. However, the contaminants listed in Table
1, at a mninmm should be included in such an eval uation.

In addition, when a health risk assessnment is not performed for any contam nant
listed in Table 1, oranyother contam nant projected by the applicant, a



justification as to why this assessment is not included should be provided on a
contam nant specific basis. Ifsufficient justification is not. provided, the
Departnent may require additional information, i.e., a specific health risk
assessnment .

In evaluating the health risks, all routes of exposure should be addressed
including inhalation, dermal contact and ingestion. Risk assessnent nethods,
procedures and nodel s shoul d be acceptable to both the Department of Heal th
(po#) and the Department of Environnental Conservation (DEC).

As part of the application review process, the acceptability of the risks
identified and evaluated in the BIs will be considered in establishing
perm ssible em ssion ameunts in Section G of the incinerator permit application
or Section F should the facility qualify as a Stationary Conmbustion Installation
and require use of that form.

It shoul d be recognizedthat i nformation provided in Section G of the
Incinerator Pernmit to Construct/Certificate to Operate (pc/co) application
formor Section F of the Stationary Conmbustion Installation Bc/co application
formis not enforceable, per se, as discussed in Air  Guide-10. Unless an
m ssion limit established by [aw or regulation or a specific nunmerical special
permt condition applies, emssions of a contamnant are only limted to levels
which are denmonstrated to show conpliance with an apjforopri ate ambient air
qual ity standard orare found to be acceptabl e in terms Of risk assessnent in
cases where noanbi ent air quality standard has beem established.

Emission Estimates

1. "Al emssion estimates used to estinmate risks must be reviewed to
determine if they are adequately documented and referenced.
2. |f enmission estimates used axe found tobereasonable and appropriate
by DEC, no further documentation Will be required.
3. If amy em ssion estimte alopears to be unreasonably |ow or
inappropriate, additional justification W[l be requested.
a. 'fr sukticient jUstification is provided. _.and health risks are
found to be acceptable, t he €m SSi On estimate wed t O estimatethis health ri sk
will be established u a permssible emssion level in the Permit t0 Construct

(Section G or F depending on the application form). _
If justification is not possible, but health risks are found to

be acceptable, the emission ® stimt.ed will be established u a pernissible
em ssion as in (a) above.

c. If sufficient justification is met provided, and/or health risks
are found to be narginal Or unacceptable, It will be staff's position to
rvecommend deni al of permits.

Emi Ssi on_Testing

Emission tests shoul d be established as a special permt condition for all
contamnants for which a health risk e ssessxent is perfornmed, as well as those
emissions for which standards or linmts have been established by regulation or
special permt condition.

A (i) If emssions neasured during stack testing required by DEC exceed
an anount set by law or regulation or a specific numerical special permt



condition, the source will be considered to be in violation and appropriate
action will be initiated.

fii) Qther than specific nunerical sPeci al permt conditions (i.e.
emssion limts) beyond those established by 'law or regul ation, any special
permt conditions witten to address emi ssions of any unregul ated toxic
contamnant will prescribe a procedure to be followed in the event any enissions
are greater than presented in the permt application. This procedure is
described in the follow ng sections B and C.

' B. |f enissions ofcontam nants, other than those addressed by A (i)
above, exceed t he amounts listed in Section ¢ (or ®) as perm ssible em ssions,
t he adpplicant will be provided the opportunity to, within a reasonable tine
period, identify measures for reducing em ssions bel ow such perm ssible anounts
and re-testing. Permission for continued operation during this period nust be
requested by the applicant/source owner and approved by DEC.

C. If, after re-testing as indicated in B above, em ssions of any
contam nants so affected show continued exceedance of any associated perm ssible
enission |evel, the applicant will be allowed to apply for a new COto change
the permssible emssion |evel established on the previous PC or CO to reflect
the emssion levels found during testing. Such action is subject to SEQRA and
will require a determination as to whether such an increase in permssible
emissions | S Significant.

- (1) If the increase is found to be insignificant, a negative declaration
Wi |l be prepared, the permssible emssion [evel wll| be changed, *and the CO
issued, if all other requirenments have been satisfied.

(1) If the increase is found to be significant, the applicant will be
required todenonstrate why the Increased emssion Tevel should be allowed.
This denmonstration nust include a health riskassessment for each contam nant
emtted in amunts exceeding theinitially approved perm ssible emssion |evels.
Public hearings will be required to provide opportunity for public comment. The
Commissioner of DEC wil| determine if the risk associated with any increased

emssion level is acceptable. |f the increased emissions are found to be
acceptable, the permssible emssion [evel wll be changed and the CO issued,
again if all other requirenments have been satisfied. |f not, the Commissioner

may identify steps to be taken to mtigate inpacts, or he may deny the CO

Coor di nati on

Any portion of the review of a MsWwI facility involving health risk assessnent or
coordination with the New York State Department of Health will be done or
coordi nated bythe Bureau of Air Texics (BAT?]. Qther portions of the review for
such facilities will be coordinated by the Bureau of Source Control (BSC)

through agreement with the appropriate Regional Ofice.

These provisions are effective immediately foOr any applications for MswI
facilities not determned conplete as of the-date of this memorandum.

ce: Kegional Directors of Environmental Quality Engineering
87-2-29



TABLE 1
CONTAMINANTS REQUIRING A HEALTH RISK ANALYSIS

PCDD/PCDF (expressed as 2,3,7,8-TCDD equi val ents using the Eadon net hod)
Arsenic

Cadm um

Chrom um
Manganese

Mer cury

Ni ckel

PAH

Vanadi um

Zinc

For nal dehyde
Chrysene

BAP

PCB

Hydrogen Chloride
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APPENDIX 0.3 SEQR

State Environmental Quallty Review
FULL ENVIRONMENTAL ASSESSMENT FORM

~pose: The full EAF is designed to help applicants and agencies determine, in an orderly manner, whether a project

sction may be significant. The question of whether an action may be significant is not always easy to answer. Frequent-
,» there are aspects of a project that are subjective or unmeasureable. It is also understood that those who determine
sgnificance may have little or no formal knowledge of the environment or may be technically expert in environmental
wnalysis. In addition, many who have knowledge in one particular area may not be aware of the broader concerns affecting

-he question of significance.
The full EAF is intended to provide a method whereby applicants and agencies can be assured that the determination

wocess has been orderly, comprehensive in nature, yet flexible to allow introduction of information tofit a project or action.

full EAF Components: The full EAF is comprised of three parts:
Part 1. Provides objective data and information about a given project and its site. By identifying basic project
data, it assists a reviewer in the analysis that takes place in Parts 2 and 3.

Part 2: Focuses on identifying the range of possible impacts that may occur from a project or action. It provides
guidance as to whether an impact is likely to be considered small to moderate or whether it is a potentially
large impact. The form also identifies whether an impact can be mitigated or reduced.

Part 3: If any impact in Part 2 is identified as potentially-large, then Part 3 is used to evaluate whether or not the
impact is actually important.

DETERMINATION OF SIGNIFICANCE-Type 1 and Unlisted Actions

Identify the Portions of EAF completed for this project: 0O Part 1 0 Part 2 OPart 3

Upon review of the information recorded on this EAF (Parts 1-and 2 and 3 if appropriate), and any other supporting
information, and considering both the magitude and importance of each impact, it is reasonably determined by the
lead agency that:

0 A.The project will not result in any large and important impact(s) and, therefore, is one which will not
have a significant impact on the environment, therefore a negative declaration will be prepared.

0 B. Although the project could have a significant effect on the environment, there will not be a significant
effect for this Unlisted Action because the mitigation measures described in PART 3 have been required,
therefore a CONDITIONED negative declaration will be prepared.*

O C. The project may result in one or more large and important impacts that may have a significant impact

on the environment, therefore a positive declaration will be prepared.
. A Conditioned Negative Declaration is only valid for Unlisted Actions

Name of Action

Name of Lead Agency

Print or Type Name of Responsible Officer in Lead Agency Title of Responsible Officer

Signature of Responsible Officer in Lead Agency Signature of Preparer (if different from responsible officer)

-Date
1




PART |-PROJECT INFORMATION

Prepared by Project Sponsor

NOTICE: This document is designed to assistin determining whether the action proposed may have a significant effect
on the environment. Please complete the entire form, Parts A through E. Answers to these questions will be considered
as part of the application for approval and may be subject to further verification and public review. Provide any additional

information you believe will be needed to complete Parts 2 and 3.

It is expected that completion of the full EAF will be dependent on information currently available and will not involve
new studies, research or investigation. If information requiring such additional work is unavailable, so indicate and specify
each instance.

NAME OF ACTION

LOCATION OF ACTION (Include Street Address, Municipality and County)

NAME OF APPLICANT/SPONSOR BUSINESS TELEPHONE
{ )
ADDRESS
CITY/PO STATE 2P CODE
NAME OF OWNER (If different) BUSINESS TELEPHONE
( )
ADDRESS
CITY/PO STATE ZIP CODE

DESCRIPTION OF ACTION

Please Complete Each Question-Indicate N.A. if not applicable

A. Site Description

Physical setting of overall project, both developed and undeveloped areas.

1. Present land use: OUrban @Industrial {OCommercial UResidential (suburban) ORural (non-farm)
O Forest OAgriculture OOther

2. Total acreage of project area: acres..
APPROXIMATE ACREAGE PRESENTLY AFTER COMPLETION
Meadow or Brushland (Non-agricultural) acres acres
Forested acres acres
Agricultural (Includes orchards, cropland, pasture, etc.) acres acres
Wetland (Freshwater or tidal as per Articles 24, 25 of ECL) acres acres
Water Surface Area acres acres
Unvegetated (Rock, earth or fill) acres acres
Roads, buildings and other paved surfaces acres acres
Other (Indicate type) acres acres

3. What is predominant soil type(s) on project site?
a. Soil drainage: Owell drained ——______ % of site {OModerately well drained —_ % of site

1Poorly drained ________ % of site
b. If any agricultural land is involved, how many acres of soil are classified within soil group 1through 4 of the NYS
Land Classification System? ________ acres. (See 1 NYCRR 3701.

4. Are there bedrock outcroppings on project site? d ves d No

a What is depth to bedrock? (in feet)

2



9.
10
11.

12.

13.

15.

16.

17.

18.

19.

20.

B.

Approximate percentage of proposed project site with slopes: Lo10% % 010-l 5% — %

015% or greater %
Is project substantially contiguous to, or contain a building, site, or district, listed on the State or the National
Registers of Historic Places? O ives 0 ino
Is project substantially contiguous to a site listed on the Register of National Natural Landmarks? U ves ONo
Vhat is the depth of the water table? —__ (in feet)
Is site located over a primary, principal, or sole SOUrce aquifer? O ves ONo

Do hunting, fishing or shell fishing opportunities presently exist in the project area? UYes UINo

Does project site contain any species of plant or animal life that is identified as threatened or endangered?
O Ives U no According to
Identify each species

Are there any unique or unusual land forms on the project site? (i.e., cliffs, dunes, other geological formations)
O ves ONo Describe

Is the project site presently used by the community or neighborhood as an open space or recreation area?
Q ves ONo If yes, explain

Does the present site include scenic views known to be important to the community?
Qe ONo

Streams within or contiguous to project area:
a. Name of Stream and name of River to which it is tributary

Lakes, ponds, wetland areas within or contiguous to project area:

a. Name b. Size (In acres)
Is the site served by existing public utilities? OYes CONo
a) If Yes, does sufficient capacity exist to allow connection? OYes ONo
b} If Yes, will improvements be necessary to allow connection? CYes CNo

Is the site located in an agricultural district certified pursuant to Agriculture and Markets Law, Article 25-AA.
Section 303 and 3042 O ves CONo

Is the site located in or substantially contiguous to a Critical Environmental Area designated pursuant to Article 8
of the ECL, and 6 NYCRR 617? Q Ives ONo

Has the site ever been used for the disposal of solid or hazardous wastes? OYes ONo

Project Description

1. Physical dimensions and scale of project (fill in dimensions as appropriate)

a. Total contiguous acreage owned or controlled by project sponsor — _________ acres.
b. Project acreage to be developed: _______ acres initially; _ acres ultimately.
c. Project acreage to remain undeveloped —________ acres.
d. Length of project, in miles: ___________ (If appropriate)
e. If the project is an expansion, indicate percent of expansion proposed %
f. Number of off-street parking spaces existing ____ ; proposed
g. Maximum vehicular trips generated per hour _________ (upon completion of project)?
h. If residential: Number and type of housing units:

One Family Two Family Multiple Family Condominium
Initially
Ultimately
i. Dimensions (in feet) of largest proposed structure ____ height; ____ width; __ length.
j. Linear feet of frontage along a public thoroughfare project will occupy 1s? ___ ft.
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2. How much natural material (i.e., rock, earth, etc.) will be removed trom the site? ______ tons/cubic yards

3. Will disturbed areas be reclaimed? OYes ONo CON/A

a. If yes, for what intend . purpose is the site being reclaimed?

b. Will topsoil be stockpiled for reclamation? U Ives ONo
c. Will upper subsoil be stockpiled for reclamation? OYes ONo
4. How many acres of vegetation (trees, shrubs, ground covers) will be removed from site? —_ acres.
5. Will any mature forest (over 100 years old) or other locally-important vegetation be removed by this project?
OYes g No
6. If single phase project: Anticipated period of construction —________ months, (including demolition).
7. If multi-phased:
a. Totai number of phases anticipated ——___ (number).
b. Anticipated date of commencement phase 1 _____________month —_________year, (including demolition).
c. Approximate completion date of final phase —_________month______ vyear.
d. Is phase 1 functionally dependent on subsequent phases? OYes CNo

8. Will blasting occur during construction? OYes ONo

9. Number of jobs generated: during construction —____; after project is complete

10. Number of jobs eliminated by this project

11. Will project require relocation of any projects or facilities? OYes CINo If yes, explain
12. Is surface liquid waste disposal involved? O ves ONo

a. If yes, indicate type of waste (sewage, industrial, etc.) and amount

b. Name of water body into which effluent will be discharged

13. Is subsurface liquid waste disposal involved? [OYes ONo Type

14. Will surface area of an existing water body increase or decrease by proposal? OvYes ONo
Explain
15. Is project or any portion of project located in a 100 year flood plain? COYes ONo

16. Will the project generate solid waste? OYes ONo

a. If yes, what is the amount per month —__________ tons
b. If yes, will an existing solid waste facility be used? OvYes a No
c. If yes, give name . location
d. Will any wastes not go into a sewage disposal system or into a sanitary landfill? OYes ONo
e. If Yes, explain
77. Will the project involve the disposal of solid waste? 0 ves ONo
a. If yes, what is the anticipated rate of disposal? ——__ tons/month.
b. If yes, what is the anticipated site life? —____ years.

18. Will project use herbicides or pesticides? OYes d INo

19. Will project routinely produce odors (more than one hour per day)? U IYes ONo
20. Will project produce operating noise exceeding the local ambient noise levels? OvYes ONo
21. Will project result in an increase in energy use? OvYes d No
If yes, indicate type(s)
22. If water supply is from wells, indicate pumping capacity — gallons/minute.
23. Total anticipated water usage perday — gallons/day.
24. Does project involve Local, State or Federal funding? OYes CINo

If Yes, explain




EAVISAITIZNY 1)

P R R s A ~ T

Type Date
City, Town, Village Board U Yes ONo
City, Town, Village Planning Board Q ves ONo
ri+y, Town Zoning Board d ves ONo
wity, County Health Department Q es ONo
Other Local Agencies d ves O No
Other Regional Agencies OYes ONo
State Agencies OYes [INo
Federal Agencies OYes ONo
C. Zoning and Planning Information
1. Does proposed action involve a planning or zoning decision? OvYes ONo
If Yes, indicate decision required:
a Izoning amendment Ozoning variance Ospecial use permit {Osubdivision Osite plan
Onew/revision of master plan Oresource management plan Oother

2. What is the zoning classification(s)of the site?
3. What is the maximum potential development of the site if developed as permitted by the present zoning?

4. What is the proposed zoning of the site?
5. What is the maximum potential development of the site if developed as permitted by the proposed zoning?

6. Is the proposed action consistent with the recommended uses in adopted local land use plans? OYes 0 No
7. What are the predominant land use(s) and zoning classifications within a % mile radius of proposed action?

8 Is the proposed action compatible with adjoining/surrounding land uses within a % mile? OYes ONo

9. If the proposed action is the subdivision of land, how many lots are proposed?

a. What is the minimum lot size proposed?

10  Will proposed action require any authorization(s} for the formation of sewer or water districts? O ves CiNe
11 Will the proposed action create a demand for any community provided services (recreation, education, police,
fire protection)? U Ives d N
a. If yes, is existing capacity sufficient to handle projected demand? O ves ONo
12 Will the proposed action result in the generation of traffic significantly above present levels? OYes ONo
a. If yes, is the existing road network adequate to handle the additional traffic? O ves ONo

D. Informational Details
Attach any additional information as may be needed to clarify your project. If there are or may be any adverse
impacts associated with your proposal, please discuss such impacts and the measures which you propose to mitigate or

avoid them.

E. Verification
| certify that the information provided above is true to the best of my knowledge.
Date

Applicant/Sponsor Name

shature Title

If the action is in the Coastal Area, and you are a state agency, complete the Coastal Assessment Form before proceeding
with this assessment.



Responsibility of lead Agency

General information (Read Carefully)

In completing the form the reviewer should be guided by the question: Have my responses and determinations been
reasonable? The reviewer is not expected to be an expert environmental analyst.

Identifying that an impact will be potentially large (column 2) does not mean that it is also necessarily significant.
Any large impact must be evaluated in PART 3 to determine significance. Identifying an impact in column 2 simply
asks that it be looked at further.

The Examples provided are to assist the reviewer by showing types of impacts and wherever possible the threshold of
magnitude that would trigger a response in column 2. The examples are generally applicable throughout the State-and

- for most situations, But, for any specific project or site other examples and/or lower thresholds may be appropriate

for a Potential Large Impact response, thus requiring evaluation in Part 3.

The impacts of each project, on each site, in each locality, will vary. Therefore, the examples are illustrative and
have been offered as guidance. They do not constitute an exhaustive list of impacts and thresholds to answer each question.

The number of examples per question does not indicate the importance of each question.
In identifying impacts, consider long term, short term and cumiative effects.

Instructions (Read carefully)

a.
b.

C.

Answer each of the 19 questions in PART 2. Answer Yes if there will be any impact.
Maybe answers should be considered as Yes answers.
If answering Yes to a question then check the appropriate box (column 1 or 2)to indicate the potential size of the

impact. If impact threshold equals or exceeds any example provided, check column 2. If impact will occur but threshold
is lower than example, check column 1.

If reviewer has doubt about size of the impact then consider the impact as potentially large and proceed to PART 3.
If a potentially large impact checked in column 2 can be mitigated by change(s) in the project to a small to moderate
impact, also check the Yes box in column 3. A No response indicates that such a reduction is not possible. This
must be explained in Part 3.

1 2 3
Smali to | Potential | Can Impact Be
Moderate ‘Large Mitigated By
IMPACT ON LAND Impact Impact |Project Change
Will the proposed action result in a physical change to the project site?
ONO (0OYES
Examples that would apply to column 2
Any construction on slopes of 15% or greater, (15 foot rise per 100 a a Oves 0ONo
foot of length), or where the general slopes in the project area exceed
10%.
Construction on land where the depth to the water table is less than O O Oves [INo
3 feet.
Construction of paved parking area for 1,000 or more vehicles. 0 | Oves [No
Construction on land where bedrock is exposed or generally within O d Oyves [No
3 feet of existing ground surface.
Construction that will continue for more than 1 year or involve more O d Oves O No
than one phase or stage.
Excavation for mining purposes that would remove more than 1,000 O ] Oves [ONo
tons of natural material (i.e., rock or soil) per year.
Construction or expansion of a sanitary landfill. O O Oves [ONo
Construction in a designated floodway. O O Cves [ONo
Other impacts O d Ovyes [ONo
Will there be an effect t:.....y uri.que or unusual land forms found on
the site? (i.e., cliffs, dunes, geological formations, etc.JZJNO  OYES
Specific land forms:, l O l Clves No
a a
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IMPACT ON WATER
Will proposed action affect any water body designated as protected?

(Under Articles 15, 24, 25 of the Environmental Conservation Law, ECL)
ONCG  [YES

Examples that would apply to column 2
Developable area of site contains a protected water body.

Dredging more than 100 cubic yards of material from channel of a
protected stream.

Extension of utility distribution facilities through a protected water body.
Construction in a designated freshwater or tidal wetland.

Other impacts:

. Will proposed action affect any non-protected existing or new body

of water? ONO 0 v

Examples that would apply to column 2
A 10% increase or decrease in the surface area of any body of water
or more than a 10 acre increase or decrease.

Construction of a body of water that exceeds 10 acres of surface area.

Other impacts:

. Will Proposed Action affect surface or groundwater

quality or quantity? ONO OYES
Examples that would apply to column 2
IProposed Action will require a discharge permit.
IProposed Action requires use of a source of water that does not
have approval to serve proposed (project) action.
IProposed Action requires water supply from wells with greater than 45
gallons per minute pumping capacity.
Construction or operation causing any contamination of a water
supply system.

¢ Proposed Action will adversely affect groundwater.

Liquid effluent will be convey--d off the site to facilities which presently
do not exist or have inadequate capacity.

Proposed Action would use water in excess of 20,000 gallons per
cay.

Proposed Action will likely caw e siitation or other discharge into an

existing body of water to the extent that there will be an obvious visual

contrast to naturai conditions.
Proposed Action will require the storage of petroleum or chemical

;products greater than 1,100 gallons.

Proposed Action will allow residential uses in areas without water

and/or sewer services.

Proposed Action locates commercial and/or industrial uses which may
riequire new or expansion of existing waste treatment and/or storage
facilities.

Other impacts:

Will proposed action alter drainage flow or patterns, or surface
water runoff? ONO  LTIYES

Ex»mples that would apply to column 2
Proposed Action would change flood water flows.

1 2 3
Small to Potential | Can Impact Be
Moderate Large Mitigated By

Impact Impact Project Change

J O dves d

O 4 d ves ONo

O d Oves 0 no

O O COves U no

d d O ves d

O Yes d o

O d O ves O o

d O Oves U no

O O Oves [ONo

4d O d ve OONo

c d O Yes ONo

d O Oves 0 1o

d d Oyes ONo

d O O Yes ONo

d O Oves U o

d O Oves 0ONo

d O Oves CINo

O | O ves d o

O O Tyes ONo

O O —Yes [No

O O _Yes UiNo




U=18 1 £ 3
Small to | Potential | Can Impact Be
Moderate Large Mitigated By
Impact Impact | Project Change
* Proposed Action may cause substantial erosion. O U Oves ONo
® Proposed Action is incompatible with existing drainage patterns. O U d e UNo
* Proposed Action will allow development in a designated floodway. a d Oves 0ONo
® Other impacts: O d Q ves ONo
IMPACT ON AIR
7 Will proposed action affect air quality? ONO U M
Examples that would apply to column 2
® Proposed Action will induce 1,000 or more vehicle trips in any given O O Oves [ONo
hour.
e Proposed Action will result in the incineration of more than 1ton of O O Olves d N
refuse per hour.
® Emission rate of total contaminants will exceed 5 ibs. per hour or a O O Oyes Q N
heat source producing more than 10 million BTU’s per hour.
® Proposed action will allow an increase in the amount of land committed U O d ves ONo
to industrial use.
® Proposed action will allow an increase in the density of industrial O O d Ves ONo
development within existing industrial areas.
e Other impacts: O Q d ves [ONo
IMPACT ON PLANTS AND ANIMALS
8 Will Proposed Action affect any threatened or endangered
species? ONO O VYES
Examples that would apply to column 2
* Reduction of one or more species listed on the New York or Federal a Q d ves ONo
list, using the-site, over or near site or found on the site.
* Removal of any portion of a critical or significant wildlife habitat. | Q COves [ONo
e Application of pesticide or herbicide more than twice a year, other O d Oves ONo
than for agricultural purposes.
¢ Other impacts: O O d ves [ONo
9 Will Proposed Action substantially affect non-threatened or
non-endangered species? ONO  [JYES
Examples that would apply to column 2
¢ Proposed Action would substantially interfere with any resident or a a d ves ONo
migratory fish, shellfish or wildlife species.
® Proposed Action requires the removal of more than 10 acres O a Qv O o
of mature forest (over 100 years of age) or other locally important
vegetation.
IMPACT ON AGRICULTURAL LAND RESOURCES
10 Will the Proposed Action affect agricultural land resources?
ONO  TJYES
Examples that would apply to column 2
. The proposed action would sever, cross or limit access to agricultural O a Oves ONo
land (includes cropland. hayfields, pasture, vineyard, orchard, etc.)

a



“onstruction activity would excavate or compact the soil profile of
agricultural land.

® The proposed action would irreversibly convert more than 10 acres
of agricultural land or, if located in an Agricultutal District. more
than 2.5 acres of agricultural land.

® The proposed action would disrupt or prevent installation of agricultural
land management systems (e.g., subsurface drain lines, outlet ditches,
strip cropping); or create a need for such measures (e.g. cause a farm
field to drain poorly due to increased runoff)

® Other impacts:

IMPACT ON AESTHETIC RESOURCES
11. Will proposed action affect aesthetic resources? 0ONO U YES
(If necessary, use the Visual EAF Addendum in Section 617.21,
Appendix B.)
Examples that would apply to column 2

¢ Proposed land uses, or project components obviously different from
or in sharp contrast to current surrounding land use patterns, whether
man-made or natural.

* Proposed land uses, or project components visible to users of
aesthetic resources which will eliminate or significantly reduce their
enjoyment of the aesthetic qualities of that resource.

* Project components that will result in the elimination or significant
screening of scenic views known to be important to the area.

® Other impacts:

IMPACT ON HISTORIC AND ARCHAEOLOGICAL RESOURCES
12. Will Proposed Action impact any site or structure of historic, pre-
historic or paleontological importance? ONO  ([JYES
Examples that would apply to column 2
* Proposed Action occurring wholly or partially within or substantially
contiguous to any facility or site listed on the State or National Register
of historic places.
® Any impact to an archaeological site or fossil bed located within the
project site.
* Proposed Action will occur in an area designated as sensitive for
archaeological sites on the NYS Site Inventory.
e Other impacts:

IMPACT ON OPEN SPACE AND RECREATION
13 Will Proposed Action affect the quantity or quality of existing or
future open spaces or recreational opportunities?
Examples that would apply to column 2 ONO [OYES
‘he permanent foreclosure of a future recreational opportunity.
e A major reduction of an open space important to the community.

e Other impacts:

1 2 3
Small to | Potential |Can Impact Be
Moderate Large Mitigated By
Impact Impact | Project Change
O 0] Cyes [ONo
O cl O ve O N
cl O O yes ONo
O . Oves [ONo
O J Oves [ONo
cl O Oyves [ONo
cl cl Cyes [ONo
cl O Oves [No
O ] Clyes [No
O cl Cvyes [ONo
O cl Oyes [ONo
a O Oves [INo
O O Clves: [ONo
| O Oves CINo
a a Cyes [No




IMPACT ON TRANSPORTATION

14 Will there be an effect to existing transportation systems?
ONO  (JYES

Examples that would apply to column 2
o Alteration of present patterns of movement of people and/or goods.
o Proposed Action. will result in major traffic problems.
. Other impacts:

1

2

3

IMPACT ON ENERGY

15. Will proposed action affect the community’s sources of fuel or
energy supply? _ ONO OYES
Examples that would apply to column 2

¢ Proposed Action will cause a greater than 5% increase in the use of

any form of energy in the municipality.

. ® Proposed Action will require the creation or extension of an energy
transmission or supply system to serve more than 50 single or two family
residences or to serve a major commercial or industrial use.

e Other impacts:

NOISE AND ODOR IMPACTS

16. Will there be objectionable odors, noise, or vibration as a result
of the Proposed Action? ONO OYES
Examples that would apply to column 2

® Blasting within 1,500 feet of a hospital, school or other sensitive
facility.
Odors will occur routinely (more than one hour per day).

® Proposed Action will produce operating noise exceeding the local
ambient noise levels for noise outside of structures.

e Proposed Action will remove natural barriers that would act as a
noise screen.

® Other impacts:

IMPACT ON PUBLIC HEALTH

17. Will Proposed Action affect public health and safety?
ONO OYES

Examples that would apply to column 2

Proposed Action may cause a risk of explosion or release of hazardous

substances (i.e. oil, pesticides, chemicals, radiation, etc.) in the’event of

accident or upset conditions, or there may be a chronic low level
discharge or emission.

e Proposed Action may result in the burial of “hazardous wastes” in any
form (i.e. toxic, poisonous, highly reactive, radioactive, irritating,
infectious, etc.)

e Storage facilities for one million or more gallons of liquified natural
gas or other flammable liquids.

® Proposed action may result in the excavation or other disturbance
within 2,000 feet of a site used for the disposal of solid or hazardous
waste.

® Other impacts:
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Small to | Potential .Can Impact Be
Moderate Large Mitigated By
Impact Impact | Project Change
O a Oves ONo
a O OYes ONo
O O Oves d
O d O ves OnNo
O d dves CONo
O d0 Oves [ONo
O O Qe ONo
O O Oves [ONo
O O Qe ONo
O d Qe ONo
a g d ves ONo
O O d ves ONo
a O Oves [ONo
g d OYes [No
O O O vesONo
d O Oves ONo




T

1 2 3
IMPACT ON GROWTH AND CHARACTER Small to Potential |[Can Impact Be
OF COMMUNITY OR NEIGHBORHOOD Moderate Large Mitigated By
18. Will proposed action affect the character of the existing community? Impact Impact Project Change
ONO 0 IS
Examples that would apply to column 2
d a O ves OnNo

- The permanent population of the city, town or village in which the
project is located is likely to grow by more than 5%.

* The municipal budget for capital expenditures or operating services cl cl O ves ONo
will increase by more than 5% per year as a result of this project.

® Proposed action will conflict with officially adopted plans or goals. cl d ves d

cl d JYes d ]No

¢ Proposed action will cause a change in the density of land use.
O U vYes ONo

* Proposed Action will replace or eliminate existing facilities, structures
or areas of historic importance to the community.

¢ Development will create a demand for additional community services
(e.g. schools, police and fire, etc.)

* Proposed Action will set an important precedent for future projects.
® Proposed Action will create or eliminate employment.
® Other impacts:

Oves (No

d Clyes ONo
cl Cyes ONo
] Oves UNo

000 o Oo0doc

19. Is there, or is there likely to be, public controversy related to
potential adverse environmental impacts? ONO  OYES

If Any Action in Part 2 Is Identified as a Potential Large Impact or
If You Cannot Determine the Magnitude of Impact, Proceed to Part 3

Part 3—EVALUATION OF THE IMPORTANCE OF IMPACTS

Responsibility of Lead Agency

Pirt 3 must be prepared if one or more impact(s) is considered to be potentially large, even if the impact(s) may be
mitigated.

Instructions
Discuss the following for each impact identified in Column 2 of Part 2:

1. Briefly describe the impact.
2. Describe (if applicable) how the impact could be mitigated or reduced to a small to moderate impact by project change(s).
3. Based on the information available, decide if it is reasonable to conclude that this impact is important.

To answer the question of importance, consider:

The probability of the impact occurring

The duration of the impact

Its irreversibility, including permanently lost resources of value
Whether the impact can or will be controlled

The regional consequence of the impact

Its potential divergence from local needs and goals

Whether known objections to the project relate to this impact.

(Continue on attachments)

11




APPENDI X P
W SCONSI N

P.| EI'S: Excerpt, Resource Recovery Plant (\Waste Incinerator), Eau Caire,
W sconsin



ORARESPONDENCE/ i EMONANDYM mmmmmmeeee ST 2 0P 0 SO0

APPENT (X P.I

DATE: May 13, 1987 FILE REF: 4560
T0: American Resource Recovery Bureau of Air Management File
FROM:  Steven Klafka, P.E. - AM/3 W_
Environmental Engineer s _
SUBJECT: Addendum to New Source Review #86-5JK-081: Assessment of Deposition

Impacts of Proposed Resource Recovery Incineration Facility at Net.
Richmond, Wisconsin

Introduction

American Resource Recovery of Waukesha, Wisconsin has proposed a 115 ton per
day mass burn refuse incineration facility. It would be located one mile west
of New Richmond, Wisconsin. Combustion gases would flow through a boiler to
generate steam and electricity, then an electrostatic precipitator for air
pollution control.

New Source Review #86-SJK-081 dated February 18, 1987 recommended approval of
the air pollution control permit. “An extensive review of the stack emissions
and their impact on air quality was conducted. No short term standard
(one-hour to one year average) would be exceeded. Lifetime exposure to
carcinogens (i.e. As, Cd, Cr, Ni, PAH, PCB and PCDD/F) was evaluated. Total
risk from all carcinogens via inhalation was predicted to be less than one in
one million. Public comments were received during the 30-day comment period
and at a hearing held April 20th in New Richmond. Among the comments, it was
pointed out that no analysis was conducted which determmined the fate of stack
emissions. OFf primary concern was the bioaccumulation of dioxin in the food
chain after depositing on the ground or surface waters. This addendum to the
review of the air permit application addresses this issue.

Procedure

This analysis follows the procedures outlined in a similar 1987 study
conducted by Stevens and Gerbec for an RDF burning plant proposed for Elk
River, Minnesota.l Air concentrations and deposition of dioxin (TCDD
equivalent) over land, ponds, rivers and fishable lakes was first detenined.
The environmental fate of dioxin on soil, on plant surfaces and in water
bodies was projected. Next, the bioconcentration and distribution of dioxin
In animas and fish was estimated considering their exposures to dioxin in the
air, food and water. Lastly, human ingestion of dioxin by inhalation and the
food chain was determined and extrapolations made of-the potential cancer risk
due to the exposure.

Listed below is the conclusions of their analysis on the proposed Elk River,
Minnesota RDF burning facility:



b2

TO: American Resource Recovery Air Management file

Non-foodchain Dioxin Exposure

Inhalation 0.03 pg/day
Soil Ingestion 0.03
Dermal contact 0.00
Subtotal 0.06 pg/day

Foodchain Dioxin Exposure

Milk and Milk Products 5.04 pg/day
Beef 4.50
Pork 0.55
Lamb 0.34
Chicken 0.00
Egg 0.00
Non-fish Subtotal 10.43
Fish 30.58
Subtotal 41 .01 pg/day
Overall Human Dioxin Exposure 41.07 pg/day TCDD Equivalents

Predicted Cancer Risk Level

Risk = (Exposure) (Correction for 20 vear plant life) (Unit risk factor)

Average weight of exposed individual

(41.1 x 10-9 mg/day) (0.7806) (156 ,000) (mg/kg/d)=]
kg

7.9 x 10-5

Predicted human exposures to dioxin through, non-inhalation routes® (i.e. soil
and food ingestion) are essentially proportional to deposition rates for
dioxin. Therefore, the procedures used by Stevens and Gerbec will be used to
determine non-inhal ation exposures to dioxin near the proposed New Richmond
incinerator. Corrections will be made using deposition rates predicted by
Wisconsin DNR staff for the New Richmond facility and the location of local
water bodies.

The TCDD eguivalent emissions used for ghe New Richmond analysis are
1.18 x 10"° pounds per hour, 0.25 x 10=° pounds per ton of refuse burned
and 32.27 ng/Nn3, dry corrected to 12% CO2
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TO: American Resource Recovery Air Management File

Analysis
Deposition over Land

The deposition rate over land used by Stevens and Gerbec was based on a
maximum air concentration of 0.0312 pg/mTCBD Equivalents and an average.
deposition velocity of 0.3 em/sec. Therefore, the deposition over land (i.e.
soil and plants) is calculated as follows:

Deposition Over Land
(Elk River)
A = 0.0312 pg/m3 x 0.3 cm/sec x 0.01 m/cm x 3600 sec/hr x 8760 hrs/yr
= 2952 pg/me/yr
= 2.95 ng/mz/yr TCDD Equivalents
Predicting Deposition

Evaluation of the procedures currently used to predict deposition reveals
there are several preduninant methods in use. The first method utilizes a
conservative default deposition velocity of 1 cm/sec. This velocity is
applied to predicted air concentrations obtained through dispersion modeling
of stack emissions. The second method is that used by the U.S.EPA and the New
York Department of Environmental Conservation. Inthis case, the Industrial
Source Complex (ISC) dispersion model is used with its deposition option. The
last me%hod utilizes an average deposition velocity calculated from work by
Sehmel.

All three methods produced maximum deposition rates within an order of
magnitude of each other for the New Richmond facility. These maximum
deposition rates are shown below

Deposition Over Land
(New Richmend)

A {1 cm/sec) = 0.015 pg/m3 x 1 cm/sec x 0.01 m/cm x 3600 sec/hr x 8760 hrs/yr

4730 pg/m/yr
4.73 ng/m/yr

A (1SC) = 2.36 ng/mé/yr

A {Sehmel) = 0.015 pg/m3x 0.186 cm/sec x 0.01 cm/sec x 3600 sec/hr x 8760 hrs/yr
= 880 pg/m2/yr
= 0.88 ng/mi/yr
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For the New Richmond incinerator analysis it will be assumed that 1) the soil
and plants receive the maximum deposition rates, 2) domesticated animals will
be simil ar to those on farms evaluated by Stevens and Gerbec, and 3) food
consumption patterns are similar to those used by Stevensand Gerbec. In this
case, an individual fs assumed to consume soil and food (e.g. milk, beef,
pork, etc.) developed from the most exposed air, soil, and plants. To make
the analysis more site specific, dioxin exposure through fish consumption is
evaluated separately. While animals are exposed to dioxin by inhalation and
drinking water, these routes contribute little to the resulting human
exposure. Therefore, no adjustment was made to correct for the differences in
these exposure routes for animals between the Elk River and New Richmond
analysis.

Inhalation Dioxin Exposure = 0.03 pg/day x 0.015 pa/m3_ = 0.01 pg/day
b.0312 pg/m3

Soil Dioxin Exposure = 0.03 pg/day x &./3 ng/m</yrr = 0.05 pg/day
- (1 om/sec) Z.95 ng/me/yr

Soil Dioxin Exposure = 0.03 pg/day x 2.36 n /me/yr = 0.02 pg/day
(1SC) Z.95 ng/me/yr

Soil Dioxin exposure = 0.03 pg/day x 0.88 ng/m2/yr = 0.01 pg/day
(Sehmel) . 7.95 ng/me/yr

Non-Fish Foodchain Dioxin Exposure = 10.43 pg/day x&./3m mm=lyr = 1672 pg/day
(1 cm/sec) Z.95 ng/m/yr

Non-Fish Foodchain Dioxin Exposure = 10.43 pg/day x 2.36 m /m?é§[ = 8.34 pg/day
(1sC) .95 ng/me/yr

Non-Fish Foodchain Dioxin Exposure = 10.43 pg/day x 0.8?3/1!!14%}_' = 3.11 Ppg/day
{Sehmel) .95 ng/mé/yr

Stevens and Gerbe¢ evaluated dioxin exposure via fish consumption considering
deposition on fishable lakes over a four county area. An air concentration of
0.010 pg/m? and a deposition velocitv of 0.1 cm/sec were used. Therefore,
the deposition rate was 0.315 ng/mzlyr. It was assumed that all the fish
consumed by an individual would cane from the lakes in this four county area.

"This depositi on rate is higher than rates predicted for areas two or more
miles from the New Richmond incinerator using the Sehmel orY.S.EPA methods
for predicting deposition. It will be assumed for a worst case scenario that
a person regularly consumes fish caught within the two mile radius around the
incinerator. Surface waters in this area include Hatfield Lake, Strand Lake,
and the Willow River.

Estimates are made for Hatfield Lake. It is located one mile from the
incineration, approximately 80 acres insize,and an average depth of 7 feet-
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Hatfield Lake Deposition
Surface Area = 80 acres x 4046.9 m/acre ® 323,752 m2
Volume = 323,752 m2 x 7 ft x 0.3048 m/ft = 690,757 m3

Dioxin Input (1 cm/sec) =
0.0126 pa/m3){1 cm/sec)((.01 m/cwg 3600 sgc/hr)(876Q_hrs/yr)(323,752m21
, 757 m

= 1862 pg/m3/yr

Dioxin Input
Kell

186 pg/m3/yr
(1.2 x 1079]) day~! x 365 days/yr

4252 pg/m3

Dioxin Concentration in Lake (1 em/sec)

4.25 pg/L

The uptake of dioxin from the water by fish and by humans 1S proportional to
the water dioxin concentration. Exposure is extrapolated_from Stevens and

Gerbec who calculated 30.58 pg/day of human exposure to dfoxin in fish with a
dioxin concentration in lake water of 0.28 pg/L.

Exposure to Dioxin Via Fish = 30.58 pg/d x %z%%_ﬂﬂé&
(1 om/sec) .28 pg/L

= 464.16 pg/d

The dioxin concentration in lake water is also proportional to the deposition
rate.

Exposure to Dioxin Via Fish = 464.16 pg/dx 0.86 ng/mzz/zr
(U.S.EPA) 3.97 ng/m</yr

= 100.46 pgld

Using Sehmel"s method, the deposition velocity over water is 0.103 cm/sec.
The dioxin concentration in lake water is proportional to the deposition
velocity.

Exposure to Dioxin Via Fish = 464.16 pg/d x €.103 cm/sec
(SehmeT) 1 cn/sec

= 47.81 pg/d
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Summary of Worst Case Dioxin Exposure Near New Richmond Incinerator

(pg/day)
1 em/sec ISC Sehmel
Method Method Method
Inhalation 0.01 0.01 0.01
Soil 0.05 0.02 0.01
Non-fish Foodchain 16.72 8.34 3.11
Fish-Hatfield Lake 464 .16 100.46 47.81
480.94 108.83 50.94

Summary of Cancer Risk Level Assuming 20 Years Plant Life

Risk (1 cm/sec Method) = 480.94 x 10-9 x 0.86 x 156,000 =  9.21 x 10-4
AY)

Risk {ISC Method) = 108.83 x 10=9 x 0.86 x 156,000 =  2.09 x 10-4
70

Risk (Sehmel Method) = 50.94 x 10-9 x 0.86 x 156,000 = 9.76 x 10=5
70

Non-Dioxin Emissions

This analysis only addressed exposure to dioxin caning from the proposed
refuse incineration facility. Emission estimates have been made for other
known or suspected carcinogens such as arsenic, cadmium, chromium, nickel,
polyaromatic hydrocarbons and polychlotinated biphenyls. Using the ratio
between the unit risk value for each of these pollutants and that for 2, 3, 7,
8 - TCDD, the non-dioxin emissions can be roughly converted to dioxin
equivalent emissions. If this is done, the inhalation toxicity of the
non-dioxin emissions are roughly nine times greater than the predicted
dioxin/furan emissions. Assuming similar modesof deposition, environmental
half lives and bioavailability as TCDD, the food chain risks predicted here
may be nine times greater. Further analysis is necessary for the non-dioxin
pollutants since they may be emitted in the gaseous phase (i. e. PAH), have
n?$ligibie half lives {i. e. trace metals) or not be accumulated in the food
chain.

Conclusion

The previous analysis evaluating the impact of stack emissions from the
proposed American Resource Recovery refuse incinerator facility addressed only
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exposure via inhalation. Total combined cancer risk from $¢ven known or
suspected carcinogens was predicted to be less than 1 x 10*¥ for

inhal ation. The analysis conducted here shows that risk from non-inhalation
routes of exposure range from 9.76 x 1072 to 9.21 x 10=%. This only
considers. exposure to polychlorinated dibento - p ~-dioxinand polychlorinated
dibenzofurans.

Recommendations

This rough analysis indicates that non-inhalation routes of exposure are
significant. Additional measures should be considered to reduce the emissions
and impact. Other resource recovery facilities have achieved emission levels
for trace metals and organics, two orders of magnitude lower than those®
anticipated for the New Richmond facility equipped with an ESP. These

lower emissions have been primarily achieved as a result of 1) improved
combustion, 2) more efficient particulate control (i.e. fabric
filter-baghouses or high SCA electrostatic precipitators), and 3) the useof
dry scrubging systems to condense and agglomerate trace metals and

organics. Being that the combustion system (i.e. Cadoux technology) is
fixed, it is recommended that the proposed electrostatic precipitator be
replaced with a dry scrubber/fabric filter baghouse air pollution control
system (DS/FF).

This impact anatysis was based on projected TCDO Equivalent emissions of
32.3 ng/Nm°, dry B 12% CO2 (i.e. 1.18 X 10-6 #/hr.). It is suggested
that a TCDD Equivalent limitation of 3 ng/Nm3 be included in the air
permit. Otheg'JS/FF equipped facilities have achieved emissions as 1ow as
0.108 ng/Nm3 3.

The limitations for other pollutants should be reduced to insure proper
"operation of the control system and reductions in trace metals and organics.
Suggested limits are a particulate limit of 0.015 gr/dscf @ 12% COz, a

sulfur dioxide limit of 50 ppmdv @ 12% C02, a lead limit of 1.07 X

10-4 gr/dscf @ 12% CO2 (0.71% of the particulate emissions), and 2

hydrogen chloride 1imit of 50 ppmdv @ 12% C0z. All these imitgtion shave
been easily achieved with DS/FF air pollution control systems.< Stack tests
would verify compliance with these limitations. Continuous monitoring of the
scrubbing liquid flow rate, inlet temperature to the baghouse and pressure
drop across the baghouse would indirectly verify long-term compliance between
stack tests.

It is expected that with the DS/FF control equipment, the emissions and
deposition impacts of the proposed New Richmond resource recovery incineration
facility will be significantly reduced.

It is recommended that the air permit be issued contingent upon the
installation and use of the dry scrubber/fabric filter baghouse control system.
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~— APPENDIX Q.I

CENTRE FOR ENVIRONMENTAL
MANAGEMENT AND PLANNING

our ref. RC62/MD

Your ref:

14 Cctober 1987

Ms J S Sinon

8 Assini boi ne Road
Appt. 1501 North Yorks
Ontario MBJ | L4
CANADA

Dear Jennifer,

We have pleasure in forwarding to you our report which conprises a
review of sone 20 environnental statements and assessnments covering a
range of projects in ten countries in Europe and Scandi navi a.
Cbviously the study has not been conprehensive and has been, of
necessity, confined somewhat selectively to those reports that could
be obtained and reviewed within the short period of time available.
As proposed in M Cark's interimreport a nunber of the statements
obtained were in summary formand it is not clear in nost of these
cases which organizations, consultants etc were involved in the
preparation of the parent report or what 'scope had been determ ned.

Where relevant, we have indicated this [imtation in the attachement.
Qur review has addressed the questions- enumerated in your " Proposal
for Research" with reference confined to the docunents reviewed by
specifically answering questions 7-21 in the questionnaire that you
prepared. We have not summarised the national legislation or the
agencies involved in requirements for and reviewing of EIAs. As you
can see, several of the cases were from countries outside t he EEC or
preceeded the EEC environnmental inpact directive (85/337/EEC); however
this draft directive has been a strong influence on the devel opment of
EI A procedures in Europe, and in Scandinavia during the tinme reviewed.

It may be worth noting, that the preanble to the directive nentions
that "the best environmental policy consists in preventing the

creation of pollution of nuisances at source..." and states "the
effects of a project on the environnent nust be assessed in order to
take account of concerns to protect human health...". Article 3

requires the EIA to identify, describe and assess "... the direct and
indirect effects of a project on.." inter alia human beings, fauna and



flora. However, the specific requirements for health re la ted
information for projects falling within the Directive is confined
under Article 5 (Annexs II1) to " ... an estimate of . . . emissions

(..noise, vibration ete)" and a “description of the aspects of the
environment likely to be significantly affected including population,
fauna” etc.

The review of the EIAs and EISs and the following general comments
should therefore be seen in the light of the limited guidance that the
Directive offers on the inclusion of health considerations in
environmental impact assessments.

- Even although a number of the projects were conducted in countries
outside the EEC, the influence of the EEC Directive and other policy
statements may tend to preclude consideration of human health aspects
within EIAs . This may also be favoured by the tradition to separate
the consideration of health and environment e.g. in different
regulatory agencies. Health is often considered as an aspect of
safety : this is borne out by the greater consideration given to human
health in the EIAs relating to the nuclear industry, where percieved
risks to human health are probably greater.

- From the limited evidence there is tendency to consider the day to
day operation of a project rat her than consi der potential incidents
whi ch coul d have a far greater effect on human health. on the other
hand, there is no clear evidence of greater consideration either to
health effects “within the factory fence” or to effects arising from
exposure of humans in the external environment.

- It is clear from some of the statements that separate documentation
on health exists. It was not possible to obtain any such
documentation or to determine the extent to which it would be publicly
available. 1Indeed,we are aware of a number of documents, produced by
members of the petrochemical industry, that are not made available to
the public.

- Health does not appear to have been identified as a ma jot issue in
preliminary “scoping” of EIAs, where this was undertaken and does not
appear to have emerged as an issue during public consultation.

I hope that these observations, and the reviews submitted in the
attached report are of value to you. You will notice that | have
appended a number of papers that discuss the health component of EIA
for your interest.
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Should you require any clarification of points nentioned in our
subm ssion, please do not hesitate to contact ne.

Kind regards

Yours sincerely

M s Ao

Mat t eswHHSa vi es
Proj ects Manager



COVERI NG NOTE

The purpose of this covering note is to nake explicit a nunber of points
pertinent to the study conducted by ourselves. Principally, it discusses the
met hod adopted by the research team enphasising the assunptions made during the
research and highlighting the major limtations which were experienced. In
addition, it provides some comment on the relationship between health inpact
assessnent and EI A, as sought by the questionnaire.

Due to the difficulty experienced in obtaining a sufficient nunber of suitable
studies, particularly those conducted in Scandi navian countries, a nunber of
summary ElIA reports were examned as an alternative. Wilst it must be stressed
that these summaries were not acconpanied by supporting information, the breadth
of investigation was nade explicit in each case. Thus, the degree to which health
inplications were considered could be clearly established.

In all cases, documents were reviewed in order to satisfactorily answer Questions
7-21 posed in the questionnaire provided. It was considered not possible to answer
Questions |-6 as these relate nore to the context within which EIAs were under-
taken rather than to the individual reports.

The fundamental assunption made during this exercise is that the docunents reviewed
describe the conplete range of studies undertaken. Were health did not appear to
be considered, within the scope of what was examned, it was assuned that additiona
docunents relating specifically to health did not exist.

As nentioned in our letter, this exercise did not examne the |egislative
procedures within which EIAis either required or undertaken. It is not possible
therefore to comment on the existence or otherw se of a procedural requirement for
health to beincorporated within the scope of an EIA.  Qur observations regarding
the European Communities Directive on Environmental Assessnent are included in our
letter however.

It is perhaps prudent to highlight the major limtations of this investigation

as it inevitably has bearing on the conclusions drawn. It stems fromthe difficulty
experienced, in part due to the confidentiality of many reports, in obtaining
exanpl es of sufficient relevance and quality to nerit review. In the absence of

any available yardstick with which to assess suitability, the observations nade
during this investigation are limted by the degree to which the sample is
representative of studies undertaken in Europe. In addition, inevitably, time and
financial resources have inposed |imtations on the exercise.

Wth respect to the nine questions posed in Section 4.2 of the Interim Report, a
number of points may be nade

First is that whilst the questions are of a generic nature and woul d produce

equi val ent responses in Europe to those in North Anerica, it nust be noted that
the legislative context of EIAwthin Europe is not, as yet, well established.
Concerns within Europe are nore fundamental and it is likely that the w sh woul d
prevail to establish EIA nore firmy, postponing attention to the incorporation of
health to a later date.

Secondly, as indicated in our letter, health has traditionally been considered a
part of safety rather than environment, though the adequacy of this is undeterm ned
Thus, whilst it may not be considered during the course of EIA it does not
necessarily follow that health considerations are omtted fromthe planning

process.

Thirdly /



Ll

Thirdly, and nmore by way of an academ c observation, the questions presuppose

t he adequate incorporation of health within EIA and seenms to preclude observations
fromcases where health is considered an integral part of EIA O potentia

value therefore would be an attenpt to determ ne whether exanples exist which
illustrate the integration of HIA and EIA and if so, what elements can be
identified that make this arrangenent successful and desirable.

Qur own comments on the questions posed follow. Please note that a nunber of
questions cannot be answered and so have been onitted.

DO YOU CONSI DER THE FOLLOW NG COVPONENTS OF A HEALTH | MPACT ASSESSMENT | MPORTANT
TO INCLUDE IN EIA?

- | NVOLVEMENT OF HEALTH PROFESSI ONALS FROM THE BEG NNI NG7

Yes, but not necessarily menbers of the medical profession, but rather those with
a technical know edge of the inplications of certain elements of the proposal to

human heal t h.
- STUDY OF BASELI NE HEALTH DATA?
Yes, but within realistic time and cost boundari es.
- STUDY OF CRITI CAL SUBPOPULATI ONS?
Yes, where appropriate.
- STUDY OF POTENTI AL | MPACTS TO FUTURE CGENERATI ONS?
Yes, within realistic tine projections.
- STUDY OF POTENTI AL | MPACTS TO
RESI DENTS DURI NG PLANT CONSTRUCTI ON?
Yes, within a clearly defined geographical area.

CONSTRUCTI ON WORKERS?

Yes, but distinct fromstatutory "health and safety” considerations which already
exi st.

FUTURE EMPLOYEES AT OPERATI ON PLANT?
As above.
- REVI EW OF EXI STING STUDIES AND LI TERATURE?
| f available.
- REVI EW OF SHORT AND LONG TERM | MPACTS?
ves, if clearly defined.

- Public/



PUBLI C PARTI CI PATI ON?

Yes, nmeans nust be sought to avoid "alarmst" situations devel oping. Genuine
participation shoul d be sought.

- STUDY OF ACCUMJLATI VE EFFECTS?

Yes.

- | NVESTI GATI ON OF M Tl GATI ON MEASURES?

Yes, and the manner in which they are inplenented.

- DEVELOPMENT OF EMERGENCY RESPONSE PROCEDURES?

Yes, this should be expanded beyond the nuclear industry.
- DEVELOPMENT OF MONI TORI NG PROGRAMVE?

Yes, this should formpart of an auditing exercise, undertaken to review the
predictions made during the assessnent and to assess the effectiveness of
mtigation and of administrative procedures.

DO YOU HAVE ANY SUGCGESTI ONS ON HON TO MAKE HEALTH | MPACT ASSESSMENT AN
ACHI EVABLE AND PRACTI CAL COVPONENT OF EI A?

No further comment.

VWHAT | MPROVEMENTS, |F ANY, DO YOU RECOWEND FOR HEALTH | MPACT ASSESSMENT | N
El A?

There is a need to ensure that the assessment process is reiterative and that
experience generated from one assessment is utilized in the next. Auditing is an
essential but as yet insuffiently recognized, el enent of EIA. It is perhaps of
greater inportance, in assessing effects to human health, that predictions are
accurate and thus mtigation designed, appropriate.

- DO YQU RNow OF ANY AREAS I N HEALTH | MPACT ASSESSMENT WHERE RESEARCH | S
URGENTLY NEEDED?

Again nore of a conment related to EIA generically, but there is a need to
establish with greater precision the relationship between inpact assessnent and
policy fornulation. The role of HIA in, not only health policy formulation, but
policy making within a w der context, nust be increased.

DO YOU NEED PROCEDURAL GUI DELINES...... ?
No further comment.

WOULD NATURAL AMBI ENT STANDARDS ESTABLI SHED FOR A WDE VAR ETY OF CHEM CALS
AND PCLLUTANTS ASS|I ST THE HEALTH ASSESSMENT PROCESS?

Yes, but a situation should not be encouraged where the objective is to merely
nmeet standards. The objective of assessnment is to predict effects and avoid them
as necessary rather than to assure conpliance with certain standards.

Thi s/
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This covering note has attenpted to place in context the investigation undert aken
of European experience in health inpact assessment. The overriding point to
stress in conclusion, is that only next year does EI A become mandatory w thin eec
nenber states. As such, health inpact assessment is not made explicit and is
likely to reflect in part a |ack of awareness of the relationship between ElA and
HIA. Inpact assessment, in practical terms, is still relatively inmture within
Europe, and this nust be borne in mnd when considering the findings of this

i nvesti gation.

M H. Davies
Cct ober 1987
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APPENDIX 4.2

Official Journa of the European Cemmunities

5.7. 85

ANNEX 1l

INFORMATION REFERRED TO IN ARTICLES(1)

1. Description of the project, including in particular

— adescription of the physical characteristics of the whole project and the land-use requirements
dunng the construcuon and operauonal phases,

— a descniption Of the main characteristics of the -production processes, for Instance. nature and
quanuty of the matenals used,

— an edimate, by type and quantity. of expected residues and emissions (water. air and soif poilu-
ton, noise, vibration, light, heat, radiation, etc.) resulting from the operation of the proposed
project.

2. Where appropriate. an outline of the main alter natives studied by the developer and an indication

of the main reasons for his choice, taking into account the environmental effects.

. A description of the aspects of the environment likely to be significantdy affected by the proposed

project, including, in particular, population, fauna, flora, 0il, water. air, climatic factors, material
assets, including the architectural and archaeological heritage, landscape and the inter-relstionship
between the above factors.

. A description (*) of the likely significant effects of the proposed project on the environment resul-

ting from:

— the existence of the project,
- the use of natursl resources,
- the emission of pollutants, the creation of ‘nuisances and the elimination of waste ;

and the description by the developer of the forecasting methods used to assess the effects on the
environment

5. A description of the measures envisaged to prevent, reduce and where possible offset any signifi-

cant adverse effects on .the environment

. A non-technical summary of t,he information provided under the above headings.

. Anindication of any difficulties (technical deficiencies or tack of know-hov) encountered by the

developer in compiling the required information.

{') This description should cover the direct effects and any indirect, secondary. cumulative. shert,

medium and long-term. permanent and temporay. positive and negative effects of the project.
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SUGGESTI ONS FOR RESEARCH

Excerpt fromthe WHO report: The Health and Safety Conponent of Environnent al
| npact Assessment: Case-study Analysis of Environmental Assessments of
Chemical Industry Projects
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PARTI Cl PANT RESPONSES TO SURVEY QUESTI ONS #21-32



SECTION 4.2 GOVERNMENT AND HEALTH RESPONSES TO SURVEY QUESTIONS

In additlon to questions regardlng current practice, the survey contalned
quest lons seeking:

1) Suggest lons for possible components of health impact assessment in ElA;

2) Suggestions for establishing and/or improving the assessment of health
impacts In EIA;

3) Suggestions for future research activities In health aspects of EIA.
This section presents the responses from government personnel and health

professionals to questions on these subjects.

QUEST ION:  “Do you think a health Impact assessment should be a required
component of EIA processes In your province?”

Government Responses: Most everyone interviewed from government approvesof

requiring an assessment of risks to human health as part of an EIA process if
potential health impacts appear to be a significant concern. Some provinces
and territories note that they would first need to develop a more formal

Environmental Assessment (EA) process before health could be Integrated into
it. Many provinces also note that becasue the conditions wil!l vary from case
to case, the level of detail In the health component of the EIA should not be
predetermined. Specific comments made by government respondents include:

- Health assessment “should not necessarily be a structured procedure;”

- Health “should be addressed as a matter of course;”

- Health assessment “is already included” In EIA;

- “It Is a legislated requirement now;”

- “Where significant impacts on health are anticipated, an ana ysis of the
consequences must be done;”

- Health Impact assessment should be requlred "forcertaln projects where

health impacts are a major concern;”

“With Increasing development, health issues are becoming more Important;”

“With the present procedure, the proponent may proceed without having

anticipated all potential impacts.”

1



One government respondent does not belleve that health Impact assessment
should be a required component of EIA, noting that requlring a health Impact
assessment would be redundant "as the existing system meets health needs.”

Health Responses: All health professionals approve of Including a health

Impact assessment as part of EIA but not necessarily as a reguired component of
EIA. Speclflc comments made by health professlonals Include:

- Health Impact assessment should be a component of EIA “because the
ultimate Impact Is the effect on human health;”

- Health impact assessment Is Important “to insure that both short and long
term effects on health are assessed;”

- Health impact assessment Is important to include In EIA “because present
system Is reactive, not preventatlve. Present screening procedures [for
health Issues] should be built Into the envlronmental assessment process
(not all projects need health Impact assessment but all should be screened
the same way to find out which do);”

- Health impact assessment should be a component of EIA *if health issues
are relevant to the topic being addressed;” that is, "if potential health
Impacts exlst, they should be addressed.’*

QUESTION: *"Do you consider the following component6é of a health Impact
assessment Important to Include In ElA?*

Government Responses: The following table displays the government responses to

the above question. Most of the responses are In the affirmative. Some
participants provide responses other than "“yes" or "no." The table displays

all comments given. Any repetltlon, however, has been eliminated.
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Health Responses: Table 4.2.2 displays the responses given by health

professionals to thls question. Again, many of the responses are in the
affirmative, with qualifying comments. Any repetition has been eliminated.

TABLE 4.2.2 HEALTH RESPONSES TO QUESTION 22: "Do you consider the following
components of a health Impact assessment important to include in. EIA?"

literature review,
no original studies;

Component Yes i No i Other
1 ]
t i
involvement of | Yes; when H ]
health profes- | appropriate; It H !
sionais from may not be neces- |} !
the beginning ary from beginning | !
] i
1 1
Study of Yes; when i No; because no H
basel ine appropriate | proven methodo- |
health data i logy exists H
1 ]
1 ¢
Study of Yes; when ! !
critical appropriate; would } !
: i
i i
$
H
]
H

[}
1]
3
[}
1
1
1
1
]
1
i
1
1
1
]
]
i
'
1
]
[
]
1
i
]
!
subpopuiatlons } only require a
]
1
]
{
]
[}
J
]
1
§
H
]
i
[}
'
1
i
1
[}
{
1
]
]
[]
t

1
1
Study of Yes; when H tNo proven methodo-
potent lal appropriate ! ilogy exists; is it
impacts to ' ifeasible?
future genera- ' '
tions i
]
]
Study of ! !
potent lal ! !
impacts to: H !

- resldents | Yes; when ' i Depends on the
during plant: appropriate; obtain} i project
construction; information through:

i ilterature

~ construction:

exlstlng studies: appropriate
and literature

! t

’ 1

i '

workers i Same as above ! !

i comment ! !

- future : i '
emp | oyees { Same as above- H !
at operatingt! comment ! !
plant | 1 '

] ] ¥

H 1 !

Review of { Yes; when i H
! i

k] 1

[] i

|
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TABLE 4.2.2 HEALTH RESPONSES TO QUESTION 22: “Do you consider the following
components of a health impact assessment important to Include in ElA?"
(continued)

Component Yes No Other

Yes; when
appropriate

Review of short
and long term
impacts

Yes; when
appropriate

Publlic
part icipat ion

Yes; when
appropriate; but
need a proven
methodology

Study of cumu-
lative exposure/
health effects

Yes; when
appropriate

Invest Igat ion
of mitigation
measures

Yes; when
approprlate

Development of
emergency
response
procedures

e e wvas M e R S WY G e WM MM SR Beew e e M e e e W weme e e wee |

]
1
]
1
1
1
[
]
]
1
1
1
]
]
1
]
i
]
1
]
]
1
1
1
1
]
1
]
]
i
1
1
]
4
]
t
]
t
]
t
i
1
1
1
i
1
1]
t
]
1
1
]

ot B e W e M W W W War W S e M W T EmE i A S e e me e wew |

Development of | Yes; when
monitoring appropriate
program

One health resondent provides an additional component. examination of
multi-media sources. That Is, identifying the media through which humans may
be exposed to a substance (air, water, soil, food via skin, lungs, ingestion)

and assessing possible exposures and dose-responses.

QUEST ION:  ®"Do you have any suggestions on how to make health Impact assessment
an achievable and practical component of EtA?"

Government Responses: Many of the government respondents suggest that health

impact assessment may become a more achievable and practical component of EIA

by Involving health professionals In the assessment process. Some of the
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respondents whose provinces have no formal EIA process suggest that an EIA
policy be developed that includes health concerns as well as biophysicai and
socio-economic concerns. Other respondents suggest improving communication
between the departments which should be involved In the EIA process (e.g.,

Environment, Health, Labour, etc). Specific comments have been grouped

according to similarity:

"Establish contact with the Health Department for representatlon within
the existing EA Panel structure.” Need to establish "health
representation In the process.” “Need more active involvement by the
Health Department.” “Get the Health Department more directly Involved;”

“Need EIA guidel ines first.” “Need to develop EIA In which health is
addressed along with biophyslcai and socio-economic concerns;”

Promote communication and coordination among the various groups/agencies
that address health issues in EAs. For example, deslgnate a central
coordinating fiaison (e.g., Ministry of Health) to coordinate health Input
and to facilitate cooperation and communication among groups/agencies.
“initiate dlscussions among proponent, departments, and public early in
the process to deflne the Important health (and other) issues and
concentrate efforts in those areas.”

- Develop facility-specific guldelines (e.g., waste incineration projects,
highway construction projects, etc.) that outline an appropriate process
to assess health issues in the EA. An appropriate body to accomplish this
may be a joint federal-provincial group that has health and environmental
representatives. Conduct a literature search/review to compare similar
project experiences and present findings and recommendations. Develop
simpler methods which are documented and more accessible (e.g., models of
risk evaluatlon, clear standards, etc.). Prepare documentation that
Includes “mental and physical health indicators” in addition to general
guidelines on health Impact assessment.

- “Increase resources -- time, money, personnel -- so the job can be done
well."

Health Responses: The responses from health professionals Include:

- An " independent review” (by the Canadian Pubiic Health Association) of
issues concerning health Impact assessment and of possible health impact
assessment procedures should be conducted and should Include public¢ Input.

- Existing laws and regulations that contain requlrements to assess
potential health Impacts shou d be enforced.
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- Health representatives should be added to the process. The “integration
of resource and health structures at all levels” should be improved.

- More epldemlologlcal studles should be conducted.

- More expertise In the health area Is needed. For example, risk assessment
and epldemlologlcal expertise and toxlcologlcal and environmental health
Informatlon and resources should be developed In all provinces, but
especially In those where such resources are.lacking.

- A policy Is needed to “encourage or require” screening procedures
regarding health Impacts.

- Need an EIA Statement of Policy with clearly deflned roles for health
professionals.

QUESTION: *what Improvements, If any, do you recommend for health Impact
assessment in E1A?*®

Government Responsesi This questlon is simiiar to the previous one. Whl le

some responses are the same, new ldeas surfaced. These are 1listed below:
Need a more formal review procedure for EIA and health Impacts.

Need a greater general awareness of health, the environment, and
procedures that may be used to safeguard both. Need to ensure that health
Is seen as a potential Issue In EAs.

Need to Include “health” Impact assessment In EIA process. Must Include a
proper referral system so the Departments of Health and Labour know about

projects that are belng processed. Must have some kind of Cabinet decree

requiring them to participate when health Is a concern.

Need more directlon from the Department of Health.

Need clear methods for consistently applying information on potential
health Impacts to decision-making and for balancing this information with
Informatlon on other potential Impacts.

Health Responses: As In the government responses, the health responses to this

guestion are similar to those In the prevlous question. Additional remarks

Include:



- Need better public Input into health and other components of EIA

- Need to investigate the possibiiity of statutorily requiring hea th impact
assessment as part of EIA.

- Need to strengthen and improve enforcement of environmental laws to
protect environment and human health.

~ Need better information on chemicals used in productlon processes and on
the by-products that are generated and discharged into the environment
(e.g., how chemicals react with each other, how by-products.affect the

environment and health, etc.).

- Need guidelines and checklists for screening and other components of
health Impact assessment.

- Need a document that is directed at health personnel explaining the EIA
process and giving concrete examples which illustrate how health personnel
may fit into process.

QUEST ION:  “Do you know of any -areas in health impact assessment where research
Is urgently needed?"

Government Responses: Areas of research include:

- Need better Information on the behaviour of toxic chemicals in the
environment and on their effects on the environment and human health.

- Need to develop simulation models, risk analysis, toxicology analysis,
toxicology data bases, and “an approach which looks at the total human
env ironment . *

- Need more precise data on dose-effect relationships. .

- Need methodologies to assess cumulative exposure and health effects,
potential health effects to future generations, and baseline health

status.

- Need to educate health professionals as to the importance of considering
the environment in medicine.

- Need to develop guidelines for Department of Health and health
professionals detailing where they can get involved In the EIA process and
how. Also, need guidelines for Department of the Environment detailing
when they can Involve health professionals.

- Need to develop guldelines for conducting health impact assessment as part
of EIA for each type of project where health may be a concern.
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Health Responses: in addition to what may be inferred from the suggestlons

made by health professionals In the previous quest ons, health professionals
suggested the following research to improve health impact assessment:

~ Need to research ‘“*multi-media sources;” that Is, how health may be
affected by a substance which has entered the environment and been exposed
to humans through more than one medium (e.g., air, water, soil, food vla
skin, lungs, Ingestion).

- Need to research low-dose and long-term effects of pollutants on
environment and on human health.

- Need to develop an epldemiological methodology that may be used to assess
how much exposure to a substance causes harm.

QUESTION:  "Do you need procedural guidelines or a ‘how-to’ guide to assist E(A
practitioners In human health’ impact assessment?” “What type of gulde | ines do
you need?” “Do you think the guidelines or ‘how-to’ guides should be
standardized nationally?”

Government Responses: Most government participants are in favor of many

different “how-to” guides. Only one respondent does not support the
development of guidelines because he is concerned that the guidelines “would
not apply to the complex processes”' that presently address health Issues In his
province. The majority of those in favor of the idea think that the guidelines
should be standardized nationally for a number of reasons. They note that
natlonal guidelines for different aspects of health Impact assessment could:

- Facilltate comparison of data across Canada;

Help establish similar health standards across Canada;

Provide uniformity in applying health impact assessment across Canada;
- Provide a “format for more detailed provinciat/territorialguidelines.”
A number of respondents warn, however, that although the guidelines may be

developed nationally, they should be flexible enough to allow for regional

variations and special circumstances. One respondent suggests two ways in
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variations and spectalclrcumstances. One respondent suggests two ways in
which the guidelines and “how-to” guides could be standardized nationally:
elther a committee with full provincial representation may be formed to develop
a "national" approach wlthout federal facititation or the federal government
may take a lead role in gathering provincial input for the development of the

national guidelines.

Guidelines or “how-to” guides recommended for development include:

- Guldel ines which discuss the types of projects which are likely to need a
health impact assessment and the kinds of health issues that may be raised
for each type of project;

- Guidelines outlining generic approaches for conducting health
impact assessment which are specific to types of projects (i.e., the type
of health impact assessment conducted will most likely vary depending on
the type of project -- sewage treatment, waste incineration, highway
constructlon, nuclear power plant slting, etc.);

- Reference manual with standards and objectives for each sector of activity
(e.g., mining, sewage treatment, waste inclneratlon, etc.) and with a
summary of how the standards have been developed, for what region, and how
they may be used;

- “How-to” Guides on assessment methodologies (e.g., risk assessment
methodologies, and when they are developed, methodologies for assessing
potential health Impacts for future generations, methodologies for
assessing cumulative exposure and health effects, methodologies for
assessing baseline health status, etc.).

Health Responses: All health professionals are In favor of a number of

guidelines and “how-to” guides. They support national guidelines for the
following reasons:

- National handbooks will standardize practices and will allow for easy
comparison of projects;

- National guidelines will assist the smaller provinces that do not have the
resources to develop their own;

- National guidelines will help cut down on costs and save time because
health professionals, contractors, and government personnel will not have
to reinvent the wheel each time a health impact assessment is needed;
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One respondent noted that If natlonal guidelines are developed, they should
be as flexible as possible and should provide a "minimum standard” to al low for
variations and regionaldifferences.

The types of documents needed Include:

- Guidelines that address the typical health questions that may arise In
projects and that discuss methodologies that may be used to answer these
questions. This Ilst of quest lons and the procedures should be nationally
applicable;

-Guidelines that describe what EIA Is and how It should be used and how

health should be Integrated Into the process. Practical examples should
be Included.

QUEST ION:  Would national amblent standards established for a wide varlisty of
chemicals and pollutants asslist the health assessment process?’

Government Responses: Most of the government respondents are In favor of

national ambient standards for the following reasons:

-~ The province would not have to re-develop standards which have been
developed elsewhere;

- They would provide uniformity;

- They would aid In establishing design criteria and objectives at the
beglnning of a project;

- Some provinces do not have the expertise to develop standards of their
own.

One respondent suggests that the standards could even be internationally
developed, decreasing the amount of repetition and making better use of
existing knowledge. A few respondents oppose natlonal standards because either
the province already has standards whlch are consldered to be better than

natlonal standards or the respondent feels that natlonal standards would not be
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applicable to northern climates and ecological condit ions. Finally, one
respondent notes that many natlonal standards are avalilable but the levels at
which the environment may be affected are usually not explicit.

Health Responses: Most health professionals are In favor of national ambient

standards for the following reasons:
- National standards would reduce the amount of work required of a province;
- National standards would reduce the amount of work per project that is
necessary to determine the levels at which a substance wilt affect the
environment and human health.

Other comments made by health respondents suggest that the standards should
be easily accessible and should be Ilsted with descriptions of how the
standards were set and on what they were based. Also, one respondent comments
that multi-media standards should be established (i.e., for each substance,
standards should be established for air, water, sol |, food) and perhaps
Internationally determined.

A couple of respondents are opposed to natlonal standards for two reasons:
1) one feels that the provincial standards are better In that they account for
geographic diversity, and 2) one feels that national “ranges” would be better;

that Is, the respondent prefers "a range of values [rather than one number]

between *probably completely harmless’ levels to ‘Just detectable environmental

damage’ levels.’

QUEST ION:  "Do clearinghouses of health data exist in your province?”

Government Responses: The majority of government respondents are unsure

whether clearinghouses of health data exist In their province, Indlcating that

these sources of data are not used In many EIA processes. Other respondents
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note that mortality and morbidity data are available, but as yet they have not
been used in EIA. Many respondents are In support of establi shing a
clearinghouse (or clearinghouses) as It would be useful in El A and woul d reduce
the need to conduct origlhal research. Most are In favor of a national (some
are In favor of an International) clearinghouse because a great deal of useful
data would be available to all provinces and territories. One suggestion Is to
have a natlonal data base to which all provinces could connect and which would
allow each province to enter and retrieve province-specific data as well as
access data from around the country. Whatever type of clearinghouse is
established, however, one respondent stresses that an educational package would
have to be developed to inform the user what data are available, how to access
the data, and how to Interpret the data.

Types of information that would be useful to gather and store In a

clearinghouse include:

Health-based standards/objectives (e.g., water quality
standards/objectives, noise standards, emissions standards);

Statistics on cancer, deaths, etc.;

Library of toxicologlcal and epidemiological studies;

Library of carcinogenic, mutagenic, teratogenic studies.

Those respondents which tisted a number of clearinghouses they use to access
health data note that they use various health data In EIA for a number of
purposes, including the comparison of lists of emissions with lists of
carcinogens and statistics on deaths and dlseases due to these carcinogens.

Health Responses: Some health professlonals in provinces whose government

counterparts responded that they are unsure whether clearinghouses of health
data exist list a number of sources of health data in the province. All health

respondents support the establishment of a national clearinghouse to increase
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the amount and type of data available. In addition to Informatlon and
statistics on mortallty, morbldlty, diseases, and deaths, specific information
on the characteristics of populations (e.g., age, sex, occupation, and other

census data) would be useful.

QUESTION:  “Should the federal government play a stronger role In providing
assistance to provinces regardlng health Impact assessment In ElA?"

Government Responses: The majority of government participants responded

"yes." They suggest that the federal government:

- Develop a set of national ambient standards for commonly encountered
chemicals, pollutants, etc.;

- Provide review personnel in provincial ElAs and participate In provincial
ElAs upon request;

- Develop methodologies and procedural guidance on how to conduct health
components In E{A;

-~ Provide advice when sought;

~ Develop a data bank;

- Participate In research and development of health impact assessment in
EIA;

- Facl|itate the Integratlon of health and environment professions/
mini Str les;

- Launch a Joint provincial-federal board to develop guidelines and to
review provincial, territorial, and federal EIA processes to determine
where health can become Integrated Into EIA more effectively.

One respondent repiled”"no" to the question, opting for site- and project-

specific assessments that are provinciailly determined.
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Health Responses: Most of the health participants responded affirmatively to

the quest ion. One respondent rep!led "no," being confident of the province's
capabllity to address health issues in El1A. The respondents who replied"yes®
suggest that the federal government:

Provide both advisory and procedural assistance;

Establish national ambient standards;

Assist provinces in upgrading their knowledge in the area;

Develop an EtA policy describing how health should fit into ElA;

Develop “how-to” guides for various components of health impact
assessment.
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LIST OF PARTICIPATING OFFICES

BRITISH COLUMBIA

Planning and Assessment Branch
Minlstry of Environment and Parks
777 Boughton St.

Victoria, BC

Public Health Englneering
Ministry of Environment and Parks
777 Boughton St.

Victoria, BC

Health Care and Epidemiology
University of British Columbia
3140 W. 55th Ave.

Vancouver, BC V6N 3wg

Department of Medicine

Acute Care Hospital

Unlverslty of British Columbia
Vancouver, BC V8T 1W5

SASKATCHEWAN

Environmental Assessment Branch
Saskatchewan Environment and Public Safety
3065 Albert St.

Regina, Saskatchewan $4S 0B1

Laboratory and Disease Control Services
Saskatchewan Health

3211 Albert St.

Regina, Saskatchewan $4S 5Wé

MAN | TOBA

Manitoba Dept. of Environment, Workplace Safety
and Health

Environmental Assessment

Box 7, Building 2 .

139 Tuxedo Ave.

Winnipeg, MB R3N OHG6

Department of Municipal Affairs
Provincial Planning Branch

14th Floor, Woodsworth Bldg.
405 Broadway

Winnipeg, MB R3C 3L8
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ONTAR IO

Environmental Assessment Branch
Ministry of the Environment

135 St. Ciair Avenue West 7th Floor
Toronto, Ontario M4V 1P5

Public Health Branch
Minlstry of Health

15 Oover lea Blvd., 5th Floor
Toronto, Ontario M4H1AS

QUEBEC

Ministere de |’'Environnement

Direction des Evaluations Environmentales
3900 Rue Mar ty

Ste-Foy, Quebec G1X4E4

Ministere de |'Environnement

Bureau de coordination de la recherche -
deveioppement en environnement

3900 Rue Mar iy

Ste-Foy, Quebec G1X4E4

NEWFOUNDLAND

Department of the Environment
Environmental Assessment

P.O. Box 4750

4th Floor, West Block
Confederation Building

St. John’'s, Newfoundland A1C5T7

Department of Health

P.0 Box 4750

4th Floor, West Block
Confederatlon Building

St. John's, Newfoundland A1C577

NEW BRUNSWICK

Environmentai Services

New Brunswick Department of Municipal Affairs and Environment
364 Argyle Street

P.O. Box 6000

Fredericton, NBE3B5H1

Department of Health and Community Services
P.O. Box 5100

3rd Floor, Carlton Place

King Street

Fredericton, NB E3B5G8
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JNOVA SCOT IA

Environmental Assessment Division

Nova Scotia Department of the Environment
P.0O. Box 2107

Hal tfax, NS B3J3B7

School for Resource and Environmental Studies
Dalhousle University

1312 Robie St.

Halifax, NS B3H3E2

Department of Health
Joseph Howe Bldg.
6th Floor

1690 Hotlis Street
Halifax, NS B3J2RS8

PRINCE EDWARD ISLAND

Department of Community and Cultural Affalrs
P.O. Box 2000

11 Kent Street

Charlottetown, PEI C1A 7N8

Department of Health and Social Services

P.O. Box 2000
Charlottetown, PEi1C1A 7N8

NORTHWEST TERRITORIES

Policy and Planning
Department of Renewable Resources

Box 1320
Yeliowknlfe, GNWT X1A2LS

YUKON

Health Services

Health and Human Resources
Box 2703

Whitehorse, Yukon Y1A 2Cé

FEDERAL ENVIRONMENTAL ASSESSMENT AND REVIEW PROCESS

CANADIAN OIL AND GAS LANDS ADMINISTRATION
355 River Road
Ottawa, Ontario K1A OE4

DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT
Northern Environment Directorate

Les Terrasses de la Chaudiere

Ottawa, Ontario K1A OH4
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DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT
Indian Environmental Protection

Les Terrasses de la Chaudlere

Ottawa, Ontario K1A OH4

ENERGY, MINES AND RESOURCES
Offlce of Environmental Affairs
580 Booth Street, 5th Floor
Ottawa, Ontario K1A OE4

FEDERAL ENVIRONMENTAL ASSESSMENT AND REVIEW OFFICE
13th Floor, Fontaine Bldg.
Hull, Quebec

HEALTH AND WELFARE CANADA
Medical Services Branch
Jeanne Mance Bldg. Rin 1128
Tunney's Pasture

Ottawa, Ontar lo K1A 0OL3

HEALTH AND WELFARE CANADA
Radiation Protection Branch
775 Brookfleld Rd.

Ottawa, Ontarlo K1A1C1

UNITED STATES

Office of Federal Activities

U.S. Environmental Protection Agency
401 M St., SW (A-104)

Washington, DC 20460

Council on Environmental Quality
722 Jackson Place, NW
Washington, DC 20503

Environmental Impacts Branch
US EPA Region Il

26 Federal Plaza

NY, NY 10278

Environmental Assessment Branch
US EPA Region IV

345 Courtland St., NE

Atlanta, GA 30365

Environmental Planning Sectlon
US EPA Region V

230 S. Dearborn St.

Chicago, IL 60604



T-5

Federal Activities Branch
US EPA Region VI

1445 Ross Avenue

Dallas, TX 75202-2733

CALIFORNIA

State Clearinghouse
office of the Governor
1400 10th Street, Rm. 121
Sacramento, CA 95814

NEW YORK

New York State Department of
Environmental Conservation
Division of Regulatory Affairs
50 Wolf Rd.

Albany, NY 12233

WISCONSIN

Bureau of Environmental Analysis and Review
Department of Natural Resources

101 S. Webster St.

P.O. Box 7921

Madison, WI 53707




