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AGENDA
- Environmental Quality Commission Meeting
December 4, 1970

Room 36, State Office Building, 1400 S.W. Sth_Avenue,'Portland,'Oregon

10:00 a.m.

! +" A. Public hearing re: sewage disposal for Rancho Klamath Falls
2., ¢ B, Minutes of October 30, 1970, meeting
& +'C. Project plans for October, 1970

&, ¥ D, City of North Bend sewage disposal for
Simpson ileights area

g, V/E. Waste discharge permit for Grants Pass
F. Coos Bay pollution sources - Mr. Jerry O, Lesan
(- v'G. Multnomah County resolution regarding Pacific Meat Co.
y

H. Northwest Environmental Defense Center petition re:motor
vehicles

~7. ¥YI. Waste discharge permit denials
w{1) Willow Creek Mobile Villa
Vfé) W. D. Clark Trailer Park

co. Authorization for Public Hearings

i \

LR (1) Board Products Industries, Emission Standards and
' Regulations
g\_, {(2) Sulfur Dioxide Ambient Air Standards

K. Receipt of Variance from Columbia Willamette Air Pollution

Authority
L. Status Reports o

(1) Bend Air Quality - Brooks Willamette Corp. f-@@>;“”

Brooks Scanlon, Inc. oy

-

4, ¥° (2) Hub Lumber Company, Roseburg

2:00 p.m.

M. Public Hearing re: PGE Trojan Nuclear Power Plant



MINUTES OF THE EIGHTEENTH MEETING
cof the

Oregon Environmental Quality Commission

December 4, 1970

The eighteenth regular meeting of the Oregon Enﬁironmental Quality
Commission was called to order by the Chairman at 10:00 a.m., Friday,
December 4, 1970, in Room 36 of the State Office Building, 1400 S.W. 5th
avenue, Portland, Oregon.

PUBLIC HEARING REGARDING RANCHO KL.AMATH FALLS

Appropriate notice having been given as regquired by statute and
administrative rules, the public hearing in the matter of the domestic
sewerage system of Rancho Klamath Falls was held by the Commission members
with B.A. McPhillips, Storrs S. Waterman, George A. McMath and Arncld M.
Cogan being present.

Mr. C. Kent Ashbaker was sworn in by Mr. A.B. Silver as the first

witness for the Department. He explained that the Rancho Klamath Falls
development is located on the former Oregon Technidal Institute campus
which initially had been constructed as the Marine Barracks during World
War II. He stated that the existing sewage treatment works had been designed
to serve a population of 3,000 and to handle a flow of 300,000 gpd, that as
a conseqguence they are much too large to serve the 23 families, 1 office
and 1 industry which now occupy the property, that presently there are no
sludge handling facilities, no chlorination and no secondary treatment,
that the inadequately treated effluent flows into an intermittent stream
bed and thence onto private property where it constitutes a nuisance and
definite health hazard, that Mr. and Mrs. Bruno Proell and Mr. T.S. Yuriko
Nakano are present owners, that they have no approval for by-passing
sewage and no waste discharge permit, and that they have posted no per-
formance bond.

Mr. Silver introduced two exhibits for the record. Exhibit No. 1
is a letter dated November 13, 1270 from Bruno Proell and Exhibit No. 2

is a copy of the deed for the property in guestion.
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In response to a gquestion by Mr. Waterman, Mr. Ashbaker estimated
that a sewer connection to the city of Klamath Falls would require a
pipe line ‘1-1/2 to 2 miles long.

The Chairman read aloud Exhibit No. 1 which referred to installation
of a holding pond. Mr. Ashbaker said such a pond had been proposed only
as interim facilities-until permanent disposal works could be installed.

Mr. Cogan stated that two altermatives appeared possible - one
would be to build permanent facilities and the other would be to close
the development down. He ingquired as to the time required to accomplish
each alternative. Mr. Ashbaker estimated that the first alternative
could be accomplished by mid-summer of 1971 or maybe a little later.

Mr. Silver said that for alternative No. 2 the Commission could file a
lawsuit for eviction or work through the County Health Officer. He
estimated 30 to 60 days would be required.

Mr. Bruno Proell was present and represented himself without benefit
of counsel. He claimed that when he purchased the property a year ago
he had no knowledge of the sewage disposal problem. He claimed also
that a sprinkling system had since been installed to dispose of the
sewage effluent on his own property and that sewage effluent was not
now running off his property. (Néte: In a letter addressed to the
Departmnent and dated November 28, 1970, from Ray M. Budden and two other
property owners it was alleged that raw sewage was being drained onto
their land from the Rancho Klamath Falls property.)

Mr. Ashbaker said some improvements had been made by Mr. Proell
but that they were not being properly operated and maintained.

Mr. Silver then offered the records of the Department's Bend District
Office as further evidence in this matter.

Mr. Proell again claimed that no sewage effluent was presently
leaving his property and that currently only 11 families live there.

He admitted it was not feasible to operate a 3,000 PE sewage treatment

plant for only about 40 persons.
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Following further discussion by the Commission members, it was MOVED
by Mr. Waterman, seconded by Mr. McMath and carried that the owners of
thé Rancho Klamath Falls provide without delay the necessary interim
facilities to abate the health hazard, and a suitable permanent facility
by July 31, 1971, that a time schedule be established for engineering
and installation of facilities, that notice be given to the cccupants
that they will have to move out within 30 days of any of the scheduled
dates if progress is not made accordingiy, and that in the interim there
be no increase in the occupancy.

The hearing was then adjourned and the regular meeting was continued
by the Chairman.

Participating staff members were Kenneth H. Spies, Director; E.J.

Weathersbee, Deputy Director; Arnold B. Silver and John Osburn, Legal
Counsel; Harold M. Patterson, Air Quality Control Division Director;
J.A. Jensen, Municipal Sewerage Section Chief Engineer; C. Kent Ashbaker,
District Engineer; Harold L. Sawyer and E.R. Lynd, Supervising Engineers;
and Harold H. Burkitt, F.G. Odell and R.C. Sherwood, Associate Engineers.
Mr. E.C. Harms, Jr., Member, arrived a short time later.

MINUTES OF OCTOBER 30, 1270 MEETING

It was MOVED by Mr. Waterman, seconded by Mr. Cogan and carried that
the minutes of the October 4, 1970 meeting held in Portland be approved
as prepared.

PROJECT PLANS FOR OCTOBER AND NOVEMBER, 1970

It was MOVED by Mr. McMath, seconded by Mr. Waterman and carried that
the actions taken by the staff during the months of October and November,
1970 on the following 70 municipal sewerage, 16 industrial waste, 4 solid
waste and 10 air quality control projects be approved:

Water Pollution Control

Date Location Project ' Action

Municipal Projects (70)

10-5=70 Pendleton Change Oxder #1 (STP) - Approval
10-6-70 Cottage Grove East Main Renewal Project Prov. app.
10-7-70 Arlington Preliminary report Comments
10-9-70 Canby Predesign study Approved
10-9=-70 Hillsboro Edwards Meadows Subdivision Prov. app.
10-9-70 Sherwood Lincoln Street district Prov. app.
10-12-70 Winston Park Street sewer Prov. app.

10-12-70C Unified Sew. Agency Hamlin Subd. (Aloha) Prov. app.



Water Pollution Control

Date

Location

Projeét

Municipal Projects (70)- continued

10-13-70

10-13-70
10-13-70
10-13-70
10-15-70
10-16-70

10-19-70
1l0-19-70

10-19-70
10-19-70

10-19-70

16-19-70
10-21-70

10-22-70
10-22-70

10-22-70
10-22-70
10-22-70
10-23-70
10-23-70
10-26-70
10-26-70

10-26-70
10-26-70
10=27-70

10~28-70
10-29-70
11~2-70
11-2-70
11-4-70
11-4-70

11-9-70

Lake Oswego

Gresham
Newberg
Valsetz
Riddle

Curry County

USA (Tigard)
Portland

Gresham
McMinnville

Nyssa

UsSA (Alcha)
McMinnville

Eugene
Myrtle Point

USA

Lake Oswego
West Linn
North Powder
Cedar Hills
Gresham
West Linn

Jefferson
Multnomah County
Hood River

USA

Usa

Roseburg
Multnomah Co. (E)
Philomath

East Salem S&D #1

Aumsville

Patton St. interceptor &
"Latter Day Saints ext.

SE 242nd Dr. & SE Chase Rd.

Change Order -No. 1 to STP

System and treatment

Football field pump station

Comprehensive report

Lang Hill Subdivision

Change Order #1, plant site
preparation contract

Rowe Road san. sewer

Change Order #2 to treat—
ment plant :

Change Order #1 & #2 to
plant contract

Jersey Park Subdivision

South McMinnville sewerage
study

5 sewer projects

Report on sewage treatment
requirements

Valley Hills Subdivision

Condo-Lea Subdivision

Iron Tree Subdivision

Change Orders #l, 2 & 3

Forest Village Patio Develop.

U.P. Rockwood Industrial Area

Change Orders 1, 2 & 3
Schedule I. Change Orders 1
& 2, Schedule S

Union Street extension

Inverness sewer, Unit #3
Indian Creek interceptor,
Phase IT 7
SW Southview Street extension
Four Seasons #7 & Monterey Pk.
Fairgrounds system
Mt. States Airport Park
sewage treatment plant
Sewage treatment plant
modifications
Satter Drive, N.E.
sewer extension
Change Order No. 1

Action

Piov. app.
Prov.
Prov.
Prov.
Prov.

app.
app.
app.
app .

Approval with

comments
Prov. app.
Approval

Prov. app.
Approval

Appfoval

Prov. app.
Approved

Prov. app.

Approved with

comments
Prov. app.
Prov. app.
Prov. app.
Approved
Prov. app.
Prov. app-
Approved

Prov.
Prov.
Prov.

app.
app.
app.

Prov.
Prov.
Prov.
Prov.

app.
app.
app.
app.

Prov. app.

Prov. app.

Approved
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Water Pollution Control - continued

Date

Location

Project

Municipal Projects (70)-ccntinued

11-9-70 Newberg

11-9-70 Inverness

11-9-70 Salem

11-9-70 West Linn

11-9-70 Cannon Beach
11-9-70 Tualatin

11-9-70 Ashland

11-9-70 Lake Oswego
11-9-70 Oak Lodge S.D. 2
11-9-70 Portland

11-9-70 Hillsboro

11-9-70 Hillsboro

11-9-70 Parkdale San. Dist.
11-9-70 Medford

11=-9-70 St. Helens
11-10-70 Columbia County
11-13-70 Parkdale San. Dist.
11-13-70 Clackamas County
11-16-70 Eugene

11-17-70 Gresham

11-18-70 Forest Grove
11-19-70 Beaverton

1i-20-70 Lake Oswego
11-20-70 Salem

11-20-70 Ka-Nee-Ta

11-20-70 Vernonia

11-20-70 Tualatin

11-23-70 Unified Sew. Agency
11-24-70 Unified Sew. Agency
11-27-70 North Bend
Industrial Projects {16)
9-3-70 Milton-Freewater
2-15-70 Eugene

9-23-70 Sumner

Oakwood Subdivision
Hollyview No. 1
Three sewer proj. extensions
Linn's Third Addn. sewer
Change Order No. 1
Apache Bluff No. 4
Sunset Avenue extension
Shannon View Subdivision
Holly Hills No. 2
Change Order No. 90
Change Orders #6, 7, B & 9
(sewage treatment plant)
Change Order #1
{(Westside interceptor)
Change Order No. 3
Change Orders #6 through 12
(sewage treatment plant)
Change Orders #1 & 2
Westport School sewage
treatment plant
Change Order No. 5
River Bend Mobile Ranch
sewage treatment plant
River Road-Beltline Area
Rembold Ridge Subdivision
"B" Street Schedule ITI and
"A" Street Schedule I
S.W. Hargis Roagd
Berwick Road sewer
(L.I.D. #128}
Cannon Street sewer
Ka-Nee-Ta No. 2
Louisiana Avenue
Tualatin Trailer Park
Park Knoll Local Improve-
ment District
Metzger plant modification
Simpson Heights pump station
and interceptor

Harris Feedilot
J.H. Baxter
Fred Messerle & Sons Dairy

Action

Prov.
Prov.
Prov.
Prov.

app.
app .
app.
app .

Approved

Prov.
Prov.

Prov.
Prov.

app.
app.
app.
app-

Approved
Approved

Approved

Approved
Approved

Approved

Prov.

app.

Approved

Prov.

Prov.

. Prov.

Prov.

Prov.
Prov.

Prov.
Prov..
Prov,
Prov.
Prov.

Prov.
Prov.

Disapp

app.

app.
app.
app -

app.
app -

app .
app.
app.
app.
app.

app.
app .

roved

Approved
Approved
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Water Pollution Control - cohtinued

Date Location Project

Industrial Projects (16} - continued

9-23-70 Coos tounty Frank Rood Dairy

9-24-70 Tillamook Wayne Barker Dairy

9-25-70 Tillamook Ed Myers Dairy

10-2-70 Lane County Johnson Ranch Co.

10-13-70 Tlllamook County MacDonald Dairy

%8:%?:;8 %%age Grove Hé?gﬁhggusgr Co. san. sewer
10-16-70 Blachly Griffith Dairy

10-19-70 Yamhill County Northwest Premium Pork
10-21-70 Myrtle Point Reynolds Feedlot

10-21-70 Junction City Pilney Dairy

11-2-70 Milton-Freewater Harris Feedlot

11-18-70 S5t. Helens City of St. Helens outfall

Solid Waste Disposal (4)

10-16-70

10-23-70

11-16-70

11-30-70

Klamath County
{near Merrill)
Portland

Lake County

Deschutes County

Air Quality Control (10)

Date

10-2-70
10-9-70
0-9-70

10-16-70

10-27-70

11-6-70

11-6-70

Location

Douglas County
John Day
Prineville

Brookings

Sutherlin

Douglas County

Jackson County

to Columbia River

Tire disposal site

Black & Veatch engineering
report

Chemical-Waste, Inc. Alkali
Lake Disposal Site for
metallic chloride wastes

Knott Pit Sanitary Landfill

Project

Winston Paving Company
Control System

G.L. Pine Company
Waste Burner

Coin Millwork
Waste Burner

Brookings Plywood
Waste Burner & System
Schedule

L & H Lumber Company
Residue Disposal

Winston Paving Co.
Installation of Control
Egquipment

Review of Lausmann Process
for Wigwam Waste Burner

Action

‘Approved
Approved
Approved
Approved
Comm. sub.
BRBYCVe.
Approved
Approved
Approved'
Approved
Approval
Approval

Prov. app.
Comm. sub.

Prov. app.
Prov. app.

Action

Not app.
Modification req.
Not approved
Insuf. info.

Not approved

Mod. req.
Approved '

Cond. app.

Cond. app.

Comm. sub.
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Air Quality Control (10) - continued

Date Location Project Action
11-6-70 Klamath County Control BEquipment Accepted
' Compliance Schedule and

- Plans .
11-30-70" Deschutes County Brooks-Willamette Corp. Approved
' Plans for Baghouse
Installation
11-30-70 Crook County Hudspeth Pine, Inc. Approved

Wigwam Waste Burner

HUB LUMBER (CO., ROSEBURG - STATUS REPORT

Mr. Burkitt reviewed the staff report dated November 27, 1270 which
outlined the status of the Hub Lumber Company's program for abatement of
air polliution caused by the operations of its wigwam burner at Roseburg.
The company had previously been given a deadline of December 1970 for
phase-out of its Burner. Because of its inability to develop a market
for utilization of all the wood waste, the company was unable to meet
this deadline. Mr. Burkitt recommended that the deadline be extended
until June 1, 1971 for phase-out or modification of the burner and if the
latter alternative is chosen the company submit necessary plans and
specifications by April 1, 1971.

Mr. Charles Teague was present to represent the company and to explain

the reascns for the delay in meeting the deadline.

It was MOVED by Mr. Cogan, seconded by Mr. McMath and carried that
the Hub Lumber Company be required to submit necessary plans and specifi-
cations by April 1, 1971 for modification of its waste burner in accordance
with criteria developed by the Forest Research Laboratory at Oregon State
University, that the modification of the burner be completed by June 1,
1971, and that if either of these dealines is not met the company be reguired
to discontinue operation of the burner.

-FEDERAL ENVIRONMENTAL PROTECTION AGENCY

Mr. Herbert C. Clare of the Portland QOffice of the former Federal
Water Quality Administration was present and reguested the opportunity
to notify the Commission that on December 2, 1970 the new Federal Envizron-

mental Protection Agency had been officially organized to take over
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responsibilities in air guality control, water quality control, solid
waste disposal, pesticides and radiation which previously had been vested
in the Department of Iﬁterior, U.S. Public Health Service (HEW), Department
of Agriculture, and Atomic Energy Commission. He reported further that
Mr. James L. Agee had been appointed as Interim Regicnal Coordinator for
this region. ,

Mr. Cogan suggested that it might be desirable for the Commission
and staff to hold a meeting with the EPA regional officials to coordinate
respective programs.

CITY OF NORTH BEND SIMPSON HEIGHTS SEWAGE DISPOSAL

Mr. Jensen summarized the staff's memorandum report dated November 18,
1270 pertaining to this matter. He said that in the meantime the plahs
and specifications for the required interceptor sewer had been received
and approved by the Department of Environmental Quality.

Mr. John F. {(Jack) Isadore, City Administrator was present to represent

the city of North Bend. He said the city had encountered some unavoidable
delays because of engineering problems and new industrial development
proposals in the area which made it necessary to postpone until November 24,
1970 the public hearing previously scheduled.for July 14.

He said further that at the City Council meeting schedu}ed for December 8
action would be taken to increase the sewer user charge to $2.50 per con-
nection per month and to schedule a $550,000 bond election for January 19,
1271. He estimated that the construction could be completed within 150
calendar days after award of the contract. He stated that bids would be
advertised oh December 10, 17 and 24, 1970 and opened on January 8, 1971.

After.soﬁe discussion about lack of communications between the city
and the Department of Environmental Quality, it was MOVED by Mr. Cogan,
seconded by Mr. Waterman and carried that the Commission approve the time
schedule outlined by Mr. Isadore for construction of the Simpson Heights
interceptor system and that if thexe should be a delay in any portion
of the time schedule a hearing be authorized for initiating abatement

proceedings.
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MULTNOMAH COUNTY RESOLUTION RE: PACIFIC MEAT COMPANY

On November 20, 1970 a resolution adopted by the Multnomah County
Board of Commissioners was received reguesting that a public hearing be
held by the Environmental Quality Commission at the earliest possible
date regarding the waste discharge permit and present waste discharge
practices of the Pacific Meat Company located adjacent to Columbia
Slough. Attached to the resolution was a statement prepared by the
District Attorney's office.

Mr. Sherwood reviewed the program for pollution abatement which had

been adopted by the State Sanitary Authority members at their public meet-
ing held in Portland on September 27, 1968. (Prior to that meeting copies
of the proposed program had been sent to all interested parties including
Multnomah County officials.) He pointed out that under said program all
organic waste discharges are to be eliminated from Columbia Siough by

July 1971 and that under the individual waste discharge permits issued
since January 1968 a deadline of June 1, 1971 for elimination of such
discharges has been established. He indicated that connection to the
Portland municipal sewerade system was the logical solution to this
problem.

Mr. Howard Nelson was present to represent Facific Meat Company. He

stated that they had recently petitioned for annexation to the city of
Portland and hope to be able to meet the June 1, 1971 deadline for removal

of their wastes from the slough.
In answer to his guestion Mr. Cogan was advised that the company's

present waste discharge permit expires on September 30, 1971.

Mr. Nelson said about 2,000 feet of sewerrline would be required to
make the connection to the city sewer system and that although no engineer
has yet been retained he plans to hire one shortly as he had already
interviewed 3 different firms.

In answer to a question by the Chairman Mr. Nelson said they would

connect to the city sewers as soon as possible after annexation is approved.
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Mr. Spencer H. Vail oflthe Portland City Planning Commission was

also present and stated that on December 2, 1970 the City Council had
referred Lhe company's annexation petition to the Department of Public
Works fof review. He estimated that 2 or 3 weeks would be regquired
for that department to make.its recocmmendaticns. He said a meeting
be£ween the city and company officials had been arranged for December 7,
1970. He stated further that if annexation should be delayed the city
would be willing to enter into a contract with the company to provide
waste disposal. He promised full cooperation of the city.

In reply to a question by the Chairman he stated that 30 days should
be sufficient to work out the details. I

Mr. Roy Young was also present to represent the city and explained

the information that would be required by the City Department of Public
Works before final requiremehts could be determined.

After being advised by Mr. Nelson that no easement problems were
involved, Mr. Weathersbee estimated that 60 days would be_required for
design and construction of the necessary project.

Because it appeared that everything possible was now being done to
expedite this project, it was MOVED by Mr. McPhillips, seconded by Messrs.
Cogan and Waterman and carried that this item be placed on the agenda of
the next meeting and that Mr. Nelson be requested to appear at that time
to give a progress report of what has been accomplished and what remains
to be done.

Mr. Tom Gallagher of the Multnomah County District Attorney's office

was present and stated that they still demand that a public hearing be
held by the Environmental Quality Commission and that the Pacific Meat
Company's waste discharge permit be revoked or revised pursuant to the
court decree rendexed in 1961.

Mr. McMath asked Mf. Gallagher where the County was in 1968 when the
présent program for abatement of pollution in Columbia Slough was adopted
by the State Sanitary Authority. Mr. Cogan said that it appears that major

developments have taken place recently for scolving this prcoblem.
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It was then MOVED by Mr. McPhillips, seconded by Mr. McMath and
carried that the petition for a hearing be denied.

The Chairman then read the following statement: "I see by the
papers that the Oregon Environmental Quality Commission is under fire
from certain District Attorneys in the state and I would like to comment .
It's about time that Oregon District Attorneys discovered pollution!
The State Sanitary Authority and the Environmental Quality Commission
have been trying to clean up Oregon's waters for 31 years and during
this time we couldn't find a DA who would touch a pollution case with
a l0-foot pole. Where were you when we needed you? Now that the DA's
have finally decided to get into the pollution battle, they have rushed
in to deliver their first blow at the Environmental Quality Commission.
I suggest they find out who the enemy is before they start throwing punches!
Seriously, we welcome the DA's to the fight to keep and make Oregon livable.
We need their help. And if they are ready to put their briefs where their
mouths are, I suggest that we all work together and get on with the job."

Mr. Stanley Sharp was also present to represent the Multnomah District

Attorney's office and comment on their position regarding the Pacific Meat
case.

Mr. Charleg Merten, attorney-at-law, appeared and urged the Commission

members to reconsider their vote in this matter.

It was MOVED by Mr. McMath, seconded by Mr. Waterman and carried that,
in the event any of those industries on Columbia Slough which are operating
under permits requiring elimination of waste discharges by June 1, 1971
fail to meet that deadline, the Environmental Quality Commission institute
immediate abatement proceedings.

The meeting was recessed at 12:15 p-m. and reconvened at 1:30 p.m.

WASTE DISCHARGE PERMIT DENIALS

Mr. Sawyer reviewed the staff memorandum dated November 25, 1970
regarding the Willow Creek Mobile Villa waste discharge permit and the
November 5, 1970 department letter regarding the W.D. Clark mobile home

park permit. These are both for proposed projects that were never built.
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It was ﬂgygg_by Mr. McPhillips, seconded by Mr. Harms and carried
_that the application for renewal of the Willow Creek Mobile Villa waste
discharge permit be denied.

It was MOVED by Mr. Waterman, seconded by Mr. Harms and carried
that the application for rehewal of the William D. Clark mobile home
park waste discharge permit be denied.

WASTE DISCHARGE PERMIT FOR GRANTS PASS

Mr. Lynd reviewed the staff's proposal fdr modification of the
Grants Pass waste discharge permit. A total of 346 equivalent single-
family connections would be permitted as a maximum during the next two
years while the improved sewage collection and treatment works projects
are under construction. Mr. Silver pointed out that the court case
brought against the Commission by the city had been dismissed.

It was MOVED by Mr. Harms, seconded by Mr. Waterman and carried
that, in view of the city's progress and its specific construction program,
the Commission authorize the issuance of a modified waste discharge permit
for the city of Grants Pass as proposed by the staff.
AUTHORIZATION FOR PUBLIC HEARINGS

Mr. Odell reviewed the staff's reguest for authorization to hold
public hearings regarding adoption of (1) proposed regulations for air
contaminant emissions from board products industries and (2) proposed
ambient air standards for sulfur dioxide.

It was MOVED by Mr. Harms, seconded by Mr. McMath and carried that
the staff be aythorized to hold public hearings for the above pufposes
at the February meeting of the Commission.

VARIANCE GRANTED BY CWAPA

Mr. Patterson reviewed the staff memorandum pertaining to the one-

time variance granted by CWAPA to Mrs. Marjorie Kvamme of Boring to burn
certain land clearing debris.

It was MOVED by Mr. Harms, seconded by Mr. Cogan and carried that
said variance be filed and that it be noted in the minutes that the
Environmental Quality Commission members are not in agreement with this

type of variance.
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STATUS REPORT — BEND AIR QUALITY

This matter was deferred until a later meeting.

COOS BAY POLLUTION SOURCES

This matter was also deferred.

* NORTHWEST ENVIRONMENTAL DEFENSE CENTER PETITION

A 15-page petition dated November 23, 1970 and signed by Billy L.
Williamson, President, had been received from the Northwest Environmental
Defense Center aéking the Environmental Quality Commissicn to take certain
actions for controlling automcbile emissicons in the Portland metropolitan
area.

Elizabeth Wieting appeared and read a 4-page prepared statement

explaining their reasons for filing the petition plus numerous attached
reference materials. A copy of the petition, explanatory statement and
reference materials has been made a part of the Department's files in
this matter.

Mr. Cogan said that in general he is sympathetic to their proposals.

The Chairman then proceeded to comment on the individual requests

contained in the petition as follows:

A. Mr. Silver, Legal Counsel for the Environmental Quality Commission,
is already working on needed revisions to the Department's rules
governing administrative procedures.

B. The Department of Environmental quality does not have the staff,
equipment or finances for taking measurements of contaminants
at various locations during peak traffic periods both on the
streets and inside automobiles. Such measurements should be
made by the regional authority.

C. The Department for some time has been working with CWAPA to
develop an emergency alert plan.

D. The Environmental Quality Commission definitely encourages the

development and use of mass transit.
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Mr. Cogan also commented on this particular item. It was MOVED by
Mr. Cogan, secondedlby Mr. Waterman and carried that the Environmentai
Quélity Commiséion go on record as enéouraging all bodies that undertake
regional transportation planning to give full consideration teo air pol-
lution problems and air pollution concentrations and to make them a
primary factor in their planning process.

E. The Department of Environmental Quality does not have the
authority or resocurces to undertake a program of state-wide
motor vehicle inspection.

F. The Department of Environmental Quality likewise cannot conduct
studies and research of concentrations of lead in the air, plant
and animal life.

G. The Environmental Quality Commission and Department of Environmental
Quality are anxious to cooperate with other agencies and persons
for the abatement and control of motor vehicle emissions.

Mr. Billy Williamson was also present but made no specific comments.

The regular meeting was then adjourned at 2:30 p.m., in order to allow
time for the public hearing regarding the PGE Trojan nuclear power plant
which was convened by the Chairman at 2:35 p.m.

Respecifully submitted,

-Hdr-..u

Kenne€h H. Spies
Director



/¢ﬂ1;

SUMMARY OF PUBLIC HEARING REG%RDING
PROPOSED PGE TROJAN NUCLEAR POWER PLANT
Held By
Oregon Environmental QualityVCommiSSion

December 4, 1970

Proper notice having been given as required by statute and adminis-
trative rules, a public hearing with respect to the effect upon air and
water quality of the construction and operation of the proposed Trojan
7 Nuclear Power Plant to be located in Columbia County, Oregon, by Portland
General Electric.Company, et al, was called to order by the Chairman at
2:35 p.m., Friday, December 4, 1970 in Room 36 of the State Office Building,
1400 S.W. 5th Avenue, Portland, Oregon.

The members present were B.A. McPhillips, Chairman, E.C. Harms, Jr.,
Arnold M. Cogan, George A. McMath and Storrs 5. Waterman.

In opening the hearing the Chairman made the following statement:

"The purpose of the hearing is to develop all available facts with
respect to the effect of the proposed project upon air and water quality
and also to consider the application of the proponents for a certification
of the facility under Section 21(b) of the Federal Water Pollution Control
Act.,
| By letter dated November 13, 1970, PGE regquested that the state of
Oregon acting by and through the Environmental Quality Commission and
the Department of Environmental Quality certify that there is reasonable
assurance that the Trojan Nuclear Power Plant will be constructed and
operated in a manner which will not violate applicable water guality
standards for the Columbia River.

It should be pointed out that the certification required under
Section 21(b) of the Federal Water Pollution Control Act pertains only
to water gquality.

As indicated in the public notice of this hearing the statements to
be presented are to be limited to effects on air and water quality.

This will be conducted as an informal legislative-type hearing.
Testimony will not be given under oath. Questions will be asked only

by members of the Commissicn. There will be no cross—examination or
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guestions of the witnesses by anyone else.
'Everyone who wishes to present a statement at this hearing is asked
to £ill out a slip and submit it to me.

There are undoubtedly many persons who wish to be heard and we want
to hear everyone who has factual information to present. We therefore re-
guest that the presentations be as brief as possible. The Chair reserves
the right to limit each presentation to not more than 10 minutes. It is
also requested that repetition of information already given by a previous
speaker be avoided as much as pOSSible.in order to conserve time. Writtgn
statements will be accepted in lieu of oral presentations from anyone who
prefers not to appear in person. |

The record of the hearing will be kept open for an additional 15
days from this date to allow time for submission of further written state—
ments. Such statements will be given the same consideration as if they
were presented orally here today.

The record of this hearing is being made by means of a tape recorder.
In order that the record will be as gocd as possible each person who
presents a statement is asked to use the microphone, Speak clearly and
start by stating your name and address.

I will call first upon PGE whose representative will present a brief
statement about their proposed project.” '

Mr. H.H. Phillips, Corporate Counsel for PGE, then appeared and made

a statement for the company. He read portioné of the Oregon State Sanitary
Authority Staff Evaluation Report on PGE's application for a waste dis-
charge permit which had been acted on and approved by the Authority on

June 27, 1969, He reported that some $15,000,000 had been invested to-
date by the company for site selection and development, design and plan
preparaticon. He mentioned all qf the reviewsrand approvals which the
proposed project had already received from state and federal agencies

and he requestéd again that the Commission grant pursuant to the company's
application of November 13, 1970 the certification required under Section
21{b) of the Federal Water Pollution Control Act.

Senator Ted Hallock was the next witness called on by the Chairman.

He presented the following statement:
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"Mr. Chairman I am Ted Hallock and reside at 2445 N.W. Irving Street
in Portland. I believe that the potential of and the argument for a
zero release reactor were ineptly approached by the interveners at the
recent AEC hearing in St. Helens (AEC docket 5344). Your department
has issued PGE a waste discharge permit for Trojan, Permit No. 456
expiring December 31, 1973, a year before scheduled operation, con-
taining the following requirements:

Requirements, Limitations and Conditions.

Bection 3 - Facilities for control of air and water guality shall
be designed, constructed and operated at all times so as to keep heated
waters, radioisotopes and residual chemical discharges to the river at
the lowest practicable levels.

Section 14 - This permit is subject to change if the Sanitary
Authofity (DEQ) finds that there has been a material change in quantity
or character of the waste or method of waste disposal.

I believe Mr. Chairman that the above language made it mandatory
to the state of Oregon to show an intense interest as intervener when in
May of 1970 a new method of waste disposal that would perhaps significantly
increase the "lowest practicable level of waste discharged" was announced -
the zero release reactor. The fact that the interveners didn't could per-
haps be construed as gross neglect on the part of the state of Oregon.
Proper intervention would have pursﬁed the following:

Once it was established by the Westinghouse witness that the zero re-
lease reactor was an auxiliary package, what is the size of the auxiliary
package? Does the present ﬁestinghouse concept envision its being entirely
assembled in the reactor containment structure? As seen in the Trojan art-
work, does the concept envision a backset capability; a term that is more
and more being used in entertaining these approaches? Had the state asked
gquestions like these it might have done PGE a great service. Sooner or
later every nuclear plant in.the United States will have to have such a
device. PGE would be better off to design their plant to accommodate

one before they start to pour concrete.
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The law of the land requires the lowest practicable level of radio-
isotope release. And it is important to note that précticable is a
precise word. Its root meaning is capable of being practiced. The
zero release reactor will be practicable by 1976. Mr. E.C. ftschner;

Vice President of PGE, in his letter to Dr. Peter Morris of the AEC,
dated October 12, 1970, paraphrased DEQ's waste discharge permit No. 456
in the following manner: "Radioisotopes and residue (That's a new treat-
meht. By the way, in your discharge permit you refer to "any". He says
suddenly "residue") chemical discharges (It poses a question in itself)
to the river to the lowest practical level.” The word practical, Mr.
Chairman, is more ambiguous than practicable. Mr. Itschner may have a
preference, fdr the choice of words is a perscnal matter. But for the
record the ICRP prefers practicable. ' '

Unfortunately, the present day attitude of the federal government
enforcement agenéies toward this whole matter is expressed in this
section of HEWfs review 6f PGE's environmental statement:

"Although more efficient technology has recently become available
for PWR systems,:it's not reasonable at this time to requiie the design
changes necessary to use all these systems. Some of the systems such as
additional treatment of gasecus and liguid wastes may be feasible and should
be encouraged where practicable."

To me termé like "reasonable" and "encouraged“'suggest a rather soft .
attitude for an agency trusted with the responsibility to enforce the law.

I think, Mr. Chairman, with this we have established two things: First,
there is no doubt about it DEQ has issued a legal and valid and very ef-
fective waste discharge permit. The people of Cregon have environmental
safeguards, the kinds that are being bitterly fought for in other parts
of the land. The citizens of Michigan are trying to get a cooling tower
at the Pallisades plant is a case in point. This pexrmit of yours was
issued in June 1969, And just that long ago or that recently very few
pecple were listening to what John Mosser and Dick Poston and Ken Spies

were saying as they fought, and yourself, for these safeguards.
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Second point: The real nitty gritty of the thing is enforcement.
-And I would like to underline that to date your strategy has been aimed
at reolling back pollution with plants that have been in existence for
years. And the patience and perseverance that . you have used to clean .
up tﬁe Willamette and Tualatin So successfully will not necessarily
be applicable to Trojan.

With nuclear plants you've got to stop the peollution at its source
from the beginning. This is a new and challenging responsibility for
you. The matter of jurisdiction over radicactive effluent (I am sur-
prised that counsel was surprised the words "radiocactive effluent"
would be intfoduced at the hearing today) the matter of your jurisdiction
over that effluent is a ticklish one. But I don't think that we are all
in a state of suspended animation waiting the court's decision in Minnesota,
or in Washington, D.C., before we can act in this area. Maryland and
Vermont claimed radiocactive emissions as part of their domain.

Your stand in waste discharge permit No. 456 also claims this domain.
Here's the word "radioisotopes." How you will use this may tax your legal
imagination. Yoﬁ could take such action, you the Commission, as a Qui Tam
suit "he who sues for the crown as well as himself." But in any event
should you get in legallentanglements because of a real vioclation of waste
discharge permit No. 456 it will be the viclator, I submit, not you, who
will have to sweat out Minnesota vs AEC through the supreme court. It won't
matter Mr. Chairman, that nuclear power plants are controversial and I
know this is not the forum for it but I can't help but make one comment,
however. The proponents of nuclear power plants claim their difficulties
will disappear once the public is informed. At the recent AEC hearing, 21
of the 36 limited appearances were informed expressions critical of Trojan
in its jmplications. The difficulties didn't disappear. Perhaps the most
pertinent was a question asked by a physician from Lake Oswego, "And if
you are wrong about the damage caused by the radioactivity releésed into
the atmosphere how will you reverse the damage?"

To a physician Mr. Chairman, irreparable damage means death and the
gentleman from AEC went back to Washington, D.C. without answering the

physician. You live in the same state. How would you answer him?
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Back on the subject of enforcement, there is no time like the présent.
The cause is not a violation, but a-material change in the method of waste
disposal; namely, the zero release reactor. Section 14 is cause for you to
consider a change -~ action. There has been a material change in waste
disposal methods since waste discharge permit No. 456 was issued. In 1969
there was the New York Times' story and other information on the zero
release reactor in Maxch of this year.

Mr. Chairman, I think you have no option but to send PGE notification
that their waste discharge permit No. 456 is suspended for 60 days while
it is under review as yOu cdnsider whether failure to install a zero level
reactor may be a violation under Section 3 which requires the design and
construction achieve the lowest practicable level of radiocisctope discharge.
We assume zero is lower than the present level of release, although I
acknowledge that zero is a misnomer. The Westinghouse public relations
man misnomered that it is a tenth to the minus N reacteor. I think there
are extenuating circumstances why the Department of Environmental Quality
did not actively intervene at the AEC hearing. Mr. Chairman, now is the
time and the place for you, the Commission, to take your stand. It is
my belief that if you do what is required-of you, the AEC will require
installation of a zero level reactor as part of a license reguirement.

PGE may consider this to be impractical; however, they have formerly stated
the following policy in regard to ACRS review, the Advisory Committee on
Reactor Safety, of the design features that have yet to be proven by any
nuclear plant in operation and I quote verbatum from PGE. "Where design

is required of a majbr component for which irrevocable commitments have
been made, changes will be made providing the Commission finds that such
changes will provide substantial additional proteétion which is required
for the public health and the safety."

Further, the 1969 annual repoft of PGE contains the following state-
ment in regard to Trojan. "The next major step in the licensing process
is the public hearing to be held in mid 1970 concerning the company's
application for a construction permit from the Atomic Energy Commission.

In order to keep the plant on schedule and at its own risk, the company

is proceeding with site preparation work."



Mr. Chairman, there is absolutely no reason in the world why the public
has to share in this risk, and if you do not take action now, this is what
you will be forcing the public to do. There is a general argument that

the whole nuclear program is a balance of benefits against risks. Well,
I think this is a spurious argument. The risks haven't been thoroughly
explored. The benefitg are overblown, but we are not all children who
are going to be frightened by brownout threat of being put in the dark,
but this again is not the forum for this arguﬁent so forgive me.

A 60~day suspension of the waste discharge permit will give a needed
respite to the pace with-which the Trojan horse has been steamrolled into
Oregon. It will accomplish several things. First of all, Mr. Chairman,
it will overlap these 45 days the AEC said it would need to deliberate
on the issuing of the construction permit. It will give them a little
more than the intervention does on recdrd to think about. Second, it will
give Ken Spies time to check with Ernie Tsviglou on the details of this
tenths and minus release reactor and I think that Dr. Tsviglou knows Ken
and thinks very highly of him, and I believe Ken will agree that Ernie is
an expert in his field. Third, it will give your legal department time
to assess the state's vulnerability to a possible Qui Tam suit by someone
when waste discharge permit No. 456 is reissued after December 31, 1973.
Wouldn't it be tragic if PGE built a $230 million plant and couldan't get
a legal waste discharge permit to operate it with? And fourth, within
this 60-day period the legislature will convene. I am sure some committees
will be formed and will want to look into the whole matter and I know in
fact one bill has already been proposed toc attempt to freeze Trojan progress.
I am equally sure that they will appreciate that you have acted responsibly.

For me I thank you for the time and I am very proud of you collectively
and I know you will do the right thing." ' :

Mr. Edward J. Whelan, President of the Oregon AFL-CIO, was the next

witness and read a prepared statement supporting the project and urging

the Commission to act without further delay to certify the project.
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Mr. George Hansen of the State of Washington Department of Ecology

was called on next and made the following statement:

"Mr. Chairman, Commissioners, Mr. Spies: My name is George Hansen.
I am representing the State of Washington Department of Ecology. Your
records show that we have reviewed and endorsed as the Water Pollution
Control Commission, the excellent waste discharge permit prepared for the
Trojan nuclear power plant being proposed by Portland General Electric Co.
'This was done by our letter of June 25, 1969, Since that time we have
taken note of further improvements offered by the company. Further, as
you know the state of Washington has now integrated the Environmental
Protection intc a new Department of Ecology. I would request and I
appreciate the opportunity that you have given to hold the record open
in order that our new Department might submit a restatement which will
cover our broader responsibilities in maintaining the environment."

Ms. Christine Hansen of Longview, Washington, followed Mr. Geoxge

Hansen and said she represented an ecology group with 86 memberxrs in the

Longview area. She expressed grave concern about possible detrimental

effects of increased water vapor in the atmosphere due to the emissions

from the proposed coeling tower., .She asked that an indirect cooling system
be employed. She said they do not need any more water in the Longview area.

Mr. Tom Donaca, Legal Counsel, Associated Oregon Industries, Inc. read

a prepared statement for that organization urging favorable consideration
by the Environmental Quality Commissicn of the proposed nuclear power plant
project.

Mr. Lawrence F. Williams, Executive Director of the Oregon Environmental

Counéil, read portions of a 5-page statement prepared by him for that organ-
ization opposing the project and urging "that the Environmental Quality
Commission not issue the discharge permit at this time."

Mr. Robert F. Abbey, Eresident of the Rainier, Oregon,Chamber of Commerce,

read a short statement and presented a copy of a resolution by that organ-

ization endorsing the proposed Trojan Nuclear Power Plant project.
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Mr. Harry Butcher, who said he represented the National Health

Federation, tﬁe Northwest Environmental Defense Center, the Oregon
Citizens for Clean Air and the Field and Stream Environmental Action
Group, was the next witness. In opposing the project he read a state-
ment dated December 4, 1970 and signed by Dr. Alan G. Beardall,
Chiropractic Physician of Lake Oswego.

Mr. James G. Ashbaugh then appeared and offered testimony in op—

position to the project. He raised questions regarding the possibility
of emissions from the cooling tower contributing to photochemical smog, in-
creasing the rainfall in Portland and modifying the weather of the area.-
He questioned that a regional plan had been developed for the area and that
adequate consideration had been given to alternative sites.

He urged that the project be delayed 1 or 2 years.

Mr. David Corkran read a short statement in behalf of the Columbia

Group of the Sierra Club. He said that organization is opposed to the

issuance of a waste discharge permit for the Trojan plant at this time

.because its members believe that the discharges of chemicals and radio-
activity will befoul the Columbia River.

‘Mrs. Beulah Hand, former state representative from Clackamas County,

was the next person to testify. She said she represented herself and her
friends. She expressed concern about the threat made by PGE cofficials that'
$15,000,000 had already been spent on the proposed project on the grounds
- that a waste discharge permit had been issued by the State Sanitary
Authority in June 1969. She alsc expressed grave concern about the
radioactive discharges, about how the radiocactive solid wastes from the
plant would be handled and particularly how they would be transported to
the point of final disposal or processing. She referred to an article
entitled "The Nuclear Threat Inside America” which appeared in the
December 15, 1970 (Vol. 34, No. 25) issue of Look Magazine. She urged
that the project not be certified.

Mrs. Norma Schell who said she represented a Women's Ecology Group

of some 150 members testified that she is worried about the emissions of
tritium from the nuclear pdwer plant. She urged that the waste discharge
rermit previously issued to PGE be revoked by the Environmental Quality

Commission.
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_ Mrs. Joe H. Rand of 5411 S.E. Morrison Street, Portland and Chairman

of the Better Environment Committee of the Portland YWCA read a prepared
statement for that organization opposing the project and urging that the
waste discharge permit be revoked and a moratorium be established on all
nuclear power plants in Orégon.

Mr. Charles J. Merten, Attorney-at-Law, was the next person to appear

and sgid he was testifying for himself. He claimed the fundamental issue

is whether PGE has to prove its proposed project will not injure the environ-
ment or the public has to prove it will cause pollution of air or water. He
discussed the legal authority in this matter and contended that the
Environmental Quality Commission could and should concern itself about
radicactive emissions.

Mr. John Osburn, Legal Counsel for the Environmental Quality Commission,

read the opihion of the Attorney General dated February 3, 1970 which stated
that the federal government had pre-empted the state's authority.

Mr. Charles D. Tauber, a student from Reed College, claimed that not

" enough research has been performed to determine possible harmful effects

on the environment, not enough study has been made of the geclogy of the
Trojan site, not enough study has been made of possible effects of thermal
pollution on the Columbia River, and that other alternatives should be con-
sidered. He asked that the Environmental Quality Commissicn deny the
company's application for a certificate.

Mr. Charles F. Glanzman, an engineering student from Oregon State

University, claimed that the proposed power plant will result in population
growth and that such growth should be regulated in order to protect the
environment.

Mr. Richard T. Kasal, Architect, represented himself and urged that

consideration be given to developing geothermal power sources rather than

nuclear energy.

Mr. Charles E. Van Gorder, Mayor of the city of Rainier, testified in

support of the project and said he and the members of the Rainier City

Council urge the Environmental Quality Commission to grant the permit

requested for the Trojan Nuclear Power Plant.



- 11 -

Mr, Steve Sellery of 6284 S.E. Jennings Avenue, Portland, said he

represented an organization known as Citizens for Safe Power. He claimed
that adequate safeguards have not been made by the company and therefore
urged that the project not be certified by the Environmental Quality
Commission. He submitted a copy of a petition that is being circulated
by his organization requesting that Governor McCall declare a 4-year
moratorium on issuance of any permit for construction and/or operation
of any nuclear power plant in Oregon.

Mrs. Dolores Hurtado, 1835 Palisades Terrace, Lake Oswego, read a

3~-page prepared statement expressing her concern about the future livability
of the state and asking the Environmentél Quality Commission in what ways
it has exercised its responsibility to protect the environment in relation
to the propesed Trojan project. She urged that approval of the project be
deferred until complete assurance can be given that it will not constitute

a potential danger tc the environment.

Mr. Richard Chambers, Route 3 Box 754B, Salem, read a 3-page statement

which he had prepared opposing the construction of the proposed Trojan project.
He urged the Environmental Quality Commission to delay approval of it for
at least ocne year.

Mr. John Bartels, student, said he represented a S.E. Portland neighbor-

hood group for safe power. He opposed construction of the Trojan project
at this time. |

Mr. Bill Luch, 9212 N. Reno, Portland, appeared as the representative

of the N.W. Steelheaders Assn. He expressed concern about too much industrial
development along the Columbia River and the possibility that it would destroy
the natural beauty of the area. He stressed the need for preper planning
and zoning of the state's land resources.

At the beginning of the hearing the Chairman had announced that, if
necessaﬁy, the hearing would continue ﬁntil 10:00 p.m. to afford everyone
who so desired an opportunity to be heard. Mr. Luch was the last person who
asked to be heard and so the hearing was adjourned by the Chairman at 5:27 p.m.
with the understanding that the record Would be kept open for an additional

15 days for receipt of further written statements.
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Attached to these minutes and made a part thereof are copies of the

following statements submitted and read, either in whole or in part, at

the hearing on December 4, 1970:

Al.
A2.
a3.

Ad.

26.
a7.
'AS.
A9,
. AlLO.

All.

Statement by Edward J. Whelan, President, Oregon AFL-CIQ, dated
December 4, 1270 (2 pages).

Statement of Associated Oregon Industries by Thomas C. Donaca,
dated December 4, 1970 (2 pages).

Testimony of Oregon Environmental Council presented by Lawrehce
F. Williams, dated December 4, 1970 (5 pages).

Statement and Resolution of Rainier Chamber of Commerce by
Robexrt F. Abbey, dated December 4, 1970 and april 13, 1970,
respectively (2 pages).

Statement signed by Alan G. Beardall, D.C., and dated
December 4, 1970, and read by Harry Butcher (3 pages).

Statement of the Columbia Group of the Sierra Club read by
David Corkran (1 page).

Statement by Mrs. Joe H. Rand for the Better Environment
Committee of the Portland YWCA (2 pages).

Statement of the Rainier City Council by Mayor Charles Van Gorder,
dated December 4, 1970 (2 pages).

Petition for Further Study of Trojan Nuclear Power Plant from
Citizens for Safe Power presented by Steve Sellery (1 page).

Statement by Mrs. Dolores Hurtado, dated December 4, 19270
(3 pages). '

Statement by Richard Chambers, dated December 4, 1970 (3 pages).

Also attached to and made a part of these minutes are copies of the

following statements or other exhibits which were received at-or subsequent

to the hearing and were not read at the hearing:

Bl.

B2.

B3.

B4.

Letter by Nick Steffanoff to Governor's Task Force, dated
June 28, 1970 and replies from Congressman Wendell Wyatt,
Congresswoman Edith Green, U.S. Senator Bob Packwood and
Governor Tom McCall dated July 8, July 13, July 20 and
July 24, 1970, respectively (6 pages).

Statement of Columbia County Organization of Governments by
M.E. McMichael, dated November 18, 1970 (1 page).

Resolution No. 573 by St. Helens City Council, dated November 17,
1970 and signed by Mayor M.E. McMichael (1 page).

Resolution (Docket No. 50-344) by Columbia County Board of
Commissioners dgted November 4, 1970 (1 page).
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B5. Letter from St. Helens Chamber of Commerce signed by V.P.
Phillips, President, and dated December 4, 1970 (3 pages).

B6. TILetter from Milwaukie Rod and Gun Club, dated December 19,
1970 and signed by Jim Cassidy, Secretary (1 page).
B7. Letter from Fish Committee of Milwaukie Rod and Gun Club,

dated December 17, 1270 and signed by Glendon G. Davenport,
Chairman (1 page).

BS8. Letter from Western Rod and Reel Club, Inc., dated December 14,
1970 and signed by Walt Vollertsen, President {1 page).

B9. Letter from State of Washington Department of Ecclogy dated
December 18, 1970 and signed by John A. Biggs, Director (2 pages).

B10. Statement by Portland General Electric Company dated December 15,
1970 and entitled "Effect of Trojan Nuclear Plant upon the
Environment" (11 pages).

B11. Letter dated December 7, 1970 from Betty J. Marshall of 4265 S.W.
Chesapeake Ave., Portland (1 page).

Bl2. Letter from Mrs. Jerry Donovan of Route 1, Box 642, Scappoose,
Oregon, dated December 10, 1970 (1 page).

Bl3. Letter from Ted L. Swensen of 5785 S.W. Carman Drive, Lake Oswego,
Oregon, received December 17, 1970 (3 pages).

Bl4. Letter dated bDecember 2, 1970, from Lindley D. Carson of 210 S.E.
87th Avenue, Portland (2 pages).

B15. ILetter dated December 5, 1970 from David H. Corkran and additional
statement by Columbia Group of the Sierra Club (3 pages).

Blé6. Letter dated December 7, 1970 and statement from Harry B. Nehls,
President, Portland Audubon Society (4 pages).

B1l7. Letter dated December 16, 1970 from Daniel Lester of 7508 S5.E.
29th Ave., Portland (2 pages).

- Bls. KPOK Radic Editorial by R.M. Brown, dated November 27, 1970 (1 page).

B19. Letter dated December 16, 1970 from Beulah Hand and Stephen Sellery
and attached statements "Failure of Emergency Controls of Trojan
Nuclear Reactor to Meet Safety Standards Requirements of AEC at the
Present Time" and "Available Alternatives to the Trojan Nuclear
Reactor for Present Development for the Pacific Northwest" sub-
mitted for the Citizens for Safe Power (11 pages).

B20. Statement from Port of St. Helens signed by Lew Winkler, Commission
Secretary.

This completes the record of the hearing before the Environmental Quality
Commission regarding the proposed Trojan Nuclear Power Plant.

Respectfully submitted,

-.H
Kenngth H. Spies 5

Director
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TO: ENVIRONMENTAL QUALITY COMMISSION

FROM: Mr. Bdward J. Whelan, President, OREGON AFL-CIO

The Oregon AFL-CIO, in convention on September 17, 1970, adopted
a resolution unanimously supporting the immediate construction of
the Trojan Muclear Generating Facility in Columbia County.

Having been deeply lnvolved with the project since its inception,
the opportunity was available tc the officers of the organization
to weigh the pros and cons of this type of generating facility.

sonton eoenrinser The Executive Board and the convention committee heard detailed
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testimony giving both sides the opprtunity to be heard. This
background information is given to you as an indication that the
convention's position on the resolution was taken only after
great effort was made to bring out all the facts.

Too often labor takes an affirmative position simply because of
the immediate work potential of a project. In the instance of
Trojan this was not an issue. It is our considered opinion that
the company, in consultation with recognized experts, has designed
a facility that will produce the desired electrical energy and
will, at the same time, minimize the dangers to mankind and the
ecology. Alternatives jJust are not available. Unless this con-
struction is started the people of Oregon by 1977 will suffer a
complete breakdown in their economy because of the inability of
distributors to provide the necessary electrical energy.

In addition to the organization that I head I have been requested
to speak for the International Brotherhood of Electrical Workers,
the Oregon Building and Construction Trades Council, the Building
Trades of Portland and vieinity, and the various County Labor Councils.

There will undoubtedly be experts testifying on Fisheries, pollutidn

and other considerations here today so I will confine my comments to
the safety of the men who will operate this facility.

+CI10
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First all persomnel connected with the actual operation of the generating
facility will first have to be licensed by the A.E.C. This assures that
only the moat competent and well trained men will be responsible for ac~
- tual operation.

As an indication of the effectiveness of this type of thoroughness I

would like to illustrate by excerpting from "The Electrical Workers!'

Journal - October 1970" that portion of the Intermational Brotherhood
of Electrical Workers' President, C. H. Pillard, address to the 1970

International Brotherhood of Electrical Workers Convention:

"The radiation safety record, as reflected by results of

AEC compliance inspections and the latest statistical reports
on the industry through 1969, indicates that the 20 licensed
miclear power plants have operated without a radiation fatal-
ity or serious radiation exposure to operating personnel or
the public. (The only fatal accident involving reactors in
the U. S. occurred in 1961 at an Army experimental reactor.
Three technicians died in a mclear excursion of an early
prototype reactor at the National Reactor Testing Station

in Idaho.)

The IBEW contimnues to work with the AFL-CIO Subcommittee on
Atomic Energy and Natural Resources in seeking a.dequate sa.i‘ety
provisions for all workers in the muclear industry.

We have contimed to advise and assist our local unions and
members concerning miclear energy, including research mater-
ial relating to safety for negotiations, the appropriate
bargaining unit, wage rates, and other working conditions.

The IBEW is contimaing to participate in American National
Standards Institute committees.for miclear standards.”

This is a safety record no other part of the electrical industry or,
for that matter, any indusiry can match.

I can only urge that an end be put to the delays and that you gentlemen
move with dispatch by invoking your "go ahead" on this project.

EJW:t
opeu#ll
December 4, 197C



STATEMENT OF ASSOCIATED OREGON INDUSTRIES BEFORE THE ENVIRONMENTAL QUALITY
COMMISSION, FRIDAY, DECEMBER 4, 1970

& THOMAS C. DONACA

COUNSEL

ASSOCIATED OREGON INDUSTRIES, INC.
2187 S. W. MAIN STREET

PORTLAND, OREGON 97205

My name is Thomas C. Donaca and I am Counsel for Associated Oregon Industries.
Associated Oregon Industries is a voluntary non-profit ofganization of businessmen
and employers within the State of Oregon who employ about 50% of Oregon's non-public
employees and represents about 50% of the total private payroll in the state. We
have 1350 members. Currently our activities range from interests in education
and environmental quality to taxes and consumer protection. We represent every
segment of Oregon business and industry in relations with government at the local,
state and national level.

I have been directed by our Board of Directors to appear before you today
to speak for our membership endorsing activities of the Portland General
Electric Company and its partners in the proposed construction of the Trojan
Nuclear Plant in Columbia County.

As we understand it, the purpose of this meeting is primarily for the
purpose of investigating the facts regarding. the environmental effects of
the proposed construction and operation of that plant.

Associated Oregon Industries, as you well know, participated fully in all
hearings reléting to the development of thé water quality standards on all
interstate streams fequired by the Eedera]lwater Quality Act. As you also
know, we were the third state in the U.S. to qualify undér that Federal Act.

Our technical committee,which is fully familiar with those standards, has

reviewed information presented at your earlier hearing as well as other

information which has generally been available with regard to effluence
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from the plant and the app1fcant'appears to have fully satisfied all water
guality criteria fequired of them.

We know of no further factual reason for this Commission to delay further
with regard to any water quality permit or on the certification of the facility
under Section 21 (b) under the Federal Water Pollution Control Act. We urge
your favorable consideration on all aspects of your jurisdiction on this

proposed nuclear power plant.



TESTIMONY PRESENTED TO THE ENVIRONMENTAL QUALITY

COMMISSION ON PORTLAND GENERAL ELECTRIC'S PROPOSED TROJAN

NUCLEAR POWER PLANT BY THE OREGON ENVIRONMENTAL COUNCIL
DECEMBER 4, 1970

Mr, Chairman and members of the Environmental Qualit
Commission, I am Lawrence F. Williams, Executive Director of the
Oregon Environmmental Council. Our office is located at 1238 N. w.
Glisan Street in Portland. ‘

We are very pleased that the Commission has chosen to hold
public hearings on the discharge permit for PGE's proposed nuclear
power plant. we recognize that public hearings are not required by
Federal law, but only suggested in matters of this importance.

While the Oregon Environmental Council has not taken a
position against the production of electricity through nuclear power,
we have some serious reservations, however, about the location of
PGE's proposed Trojan Nuclear Power Plant. Our reservations are with
regard to plant impact upon the Columbia River, the town of Rainlier,
the climate and the potential hazard this plant represents to the
residents of Oregon and washington.

We also have some questions concerning the responsibilities
of Portland General Electric and the Environmental Quality
Commission with regards to the National Environmental Policy Act
(PEPA) Under NEPA, the potential polluter is required to specify

"any adverse environmental effects which cannot be avoided should
the prorosal be implemented..." There is nothing in NEPA which

says that the Oregon Environmental Council, or any other private
organxzation must prove that there will be environmental damage

in ordor to forstall a planned action. It appears to us that the
.State's certification that this plant will not degrade the environ- .
ment 1s based almost entirely on faith. For example, the Fish
Commlssion's report to the Nuclear Development Coordinating Committee
and the Nuclear Siting Task Force states that ''while..,(the radio-
isotope emissions) may be regarded as safe for man, sensitivity of
aquatic organisms to radiation is poorly understood.’ This report
also states that ''there 1s evidence that increased water temperature
can interact with chemicals and increase the toxicity to aquatic
life, we believe this aspect also requires study.”' The report
cancludes by saying that "we readily admit that we do not have all
the answers in the fish-nuclear plant relationship.®

Further, we submit the following statement made by the U,
S. Department of Health, Education and Welfare on the Trojan facility.
"It, therefore, seems lilely that the applicant's estimate of
TrOJan s liquid waste discharges significantly underestimates what
the actual discharges will be. This conclusion is further supported
by the fact that the power levels of the presently operating PiR's
are significantly lower than Trojan's power level.'
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All of the above quotes lead us to believe that far too
little is known about the environmental effects of the proposed
“plant for the State to give the green construction light. PGE
should be required to do far more research into the possible
envirommental effects prior to proceeding with construction. It
is not we that should have to prove that there are environmental
hazards, but rather PGE must prove that there are none.

with EQC's issuance of the previous discharge permit, which
is being reviewed for re-issuance here today, the Commission failed
to take into consideration the health and safety of the residents
of Rainier, Oregon. Approximately 650 families living in Rainier
must depend upon Columbia River water for several months every
summe¥. The residents of Rainier face a two-fold threat, from the
proposed Trojan plant, to their health and safety:

1. There still appears to be considerable doubt as to
the effect of the chemicals which will be dumped into the Columbia
Liver from the plant.

2. In the event of a large radiation release into the
Columbia Liver, the City of LRainier could well find their entire
water supply contaminated before the shut-off valve could be
actuated. Even though Rainier has an 8 day reserve of water in
storage tanks, it will do them little good if the intake valve is
not shut off in time to stop the radiation from entering and con=-
taminating their entire system. e, therefore, urge that this
Commission require that an emergency system be established by PGE
which will automatically cut off Tainier's water intake in the event
of an abnormal release of radiocactivity due to a plant malfunction.

Tritium, to the amount of 4,770 curries per year, along
with other radionuclides, will be released into the air and water,
In order to understand what this release of 4,770 curries of tritium
per year means, I would like to quote from a paper by Dr. Dean E.
Abrahamson, College of Medical Sciences, University of Minnzsota.
The paper is entitled "'Ecological Hazards from Nuclear Power Plants'',

"The phenomena associated with radiocactive materials and
the units used to measure quantities of radicactivity are outside
of our usual experience and it is difficult to convey a 'fecling
for these quantities. Although it is not directly applicable in
terms of biological effect, it is useful to compare the quantities
of radioisotopes from weapons testing or nuclear reactors with the
quantity of radium which would contain the same amount of activity.
A Curie is equivalent to the activity in one gram of radium. we
can all recall the excitement and intensive searches instituted when
4 capsule containing a few milligrams of radium had bzen lost or
misplaced. Yet the quantity of radiocactivity proposed for release
from a single nuclear power plant each year, even under the most
optimistic assumptions as to its operation, 15 several times the
activity in the entire world supply of radium. Je are being asked
lightly to dismiss this discharge of radiocactivity, S
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Tritium discharge can also be used to illustrate another
point which has confused discussion for radioactive wastes and
the quantities of radioisotopes already present in the environment.
It has been suggested that the added tritium would not be greater
than the quantity of tritium already present in, for example, the
Mississippi Niver. However, this tritium is itself due to pollution
via the fallout from weapons: testing, and doecs not form a part of
the so-called 'natural background of radiation present in the
environment.'

Prior to the advent of weapons testing and nuclear reactors
the surface waters of North America had an average tritium concen-
tration of less than 10 picoCuries per liter. "The present triti:m
concentration in the Upper Mississippi River is in the neighborhood
of 2000 picoCuries per liter. It matters little to the environment
or to the individuals exposed to this radiation whether 1t arose
from weapons testing or from waste from nuclear power stations., The
fact that weapons testing has increased our exposure to radiation
seems a poor argument indeed for the creation of an even greater
risk by discharging radioactive wastes from nuclear power stations.

In present practice, tritium is not the only radicactive
isotope which is released to the enviromment without any ~"significant
control. The noble gasses are also so released, either at the
reactor site or at the fuel reprocessing plant. It has been estimated
that the exposure due only to one of these isotopes, krypton-85,
will approximately equal the exposure from natural sources of ionizing
radiation by the year 2000 if the releases of Lkrypton-85 continue
from new reactors as they have from existing rcactors."

A study published in Science and Technology (page 24,
June, 1969) indicates that we have every reason to be concerned about
the releases of even small amounts of radioactivity into the Columbia
Liver. This study showed that the radioactivity of the plankton in
the Columbia River "'was two thousand times greater than that of the
water, while the radioactivity of the fish and ducks feeding on the
plankton was fifteen thousand and forty thousand times greater,
respectively, Moreover, the radiocactivity of the egg yolks of water
birds contained more than a million times the radiocactivity of the
water. Here then, are clear illustrations of the way in which traces
0f radioactivity in the air, water, or soil may progressively
concentrate, so that by the time it ends up on man's plate, it can
be a tiny package of poison.’

Finally, Oregon's own State Board of Health, Tadiation
Section, stated in a report to the American Chemical Society at
their Annual Meeting on September 13-13, 1970 it is recommended that
exposure of the population, espccially the more susceptible younger
segment, to ionizing radiation from all sources, including environ-
mental should be reduced whenever possible, and kept as far below
recommended standards as is practicable."
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There is:no question that if the amount of radiation being
released into the air and water can be significantly reduced then
Portland General Electric should be directed to do so. we note that
several systems have been recently developed which are capable of

reducing the radioactive emissions to "essentially zero'. westinghouse,
which is building the ‘reactor for PGE, has developed a system called
the ‘‘zero release’ reactor. Ue feecl that if this system is not :

immediately available for incorporation into the Trojan plant that
the reactor design should be modified in such a way as to accept this
environmental control equipment when it is available, In addition

to the “'zero release’ development by Westinghouse, the engineering
firm .of Babcock and Wilcox has incorporated the new Oak Ridge
Environmental System (which is similar to the ‘'zero rclease') in
three recent bids for the constiuction of nuclear reactors. The

Oak Ridge system is reported to cost only $175,000, including
installation. It is also reported that this system is available
immediately. Because this Commission has the obligation to require
the lowest practicable radiation cmissions irom Trojan, wgg therefore,

implore you to require that one of these two systems be made part
OT tIc lrojan m .

[ -

The U. S. Department of Health, Education & .Jelfare concurs
with our position. In their report to the State, they say that
"Some of the systems such as additional treatment of gaseous and
liquid wastes may be feasible and should be encouraged where practicable."
There is no need to bow to the AEC on this point. You have the
responsibility to protect the people of Oregon from radlation
po on 1n 3 . ¢ see no need to equivocate on this
matter,

The Oregon Environmental Council has been critical on the
siting of this plant at the Trojan location because of the possibility
of geologic faults in close proximity to the reactor and the reactor's
proximity to Portland. hile this Commission has little authority
over the geologic suitability of the site, it most certainly must
concern itself about the possible consequences of high level radiation
exposure to the public in the event of a reactor core melt-down or a
steam break.

‘It has been shown that Portland's prevailing wind comes
directly through the Trojan site approximately 40% of the time. Our
evidence shows that this is a stable wind which would hold large
amounts of radiation, in case of a reactor failure, rather than
dllutlng 1t before it rcaches Portland. The consequences of such an

i1l wind" blowing into a population center such as Portland is
unthinkable. :

With regards to the the rmal effects of the cooling tower
dluchargc on the Columbia Tiver, we would lilke to take this opportunity
to thank Portland General Electric Company for talking the necessary
steps to reduce the maxlmum discharge temperature of the cooling
water from 101°F to 89.0°F. .l wonder, however, why this Commission
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accepted the 101°F temperature as their maximum allowable discharge
temperature from the Trojan facility without investigating whether

or not a lower discharge temperature could be obtained? In fact,

we wonder how such a permit can be issued when the Department's own
administrative rule (41-050) states that 'no waste shall be discharged
and no activity shall be which cither alone or in combination with
other wastes or activitics will cause in the waters of the Columbia
Liver:'! (sub-section 5): “"Any meagurdable increase when river temperatures
are 68°F or above, or more than 2°F increase when river temperatures
are G66°T or less." i/hat will happen to this hot water, during plant
-shut-down for refueling, when the river temperature is above G8°F?

e should hope that the Department of Envirommental Quality will

insist that PGE comply with its own administrative rule.

In conclusion, we strongly urge the Oregon Environmental
Quality Commission to carefully rcconsider the advisability of
reissuing this discharge peirmit. You must rxemember that the standards
you insist upon for the operation of this plant will very likely
set the criteria for all of the other nuclear power plants to be
built in Oregon. Therefore, the environmental standards for the
operation of the Trojan nuclear power plant must be as high as
technically possible.

Based upon the lack of basic knowledge about the environmental

effects of this plant and the failure of PGE to respond ~in an
appropriate manner to the National Environmental Policy Act, we

urge that the Environmental Quality Commission not issue the =
discharg® pcrmit at this time. R

Thank you Mr. Chairman.




RAINIER CHAMBER OF COMMiRCE

December 4, 1970

T0 WHOM IT MAY CONCERN s

IT IS NOT WITHOUT CONSIDERABLE THOUGHT OR CONCERN FOR THE COMMUNITY
OR ITS RESIDENTS THAT THE CHAMBER OF COMMERCE OF THE CITY OF RAINIER,
OREGON ENDORSES THE TROJAN NUCLEAR PIANT LOCATED NEAR THE TOWN OF
PRESCOTT. _

THE INDIVIDUAL MEMBERS OF THE ORGANIZATION, LACKING IN EXP:RTIBE ON
THE SUBJECT OF ECOLOGY, ARE DEPENDENT IN THIS FIELD ON THGSE WHO ARE
KNOWLEDGEABLE AND HAVE IN REGULAR SESSION EXPRESSED THEIR WILLINGNESS
TO ACCEPT PORTIAND GENERAL ELECTRIC'S TROJAN PLANT AS A COMPATIBLE
RuSIDENT OF THE AREA.

A RESOLUTION ADOPTED APRIL 13, 1970, READS AS FOLLOWS:

Bi IT RESOLVED BY THE CHAMBER OF COMMERCE OF RAINIER, OREGON:

THAT THIS CHAMBER OF COMMERCE AND ITS M&WBERS, COLLECTIVELY AND
IﬁDIVIDUALLY, DO WHOLEHEARTEDLY ENDORSE, WELCOME AND ANTICIPATE THE
LICxNSING, CONSTRUCTION AND OPERATION OF THE TRCJAN NUCLEAR PLANT,

A COPY OF THE FOREGOING TEXT IS SUBMITTED TC THE COMMITTEE FOR THE

ReCORD, ~ 7

e

_/’
- __7};‘__-._-_, k// N
\ sl S s_-f(.,d-/e‘/

OBERT F. ABBEY, PRESIDENY.
HAMBER OF COMWERCE
RAINIER, ORKGON

THANK YOU.

RFA/pla



Rainier Chamber of Commerce
April 13, 1970

TO WHOM IT MaY GONCERN:
WHEREAS a nation's and a community's economy has to grow in order to
stay strong and respected} and
WHEREAS the Trojan Nuclear Power Plant will represent an investment
upwards of $230 million; and
WHEREAS the Trojan Nuclear Power Plant will be a prime tourist attraction
during construction and after eompletion; and
WHEREAS investment of multi-nillions of dollars will benefielally increase
tax valuations in Columbia county; and
WHEREAS ssswurance of an ample supply of clean eleetricity near our
comnunity may well bring new industry and additional Jobs with the |
strong pogsibility that more of our young people can stay in or return
o our eommunity to live and work; and
WHEREAS recreational faeilities planned in eonjunction with eonstruction
of the Trojan Nuclear Plant will add to the enjoyment of local residents
as well as visitors; and
WHEREAS safe nuclear generated eleetricity is most likely the best souree
of ﬁower for environmental improvements; present and future, now there-
fore,
BE IT RESOLVED BY THE CHAMBER OF COMMERCE OF RAINIER, OREGON:
That this chamber of commerce and its members, eollectively and individually,
do uhoieheartedly endorse, welcome and anticipate the licensing, eonstruction

and operation of the Trojan Nuclear Plant.

e |
AV P C’/@.@u
anmr F. ABBEY, Presideéz



Dr. Alan G. Beardall
Chiropractic Physician
15800 S. W. Boones Ferry Road
Lake Oswego, Oregon 97034 _
636~0186

‘estimo ven December 4 R

Ags a physiclan and a father, I am concerned about the
environment fdr tomorrow. The Santa Barbarians after their war with the
0il companies, made a declaration of Environmental Rights. It reads,
"All men have the right to an environment capable of sustaining life.
If the accumulative actions of the past becomes destructive of this
right, men now living have the further right to repudiate the past
for the benefit of the future."

As a physieclan, I share the opinian of Dr. Robert L.
Bacon of Oregon Meélcal School, that we must be concerned about the
total background radiation to which we are being exposed. If you build
this Trojan Plant, you will build others as there is already talk of
another plant to follow the Trojan. This is the beginning of the
nuclear era; 102 plants by 1975 and 7?00 to 1,000 by the turn of the
centurye.

What is the radiation-tolerance level of each man?
Obviously, this varies with each individual. How then can you set
allowable standaerds? Don't even your most trained scientiflc men
disagree over these standards? I believe as Dr. Carnow, M.D. of
Chlcago, believeé. that there 1s no safe level of radioactivity
pollution. With every 1eve1'there is risk and danger.

| You consider the individual output radiocactive
effulent of each_plant and ask them to meet your standards, but ho-
where, at no time, do you take into consideration total radiation
ekposure to mankind, due to accumulation and build-up of radloactive

substances in our environment.
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Your literature indicates that sure, there are
some side effects by radloactlve polliution, but what about the generél
benefits of mankind? I ask you, at what polnt does the damage done to
the population out weigh the general benefits and who among you will
declde this? When does the measurable damage occur and on whom and
how can this damage be stopped and/or reversed when it is measured?
This is impossiblel Why? Because the damaging effects of radiocactive
metals are irreversibles There is No antidote. No céll fully recovers
from exposure to radloactivity. The A.E.C. and P.G.E. would have us
to believe that your Trojan Plant 1s safe, clean, free from defect,
both human and structural, and that it wlll withstand all floods,
hurricanss, tornadoes, earthquakes, explosions, aircraft collisions,
éabotage, title waves, hostile acts by foreilgh countries, riots and
changing revolutioning America for the next 1,000 years. And what
is more lmportant, they must be right, or who will suffer? We, the
Portland Metropoli%aniarba; we will live with their radiation and -
pollution. | |

This Trojan Plant is still in the experimental
stage. You are experimenting with us, the people of Oregon. In
other words, you plan to learn more at our personal expense. .We
are your guilnea pigs. Nuclear reactors are run by humans. Humans
are subject to human error. Someone, someday wili push the wrong
button; someone will be undecided, someone will be incompetent,
somgonelwill have a‘profit motive behind them, someone could bhe
blackmalled. Nuclear reactors are subject to the effect of war and
confrontationss Why aren't they underground?

After your nuclear reactor is bullt, you are not

subject to full-proof inspection policy. How could you possibly, no

2
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one Qéuld enter the structure to see if there is any inherlt damage;
detection 1s then inadequate. We cannot risk even-wlth the minutest
chénce of fallure. Even with normal functlon you are dangerbus°
Your stacks in one yea;_cpuld admit and be within your A.E.C. stan-~
dards one and one-half tons of radioactive metals.

A major acclident could be fatal to this whole area.
Some of you, now easily say that nuclear reactors do not produce the
problem of more pollution aﬁkhe alr-1like fossile type plants. This
is only true because we have not faced up to the long-term effects
of radiocactivity. Radioactivity cannot be seen and thus, the ailr
locKkes clean, even though 1t may be loaded with pollution.

You play with the most deadly pollutants known
to mankind; and if by chance some person arrises to speak against
you, he 1ls called emotional and uniformed. I and the groups which
I represent must stand in protest of your plant, because we are
concerned about total background radiation, which can accumulate
and bulld to reach dangerous levels due to the inherent gualities
of radioactive waste. 1 revpudiate the present for the future. In
conclusion, I must ask you how peaceful can an atom be that has

and is destroying LIFE?77?

Respectfully submitted,
lew & Benrdard 4.

Alan G. Beardall, D.C.



Stefonant on the Waate D:i.::si*;a*ge Pormis for the Trejen ﬁ'bnm:iz)l Powar Plan®:
by
The Colunbla Group of the Sierra Cilvb
Doc. 4, 1070
Thg Columbia Group of tho Siewrn “Ivb is oppemsd Gn tho izswance

of o waste discherpe povinit for thwe Trojan Atomic Ploank Al this Hinwe
Wy bolisve that Ghe discharge of mowve than five Uons of woemical westes
per day drbo vho Colunbia Riwer, aven if "meutralized wish sddidbivoes®,
iz a violabion of (ME 440,106 whieh forbids relﬂaae_of Yauy daleborlious
o7 dfz‘fsnaive subgtenses” w:ﬁp;; wiil '_"m:-:?:t:aul5 pollnte, o inpelr the
qualisy of sny spring, breok, river," ote. We believs thet rad:imehiv:a
tritim iz a deleterious srbstanse which way hesmt vordcvs forms of 1ife.
Wo think that newtrslized chomigels might woll be offenzire eubsimncsy
which befoul $he Columbin. We beliove thmb ORS £42.105 wouald be e&nba._’e;a
voned if Portland General Blectris Compnny were allomed to dump these

nnkerlals into the Colwmiis Rivers

|



5411 S.E. Morrison Street

December 4, 1970

BEnvirommental Quality Commission
. 400 S,W, 5th Strest State 0ffice Building

RE Discharge permit for Trojan Nuclear Power Plant

Genklemen:

The proposed Trojan Nuclear power plant, a short forty miles outside of Portland,
is surely one of the most significent events in the last few years. Despite this fact
the public has been left almost tofally ignorant of the real reasons for this plant
and of its actual.effects. The news media is filled, through aavertising, with a
lovely picture of parks, scenic structures, cool water, end cheap elqctribity. Nothing,
wowaver, is said in the press or to the public about large amounts of toxic chemicals
which are to be dumped into the Columbia River. Nothing is said about the twenty four
million gallons of water a day that will be pumped into thealready foggy atmosphére
about Portland. We hear very little about the radiation effects, even though reputable
seientists have said that it may be a significant health hazard in the form of increased
cases of cancer, leukemia, heart disease, and genetic defects in man. So, we have here
a significant contributor to envirommental pollution and a potentially serious hazard
to the health of the people of Oregon, which is being given a license to do these things
by the very agency chosen to protect the environment and the people of thias Statel
Nuclear power plants are new to this country. We know that they are potentially very
danperous. No one knows what the long range effects will be from their conbtinuous
leaking of radioactive elements into the air and into the river. We do not want to be
the quinea pigs for this radioactive axperiment}

Te are told that this nuclear power plant is absolutely necessary because of the
increasing power'needs of our area, yet despite this threat of power shortages, major

industrial power users are being lured into the area and will be supplied with the power



for which we and the environment are paying{the prioce, Aluminum plantsrand ohlorine
preducing plants, both of which use tremend;us amounts of eleotriocity, are bullding
along the Columbis River because of the cheap eleotrical power provided for them.
Portland General Elsctric Company advertiges heavily to induce us to éhange to elactric
heat and add air conditioners to our homes. If power shorteges are indeed iminent we
should discourage the use of electricity and we should discourapge industriel plgnts
which use large amounts of power from leocating in this area.

We urge that you revoke the discharge psrmit that you havé given to PGB and call
a moratorium on all nuclear plants in Oregon until such times as we can be assured

there is noradicactive leakage and the other effluents can be minimized,.

Mrs. Joe Hs Rand, Chairmen

Better Enviromment Committee YWCA of Portland
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Mr, Chairman and Members of the Board:

. We feel the numercus officials, the officers of the departments,
commissions, and committees, a long list, who have had access to the
requirements, the proposals and plans of construction, operation and
maintenance of this tremendous nuclear project have given a pretty
close scrutiny to every part and plan, We know that most of these
departments and cormissions are primarilary interested in one or more
parts and have carefully studied as to how they would be affected,
Therefore, it has been very right and proper that all have bteen invol-
ed in the testing and inspection of every part of thlis plant because
this check and recheck is the public safeguard we need, The very
careful step by astep progress to insure that every aspect of this
plant is'work-safe'!, because this new plant with itz many new prob-
lems must be sclved and understood thus the path will be smoothed and
cleared for the plants to follow, _

Smart, brave men have put thelr lives on the line to develop
methods and safeguards, Attesting thelr success are operating nuclear
plants at work now in-just about the most closely confined quarters
possible, nuclear powered ships and submariens, a real test of safe-
guards. Yet there are those who, in the present protest noisely,
who would deny these great accomplishments, who discount the veracity
of the developers, who would deny and withhold from the general public
the benefits derived from almost limitless nuclear energy. Instead
they council fear and talk fear and delaylng tactics., Very much the
opposite are the people of the Hanford ares who have successfully
sought and secured another nuclear plsnt when doubt was raised sbout
the Roosevelt Beach Site,

Safeguards for the area are through pecllution controls, River,
air, wind and rain studies compiled the information for eomparison
before and after getting the plant into operation. We are indeed
pleased this:imeclear energy plant is planned for Trojan., The City of
Reinler welcomea this great benefit to our community., The record to
date of operating nuclear plants is very good and have proven that
gafeguards can and do work and we believe these safeguards will be
continued and improved,

The A,E.C. Regulatory Staff and the Comnmission Advisory Committee
on Reactor Safeguards both have concluded there is reasonable assurance
the Trojan Plant can be safely constructed and operated. Therefore,
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we who are not knowledgeable scientiats are depending upon those who
have worked and studied the actual plans and we accept their assurance
and state, we at Rainier, Oregon desire the approval be granted for
the TroJan Nuclear Plant.

The members of Rainier City Council join with me in extending our
good wishes and respectfully urge the members of this board to grant
the permit requested for Trojan Nuclear Plant, that the excellent
program to date may continue into full completion and operation,

Thank you,

ool e Lol

Charles Van Gorder, Mayor
City of Rainler, Oregon

CVG:r]

Stata of Oregon .
DEPARTMENT OF ENVIRONMENTAL QUALITY

REGEIVE

WATER QUALITY CONTROL,
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PETITION FOR FURTHER STUDY OF THE TROJAN NUCLEAR POWER PLANT::.

% A One Million Killowatt Generator with 96 Tons of Uranium
in its Reactor Core, To Be Located 38 miles West of Portland,

BECAUSE the potential dangers to all forms of life living near
' the proposed plant cannot be assessed because adequate
data on the effects of low level radiation on human
. tissue and the environment is not available;
BECAUSE sufficient studies have not been made by thé applicants
' " or any government agency regarding the geological for-
mations and weather patterns of the area surrounding the
site of the proposed Trojan Nuclear Power Plant at Goble (Rainier);
BECAUSE data is not available on the long term effects of all the
different types of radiocactive material produced within a
reactor and because it appears that Atomic Energy Commission
- : standards are set too high in some instances;
: BECAUSE +the State of Oregon has set no standards for the transportatlon
and storage of nuclear wastes within the state of Oregonj .
BECAUSE recent technological improvements such as the "essentially zero
release reactor" are not being incorporated in the Trojan design;

We, the undersigned, hereby request that Tom McCall, Governor of
Oregon, declare a four (L)} year mcratorium at least on issuance of
any permit that would authorize construction and/or operation of the
Trojan Nuclear Power Plant or any other nuclear power plant in Oregon,

NAME ' ADDRESS

13.

k.
FORWART PETITIONS TO CITIZENS TOR SAFE PCWER 628l S.E. JENNINGS AVENUE
PORTLAND, OREGON 97222




Statement of Mrs. Dolores Hur:tado, Dec, 4, 1970, before the Oregon Environmer@
Quality Commission §3y 'Pi’snf.mdr: T reie, Jake @:weob C30-5oYY

Ku a citizen of Oregon and a parent concerned sbout the future liveability of
our state, I would like to ask the Oregon Bavironmentgl Quality Commission

in what ways it has exercised its responsibility to protect our environment and
our citizens in relation to the €ollowing areas (pertaining to the pr0posed

Ly Tk
Yo

Trojan nuclear power plant at Rainier): Traom
\‘hfi vearl s o Pt

1. Have you looked carefully at the geologic evidenceimddieatimg that there
is a probably seismic fault ﬂ;ﬂfhe location proposed for the Trojan
plant? Can you state your ccnvieti n that it is not possible that an
earthquake could ocour at this site with resulting potential release
of 3:.1u:1:n.n::mﬂ::l.v:d:y‘p Have Fou examined the meterological evidence which
indicates that 40% of the year the wind direction from the site im
toward the Portland meiropolitan area, which could mean rapid contami-
aation of our mostiy densely populated ares in the event of an accident
at the plant? 1In 1966 there were 42 acoidents reported at nuclear
vlants around the world, 37 in the U.S. Human serror and structual
defects have caused unanticipated accidenis in other planta., TIs it
unrealistio for citpiems to suggest that more appropriate siting would
be at locations much farther removed from population centers?

2. Can you assure us that a daily dumpingaof 1000 1bx. of polyphosphates,
9500 pounds of sulfates, 180 pounds of caustic so&a, 170 pounds of sulfar,
103%53%508£hates, 38 pounds of ohlorine, as well as other chemicals con
stitubes compliance with ORS 449.105 which stafes that "no person...
khall discard... any deleterious or offensive substance into or in
any other manner befoul, pollute, or impair the quality of any spring,
river, brook, creek, branch..."”

Are you convinced that the Columbia River, already the most radio-
gctive river in the country, can and should absorb additional radios
active wastes., In their Detailed statement on the environmental con-
siderations of the Trojan Nuclear Plant boththe Depi. of Health, Edu-
cation and Welfare and the Portland Generai Electric Company note the
special problem in naasuiing radioactivity concentration in the water
of the Columbia attributable to the operation of the Trojan Plant
because of the radiocsctivity alreedy present in the river because of the
Hanford plant upstream in Weshington, The plankton in the Columbis
River now average 2000 times the radioactivity of the water, the fish
15,000 times, and ducks feeding in the river 40,000 times. V

The proposed plant would introduce tritium and other nuclear wastes
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to this water, Riputable AEC mcientists have raised serious questions about
the lack of adequate information about the effect of longwterm low~level
padiation doses in inoreas ng risks of death from leukemia and oancer, or
causing genetio mutations that could kill thousands of future children.

Dr, James F. Crow, professor of genetics at the Univ. of ¥ixonsin Nedical
School, and president of the Gen%ios Soc&ety of America has astated: "Geneti-
cists are convinced that there is no th#hold for radiation-induced mutations;
khat is, there is no dose so low that it produced no mutations at all. Each
dose, however small, that reaches the germ cells between conoception and repro-
duction cerries a risk to future generations proportional to the dose."

When the soientific community is currently debating this issue (mee the
report in the Nov. 23, 1970 National Observgxnef th& Eecent debaje between
Dr. John W. Gofwan, medical physicist at the Lawrence Radiation Laboratory at
Livermore, California, and Dr. Vietor Bond, uﬁociate director of AEC's Brook-
haven National Lﬁboratory,)are we, the public to accept without question the
further development of nuclear power, We believe it is your responaibility
to examine the data and assure us that inoreasiﬁg the radicactivity of the
river ix does not and will not constitute a hazard to .ur envippnment add our
cltizens, o

3. Have you examined -in detall the proposals for handiing, transporting,
and storing the deadly high-level radicactive wastes which aTe the present
by-pboduct of nuclear reactor operation., The AEC itmelf recognizes this as
"the most severe potential hazard” in developimg nuclear power. It stored
100,000 gallons of these wastes this year. By 1980, commercial nuclear reactors
will produce some 3.5 million gallons of this radioactive waste. At present
there are 140 A@Efstorage tanks containing 55 million gallons &t Hanford,Wash.
left over from the operation of the now abandoned nuclear reactors. They rest
on anarea which only recently has been discovered tc be one of considerable

earthquake hazard. Elewen of the tanks have keaked "some liquid into the dry .
soil under the tanks." 4 commercial company is doing research to reduce the
potentlal hapards of dgmage and/or rupture of the pipes and tanks. Since 1966

they have succesded in processing less than 14 of the total wastes stored just

at Hanford, A Lo R S T -’.-t’_r.: ot Ao WOdt U L, Hy

@An you assure us that the plans for transporting and atoring these hot
wastes are adequate are adequate to protect us and our children from the incre-

dible effects if trucks or trains carrying those materials are involved in

aceidents. Should the development and operation of nuclear dumps bhe permitted

before there is adequate knowledge in how to cope with these long-livéd’ extremoly
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active materials?

4, Wy final questions concerns the great haste to push forward this
pfoject. It is based on assumptions of increased power needs which are said
to be incontraveptible./ But the RAND Corporation is now, under National
Science Foundation funding, engeged ir study to determine whether the ever-
upward spiraling energy supply really is neeessary orcan be even justified,
In discussing alternatives to the Trojan plant the Federal Pcwer Commisaioan
g8tates that "the construction of a fos=ii-fuel plant as a substitute for the
Brojan plant does not appear to be an economicelly superior choice. The

quastion #hich is relevant to your commissgion, I bellieve, is whether it is
the Yenvirommentally superior" choice. Fuclear pouerhs hightly touted as the
"élean" method of producing power, but with the inoreasing awareness of our
laok of knowledge about scme of the undetermined effects it may have on the
environment, the public i#_not convinced and will not be convinced until you
can answer all our questions, |

If you state that mome of the above considerations are not within your
jﬁrisdiction, I would liké:to a3k what you are doing to develop state controls
which will enable you, charged with the protection of our anvironment and our
citlzens, to ensure that these questions are explored in. depth and answered

""«3.' i

clearly and completely. The burden of proBfAfor enaéring that a project of

such 8¢Ope =t and with ] implications is not dwmx a potential danger ic
our environment, -ahid-upon-the-promoters-of - thed prejeet. We
ask you to exercise that re3ponsibility in our behalf.kx- TL{:-ﬁ,,ﬁﬁ r

B ; Y
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FRIDAY, DECEMBER 4, 1970 PORTLAND, OREGON
OREGON ENVIRONMENTAL QUALITY COMMISSION

PUBLIC HEARING RE :  TROJAN ATOMIC POWER PLANT

TESTIMONY OF :  RICHARD CHAMBERS / RT 3 - BX 754B / SALEM, OREGON

GENTLEMEN, |T HAS BEEN MANY YEARS SINCE MY STUDENT DAYS, BUT | AM
BEGINNING TO FEEL A KINSHIP WITH THOSE PERFECTLY RATIONAL STULENTS
WHO SAY THAT THEY ARE TALKING BUT NO-ONE IS LISTENING., THE IMPRESSION
! HAVE GOTTEN IN My SEVERAL APPEARANCES ON THIS SUBJECT 1S THAT THE
TROJAN ATOMIC PONER PLANT WAS CONCE|VED IN HEAVEN AND THAT ANYONE
WHO LIFTS A HAND AGAINST IT 1S A COMMON SCOLD,

MY REASON FOR BEING HERE TODAY IS TO TESTIFY THAT THE GREAT NUMBER
OF UNANSWERED QUESTIONS RELATED TO THE TROJAN PROJECT MORE THAN
JUSTIFY A STUDY DELAY IN GRANTING OF A PERMIT BY YOUR COMMISSION,
AND THAT THIS DELAY SHOULD BE NOT LESS THAN ONE YEAR,

THE ENVIRONMENTAL QUALITY ASPECTS ARE AND WILL BE COVERED HERE TODAY
BY OTHERS, AND THEY ARE VERY SERIOUS, NOT TO SAY DEADLY SERIOUS.

MY OWN TESTIMONY HAS TO DO WITH SOMETHING MORE PROSAIC :  BRIEFLY,
WHETHER THE ENGINEERING AND ECONOMIC OUTLOOK FOR TROJAN JUSTIFIES
ANY POTENTIAL PERMANENT CHANGES IN THE LOWER COLUMBIA RIVER COUNTRY.

QUOTING DIRECTLY FROM THE ATOMIC ENERGY COMMISSION BOOKLET T1D-8200,
TITLED "NUCLEAR REACTORS BUILT IN THE UNITED STATES AS OF JUNE 30,
1970" ONE FINDS UNDER THE CATEGORY OF "POWER REACTORS,,CENTRAL
STATION ELECTRIC POWER" THAT 21 SUCH CENTRAL STATIONS HAD GONE ON
STREAM PREVIOUS TO JUNE 30TH OF THIS YEAR, ACCORDING TO THE BOOKLET,
SIX- OF THESE 21 POWER STATIONS HAVE BEEN SHUT DOWN OR D{SMANTLED.,
ACCORDING TO A SUPPLEMENT ONE OF THE REMAINING 15, ( BUILT AT A COST
OF 123 MILLTON DOLLARS ), HAS NOT PRODUCED A KILOWATT SINCE 1966,
AND ANOTHER OF THE FIFTEEN, IN LA CROSSE, WISCONSIN, 1S ABOUT TO
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BE PERMANENTLY SHUT DOWN, USING THE FIGURE OF 6 OUT OF 21 DOWN AND
OUT, HOWEVER, WE COME UP WITH A BATTING AVERAGE OF POINT SEVEN ONE
FOUR, PORTLAND GENERAL ELECTRIC'S ECONOMIC JUDGEMENT CAN SURELY BE
FAULTED AS THEY CONSIDER THEIR PROPOSED 230 MILLION DOLLAR INVESTMENT,

THE REBUTTAL TO THIS TESTIMONY AT THE RECENT ST. HELENS HEARING WAS
THAT THE SHUT DOWN CENTRAL STATION ELECTRIC POWER PLANTSlWERE SMALL ,
EXPERIMENTAL OPERATIONS, YET PLEASE NOTE THAT THEY WERE ORDERED N
GOCD FAITH BY FIRMS WHO THOUGHT THEY WERE TO OBTAIN AN ENDLESS
SOURCE OF XK{LOWATTS AND NOT EXPERIMENTAL DATA. THIS SAME BOOKLET
HAS A LISTING FOR "EXPER{MENTAL POWER SYSTEMS" ANL HERE THE BATTING
AVERAGE IS 3 UP, 21 DOWN, AVERAGE POINT ONE TWO FIVE. | HAVE RECENTLY
TALKED WITH PEOPLE IN MINNESOTA WHO WERE ASSURED THAT THE EXPERIMENTS
WERE DEFINITELY AT AN END WHEN THEIR ELK RIVER PLANT WAS TO BE BUILT.
THE BUDGET EXPENDITURES DURING CALENDAR 1970 TO PERMANENTLY CLOSE
DOWN THE ELK RIVER PLANT IN'THAT STATE - ARE . BETWEEN TWO AND FOUR

~ MILLION DOLLARS AND THEY WILL NOT FINISH THIS YEAR.

PGE AND THE AEC RATE TROJAN AS SLIGHTLY OVER 1.1 MILLION KILOWATT
CAPACITY, PRESUMABLY THE PLANT MUST PRODUCE SOMEWHERE NEAR THIS
AMOUNT OF POWER TO AMORTIZE THE 230 MILLION DOLLAR INVESTMENT. THE
PROSPECTS FOR THIS ARE NOT GOOD IF THE TWO NEARBY NUCLEAR POWER
PLANTS ARE ANY CRITERION. | REFER TO HUMBOLDT BAY UNIT #3 OF THE
PACIFIC GAS AND ELECTRIC COMPANY AND THE HANFORD "N" REACTOR OF
WASHINGTON PUBLIC POWER SYSTEM, BOTH WENT "ON STREAM" [N THE YEAR
1963. YET IN 1969, SIX YEARS AFTER THE FIRST REACTION, NEITHER OF
THESE PLANTS WAS ABLE TO REACH 53% OF RATED, NAMEPLATE CAPACITY.
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GENTLEMEN OF THE COMMISSION, MY POINT HERE IS THAT THE VERY GREAT
ENGINEERING AND ECONOMIC DIFF ICULTIES INHERENT IN THIS TROJAN PROJECT
DO NOT - AT THIS TIME =  JUSTIFY THE ENVIRONMENTAL RISKS INVOLVED,
IN THE CASE OF LAST WEEK'S 100 MILLION DOLLAR WASHOUT IN SPACE, OR
SUCH ITEMS AS THE TACOMA NARROWS BRIDGE OR THE JOHN DAY BRIDGE, THE
KEY WORDS WERE "BACK TO THE DRAWING BOARDS", IN THE CASE OF A CLOSED
DOWN OR IMPROPERLY BUILT NUCLEAR POWER PLANT, HOWEVER, THE SITUATION
IS A GOOD DEAL DIFFERENT. THE IMMEDIATE AREA IS CONTAMINATED FOR

WELL OVER A THOUSAND YEARS AND SERIOQUS LEAKAGE -  NOT UNKNOWN IN
THE SIX PLANTS MENTIONED EARLIER - IS A MAJOR AND CONTANUING
CALAMITY, | |

| RESPECTFULLY REQUEST THAT THIS COMMISSION, WHICH QUITE LITERALLY
HAS THE FATE OF NORTHWEST OREGON IN 1TS HANDS, DELAY APPROVAL OF THE
TROJAN PROJECT FOR AT LEAST ONE YEAR.

THANK YOU F(R YOUR ATTENTION,



June 28 y 1970

Governor's Task Force

Nuclear Generating Plant ~ Trojan
0ld Court House

St. Helen's Oregon

Gentlemen:

I have followed the nucleur generating plant controversy, re-
viewed PGE's Preliminary Safety Analysis Report to the AEC, read
several articles concerning nuclear powered generating plants, and
have discussed this issue with several people I consider informed,
intelligent, and concerned people. I am not an "expert'" in "Nukea"
but just a concerned citizen that would like to submit the following
based on whut I know and what I don't know.

l. PGE is to be commenaed for their efforts to avoid the
calefaction of the Columbia River. The additional expense
of the cooling tower,in lieu of once through cooling, is
justified to accomplish this. PGE has also done an excellent
job in complying with the AEC regulatiuns.

2+ Some of the eventual effects of a nuclear piant on our en-

" vironment and society are indeterwminent and therefor the

AEC minimum standards and regulations do not account for
tham, ) ‘

a.) The potential amount 6f fresh water needed nation-
wide to cool these plants raises the serious yuestion
whether this is a reasonnble liability to assume for
the total benefit received.

b.) The amount of radioactive wastes that have to be
stored and maintained by our great great grandchildren
as a result of the electricity we use today may
not be 8 reasonable liability for them to have to
assulle relative to the benefit we receive, Compafa-
tive costs of storing these wastes should be maode
with the costs of "cleaning" other sources of
energy to produce electricity. (sce no. 3 below)

¢.) Measure the effect on our local c.imate and the
possible hazards to adjacent roads due to impaired
visibility and surface icing due to the 16 to 24
miliion goallons . of water evaporated - arough the
coocling tower daily. _

3., Consider synergctic uses ol our reources as an .alternate to

- nuclear generating plants for electrical. generation. That

is, solve mor: than one problem at a time.,
For example: what is the social cost-to-benefit analyal of
burninyg our soiid «  stes ( using garbage as & regeneragtive
source of fuel,) tc produce heat to generate electricity, use
the extra heat to heat buildings, irrignte crops, etc.
( The Departwment oi the Interior has found they can extract
ancugh o0il out of & ton of garbage to incinerate that same
ton of gorbage!) Further synergetic efficicncy might be
realized in coastal areas by using this wasted heat for
desalinization of sea water, These garbage burning electric
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generating planta could be right in cmetropolitan areas and
thus save the costs of lemgthy transeission lines inherent
in remote generating plants. -

4, Consider the )potential effect on cur survival by the possible -
extinction of wildlife in and over our rivers and oceans through
a poliution of the [food chain from radicactive wastes in
the air and water. While these emissicng are low enough to
be of no harm to man directly the food chain prinicple con-
centrates the radicactivity to cause death and sterilization
of entire species of fish und birds that may someday be vital
to our existence. '

Since the effects of most of these wastes and inefficient use of
resources will not be reaized in our lifetime it is casy to ignore or
winimize them to justify raising the stahdard of living through increased
per capita consumption of electricity. I suggest that we not succumb to
this "static reflexing" rationalization and neo approval be given to
the Trojan plant until these kinds of questions have been answered.

My questions only scratch the surface and I am sure many more will

be raised which suggest a four year moratorium on nuclear plant
construction , similar to that voted upon recently in kKugene Oregon,

is in order. I recognize that EWEB is a municipal organization and
subject to a vote of the people so I can only prevail on the conscience
and integrity of the iandiviuals in the PGE private corporation who
ultimately make the decdisions on this facility which will have immense
and irreversible effect on our environwment.

I make this moratorium recommendation with the knowledge that
several knowledgable scientists and AEC personnel, including Dr.

. Teller of atom bomb fame, have expressed similar views. I feel it ,

is unsafe,cunfair,iand unwise to make a decision approving this
facility when there isn't agreement within the AEC on the irreversible
effects of these plants.

The people who are to make these dec151ons regarding the use of
our resgources are in:the enviable position of being able to demonstrate
the forsight we wish we had befor: we de¢idéd’to misuse other resources
industrially only because we were ignorant of their accumulative effect
on our environment. .

We are at the threshold again and I respectfully submit this
letter hoping that this time we have the forsight to research, under-
stand, and predict accurately the effects of nuclear power generating
plants on our environment and ultimately our survival.

Slncerely yours,

Nick Steffanoff

Architect and Planner
3429 N, E. Alameda Drive.
Portland Oregon 97212



WENDELL WYATT

w5 e 2035 Congress of the United States

THouse of Wepresentatipes
TWaghington, D.EC. 20515

July 8, 1970

Mr. Nick Steffanoff
Architect and Planner
3439 N.E. Alameda Drive
Portland, Oregon 97212

Dear Mr. Steffanoff:

Many thanks for furnishing me with a copy of your letter dated
June 28 to the Governor's Task Force with respect to the proposed
Trojan nuclear generating plant.

1 am very glad indeed to have the benefit of the views you
expressed to the Governor's Task Force and you can be certain I
shall continue to follow this matter with great care and interest.

With best wishes,

Sincerely yours,

WENDELL WYATT

Member of Congress
W/t
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EDITH GREEN
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RICHARD E. I TIMNEY
ADMINISTRATIVE ALNSTAMT
Wasuneron Orrice
PHONE: 2254811

Conaress of the Wnited States .

BFUCIAL ASSISTANT

Touse of Wepregentativesg s 3289081
Waghington, M.C. 20515

ExT, 1028

July 13, 1970

Nick Steffanoff
Architect and Planner
3439 N.E. Alameda Drive
Portland, Oregon 97212

Dear Mr. Steffanoff:

Thank you for the courtesy of providing me a copy
of your searching and knowledgeable letter of June 28
concerning nuclear generator plants directed primarily
to the Governor's Task Force.

Like you, I have many reservations concerning
the increase in the number of undertakings to establish
new nuclear generating plants and appreciated having
the benefit of your insights which, I might add, seem
based on long and careful consideration -- and which

evidence a technical grasp beyond what you have modestly
disclaimed.

Sincerely,

P

Edith Green
EG:pvn




. JTNNINGS NANDOLFH. W. VA., CHAIRMAN

STOPHTN M. YOUNG, OHNY
FORMUND G, MUK MAINE
D, INIRILTT JOITDAN, N.C.
DIRGH BAYIH, IND.

JO7E P M. MONTOYA. M, MEX.
WILLIAM R, SPONG, ., VA,
THOMAS F. TAGLETON,. MO,
MIKE GRAYIL, ALASKA

JOHN SHMITRMAN COOFER, KY,
J. CALLP NOGGS, DEL,

HOWARD H. BAKER, JR., TENN,

RODERT J. DOLE, KANS,
EDWARD ). GURNEY, FLA.
ROBERT W, PACKWOOD, OREG.

WVnifed Blates Denafe

COMMITTEE ON PUBLIC WORKS

.HICHRRD B. RGYCE, CHIEF CLERK AND STAFF DIRECTOR

J. B, HUTETT, JR., ATSISTANT CHIEF CLERK

WASHINGTON, D.C. 20510
M. BARRY MEYER, COUNSEL .

July 20, 1970

Mr., Nick Steffanoff
Architect and Planncr
3439 N. E. Alameda Drive
Portland, Oregon 97212

Dear HMr, Steffanoff:

Just a note to thank you for your thoughtfulness
in sending me a copy of your wecll presented views to the
Governor's Task Force regarding the Trojan Plant,

I tnink you've dene well in making your views known
to the Governor's working team.

Cordially,

SN
‘i'n"’“_ ‘. . i - IS + - _.mi}
LR GRS AU R

dob” Packwood:

BP/hjc




OCFFICE OF THE GOVERNOR
STATE CAPITOL
SALEM 87310

July 24, 1970

TOM McCAILL

COYLRNOR

Mr., Nick Steffanoff
3439 N. E. Alameda Drive
Portland, Oregon 97212

Dear Mr. Steffanoff: '

I appreciate your concern about the development of
nuclear power plants in Oregon. All interested citizens must
balance the benefits of increased power against the risk of
threatening our quality environment. Nuclear plants have
great potential as major sources of clean energy, but we must
have complete information on them before we embark on wide-
spread development.

Two special teams are currently working to chart the
best course for Oregon. The Nuclear Development Coordinating
Committee deals with the broad range of nuclear questions.

Its members represent all Oregonians. Simultaneously the .
heads of ten state agencies are working on the Nuclear Plant
Siting Task Force under the direction of Mr., Larry Wilkinson,
Together they will make certain that adequate standards are
required to meet the spe01a1 conditions of every potential
site.

Hopefully these two groups, with the assistance of
concerned citizens like you, will enable those of us in state
government to strike an intelligent balance between our power
needs and any environmental threats.

Thank you very much for writing.

Siggg%ely,
L. N ;"\ = 7 |
J'-c:*'auv b Case C
Governor

TM:mcj
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MEMDERS: I \ )

CLATSKANIE ;
COLUMBIA CITY : CoLumeial Bounty Orsanization oF GovernmEnTs

PRESCOTT COLUMEBIA CHOUNTY COURTHISUSE ROOM 308 _
RAINIER : T LriCNS. OREGUIT 47051

ST, HELENS PHONE 197.04b66

SCAPPOOSE L
VERNONIA T L !
PORT oF ST. HELENS
COLUMBIA COUNTY

November 18, 1970

fhe Columipia ounty Organization ol (.ovorpments was created to provide the various
lecal povernments of Columbla County with a racility through which they could work
coeperatively, The wembership includes the cities of Clatskanie, Columbia City, Prescott,
2ginier, St., Pelens, Scappoose; and Vernonia, and the Port of St., Helens and the County
of J-lumbia.

The planning coordinator for the orpanization contacted each representative and
regquested that the represeatative pe!l bhis veupective council. This was done and the
information returned to the coordinator. flie last reports were received Wednesday, November
15, 1470, The citv conneils and governing hodiss of the members of the Columbia County
Orpanization of Governments indicated that threses people were in favor of the proposed
Muclear Plant at Trojan. _ 7 (

At the June 18, 1970, Zolumbia County ‘ircanization of Governments meeting, the Trojan
Plant site was discussed, The minutes of thai mecting state that Mayor M. E. McMichael
questioned whether anvone had any reason whv the plant should not be constructed. No
objections were stated,

puring the Nuc¢lear Plant Siting lask “rrce hearing held in St. Helens, July 2, 1970,

I made a statement as a representative of not only the City of St. Helens, but also the
Columbia County Organization of Governments. In this statement, I said that we covered the
area under Section D land use, water use, air use, health ahd safety, and natural resources.
This statement concluded with, and I quote from the record, '"Ve represent Columbia County
and I believe Columbia County is gging to move forward more and faster after the Trojan

project gét the go ahead", unquote. Thank vou for this opportunity.
<& o /

, : VA
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RESOLUTION NO.__ 573 ) (B3)

-NHLREAS Lhere s to he a public h;arinq on. Thursday, Nuvember 1y, 1970,
at Columbia County Falr Glound. on the Application lor Lonstructlon:Permits In
the Matter of PORTLAND GENERAL ELECTRIC COMPANY, THE CITY OF EUGENE, OREGON, OREGON

PACIFIC POWER AND LIGHT COMPANY (Trojan Nuclear Plan;) Docket No. 50-34h4, by the

~ ATOMIC ENERGY COMMISSION OF THE UNITED STATES,OF AMERICA; and

"WHEREAS, it is to be determined at said public hearing whethef or not
the comstruction of said proposed plant and the operation thereof is in the best
interests of the national defense and to the hcalth and safety of the public; and

WHEREAS, the Common Council of the City of St. Helens has determined
that the construction and operation of said plant is in the natipnal iﬁferest and
not inimical to ghe health and safety of the publfc; and

WHEREAS, the Common Council desires to express its approval and cndorae-

ment of said plant and to recommend that the permits thcrefor be granted; NOW,

THEREFORE,

BE IT RESOLVED that tho Fommon Council. of the City of St..Helens ma ke
known its decision and desires to Ehv nto;ic tncrgy Commission and by this Resalu-
tion declares that said City petitions that said permits be granted and that the
consfruction and operation of said nuclear plant be made in the interest of the
national safety and defense and the interest and yeneral welfare of the City of
5t. Helens; and be it Further

RESCGLVYED that the Mayor be authorized and directed to appear and fcpre~ 7
sent the City of St. Helens at said public hearing; and be it further |

RESQLVED that copiecs of this Resolution be hailcd by the Recorder to
the ATOMIC ENERGY COMMISSION and that copies thereof be furnished to the press.

Passed and adopted by the Common Council! on this 17th day oerovgmber, 1970,
by the following vote:

Cowtliery Norwood, Shodley
Ayes Paulaon, !ellich:el  Hoys fone: .. Absent_ None

g
)& /A /7/ (L //ric-/

Hayor

Attest:

<L /?/Z{—-/f'/(,p Lo

City Recorder



BEFORE THE BOARD OF COMMISSIONERS

FOR COLUMBIA COUNTY, OREGON

[N THE MATTER OF

Docket No. 50-344

PORTI.LAND GENERAL ELECTRIC COMPANY
THE CITY OF EUGENE, OREGON
PACIFIC POWER AND LIGHT COMPANY

S v el et N e

(Trojan Nuclear Ptant)
RESOLUTJON

WHEREAS, the Portland General! Electric Company and others are

. seeking necessary permits to construct a nuclear electric generating

plant within Columbia County, and

WHEREAS, the commi++ee is concerned in determining, from
testimony, whether or not such plant and the operaTioh thereof will
be inimical to the common defense and security or to the health and ,
safety of the public, and

WHEREAS the Board of Commissioners for Columbia County have

" reviewed data pertaining to the planning and specifications for consffuc-

tion of the Trojan plant, now therefore it is hereby

RESOLVED that it is the opinion of the Board of Commissioners for "
Cotumbia County that the Trojan plant will not be inimical to +heacoﬁﬁon
defense and security or to the health and safety of the public.

L

Dated at St. Helens, Oregon this -~ day of November, 1970,

.
BOARD OF COUNTY COMMISSIONERS
FOR COLUMBIA COUNTY, OREGON

Commiss|ggler .

,K." i ) -

e T : Qahmlssioher-




ST. HELENS
CHAMBER OF
COMMERCE

PHONE 3397-0685.
174 S, COLUMBLA RIVER HWY.
ST. HELENS, OREGON

December b, 1972

Thairman

State Depertment of Lnvironmental Juslity Control
Ryom 34

State Dffice Building

Partland, Oreron

Fantlemen:

The man who fishes in Columbia County on Sunday must have a place to
work on Monday.

This is the basic premise of our endorsement of the plans %o construct
the Trojan nuclear power plant in Columbia County.

We, of the St. Helens Chamter of Commerce, have previsusly gone on
record with the State of Orepon in support 2f the selection of the
Prescott area of Columbia County as the site for Oregon's first nu-
¢lear oower plant, We reaffirm this position today.

Our concerns as a Chamber of Comwerce have gone far beyond the eco-~
nomic impact of the construction of such a plant.

We certainly realize and appreciate the fact that the dollar value of
the Trojan plant equals the assessed valuation of all Columbia County.

We are well aware that %0 permanent employees will be 2 boon to our
economy over the years.

We are cognizant of the fact that the tourist attraction of the nu-
clear plant will be great, and we will benefit from this,

But at the same time, we are not the tyove orpanization which would
be willing t2 accept all these benefits if we felt a monster was
being created within our county.



Chairman, EQD ' 2 L December L, 1970

This is why our osrganization has studied plans for the Trojan nuclear
nlant. %e hava attended hearincs, read reports, invited knowledgpeable
soeakers to address us on the subject, asked questions, and compiled
information tefore ever me2king a decision about Trojan,

With 211 this completed and our data carefully considered, we were
satisfied thazt Portland General Klectric, Pacific Power and Light and
the Eurene Water and Electric 2oard had made provisions in their
planning to protect the environment of our county.

“le are satisfied that the construction of the Trsjan nuclear power
nlant would not be a hindrance t2 the environment and ecology, but
rather would be a benefit.

e will offer the fact that by 1974, five paver mills in the Willamette
Valley alone will require 330,h00,000 kilowatt hours of electricity
for pollution abatement,

There are still cities without primery sewage treatment facilities.
There are cities, like 5t. Helens, currently building secondary sewage
treatment facilities. These pollution abatem=nt systems require
thousands of kilowatt hours of electricity for screening, filtering,
and clarifying effluent, Electric incinerators, scrap metal and
automobile shredders all require electricity in order to assist in

the mammoth task of cleaning up and keeninp clean our surroundings,

A1l these requirements come at a time when electricity is seriously
deficient in suooly, but when our demands on electriecity for home and
industrial use are increasing daily, And now we must add the require-

‘ments for environmental improvement to that existing demand.

For this reason we face a growing requirement for clean, non-polluting -
nower sources., We are convinces that the Trojan nuclear plant is such
a source., -

We orefer t2 s2e plants such as Traian constructed with serisvs con-
sideration given to their location and construction requirements,
than %o come to a day when the lirhts go out and we find ourselves
rushing helter-skelter in the darkness, indiscriminately building

‘vlants just to get the lirhts bsck on. It takes little imagination

to reelize that our fragile an? life supportine environment conld
be tra=wpled in such a stampede of panic constructions.

We are realists, We live here., “e have heard the opposition to the
Trajan olant from people who would not even be liviang in the same
county with the plant.....many not even in the same state.



Chairman, EZQD ' 3 December L, 1970

e want to continue to live here in an area blessed with abtundant
farests, clean rivers and streams, fiching and boating, and all the
Dleasufes 5f 1life as Zolumbia County's Orsceonians have come t9 know
them. e woild not take foolish risks with the county which we call

sur hone,

“We want to be able to fish on Sundzy, and go tack to work on Monday;

It is for these reasons that we offer osur wholehearted suoport for the
construction of the Trojesn nuclear power vlant in sur connty.

Sincerely,

V. P, Phillins, President

3t, Yelane Chamber of Commarce

VPP:be



Milwaukie Rod and Gun Club

4221, 3.E. View Acres Rd,
Milwaukie, Oregon 97222

December 19, 1970

Dept of Fnvironmental ‘;uality
ll.;.OO S.W. Sth Ave,
Portland, Oregon 97201

Dear Sirs:

The Milwaukie Rod & Gun Club is opposed to any

further nuclear pollution being poured into the
Columbia River as a result of the proposed Trojan Blant.

Yours truly
"\ .

S

iyﬁ Cassidy, Secretary

ego" LAty
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MEETS 2ND TUESDAY OF EACH MONTH
B:00 P.M. AT THE
PGE SERVICE CENITER- 3700 3.E.17th

Afiliated with -
COLUMBIA RIVER COUNCIL
OREGON WILDLIFE FEDERATION

P.0. BOX 14371
PORTLAND, OREGON 97214

R e T VN

December 14, 197b

Dept. of Environmental Quality
State Office Bldg.

1400 S.W. 5th

Portland, Oregon

Re: Trojan Project

Gentlemen:

Western Rod and Reel Club, Inc., a ¢club of over twenty years
standing wishes to express that it is against the Trojan Project
for the following reasons:

1. Any increase of temperature in surrounding waters would
have adverse effects on the natural ecological movement
of fish and associated 1ife. -

2. I1f towers are built for coolyl the moisture content of the
atmosphere would, also, have an unnatural effect.

3. Although, the radiation effect is very minute, it has been
shown that any increase in radio active substances can be
adverse.

4. MWhereas, one:=such project might not cause any gross effects,
future needs show that this would only be one of many,
compounding the elements of the first three objections.

0Of course, if the above remifications could be eliminated we, as
futuristic minded sportsmen, would consjder it our duty to back
this project and future projects.
With sincere and hopeful considefation;
Western Rod and Reel Club, Inc.

Jllt yilhotiey

Walt Vollertsen, President

dic/Wy



STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

DANIEL J EVANS - JOHN A B/GGS
GOVERNOR DIRECTOR

15345 N, E, 36th Street
Redmond, Washington 98052

Decémbér 18, 1970

Mr. Kenneth H, Sples, Director

Oregon Department of Environmental Quallty
State 0ffice Building

1400 S, W. 5th Avenue

Portland, Oregon 97201

Dear Mr, Spies:

Further review and consideration of the Portland General Electric Companys
proposal for a nuclear power plant on the Lower Columbia River has been
undertaken by the State of Washington Department of Ecology, having in mind
its integrated responsibilities for the environmental protection of air,
water and land resources.

On June 25, 1969, Mr. James P. Behlke, Director of the former Water Pollution
Control Commission, transmitted to you his statement of general agreement
with the proposed permit conditlons with respect to water pollution aspects,

At the hearing of December 4, by the Oregon Environmental Quality Commission
Mr. Georce Hansen, on behalf of the Department of Ecology, referenced for

the record the Water Pollution Control Commission endorsement of June 25, 1969,
made note of further improvements offered by the company and in particular
expressed appreciation that the record would be held open for a subsequent
restatement of the position of the Cepartment of Ecology.

At this tlme the Department of Ecology reaffirms the position of the former
Water Pollution Control Commission with respect to the proposed permit con-
ditions as they effect the waters of the Columbia River.

The Department does, however, have a considerable concern about the effects
on atmospheric quality as may be influenced by the proposed wet cooling
tower. The State of Washington, in developing its guidelines for certifica-
tion of thermal power plant sites, specifically included the following
requirement: ''Demonstrate by acceptable research and study the extent to
which fogging, misting, icing, obscuration of visibility or plumes would
occur as the result of the operation of any proposed off stream cooling
facilities.' Noting that this will be the first Tnstallation of this type
in either state we urge that the greatest of care be taken in decisions on
cooling facilities to provide positive assurance that these adverse effects
will not occur. Both states would be equally affected along the boundary
area,.



Mr. Kenneth H, Spies
Page 2
December 18, 1970

The Department of Ecology is aware of the studles by the NUS Corporation -
as consultants to the Portland General Electric Company and that your
staff has taken their findings into account.

It is the position of the Department of Ecology, however, that the study
findings lack the positive assurance desired and that unless more con=~
~clusive evidence can be compiled, the most serious consideration should be
given to the utilization of dry coocling towers for off stream cooling
purposes,

In general we have anticipated the coming of nuclear power as providing
clean power from the standpoint of pollutlion. We believe that the optimum
future beneficlial use of nuclear power requires the use of the highest and
best technology especially at the outset of a new program of this scope
and permanency.

| thank you for the opportunity to enter this statement In the publlc
record. :

Sincerely,

2t /2y

John A, Biggs
Director

JAB:1f

State of Oregon-
DEPARTMENT OF ENVIRONMENTAL QUALITY

EGCEIVE
" BEC 21 1970 @

QFFICE OF YHE DIRECTOR
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December 15, 1970

PORTLAND GENERAL ELECTRIC COMPANY
EFFECT OF TROJAN NUCLEAR PLANT UPON THE ENVIRONMENT

APPROVAL OF DETAILED PLANS & SPECIFICATIONS

Paragraph 1 of the Waste Discharge Permit issued to PGE for the Trojan Nuclear Plant
requires the approval by the Sanitary Authority (now the Department of Environmental
Quality) of detailed plans and specifications for air and water quality control facilities
before actual construction of the facilities is begun.

PGE has complied strictly with this requirement and will continue to do so.

The plans for a sewage treatment plant were submitted last spring. Comments were received
on June 30, 1970, and the necessory changes were made to comply with them.

The detailed plans for the intake structure and the outfall structure were submitted on
October 26, 1970, and approval was obtained on November 6, 1970. The design of the
intake structure during its development was discussed a number of times with the Federal Fish
and Wildlife Service, the Oregon Fish Commission and the Oregon Game Commission. The
outfall structure design was prepared with the cooperation of the Federal Water Quality
Administration (FWQA) and details were discussed with them at o meeting on September 24,
1970. A preliminary Qutfall Study was prepared by PGE and it was reviewed by the FWQA
~and DEQ. After making changes suggested by these agencies, the final version of the
Outfall Study was submitied to DEQ on November 13, 1970.

Cooling tower performance curves were submitted to DEQ on October 26, 1970, and they
acknowledged receipt on November 6, 1970. We have just received the detailed design
of the tower from the Contractor who will build it and we will furish a copy of all of the
data we have received to DEQ at once.

Design concepts of all other air and water quality control facilities are contained in the
Preliminary Safety Analysis Report (PSAR), a copy of which has been furnished to DEQ.
Detailed plans and specifications are being prepared and they will be submitted to DEQ
when completed.

In our endeavor to comply with the requirement of the Waste Discharge Permit that we
keep heat, radioisotope and residual chemical discharge to the river at the lowest
practicable level, we have adopted several improved design concepts which have reduced
the effects upon the river substantially below those stated in our application for @ Permit,
submitted over a year and a half ago. A discussion of these improvements and the thermal,
radiological,chemical and meteorological effects of the Trojan Plant upon the river and air
environment follows.



DISCHARGE WATER TEMPERATURE

The cooling tower we have selected will be the largest and strongest ever built. The
contractor bid two alternative towers, the smaller of which would have handled the

cooling job satisfactorily. Under moximum air and river temperature conditions, with the

air at 104° F and the river water at 75° F, the blowdown from the larger tower will be

about 3.5° F less than that from the smaller tower. The conservative nature of the air ond
river temperatures should be noted - they probably would occur only once in several '
decades, if ever. Because of its better performance and capability of reducing the temperature
of the blowdown, we elected to buy the larger tower at an additional cost of $750,000. This
is part of the $17,000,000 penalty PGE accepted when it changed its plans for condenser
cooling from a once-through system to the use of a cooling tower.

We also designed the blowdown system so that we discharge from the cool side of the cooling
tower-condenser circulating water system. The common practice is to take this blowdown
from the warm side, which is better from the operational viewpoint but less desirable because
of its greater environmental effect.

Another change mode to reduce the temperature of the water in the discharge pipe was to
dilute the blowdown with water pumped directly from the river. Thus under the hottest summer
conditions mentioned earlier, 3,650 gpm of blowdown would be diluted with 850 gpm of river
water. At other times of the year much more dilution would be effected.

As a result of these beneficial but costly changes, we have been able fo reduce the maximum
temperature of the water at the point of discharge from the 101° F given in our application for
a Waste Discharge Permit to 89.6° F. Under average annual conditions the reduction is from
80° F to 60.1° F. Remember that these temperatures are before diffusion in the river.

The third measure we have faken to reduce the impact of warmed water discharges into the
river is to provide a more effective diffusion pipe. We will use one 30-inch diameter pipe,
which will have perforations along each side for the last 137 feet of its 300 foot length from
shore. This will effect a dilution of 98 to 1 by the time the discharge reaches the surface at
slack tide under maximum summer temperature conditions as compared with 9 to 1 in the
original design. At slack tide the increase in tempercture of the water at the surface of the

river immediately above the plume will be not over 0.15° F. The ouHfall structure has been
approved by the FWQA ond DEQ. '

By making these design improvements we have insured that the effect of the Trojan Nuclear
Plant upon the temperature of the river will be negligible.



RADIOACTIVE DISCHARGES

Revisions to the radicactive waste disposal system design as presented in our Waste Discharge
Permit application and estimated amounts of radicactive waste to be discharged by specific
radioisotope have been recorded in revisions to the Trojan PSAR, a copy of which has been
filed with the DEQ, including all revisions as they were issued.

In our endeavor to provide a radioactive waste management system that will maintain dis-
charges to the environment at the lowest levels practicable, we have made a number of
modifications to the system design as presented in our Waste Discharge Permit application.
These modifications consist primarily of additional demineralizers, filters, tanks and cross-
connections of drains to improve our ability to maintain the cleanliness of auxiliary systems
and to be able to drain them to the radioactive waste processing system in the event they
become contaminated. These modifications have been recorded in our PSAR and our detailed
plans will be submitted to the DEQ for approval as they are compieted.

We have not only complied with the regulations with regard to radioisotope discharges, but
are designing systems that will keep these discharges to the lowest practicable levels. We
have taken extreme care and expended great effort to maximize reusability of material and
minimize the release of effluents. However, in designing the systems and assessing both the
amounts of effluents and their effects, we do not believe it prudent fo take only the most
favorable data into account or to attempt to use unproven techniques for handling materials.
This we believe would not be a responsible attitude nor in the public interest.

Our radicactive waste management system is currently designed to accomplish the same or
greater degree of control over emissions than any nuclear plant at or beyond the same point
in its design. We have, however, deliberately chosen to be conservative in our evaluation
of the effectiveness of our systems and emissions, Using these ultraconservative assumptions
on releases (overestimations of up to a thousand or million times depending on the specific
isotope), our discharges are only a fraction of permissible limits and are expected to have .
no measurable effect on the environment.

Using more optimistic assumptions which we expect will be realized in the operation of the
plant, our liquid waste discharge, omitting tritium, will be about 2 millicuries {mci) per
year instead of the 4.5 mci estimated in the PSAR. We anticipate that our gaseous discharge
will be between one-tenth and one-hundredth of our PSAR estimate of 30,000 ci/year,

Also, we expect that our tritium production may be low enough that we will be able to refain
substantially all of it in ourreactor coolant and refueling water storage systems and alfow it
to decay there without releasing it to the environment, exactly as is done in a "zero" release
system, described below.



"ZERO" RELEASE

There has been much discussion recently concerning radiooctive waste treatment systems
called "zero-release" or "mini-release" systems. We have been following these developments
and looking into the technical details of what is being proposed. Many of these systems do
appear promising to further reduce radicactive emissions. They do not, however, reduce
emissions fo zero and they are not technically proven systems at this time. No nuclear power
plant is now being constructed that will incorporate all of the features that are commonly
associated with these new systems. This is not because of cost, but because some of these
features are not technically proven. Several utilities are considering these features for planis
to begin operation in 1976 to 1978, as this may provide the time to prove their technical
practicability. We are also considering the application of some of these features to the
Trojan Plant at a later time when they are proven. Thus, we would emphasize that, as the

U. S. Public Health Service said in its report on Trojan, ". . . the facility contains the best
safety and waste control equipment available at the time the design was selected for control
of radioactivity discharges during routine operation as well as for accidents". We are not
standing on that basis, however, but as further features become proven, our policy is to
incorporate these features where practicable and licensable by the AEC as we have done in
our current design.

Even though we expect to hold radicactive emissions to the lowest practicable levels, we wilt
have an extensive Environmental Radiation Monitoring Program to insure that plant radiation
releases are being controlled and to provide data on any environmental effects attributable to
the Trojan Nuclear Plant.

Information on our radicactive waste management systems and environmental monitoring

program has been provided to the DEQ and State Board of Health and discussed with their
representatives as- it has been developed.

EFFECT OF RADIOACTIVE LIQUID RELEASES

The PSAR lists 23 radioisotopes of 13 different elements that will be in the liquid discharge
from the Trojan Plant. Of these, all but one (tritium} may undergo some degree of recon-
centration by various organisms in the river. Thirteen of the rodioisotopes will have
estimated annual releases of less than two microcuries QJCl)* Expec,lisd maximum river
concentrations of these are calculated to be so minute (1071 7 t0 10 Ci/ml)** that even
the most extreme reconcentration known could not conceivably result in detectable hazard

to man or the river biota. Four additional radioisotopes have half-lives*** measured in

nours. Radiological decay alaone will rapidly reduce their concentrations to negligible levels,

* Microcurie - one-millionth of a curie, o measure of radiation.
** Milliliter - one~thousandths of a liter or essentially one cubic centimeter.
*** A half-life is the time during which one-half of a substance's radioactivity is released.
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The remaining five radioriuclides are subject to reconéentration and they are released in
higher concentrations and have half-lives of days to years. These are isotopes of cobalt,
iodine, and cesium. Using the highest concentration factors for these elements reported

in the literature and the calculated maximum downstream river concentrations of the .
respecfive radionuclides, the highest likely radioactive tissue levels in edible aquatic
organisms can be determined. Furthermore, one can then easily calculate the human -
consumption of such organisms required to reach the maximum permissible body burdens or
daily intake values set by Federal radicactivity standards. The results of these calculations
are instructive in revealing just how insignificant the estimated Trojan releases will be.
These are as follows for the isotope of each of these elements which has the greatest radio-
logical effect: '

(1) For C058, a person would have to eat 200 million pounds per day of such
shellfish or crustacea to equal moximum permissible daily intake.

(2) For IIS], one would need to consume 2,400 pounds per day of such shell-
fish continually to reach the moximum permissible level.

(3) For-Cs1%7, a total consumption of 950,000 pounds of fish over a period of
a few days would be required to reach the maximum permissible body burden.

Estimated tritium releases into the Columbia {4,770 Ci/yr) exceed the total of all other radio-
nuclides. The environmental impact of tritium, however, is greatly reduced due to several
factors. It has a very low radioactive decay energy; it is a B emitter (a relatively nonpenetra-
ting type of radiation) and it will be released entirely in the form of fritiated water, whose
specific activity will be immediately reduced to exceedingly low levels in the river. Most
importantly, tritium is not reconcentrated in any aquatic organism. Thus, the tissue tritium
concentrations of even chronically exposed aquatic organisms will not exceed those of the
water in which they are immersed. Following a similar pattern of calculations as used above
it can be shown that a man would need to eat 79 million pounds of fish ot predicted river
concentrations of tritium to attain a maximum permissible body burden, The impossibility of
such an intake should emphasize the low degree of hazard posed by the estimated I'rlhum
releases from the Trojan Plant. :

Attached hereto as Attachment 1 is a study by Dr. David L. Willis, Ph. D., Oregon State
University, on the subject: "An Ecological Evaluation of the Effects of Estimated Radioactive
Liquid Effluents from the Trojan Nuclear Reactor. "

Based on this study, it is our considered judgment and thaf of our expert consultants that the
estimated liquid effluents from the proposed Trojan reactor will pose no demonstrable hazard
to the aquatic organisms of the lower Columbia River or the human population using them
commercially or for sport. : :



CHEMICAL RELEASES

The major problem encountered in using water from the Columbia in the Trojan Plant stems
from the fact that it is not chemically pure when received. The impurities may be grouped

as follows: dissolved mineral matter; dissolved gases; turbidity and sediment; organic material,
and micro-organisms. Of the dissolved mineral matter, the most abundant are bicarbonates,
sulfates and chlorides of calcium, magnesium and sodium. There also are smaller quantities of
other chemicals, including chromates and zinc. With respect to dissolved gases, there are
carbon dioxide, oxygen, nitrogen, hydrogen sulfide and organic gases such as methane. The
balance of materials found in the Columbia are insoluble impurities such as clay, silt, calcium
salts, silica, sulfur and iron hydroxides, with trace amounts of organic substances from
decaying vegetation. '

The principal use of river water in the Trojan Plant is in cooling systems. If no form of chemical
treatment were employed whastoever, these cooling systems would become clogged with scale,
corrosion deposits, sediment and organic growths due to the previously mentioned natural
impurities in the river. The only practicable means of preventing these deposits is to render
innocuous their clogging effect by the addition of neutralizing and inhibiting chemicoals in
sufficient quantities to offset their effect.

Two criteria were used in the selection of chemical additives:

1. The small amounts of materials discharged from the circulating water system
as blowdown must not impair the 14 beneficial uses of the river defined by
the Standards of Quality for Public Waters of Oregon.

2. The materials must be effective in maintaining the integrity and safe
operation of the plant systems and equipment in contact with the circulating
water.

The Trojan Plant design incorporates to as great an extent as is practicable the closed system
approach. This ensures that the water in the system is reused continuously and, therefore,
requires the addition of much smaller quantities of chemical additives. Several other
significant design features also reduce the requirements for chemical treatment, namely:

a. Wherever possible, protective coatings are applied to protect against
corrosion and erosion.

b. Materials of construction are specifically chosen which resist corrosive
attack. Examples of these are (i) the employment of inhibited Admiralty
brass for the condenser tubes; (ii) the use of cement-asbestos cooling
tower packing material, and (iii) the use of copper alloys for heat
exchanger tubes.



c. Duplication of equipment permits maintenance of one set while the
plant is in operation on the duplicate set. This permits cleaning of
heat exchangers by manual methods instead of by chemicals.

d. Equipment is designed to ensure no contamination of the pumped fluids.
For example, pump beatings in contact with the cooling water are
water-lubricated to avoid contaminants such as oil and grease.

Evaporation in the cooling tower causes concentration in the cooling tower basin of un-
dissolved contaminants derived from the river makeup water. Therefore it is necessary to
periodically clean out the sludge in the cooling tower basin and dispose of it in sofid form.
This reduces by a small amount the quantity of contaminants in the river. '

We are currently engaged in a detailed sampling program of the Columbia River water in
order to establish the most appropriate and least harmful method of water quality control
in our plant systems. This program, with the assistance of our expert consultants, should
enable us to achieve the most acceptable forms of control compatible with the desire to

minimize its effect on the environs.

For preliminary design purposes, however, and in order to provide a basis for obtaining our
Waste Discharge Permit, estimates were made of the maximum amounts of chemicals we would
discharge utilizing a chemical treatment program designed to ensure satisfactory operation of
the plant in keeping with limitations established by the State of Oregon.

The several chemical additives that are required for treatment of the circulating water system
include: corrosion inhibitors composed principally of blends of zinc, chromium or poly-
phosphates; chlorine to eliminate biological fouling and sulfuric acid to overcome the
scaling properties of the Columbia River water. The quantity of corrosion inhibitors required
is so small that they will result in negligible changes in the natural concentrations in the
river. Only trace concentrations of chlorine will be discharged. The sulfuric acid injected
into the circulating water is used to neutralize alkalinity in the incoming river water, a
process which changes the acid to a salt. No sulfuric acid is discharged to the river. When
released, the chemical will be in the same form as the naturally occurring sodium-calcium-
magnesium sulfates in the river which, in the quantities we are speaking of, are completely
harmless, The discharge will be neutral. ' '

Attached is a table listing the chemical residuals which appear in our Waste Discharge Permit
with the maximum amounts permitted by the Permit in the discharge to the river. Also listed
are the average amounts we actually expect to discharge and the percentage of drinking
water standards that the Columbia River will have for each chemical listed above and below
Trojan when it is in operation. The last column gives the function performed by each
chemical additive.

The amounts in the tabulation are quoted in'ppm {parts per million by weight). This means,

for instance, the concentration of polyphosphate in our discharge pipe must not exceed -
21 pounds for every one million pounds of water released. At this rate, we will be adding
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not more than one part of polyphosphate for every 1,500 parts already in the river under
average flow conditions - truly insignificant.

The chemicals contained in the blowdown stream as given in the column in the table headed
"Maximum" will be further diluted 104 times by the time they reach the surface of the river
under the worst conditions of slack tide combined with average atmospheric conditions. It
is apparent-that the effect of chemicals on the river will be negligible.

Most of the chemicals added to the river by the Trojan Plant are of little or no importance to
aquatic life, particularly in the amounts discharged. The phosphates are of some importance
in the field of water fertility, although some disagreement exists among experts with respect
to their role. In this case the amounts in the river are relatively small, and eutrophication
of a receiving water is not involved.

Zinc may play an important role in that it is necessary to aquatic life in small quantities,

but may be toxic to salmonids under continuous exposure to concentrations of 0.2 ppm or
higher in relatively unbuffered waters, The amounts here are too small to be of any importance
even if they were discharged into distilied water. On the contrary, Columbia River water is
well buffered, and it is doubtful that even concentrations above 0.5 ppm would be hazardous.

Trace amounts of boron have been shown to be beneficial to many fishes, including salmonids,
although it is doubtful that the quantities involved here are sufficient to improve growth
conditions if growing fish were present in any numbers in the area, which is also unlikely.

Authorities agree that the concenirations of chromium to be discharged by Trojan are too
small to matter. Dr. Donald Buhler, of Oregon State University, who has done a great deal
of the research performed to this time involving this element in the Columbia River, has
calculated that the discharge expected from Trojan will not be significant with respect to
aquatic life.

The other substances are of no significance. All of the discharged chemicals have been used
for this purpose in cooling towers and other devices discharging into aquatic environments
for a number of years in this country and particularly in England. It is significant that no
deleterious effects have been noted.

The Discharge Permit requires that the Trojan Plant discharge should in no way adversely
affect the quality of the Columbia River water. Our choice of chemical additives is
specifically linked to this requirement, as is the approach employed in the design of the
plant systems. We intend to use as small a quantity of chemicals as we can.

If in the future more attractive methods of water treatment applicable to the plant become
practicable, we intend to use them. It is our stated policy to include in the plant design
those technological advances which are practicable and which would cause the least
overall environmental effect of the Trojan Plant.



COOLING TOWER PLUME

PGE engaged NUS Corporation in 1968 to study: a) the natural occurrence of fog at the
Trojan site and the fog potential of the cooling tower, and b) the existing air quality in
the vicinity of Trojan and potential interaction of the cooling tower plume with local
emissions. Their report covering these subjects, published in January, 1969, has been
fumished fo all appropriate Federal and State Agencies, as well as numerous educational
and research institutions and individuals. It was immediately furnished to DEQ for its use.
For a complete understanding of the extent and objectivity of the report, the report itself
should be reviewed. lts conclusions, however, can be summarized as follows:

a) There will be no calculable increase of ground level fog or icing from
the cooling tower operation. The plume is released 585 feet above the
river, and because of its buoyancy and momentum, it will continue to
rise and will penetrate the local inversion which normally prevents
dissipation of ground fog.

b) Water vapor exists in large quantities in the area under consideration
and the minute percentage addition from the cooling tower will not
interact fo any significant degree with contaminants in the area to
cause increased precipitation.

c) The cooling tower plume will consist essentially of pure water vapor
and, because of the scrubbing action of the tower, may contain less
contaminants that the local atmosphere. It will create a visible vapor
plume which will disperse as it is transported downwind. Under no
condition can a region-wide semi-permanent cloud cover resulting
from the cooling tower operation be anticipated.

Because of the wide-spread interest in this subject, a committee representing the Pollution
Control Council of the Pacific Northwest Area independently investigated the matter:
further. This committee was composed of representatives of the Oregon State Sanitary
Authority, the Washington Water Pollution Control Commission, the Washington Office of
Air Quality Control and the Federal Water Pollution Control Administration. Representatives
of these agencies visited four power plants using cooling towers throughout the country in
December, 1968. Their report was published in April, 1969, by the Pollution Control
Council of the Pacific Northwest Area. Its conclusions are summarized below:

a) Cooling towers do not contribute to local fogging or icing conditions.
No area problems were observed to result from cooling tower operation.
In every case this is reported not to be a problem despite heavy natural
fogging conditions.



b) Cooling fowers do not add significontly to low overcast conditions.
Thickening of the overcast is of local extent. No problems or
complaints were reported.

c) Direct carryover of entrained water droplets from the towers is effectively
controlled by drift eliminators in the towers. Misting from the carryover
was not reporfed to be a problem.

d) The cooling tower plumes will always rise and dissipate. The distance
required for dissipation under the worst conditions is reported to be on
the order of miles. They will seldom, if ever, touch the ground except,
perhaps, when influenced by strong winds.

Note that there was no significant disagreement with the NUS conclusions.

At both the Atomic Safety and Licensing Board hearing in St. Heélens and the Environmental
Quatity Control Commission hearing in Portland, a member of the public referred to a

paper titled "Cloud Condensation Nuclei from Industrial Sources and Their Apparent Influence
on Precipitation in Washington State" by Hobbs and Radke as an authority for their statements
that precipitation would be increased in the vicinity of Trojan. This paper, howevér, does
not relate increased precipitation to water vapor. All references are to cloud condensation
nuclei in the form of particulate matter emitted by smokestacks. One of the authors was
contacted personally. and he confirms that nuclei are the problem, not water vapor. The
atmosphere west of the Cascades generally contains large quantities of water vapor and the
amount contributed by the cooling tower is relatively very small. The Trojan plume will be
singularly free of condensation nuclei because it is evaporated water.

There have been numerous other studies of existing cooling towers conducted by various
organizations. In no case that we know of have there been any significant problems reported
as resulting from cooling tower opération either in the United States or in Europe, where

there are large numbers in use. We conclude that the fears expressed by a few members of

the public regarding the cooling tower plume effects are a result of their lack of undersfandlng
of research that has been done.

-10 -



IMPACT OF TROJAN NUCLEAR PLANT ON COLUMBIA RIVER WATER

Maximum
Permit - Expected Percentage of Drinking Water
Limitation™** Concentration*** Standards
(ppm) (ppm) Above Trojan Below Trojan Reason For Use
Polyphosphate : | I_ .
as PO, 21 : 6.7 5.998% 6.000% Corrosion protection
Chlorine . 1.5 negligible None None Prevention of biological
' ) growths (algae and fungii)
Sulfate 824 271 ?.155% 92.161% Prevention of scaling
Chromate 14 | 4,6 20.000% 20.369% Corrosion protection
Zinc | 2 0.66 0.599% ~ 0.600% Corrosion protection
Orthophosphate
as POy 3.9 1.28 negligible negligible* pH adjustment and corrosion
- protection
Volatile amines 0.1 0.033 negligible negligible* pH adjustment and corrosion
protection
Boron 0.48 0.16 negligible negligible*® Neutron absorber
Sodium 170 56 negligible negligible* Waste neutralization

* Less than 0.1%
** Oregon State Sanitary Authority Waste Discharge Permit |imit at point of discharge fo the river.
ppm - parts per million by weight
pH - measure of the acidity-alkalinity of water

*** Resulting from dilution of blowdewn with water pumped directly from the river prior to entering the dlscharge pipe, under average
atmospheric temperature and relative humidity conditions.
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4265 S. W. Chesapeake Avenue
AR len P07 wnis Portland, Oregon 97201
Dacember 7, 1970

Oregon Envirommental Quality Comm:.si:n.on
Air Quality Control Divigon

State Office Building

1400 S. W. 5%h Avenus

Portland, Oregon

Gentlemen,

Please add this letter ‘to the Trojan Atomic Pjant hearing
roocord wWhich was held December 4 in the State Office Building.

The Trojan nulcear power plant should not be allowed to
release any radiolegical emissions wither to the wa.te:r or
the aire
Thank youe

Sincersely,

Aﬁ" 19 IfZ&mﬁuﬁJ\

Betty J. Marshall
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Route #1, Box 642
Scappoose, Oregon

December 10, 1970

Department of Environmental Quality
1400 S. W. 5th Avenue
Portland, Oregon 97201

Gent lemen:

I am the mother of four children and my husband is a member of
the International Longshoremen's and Wﬁarehousemen's Unilon
Local 92. We live .in Columbia County, approximately 20 miles
from Portland General Electric's proposed Trojan Nuclear Power
Plant site. v

I have been a 4-H Horticulture Leader for nine years and a
member of the Scappoose Garden Club (our theme this year is ecology).

I am very concerned about the radiation and environmental effects
from this proposed plant. Our natural resources are limited; there
is no new frontier. Gentlemen, this is it. After mankind looks at
what he has done to his environment, he must take steps of
restitution. Is progress really progress when man knowingly
degrades his environment?

I feel that the Atomic Energy Commission's safety standards are

not strict enough to protect soclety and the environment from
harmful radiation. The State of Oregon should demand stricter
regulations on radioactive discharges from nuclear plants than those
required by the AEC. Other states are demanding this protection.
Why not Oregon?

It addition, more studies are needed on the long-term effects of
continual low level emissions of radioactive materials into the
environment. We do not need anything further being dumped into
the already "hot' Columbia River. ''The air, the water and the
ground are free gifts to man and no one has the power to portion
them out in parcels. Man must drink and breathe and walk and
therefore each man has a right to his share of each. " Quote
James Fenimore Cooper - 1827.

Gentlemen, of the Environmental Quality Commission, do not let the
Almighty é$$ sign get in your way when you are considering issuing
a permit to Portland General Electric. We, as concerned citizens,
are demanding that further studies be made and that absolutely NO
discharge permit be 1ssued now.

Sincerely, :

c%ﬂm@ %WW

Mrs. Jexrry Donovan



Ted L. Swensen
5785 S. W. Carman Drive
Lake Oswego, Oregon 97034

Department of Enviromnmental Quality
1400 3. W. Fifth avenue
Portland, COregon 97201

Dear Sirs:

The following statement pertains to the Trojan nuclear power plant. I
attended the public hearing held December Y4, 1970. From this hearing I assume
that the Trojan power plant will be constructed. If this assumption is vpqid,
then I propose the consideration of the following, concerning air and water
quzlity.

1. alr Quality

According to your publication)the 1969 Legislative Assembly redefined air
poliution to mean "the presence in the outdoor atmosphere of one or more air
contaminants, or any combination thereof, in sufficient quantities and of such
caacracteristics auwd of & durction as are or likely to be injurious to public
welfare, to the health of human, plant or animal life or to property or which
unreasonably interfere with enjoyment of life and property throughout the state
or throughout such area of the state as shall be affected thereby."

I promose this‘question: How is the DEQ to ascertain the effects of atmos-
pheric emmissions from the Trojan nuclear power plant and their results on human
health (which I feel is the leust important) and to plant and other animal life?

T would propose an answer: That Portland General {lectric (PGE) carry out
long range studies (10 years or more) on the flora and fauna of the immediate
and surrounding area plus a control area. Data can still be collected to determine
the nunber of different species and population densities.before atmospheric
emissions begin., If this is done, then before and after data could be compaired
to determine what effect, if any, the Trojan nuclear power plant had on the
flora and fauna, This evidence could then be evatuatéd to support or medify
present emission standards. ’

he public is aroused azainst power plants because of unknown effects.
3ince the air is common property is seems PGE would welcome a chance to contribute
knowledge to dispell the public fears.

2. Water GQuality

I propose the same question: How is the DEQ to ascertain the effects of
water emissions from the TroJjan nuclear vower plant und their results on
human health and more important to vlant znd other animal 1ife?

In resent years there has been mueh concern that the waste heat being
produced and dicharged into rivers, lakes apd seas by industrial activities is
having a cascastrophic effect on the povulations of fishes and other organisms.
This concern, I feel, is justified; clearly there is an upper limit to the amount
of heat that can be introduced into such waters without harmful results.



The Honorable Russel i, Train, Under Secretary of the Interior, made the
following statements about heated witer: (1) :

s+ « » Tfish use water temperature as a signal for migration and spawning.
« « « DPopulation distrmbution is related to water temperature.

+ « «» entire life cycles maj be upset by changes in water temperature,

« o « resistance to disease decreases as water temperature is raise,

+ «» « OXygen content decreases as water temperature is highen.

« « » Bengitivity of all aguatic life to toxiec substances increases as the
water temperature goes up.

» » » value of warm water lowers for drinking, recreational and industrial
usage.

What happens to the Collumbia river effluent as it enters the Pacific Ocean?
Evidence indicates that the Colibia river effluent is superimposed on the oceanic
water mass off the Oregon Coast and has been detected as a distict water mass
as far south as Brookings, Oregon. The major influence of the Columbia River
water on phytoplankton (algae) production appears to be the timing of events
rather than gross production (2). Algae are the base of food webs, therefore,

a whole shift in invertsbrste and vertebrate powulations is possible,

The study of the movement of Ca;;zgim awver voobay ond its rmtrients and
tneis cobility thorough fo0d webs has been made possible by the pollution of the
Columbia effluent with zinc 65 (ZnO ) (3). Let it suffice to say that Zn®>
reaches the benthic (bottom) commnity in a short periocd of time (3,4,5,6)

Because of the above evidence I propse that PGE initiate a long range study
of water quality and its effeets on aquatic and marine organisms above and below
the power site and the BGolumbia effluent discharge into the Pacific.

The study could entail the continous recording of such data as rate of flow,
temperature of surface and subsurface waters, variation in electrical conduct-
ivity, oxygen content of water and so forth., Also a study as "practicable"
as possible to determine the aquatic flora and fauna of the Columbia.and
coastal waters, If and when this is done comparitive data will be available
and rational suggestions could be made regarding future development of the
Colurbia basin and the Oregon Ccast.

I =zm possitive the academic community of the Metropolitan area could carry
out such studies, The marine environment could be monitored by the Oregon State
Marine Science Center at Newport.



I am convinced that the data collected from such long range studies will
be relevant and useful data to supvort and/or modify present air and water
gquality controls.

Thank you for your time and consideration of this stitement.

1. Cannony Kessler R, 1969 Northwest Conference on the Role of Nuclear Energy:
Report on the second anmial Governor's conference on conservation. Develop-
ment Coordinating Committee and the Natural Resources Agencies of Oregon,

Bibliography:

2, Anderson, G, C. 1964 The seasonal and geographic distribution of primary
productivity off the Washington and Uregon coasts., Limnology and Ocean-
ography. 9:284 - 302,

3. Gutknecht, J. 1963 Zinc 65 uptake by benthic marine algae, Limnology and
Oceanography. 8:31 - 38,

4, Cross, F. A, 1968 Behavior of certain radionuceotides of a marine benthic
amphipod. Unpublished PhD. Thesis, Oregon State University, Corvallis,
Oregon.

5. Hebard, J. F. 1966 Distribution of euphausiacea and copepoda off Oregon
in relation to oceanegraphic conditions., Unpublished PhD. Thesis. Oregon
State University, Corvallis, Uregon. :

6. Laurs, B, M. 1967 Coastal upwelling and the ecology of lower trophic levels.
Unpublished PhD, Thesis., Oregon State University, Corvnllis, -Oregon.
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CO|UmbIa Group - 2775 s.w. SHERWOOD DRIVE - PORTLAND, ORE. 97201
8020 w.", Ckyline Blv@.

SIERRA i’ggtlnoiogge O7a0H
CLUB | R

Pacific Northwest
Chapter _
fnvironmental Guality Comirisclon
1400 £,%W,. 5th Et.
Portlend, Oreson

Lear Eirs:

Yesterday our organiszation testlfied at your hearing
to determine if PGE should te prented a waste discharge
nermit for the Trojan Atomic Tower Plant. e thank you
Tor the op=ortunity to present our views,

The enclosed ritotement representsa Dp additional item
mmich we would like to submit for your consiceration. Vhile
its svbject might »p2cer to be cut of your Jurlsdiction,

—¢ believe 1t 1- of great concern to 2ny body charged with
recponeibllity for the quslity of Oregon's environment.

?leace 1nclude the asnclozed &£+ an 2¢dlition to our

testimony of lecember 4th.

: errly Yourcs
ﬂk¢¢«F7/47zgilégzL=/1—
avic . Corkran
Chairman

State of Oregon
OEPARTMENT OF ENVIRONMENTAL QUALITY

MEBEIVE
DEC § - 1970

OFEICE OF THE PIRECTOR



Ad2ition to the Coluibia Group, Slerra Club ftatement on
the "nste Disbhhrgﬁ rermit for the
TROJAN ATOMIC POYUR PLANT

made on December 4, 19870

An additionzl threst to alr z2nd water ouslity posed by
PGI'e plsnned reactor is thet of massive lethal radioactive
contaﬁimatipn ee p result of erriouske demsce Lo the reactor.

Adeaquate preliminafy geologic investigation at the Trojan
site might hoawve ssrured ¥hEt the citizenc of this state that
cuch a catastrophe would noi occur.

But in fact =n sdequate geologic ihvestigation was not
condicted, We bhelieve this point was establiched by Professors
Benson and Palmer of the Portland State University Geology
Denartment during the recent hearing at &t. llelens.

By "edequate invectigation" we mean compliance gt leest
rith the LEC's own stztement on tentative regulatory criteris
for nuclear jorer plants. |

e empharize "=t lesct" rince we pre svere that a number
of statesg have challehged the adequacy of AEC safety standgrdc“
The pdint 12 that no gedlogic investigetion vhiich faile to
meet 2t least these ctandardsz could be concidered adequete,

Thuz the following two items e2re of interest: |

(1.) £t the recent AKC hegring in St. ielens, during the
cross examination of witnecsses on Friday lov., 18, a geologist
with the PGE study teesm sald that the team did pot consider
itezelf obligated to comply with the AEC criteris.

(2.) And as a matiter of fect, the investigation conducted

by geologists for PGE did pot meet these criteris. To be snecific:



-0
On pages 10 and 11 of the Atomle Inerpy Comrission's
statement of tentative regulatory criteria (dated March 19,

1969), under the herding "Recvired Investigations", we read

the following:

The investigation shall include the Following:...
(8) Tor faulte, fault zones, fTault asssociated
monoclinal fleixures or similisr geologic =tructures
greater than 1000 feet long, sny part.of which is
within 10 miles of the csite, determivation of
whether these geologic structures are capable

of cavsing surface faulting;.... '

Now this requireﬁenﬁ clearly wzs not satisfied by the
geologic study commissioned by PGEJ The PGE stud¥ team did

geologic mapping only of an srea roughly one mile wide along

éach side of the river at the Trojan site. It did po studies
5° the bedrock under the rivef itself.

One glaring omisrmion of this study was lack of careful
invertigatigatlion of the obvious fauvlt st the Kelso Interchange
on Interstete 5 bnly 4.7 miles from the Troj=n site.

The Columbia Group of the tierra Club beliéves that the
citizens of this state hsve the right to resronable assursnce
that there +ill not be esrthauake demsege to 2nd subsequent
messive radiocactive contamination from the Trojan plant.

Ve therefore urge the Iinvironmmental Guslity Commission
to suspend consideration of a discharge permit for the Trojan
Plant until careful =nd responsible geologic investigatlons

have heen made.



PORTLAND AUDUBON SOCIETY

VEEl JuAnY

ﬂﬂ- 3 P ﬂ A Branck of National Audubon Society
S ot
L i YR ! “’ ’
PHOIJIE ZHUOS- ]97[:_} 5151 NORTHWEST CORNELL ROAD . PORTLAND, OREGON 97210

AR GUALITY CONTRoL ~ December 7, 1970

S

Oregon. Environmental Quality Cemmission

Air Quality Control Division

1400 S. We S5th Avenue

Portland, Oregon

Gentlemen:

The Portland Audubon Society wishes to enter the enclosed statement in

the hearing record regarding the Trojan Atomic Plant held by the Oregon
Environmental Quality Commission at the State Office Building en

December 4, 1970. This statement was given before the Atomic Energy Commission

on November 19, 1970 at St. Eelena.

We wish to add a point in the hearing records The statment on page 2 and 3
of Roland C. Clement, Vice Preaident =nd Staff Biologist of the 142,000
member Nationel Audubon Society is the positien of the National Sndubon

Society and not just a personal statement.

Thank ybu.

- Sincersly,

|

Pregident
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\-D' DELG Y 197[] ’L' TE PRESENTED BEFO 7 ATOMIC ENERGY
| COMMISSION AT ST. £ OREGON ON NOVEMBER 19, 1970 ON

AIR QUALITY CONTRRDRTLAKD GENE ECTRIC'ﬁRGROS\ED TROJAN NUCLEAR POWER
BY THE PORTLAND AUDUBON SOCTETY.

_/

'i aﬁ Harry B. Nehls. i am appearing as the official represeniativé
of the Portland Audubon Society, 5151 N, W. Cornell Read, Portland.

wé wént to commend Portland General Electric for their long record
of protecting our Oregon environment, their care for our wildlife, our
fisheries, and our recreation needs, for their extensive and careful
preparation for Oregon's first nuclear power plant, and for their
willingness to modify their plans in response to criticisms and suggestions.
However, some serious questions remain unanswered.

The Portland Audubon Society recognizes tha£ radiation — solar,
medical or atomic — is evidently harmful to living creatures, including
Man, and that écienoe has not yet verified any safe level of radiation.

Until generation of electric power from atomic fuel cén be
accomplished with complete certainty that there will be no leakage of
radicactive materials, and no emission into the atmosphere of radioactive
gases, which would progressively increase the background radiation for all
Oregonians, we respectfully ﬁrge that issuance of any congtruction license
be deferred pending definitive research to answer these questions.

In the meantime, we urge that intensive research be applied to
determining the long-range effect, on Mah and on all biological systems, of
increased levels of background radiation; in order to determine if a safe
level can be identified, on which future planning for the use of nuclear.
reactors can be based.

Thank you for the privilege of presenting this statement.



In seeking information regarding nuclear power, the Portland Audubon
Society sought the advice of Mr. Roland C. Clement, Vice President
and Staff Bioclogist of the 142,000 member Wational Audubon Society,

Mr. Clement had just completed an extensive nationwide study of
nuclear power planits. We wish to enter Mr. Clement's statement in

this hearing recbrds, as follows:

It should be an axiom of wise political policy that when the experts
digagree, the citizen, and his representatives in the legislature and
the agencies, should defer action. Unfortunately, in the pell-mell

rush to develop nuclear power, this bit of wisdom secems to have been
forgotten. Instead, all sorts of equivocations are trotted out to
Justify "action now". The citizen is not only made into an experimentsal
guinea pig for the benefit of the industry, but will of course also
pick up the tab when it falls due.

Oregon's projected Trojan Nuclear Power Plant on the Columbia River,
near Rainier, illustrates this dilemma in all its complexity and short-
pightedness. The safety factor, both from the plant operation side and
the long-run effects of low-level radiation on humans and the total
environment, is completely unresolved. This uncertainty and outright
disagreement has created a furious controversy within the scientific
community, as all regular readers of Science know. The observations of
British medical science on the radiocactivity of various sorts, and

the experi testimeny of Dr. John Gofman of the Lawrence Radiation
Laboratory ait Berkeley, California, are being downgraded or discounted
by proponents of the Trojan project even though, as the largest plant
yet built in the United States, this plant is by its very nature
"experimental', and unproven. Our position is not one of opposition to
the development of atomic power plants, but a plea for the rule of
reason which seems to us to dictate withholding permits 1o build such
plants until several serious unresolved questions are answered to the
satisfaction of the community, not merely to the satisfaction of an
Atomic Energy Commission which is both advocate and judge, or the
satisfaction of industry leaders who have traditionally put profits
ahead of environmental gquality in deciding for development.

The weak link in current decision making processes, whether in industiry
or in governmental agencies, is the piecemeal approach to the hazards
posed by radiation pollution. Tach agency looks at the problem from
its own special point of view, and each mew plant is considered
separately; no one adds up the many present and projected effects to
arrive at a rounded determination.



We are told that the Columbia Hiver is already one of the world's
radioactive hot spots, "so a little more radicactive or thermal
pollution is insignificant." A study of official statements and
newspaper reports will reveal ithis serious shortcoming. For ten years
we have been assured that "everything is all right", but now Westing-
house announced (Wall Stireet Journal, May 6, 1970) that a new nuclear
reactor system has been designed to "eliminate the regular discharges
of radicactive wastes into the air and water that now accompany nuclear
power generating statione.” Krypton 85 and tritium, two radiocactive
gases emitted by these power plantsy; it is now admitited, must be con-
tained. Will the Trojan plant include this new refinement? And is the
new containment technigue safe? Unfortunately, the Fortland General
Electric Company's brochure on the Trojan project, An Oregon First,
tells ug all about its landscape engineering consultants, but nothing
about its geoclogical, seismological or radiological justifications.
Geologist Gilbert T. Benson of Lake Oswego has posed several pertinent
questions about the structural geoclogy of the Trojan site which the
public should be given answers to before construction is allowed to
continue. Indeed, the company's current construction schedule, in the
absence of an ALC permit, is both arrogant and irresponsible, and
compromises review by State officials.

The final, guiing pressure in reaching premature decisions in this

area is of course "public demand for power". Almost everyone who has
analyzed demand projections considers them unfounded, yet they continue
to be made and uwed. Recently the Joint Committee on Atomic Power of the
U, S. Congress circulated a study of nuclear power economics made at
their request by Philip Sporn. This report states that the atomic

power industry has already placed excessively high orders for generating
facilities, and that this overcapacity may be expected to result in
inefficiency. Rather than giving the public 4-mill electricity as was
promised less than a decade ago, it is expected that electricity will
cost 7.4 mills or more in 1975. In 1968, also, the Joint Committee
warned that both the nation and the industry were placing undue reliance
on atomic power generation, in disregard of the many unresolved technical
problems that could be expected to lead to difficulties and production .
failures. 8o concerned was the Joint Committee about this problent

that in late August it invited the comment of the general public on the
question of rationing power rather than allowing pell-mell development.
In a letter to the Joint Committee in September, the National Audubon
Society urged the Joint Committee to recommend to Congress that, as

a first step in bringing hasty development under contrecl, the lower
"bloc rate" charges to heavy congumers of electricity be abolished.

The aluminwnm industry, for example, is currently a wasteful consumer

of electricity and this leads to the creation of artificial shortages
and false projections of demand.

We urge a review of this problem in the broader  perspective suggested
here so that Oregon's envirommental quality shall not be sacrificed to
hasty development.
End
Roland C. Clement/23 September 1970/ prepared in cooperation with the
Portland Audubon Society.



Daniel Lester ' '
7508 SE 29th Ave. @
Fortland, Ore. 97202

. Dec. 16, 1970

Environmental Quality Commissajion

State of Oregon
c/o Barney McPhillips ENT OF
S0 amney MoPh! DEPARTM ENVIRONMENTAL QUALITY

Portland, Oregon 97201 IJT% E @ E ﬂ W E J
, 21970

I write to you as a member of the concerned, Informed
-public, to advise against the issuance of a waste discharge
permit to Portland Genersl Flectric for thatr Trojan nuclesr
power plant.

Within the raging controversy over the effects of low-
level radiation on life; submerged tnder evidence to this
affect and evidence to that effect, one fact i8 clear. The
effects of low-level radiation on the ecology of this planet
have not yet been sufficiently assessed for the Department
of Environmental Quality to allow the construction of a
nuclesr power nlant on the Columbls, The DEQ must make
8 Judgement based on experimental fact, It must Ye able
to assert the validity of that experiment, and the applicabllity
n f that fact. fan we realistically weigh the benefits
of nuclear power against its risks, when wellknew llittle
o f elther? It is clear that the DEQ cannct, with the
bulk of informetlion compiled supporting and opposing the
Tro jan plan,favor elther side at thls time.

If the DE; as concktved, 1Is concerned only about the
dlrect, 1mmidiate effects of the Trojan plant on our .
environment, there is 1ittle that can be ssid that would
stop you from issuing a permlt. fAranted, a week or a year
alfter 1ts construction we will not bei Indundested in
radiocactive waste., Me will not see electro-process industry
spring up the next day. The lower Columbia will not dlisappear
in & mess of high-tension wires, concrete and chimneys
overnight., But it will be a beginning-- perhaps the heginning
of an end. As if we can turn our hesds kzxxghe from the
mistakes of othsr states-- the death of the Hudson in New
York, the eternal envelope of smog over Los Angeles, the
desecration of onee beautiful areas of our natlon.

The DEQ should, if it has not already, motivate 1tself

against pollution that effects our mental health and
weld-heing as well as our physical health. The inundation

of the Lower Columbia with industry would hsrdly glve us
something to he proud of.Qur soclety has already changed

its phllosophies of beauty. A slab of concrete, with towering
walls and unmarred symmetry has begun to replace the grass
and tress-- from an economic and seathetic stendpoint,

The plant will he "architecturally pleasing," as well

s the industry that will grow sround it. Truly, I could

get W pleasure from a downtown high-rise parking facility.



As the Nepagrtment of TWnvirommental Quelity 1n our
state, representing the environmental interests of the people
of Oregon, assuring the people of Oregon that ikx thelr
"region will not sucromb to pollutlon and envlronmental
degradation, can you assure us that the long range plans
for,and effects of this nlant have been established, and
reviewed? I do not believe that you ean, I urge you _
to reject the Trojan proposal, pendlng further study of the
plant's long-range sffects,

Sinjiaely,.

Daniel Lester
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November 27, 1970
70/71

The following is an editorial representing the opinion of
KPOK.

About HOO persons were on hand for the publiec hearings on the
proposed Trojan Nuclear Power Plant to be built at Ranier,

Those opposed to the plant cited safety factors and harm to

the environment as the reason for their opposition. However,
there really hasn't bsen anything tangible offered that would
show the Trojan Plant would be un-safe and harmful to the environ-
nent. On the contrary, officials point out that the water to

be discharged into the Columbia River would be less than one
one~hundredth degrees Fshrenheit...an amount too small to be
measured. It's also interesting to note that a leading British
Nuclear Officlsl in Portland last week pointed owt that fish

in waters near nuclear plants in England, appear to be thriving...
getting bigger and healthier. But mainly, the argument against
the plant 1s based on fear...fear that something might happen.

This fear would be worth serious re-consideration of the plant
if this were to be the first, But there are already numerous
nuclear plants in the nation and the world...eight in England...
one in Penna., 20 years old, Have there been any accidents?
Nol The plant is urgently needed to supply the power needs

of the Northwest. The hearings are proper and the people
opposing the plant are to be' commended for their efforts which
insures there will be no shortcuts takem which could jeopardize
the environmemt. On the other hand, the public should not be
swayed into thinking that some vast gamble 1s being taken.
There is no alternate source of power to meet the needs of this
region. lLei's not waste too much time in getting the Trojan Plant
into operation.

Your contrary opinions are invited. Address your comments to:

R, M. Brown
Editorials
State of Oregon 1019 S. W. 10th Avenue
DEPARTMENT@OF EVIR[TNM@NTAILE Qwﬁv Portland, Oregon 97205
DEC 1 11970

OFEICE OF THE DIRECTOR
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DEPABTHENT OF ENVIRONMENT

EQGEOVE Gitinane for Safe Fowr
0EC 161970 .

Portland, Oregon 97222

. QUALITY, CONTROE December 16, 1970

Chairman

Oregon State Envirommental Quelity Commission
1400 S8.W. 5th Avemie

Portland, Oregon

Dear Sir:

Please include this letter and the enclogsed two statements entitled
"Failure of Emergency Controls of Trojan Nuclear Reactor To Meet Safety
Standards Requirements of Atomic Energy Comission at the Present Time,"
and "Availsble Alternatives to the Trojan Nuclear Reactor For Present:
Development For the Pacific Northwest," with the testimony of Beulah Hand
and of Stephen Sellery for Citizens for Safe Power on December 4, 1970
before the Oregon State Environmental Quality Comission.

The "Failure of Emergeney Controls" article outlines the faet that the
ability of the Emergency Core Gooling System for the proposed Trojan
miclear power plant to control the temperature of the core to acceptable
levels in case of an accident has not been proven, an? that there is
inadequate meterologicel data to evaluate the radioclegieal consequences
from postulated aceidents; and that these two conditions 4o not meet A,E.C.
safety requirements at present. Therefore, undsr ORS-449,765, ORS-449,105,
ORS-449.,077, and unier the conditions of the Waste Discharge Permit issued
by the E.Q.C., requiring that emigsion be at the lowngt practicable levels
and within A.E.C. standards, The Oregon Envirommental Quality Commission
has no cholee but to refuse the waste discharge permit for the Trojan, or
to delay the issuance of the permit until the data required by the A.E.C.,
providing proof that A.,E.C. standards ean and will be met, is submitted
and approved.

On top of that the "Available Alternatives" article indicates that when
exist‘lng and Jotuthorized water projects on the Columbia and Snak® Rivore
er® compl®t d, @lectrical power fraom water will tripM in the Northwest,
that cstimntes of future power needs indicatt a double to triple of power
negds from tha present to 1990, and that @lactrical power fram coal in
Montana and Idaho is economically vpraeticable. Therefore, practicable
alternatives to muecl@ar power exist and should e uvtilized, Nuél@ar
powér should he kept out of the Northwest until it has proven itself to be
safe bgyond all reasgonable Jdoubt.



2.

For thess r@asons and for réasons pre¢sente@d at the Orggon State
anvironmental Quality Commission hearings on Deesambér 4, 1970 by
oursglves and others, we bellewe that there should be a four year

moratorium on issuance of wmst® dischargg permits to the Trojan Fucl@ar
Power Plant.

Respeetfully submitted,

MM)A’SS

Beulah Hand

Stephen Sellery :

for Citizgns for Safe Power



FLILURE OF EMEAGENCY CONTAULS OF TrOJaN NUCLEah oalaCTOR
TO MEET SaFETY STANDAnDS BB UILaBisMTS obPaATOXIC ENSAGY COMMISSION

AT THE pPiAESENT TIKE.

from
Citizens for 3afe Pover
AP23 SeB. Jennings Avenue
Portland, Orecon 07222

Tal, AH4-DQ&2



EMERNENCY CONTROLS OF THE_THOJAN NUCLEAR REAGCTOR NOT AT

PRESENT MEETING ATOMIC ENERGY COMMISSION SAFETY STANDARD Rf-

QUIREMENTS «

Two critically important controls in the deéign of the
Trojan veacfor have not yet met AEC's own safety apecifilcatlons,
as deflned in the safety Evaluatlon of the atomlc Bnergy Com-
mission (1}.

These controls are concerned with:

(a) ability of the Emergency Core Cooling System
( 2CC3)} to contro! the temberature of the core to acceptable
levels in case of an acecident.

(b) Inadequate meteorological data used in eval-

uating radiological conszequences from prostulated accidents.

Emercency Core Cooling System. Safety during vossible ac-

cldent requiring use of the Emergency Core Cooling System.

In case of certain sceldents the Emergency Core
Cooling System (ECCS) will be bfought Into use.

In the:"Bafety:kvaluation by the Division of Reactor Li-
censing, U. S« astomlc Energy Commissiom", Docket No. 590-344,
Oct. 19, 1970, 1t 1s stated that "Recent results of analyses of
tmergency Core Cooling System performance, using a multinode
computer code, have ralsed several questions regarding the ther-
mal hydraulié response of the core during ECCS operation. Thase
concern the ebllity to pfedeot roeliably the thermal response of
of a reactor core during blowdown following a large cold-leg
break. In view of the questions we will require the applicant

to provide additional evidence ---- to verify that the ECCS 1is

;
3
t
1
:




Bmergency Controls = 2..

capable of limiting fuel clad temperatures to acceptable levels,
and to provide thia information as soon as practical ---=--- .

In addition to these analyses, research and develovment programs
‘are belng and have heen conducted to promote further information
on core parformance following a loss=-of-cooling accident". (1,

saction 7.}, p.-34) |

It.is clear; therefor, that it 1s not yet known how much
heat wlll be produces 1n the reactor core during EﬁGS operatlon,
and that the aEC is warnlng that more preliminary work must be

done.

Inadequate Meteorologlcal Data.

Ir the "Jafety Evaluation by the Division of #eactor
Licensing, U. S. .itomic Snergy Commission", section 3,2,
¥ateorology, Octoher 19, 1970, it is stated that "It appezrs fhat
less favorable meteorological conditions may prevail for a sig-
nificant period of time at the Trojan site" than those assumed
by the apnllicunts, Portland feneral Co., etc., 1n evaluating
the potential ahort tefm (less than 2 hours) radiological con-
sequences from nostulated accidsnts, and "feor this reason the
epplicant is now collecting onsite meteorcloglical data".

The Safety Bvaluation of ARC further atates: _
| "Surficient onsite metereological data will be avall=-
ahle for the seleection of an appronriate_atmospheric'diffﬁsion

model-by early 1971. Using these new meteorclogical data, doses



“Bmergency Cortrols = 3

whicT might result at the oite boundary from postulated accldents

will te recaleculatede 1f any of these doses exceed 150 Kem to
the thyroid the appliecsant has esgreed to nrovide additional 1odine
removal equlpment so that caleulated thyrold doses would be lim-
1ted to 19" Hem at the site boundarye. The potential offsite
doses are discussed further in Sectibn 11 (1).

We have raviewed the annlicantts presently operating met-
eorologlical measurements program, and have concluded that the
vrovosed nrogram 13 adequate to provide the‘meteorologicel data
for esteblishing operating release limlts and the diffusion rates
for the nostulated mccldents™(1l,.vos. 5-7).

The akC itself econcludes, therefor that at present mseteor-
olegical deta needed for establishing onerating release limits
end diffusion rates of radiolactive material for postulated ;

accldents to the Trojan is not adequate.

Conclusion.

e n . e e 4 a4

In 2t least two important respects, (a) core temperatures 3
undér operation of the kmergency Gore Cooling Gystem, and (b)
meteorologlcal eontrol data, the calculated Trojan conditions 5

do not megt ALEC satety requirements at present. Therefor under
ORG-147706, ORS - 449.077, ORS~449,105 axd o xder 1he
Conditions of 7he Wasle Dfs@/mif"cjcf Pe/"mff 1S5 ued by £EDC,

requiring thet emission be at the lowest practicable levels and -
within A3C standards, The Ore«on snvironmental Quality Com=-

mliesion has no choice but to refuse the waste discharge vermit



pmergency Controlsg -~ 4

for the Trojan, or to delay the 1ssuance of the permlt until
the data required by AEC, providing proof that AEC standards

ecan and will be met, 1s submitted and apnroved.

(1) Safety kvaluation by the Division Licemsing, Us 3. atomic
Snerzy Commission 1n the kKatter of Portland General klectric
Company, City ol Bugene, Oregon Pacific Power and Light Company,
Trojan Nuclear Plant, Dockett no. 50-344, Oct. 19, 1570.

- et b Lotow




AVAILABLE ALTZANATIVES TO THE TROJAN NUCLEAR REACTOR
FOR PRESENT DEVELCPHENT FOit THE PARCIFC NORTHWEST.

From

Citizens for Safe Power
6284 S. f. Jenninss aAvenue
Fortlend, Oregon 97222

Tel. 654-90A2



"Alternatives - oOntinued

Water Power

Comparison of ener requirements and hydro power genera-
tion capaclty in the Paci%ic Northvwest.

At the Northwest Conference on the Hole of Nuclear Knergy

(Portlend, Oregon, Dec. 45, 1969), HeK.Richmond, administrator
of the Bonneville Power Administration, presented data which
projects the total estimated power needs in the Pacific North-
west, and the nlanned capacity of the Federa) Columbia River
power system un to the year 19990, Tnder this nfojection, al though
residential demand shows a greater than 170% increase, 1t astill
15 only about 25% of the tobtdl requirement, the bulk of which
is for industrial expansionil)udmittedly, if.our philosophy
of unbridled expansion, with no regard for our asnvironment
contimues our prospects are bleak. towever, with Iintelligent
planning, using expanded hydro capabilitiss and coal and resources,
we should be able to meet the needs of the Paclific Northwesat,
without using nuclear energy untll and unless the problems con-
cerned with 1ts safe use are solved.
when

For examnle, Mr. Richmond points out that, K the existing and
authorized nrojects on the Columbla and Snake iivera are completed,
the existing capacity of’B,?74 megawatts of power will be ex-
panded to 26,811 megawatégfj This means that our water power
will be trinled. “Here in the Northwest dams currently provide
96 % of the slectrical power capacityr(l)rﬂﬁ).

Further data by Kichmond estimates that by 1990 slightly

mecidwf

Yess than half the total power will be water power from the Col-

umbla {iver system, and half will be thermal power. Peaking



power (1increased prodvetion at maximum demand hours), however,
will conslst of 63%f water power and 37% thermal power (l,b).

i Michmond shows power fequirements in 1970 to be juat under
107,997 millidns of kilowhtt hours {(K#H) and an increase in
total to about 299,077 millions of KWH by 1999. Our projected
needs by 1§90‘are also tripled (1).

We can éoncludo. therefor, that ateedy expansion of our
water power should be undertaken, together with the use of ecoal
resources within the Nortﬁwest, and the immortation of coal or
the transmission of aelectric nower pgenerated hy foasll fuels
from the vaat low-cnst coal denosits in Montana and Idaho.(2)
VTPansmission 1tresg are already available over ruch of this dia-
tancee In thils way wa c¢an avold the develonmment of nuelesr po-
ver In Oregon until! it is made safe or until other methods of
power production zre develﬁped.

The 1mmense“monies and ef'lort being directed toward nucle=
ar power research and developrent should now be diverted to StuQ
:dy of how to completely 1lnsactlivate and render harmless the enore
mous quantities of lethal radioactive waste maeterizl which we
have already sceumulated in the United States. These man-made
materials, which man does not know how to destroy, are more dan=-
garousg today to the peonle of the United States than the threat

of atomliec war, which with the use of resason man can avert.



Alternatives=-continued

Refermnces.

(1) Energy Hequirements and Hydropower Generation in the North-
west, Hichmond, H. ite, Administrator Bonneville Power aAdminis-~
tration. In Northwest Conference on the Nuclear Hole of Energy,
Report on the Second annual Governor's Conference on Conservation,
Portlend, Oregon, Dec. 4 and 5, 1969. Chart between prs. 17-18,
"BElectric Power Requirements by Major Consumer Categories.”

{1,a) Ibid. Table following p.l7, "Foderal Columbia River System™.
General Speciflications, ProjJects Existing, tnder Construction
and Authorized",

(1.b) Id1d. Figures, vps. 17-18. "Aversge Firm Bnergy Resources,
"Peak "Neneratins Capacity".

(2) Fossil Fuel as a Souree of Enerey in the Pacifie Northwest.
de Luecia, E. R., President Oregon fraduate Research, P. 18.
In Northwest Conference or the Nuclear Role of Energy, ope. cit.
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FORT oF 5T .HELFENDS

TO WHOM IT MAY CONCERN:

The Port of St. Helens is a municipal body governed by state statutes.
One of the duties with which we are charged is that of industrial deualapment
within our part district.. The Port of 5t, Helens boundaries encompass the
“entire Columhia Rivér waterfront area of Columbia County and éppruximately six
miles ipland. This; of CDurée, fakes in the Trojsn 5ite owned by Portland
General Electric Company. | |

The Port was pleased to be afforded the uppnrtqnity uF-@nrking with
F.G.E, and to assist them in site selection with the hopes that our area would
be the one ultimatglv selected for the construction of the nuclear power plant.
As time passed, we were indeed gfatified to reach the point where only twa
sites were continuing under consideration and both of these were within our
port district. The Part was responsible for getting the Tro jan Powder Campany
and the Portland General Electric Campany officials together and subseruently,
the Trojan Site was acquired. The Port owned the other site that was con-
sidered and an option was granted to P.G.E. and studies were conducted on
both sites but ultimately the Trojan Site was selecied,

This is called to your attention to indicate to you that we were
actively and eafnestly soliciting Portland General Electric Company to
establish their nuclear plant within our district. At no tiﬁa in all of thé
negotiations did P.G.E, ask us for a single special incentive if they were to
establish in our area.

P.G.E. has been doing business within our state since befaore the
turn of the century and they have been the electrlical serving agency for the

S5t., Helens areas of our Port District since 1925, They are not newcomers



and we know that they have been good citizens in our area and state for many
years, It is not surprising to think that P.G.E. would he the.First to build
a nuclear plant in fhe Northwest; alter all, they were the first to pinnéer
tﬁe long distance transmission of electricity in the United S5tates. This-
was daone from fhe Willamette Falls at Oregon City to Portland aﬁd took place
about 1892, | |

In addition to the enviable record they have earned in the business
cnmmqnity UF our state, they have also been a leader in creating things for
the enjoyment of citizens from all over the West. There are public facili-
ties throughout the state in the form of picnicing and/or camping areas
which they have built for public use and to be enjoyed by all. They have
nine parks and camp grounds plus an observatory and picnic area with a view-
‘ing gallery at their fish ladder. The Trojan Site will also have public
‘Facilitias which will include picnic areas, viewpoints, nature trails, hoat
launching, warm water swimming and a fish rearing pond. The existing lagnon
will be preserved and a reflecting lake constructed. The visitors educatiaon-
information center will attract many to our area and we hope it will become
one of the state's lafgest man-made tourist attractions for pecple coming to
view the plant. The entire plant is designed to be aesthetically pleasing
and cnmpatihie to the natural river and forest setting. 1t is not surprising
to us that P.G.E. is going to such lengths to provide these extra features
for the public--it is merely a cnntinuétinn of their corporate policy but
designed to fit a new location,

e are not knuuledgeable in the field of nuclear plant safety but
we have investigated enougbh to kpow that the history of such plants is
excellent and that all necessary precautions will be taken in the design,

construction and operation of the plant,

Page 2,



Compared to our geogfaphical area, 676 sguare miles, our pupulatinﬁ
is small, 28,385 in the Euuntg. This does not meah that community services
can be laﬁking throughout the area. Roads, schools, fire prntEctiuh an&
other services need toc be provided. The investment that P.G.E. is making
in the nuclear plant will almost double the assessed valuation of our enfire
county, P.G.E. will become & full taxpaying partner in our ecanomy and the
valuation they add and the taxes they pay uili go far toward providing the
area with better services at less per capite cost. The permanent employment
that the plant will add is relatively small compared to the investment but
their people will be well trained and an asset td our area. They will help
our business climate, | |

In the figld of industrial development we have reaiized for some
time that we are no longer in an electrical power surplus srea. In fact,
the opposite is true; we are rapidly becoming a power deficient area. This
was more strikingly brought to our éttentian when we read the annual 1969
report of the United States Department of Interior, Bonneville Power Admin-
istration. The power deficit increases yearly until 1974 when the P.G.E,.
nuclear plant comes on the line and then it drops considerably but étill
leaves a decided deficit. If we expect to hold our own or grow in the
Northwest, we must have more poqér;

The Port of St. Helens Hasrencouraged P.G.E. to establish this
nuclear plant in our district and we welcome them to our area.

PORT OF ST. HELENS

-

e féf' . U/r ','z'/— ,’"

<
Ly g

Hﬁ?e/o/
Cew Winkler, Eumm ssion Secretary

Page 3



PROJECT PLANS

During the month of October, 1970, the following project plans and spec-

ifications and/or reports were reviewed by the staff,

The disposition of

each project is shown, pending ratification by the Environmental Quality

Commission.

Date

Location’

Municipal Projects (35)

10-5-70
10-6-70
10-7-70
ib-9-7d
10-9-70
10-9-70
10-12-70
10-12-70

10-13-70

10-13-70
10-13-70
10-13-70
10-15-70

10-16-70

10-19-70

10-19-70

10-19-70

10-19-70

Pendleton

Cottage Grove
Arlington |

Canby

Hillsboro

Sherwoed

Winston

Unified Sew. Agency

Lake Oswego

Gresham
Newberg
Valsetz
Riddle

Curry County

USA (Tigard)

Portland

Gresham

McMinnville

Project

Change Order #l1 (STP)
East Main Renewal Project

Preliminary report

Predesign study

Edwards Meadows Subdivision
Lincoln Street district
Park Street sewer

Hamlin Subd. (Aloha)}

Pattonrst. interceptor &
Latter Day Saints extension

SE 242nd Dr. & SE Chase Rd.

Change Order No. 1 to STP
System and treatment
Football field pump station

Comprehensive report

Lang Hill Subdivision

Change Order #l, plant site
preparation contract

Rowe Road san. sewer

Change Order #2 to treat-
ment plant '

Action

Approval

Prov.

approval

Comment s

Approved

Prov.
Prov,
Prov.
Prdv.

Prov.

Prov.
Prov.
Prov.

Prov.

approval
approval
approval
approval

approval

approval
approval
approval

approval

Approval with
comments

Prov,.

approval

Approval

- Prov.

approval

-Approval



Date

10-19-70

10-19-70

10-21-70 -

10-22-70

10-22-70

10-22-70

10-22-70

10-22-70

10-23-70
10-23-70
10-26-70

10-26-70

10-26-70
10-26-70

10-27-70

10-28-70

10-29-70 -

PROJECT PLANS (Cont.)

Location

Nyssa

USA (Alcha)

McMinnville

Eugene

Myrtle Point

usA

Lake Oswego
West Linn
Nerth Powder
Cedar Hills
Gresham

West Linn

Jefferson

Multnomah County

Hood River

USA

USA

Project

Change Order #1 & #2 to
plant contract

Jersey Park Subdivision

South.NbMinnville sewerage
study

5 sewer projects

Report on sewage treatment

" requirements

Valley Hills Subdivision
Condo~Lea Subdivision

Iron Tree Subdivision.

Change Orders #, 2, & 3
Forest Village Patio Devélop.
U.P. Rockwood Indusfrial Area
Change Orders i, 2 & 3,
Schedule I. Change Orders 1
& 2, Schedule S

Union Street extension

Inverness sewer, Unit #3

Indian Creek interceptor,
Phase II

SW Southview Street extension

Four Seasons #7 & Monterey Pk.

Action

Approval-

Prov. approval

Approved

Prov,. approval

Approved with
conmments

Prov. approval
Prov, approval
Prov. approval
Approved

Prov. approval

Prov. approval

Approved

Prov. approval
Prov. approval

Prov. approval

Prov. approval

rProv. approval



Solid Waste Projects (2)

10-16-70 Klamath County’
{near Merrill)
10-23=70

Poftland

RS T R

Tire diéposal site

Black & Veatch engineéring
report : ‘.

4

Date Ldéation' Action
Industrial Projects (14)

9-3-70 Miltoanreewater Harris Peedlot Disapprovéd‘

- 9=15-70 Eugener J. Ha Baxtér Approved
9.-23-70 Sumner ' Fred Messerle & Sons Dairy " Approved
9-23-70 - Coos County Frank Rood Dairy Approved '
9-24-70 Tillamoock Wayne Barker Dairy Approved

1 9-25=70 Tillamook Ed Myers Dairy  Approved
10—2—7Q.L%“ﬁLaﬁq Coﬁnty ‘Johnson Ranch Co,’ | L m "fﬁhéproved“
10-13-70 Tillamook County - MacDonald Dairy Comments submitted

.10-14—79 ;Nehalem | Hibbs Dajiry | ' . - ,Approved
10-15-70 Cottage Grove - Weyerhaeuser Co. san. sewer Prov,. approval
10-16-~70 Blachly Griffith Dairyfl | Approved
10-192-70 Yamhill County " Northwest Premium Pork Aéproved
10-21-70 Myrtle Point ._Rgxgg%dg Fgédlot Approved
10-21-70 VJUnction City Pilhey Dairy Approved

Prov, approval

- Comments submitted



PROJECT PLANS, REPORTS, PROPOSALS

the Air Quality Control Division for the month of October 1970:

Date

2

16

27

The following project plans or reports were received and processed by

location

Douglas County

John Day

Prineville

Brookings

Sutherlin

Projéct
Winston Paving Company

Control System

@. L. Pine Company
Waste Burner

Coin Millwork
Waste Burner

Brookings Plywood
Waste Burner & System
Schedule

L & H Lumber Company
Residue Disposal

Action f

AQC - &4

Not approved Lo
Modification requested
Not approved ; |
Insufficient information

Not approved
Modification requested

Approved i

Conditional approval



PROJECT PLANS

During the month of November, 1970, the following project nlans and
specifications and/or revports were reviewed by the staff. The disposition
of each project is shown, pending ratification by the Environmental Quality
Commi.ssion. )

Date Locatioh ‘ Project Action-

Municipal Projects (35)

11-2-70 Roseburg Fairgroﬁnds system Prov. approval
11-2-70 Multnomah Co. (E) Mt. States Airport Park Prov. approval
' sewage treatment plant
11-4-=70 Philomath Sewage treatment plant ' Prov. approval
modifications
11-4-70 Bast Salem S&D #1 Satter Drive, N.E. | Prov., approval
sewer extension
11-8-.70 Aumsville Change Order No, 1 ' Approved
11-9-70 Newberg Oakwood Subdivision Prov, approvai
11-9-70 Inverness Hollyview No.: 1 : Prov. approval
11-9-70 Salem ' Three sewer project extensions -Prov. approval
11;9-70 West Linn ' Linn's Third Aadn. sewer Prov. approval
11—9-70 - Cannon Beach Change Order No. 1 _ ' Approved '
11-9-70 Tualatin Apache Bluff No, 4 Prov. approval
'11-9470 Ashland Sunset AQenue extension Prov. approval
11-9-70 Lake Oswego . Shannon View_Subdivision s Prov; épprovalr
11-9-70 Oak Lodge S.D. 2 Holly Hills No. 2 Prov. approval
11-9-70 - Portland Change Order No. 90.‘ Approved
11-8-70 Hillsboro Change Orders #6, 7, B &9 Approved

{sewage treatment plant)



Date

11-9-70

11-9-70

11-9-70

11-9-70

11-10-70

11-13-70

11-13-70-

11-16-70
11~17-70

11-18-70

11-19-70

11-20-70

11-20-70
.11—20—70
11-20-70
11-20-70

11-23-70

11-24-70

11-27-70

Location

Hillsboro

Parkdale San.

Medford

St. Helens

PROJECT PLANS

(Cont.)

DiSt »

Columbia County

Parkdale San. Dist.

Clackamas County

Eugene

Gresham

Forest Grove

Beaverton

Lake Oswego

Salem

Ka-Nee-Ta

Vernonia

Tualatin

Unified Sew. Agency .

Unified Sew. Agency

North Bend

Project

Change Order #
{Westside interceptor)

Change Order No. 3

Change Orders #5 through 12
(sewage treatment plant)

Change Orders #1 and 2

Westport School sewage
treatment plant

Change Order No. 5

Rivér-Bend Mobile Ranch
sewage treatment plant

River Reoad-Beltline Area
Rembold Ridge Subdivision

"R" Street Schedule IT and
"A" Street Schedule I

5.W. Hargis Road

Berwick Road sewer
(L.I.D. #128)

Cannon Street sewer
Ka-Nee-Ta No. 2
Louisiana Avenue
Tualatin Trailer Park

Park Knoll Local Tmprove—
ment District

Metzger plant modification

Simpson Heights pump station

and interceptor

Action

Approved

Approved

Approved

Approved

Prov.

approval

Approved

Prov.

Prov.,
Prov.

Prov.

Prov,.

Prov.

Prov.

PI_“OV-

Prov.

Prov,

Prov.

Prov,.

Prov,

approval

approval
approval

approval

approval

approval

approval
approval
approval
aprroval

approval

approval

approval



PROJECT PLANS (Cont.)

Date Location

Industrial Projects (2)

11-2-70 Milton-Freeyater

11-18-70 St. Helens

Solid Waste Projects (2)

11-16-70 Lake County

11~30-70 Deschutes County

Pr ject

Harris Feedlot

City of 5t. Helens outfall
te Columbia River

Chemical--Waste, Inc. Alkali
Lake Disposal Site for
metallic chloride wastes

. Knott Pit Sanitary Landfill

Action

Approval

Approval

Prov. approval

Prov. approval
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-PROJECT PLANS, REPORTS, PROPOSALS

The following project plans or reports were received and processed by
the Air Quality Controcl Division for the month of November 1970:

Date location Project _ Action
6 Douglas County Winston Paving Company Conditional
Installation of Control Approval
Equipment
6 Jackson County Review of Lausmann Process Comments
for Wigwam Waste Burner Submitted
6 ' Klamath County Control Equipment - Accepted
' Compliance Schedule and
Plans
30 Deschutes County Brooks-Willamette Corp. Approved
' Plans for Baghouse ,
Installation
30 | Crook County Hudspeth Pine, Inc. Approved

Wigwam Waste Burner
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BEFORE THE ENVIRONMENTAL QUALITY COMMISSION

OF THE STATE OF OREGON

In the Matter of the Application of the

NORTHWEST ENVIRONMENTAL DEFENSE CENTER PETITION

TO THE ENVIRONMENTAL QUALITY COMMISSION:

The petitioner seeks the promulgation of rules instituting a program
of control over automobile emissions in the Portland metropolitan area in
order to preserve and protect the health and safety of our citizens, in order
to prevent interference with the reasonable enjoyment of life by persons in
the Portland metropeolitan area, and in order to preserve, protect and improve

the quality of the environment of the State of Oregon and Pacific Northwest.

I
Petitioner, the Northwest Envirommental Defense Center, is an inter-
ested and affected parity and a non-profit corporafion formed under the laws
of the State of Oregon with the corporate purpose of preserving, proteciing

and improving the environmental quality of the Pacific Northwest.,

IT
The Environmental Quality Commission is a commission formed under the
laws of the State of Oregon with the responsibility of effectuating the
public policy of the State of Oregon
(A) To restore and maintain the quality of the air resources
of the state in a condition as free from air pollution as is practicable,

consistent with the overall public welfare of the state,



(B) To provide for a ?oordinated statewide program of air qual-
ity control and to éllocate be£ween the state and the units of local
government responsibility for such control, |

(¢) To facilitate cooperation among units of local government in
establishing and supporting air guality control programs, ORS 449.765,
and -

(D) To safeguard the air resources of the state by controlling

or abating air pollution and preventing new air pollution. ORS 449.770.

17T
The Environmental Quality Commission mgintains continuous air monitor-
ing equipment at 718 Southwest Burnside Street, Portlaﬁd, QOregon, but does
not maintain any similar equipment elsewhere in the metropolitan Portland
area., In air samples taken in 1969, the air sampled at the Southwest Burn-
side Street location, when averaged over an eighf-hour period, was fouﬁd to

contain the below-indicated parts per million of carbon monoxide on the dates

indicated:
25 September: 6.1 27 September: 6.2
6 October: 15.37 7T OCctober: 14.87
9 October: 11.62 10 October: 9,12
16 October: 14.37 21 October: 15.62

On each of the above~indicated dates, the Columbia Willamette Air Pollution
Authority operated a mobile measuring device within the Portland metropolitan
area, principally at the intersection of Southwest Sixth and Alder Streets,
Portland, Oregon, and on each of the above-indicated dates, the air sampled,
when averaged over an eight-hour period, was found to contain more than 20

parts per million of carbon monocxide.



Iv

On 10 November 1969, a letter signed by Mrs. Betty Merten, Bill Luch,
and ten other citizens was written to Richard Hatchard, director of the
Columbia Willamette Ai¥ Pollution Avuthority, asking for an air pollution
alert or other emergency procedure. On 12 November 1969, Hatchard wrote a
letter to Mrs. Merten stating that the Columbia Willamette Air Pollution
Aathority Ziéreafter CWAR£7 could not establish such a procedure without
ﬁermission and cooperation from the Depariment of Environmmental Quality and.
the other two regional authorities. Hatchard stated that efforts in that
direction would be iﬁitiated. Between that date and 19 June 1970, Mrs, Merten
talked with Hatchard on a number of occasions regarding the progress of those
efforts; he has indicafed-to her that the Department of Environmeﬁtal Quality
was slow-to take the matter up and thaf defining an éir pollution emergency

was difficult.

v

On 20 Nbvember 1969, Mrs. Merten testified before the Environmental
Quality Commission on behalf of herself, her children, and the citizens of
Portland in support of the then-proposed visible.emission.and carbon monoxide
standards. Her testimony, in addition, emphasized the necessity of enforce-
ment procedures if the standards were to be effective. ©She asked the
Commiggion what it proposed to do to reduce the amount of carbon monoxide on
those days'when, averaged over an eight-hcur period, more than 20 parts per
million of carbon monoxide were present in the ambient air. To reduce emis-
sions at their source, Mrs. Merten urged the establishment of an annual
automobile ingpection program as a pre-requisite to license tag renewal, that

the Department of Envoronmental Quality restrict traffic in the City of



Portland as a means of reducing thg'concentration of carbon monoxide in the
ambient air. Mrs, Merten stated to the Commission that under ORS chapter 449
it had the authority to aesignate e&isting auto repair shops as state licens-
ing agents to administer an emissions check or specified tﬁne-up, or it had
the authority to administer its own emission check. The District Attorney of
Mul%nomah County, George Van Hoomis%en, who was also present at the hearing
and who also testified, stated thaflit was clearly the responsibility of the
Envirommental Quality Commission to control the automobile as a pollution

source in the state.

VI
On 23 November 1969, Mrs. Merten wrote a letter to B. A. McPhillips,
Chairman of the Envirommental Quality Commission, putting in writing the
specific recommendations made at the 20 November 1969 hearing. A copy of that
lettgr.is attached to this Petition as Exhibit A and incorporated by reference

herein.

VII
0n 19 December 1969, Mrs. Joe Rand testified on behalf of herself, her
children and the citigens of Portland before the Environmental Quality Commis~
gion. In her testimony, she stressed the inadeguacy of the carbon monoxide

standards. then being considered for adoption,

VIII
In December 1969, Mrs. Merten wrote another letter to B. A, McPhillips

asking why he had not answered her letter of 23 November 1969.



IX
On 4 January 197Q, B. A, McPhillips wrote Mrs, Merten that he. did not
have the time to answer his mail, fhat the Department of Environmental Quality
had nof provided him with a staff, and suggested she write Kemneth H. Spies,
the-Director of the Department of Environmental Quality. A copy of that
letter is attached to this Petiti&n as Exhibit B and incorporated by refer-

ence herein.

X
Responding to the suggestion of MePhillips, Mrs. Merten wrote more
th;n once to Kenneth H. Spies, the Director of the Department of Environmental
Quality. On 12 January 1970, Spies responded in a letter indicating he appre-
-ciated her interest and support in the area of air pollution control. A copy
of that letter is attached to this Petition as Exhibit C and incorporated by

reference herein.,

XI
On 23 January 1970, Attorney Keith Tichenor spoke before the Environ-
mental Quality Commiséion on behalf of a group of approximately 30 citizens
present, calling for specific enforcement procedures, such as an automobile
inspection program and restriction of traffic, to reduce automobile‘air
pollution, specifically carbon monoxide. Attorney Arnold Silver responded
for the Commission, étating that it was not in the poﬁer of the Commission
to do s0; Commission Chairman McPhillips told the citizens to go to the

Legislature..

XIT
After the 23 January 1970 meeting, Keith Tichenor wrote a letter to

the Solicitor General of the State of Oregon, Jacob B, Tanzer, discussing

-5 -



the powers of the Environmental Quality Commission under ORS chapter 449. On
11 March 1970, Tanzer wrote that hé had referred Tichenor's letter to John

Osborn in the Portland branch of the Attormey General's Office.

XIII
Cn 9 Febrﬁdry 1970, a delegation of cifizens went to Salem, Oregon, to
discuss the lack of action by the Department of Envirommental Quality and by
the Environmental Quality Commission regardingrautomqbile air pollution. They
spoke with Kessler Carnon, an assistant to the Governor, who listened to thei;
concerns.
XiV
At a meeting of the Envirommental Quality Commission in March‘1970,
c¢itizens appeared and sought to raise the matter of an air peollution alert

procedure, but were unable to have the matter placed on the'agenda.

Xv
On 31 March 1970, the Department of Enviéonmental Qﬁality adopted
sections 24-005 througﬁ 24~045 of the Oregon Administrative Rules Compilation,
dealing with visible emissions from motor vehicles., A copy of those sections

is attached to this petition as Exhibit F and incorporated by reference herein,

XvI
On 24 April 1970, Mrs. Merten telephoned and talked to Mr. Patterson
of the Department of Environmental Quality and asked what progress had been
made by the Department with the regional authorities to establish an air pol-
lution alert procedure. Mr. Patterson said that the Department and the

regional authorities were discussing the matter.



XVII

On 16 July71970,.petitioner, as a result of several months
of investigation by its TaskiForce on Automobile IEmissions, wrote
a letter to Chairman McPhillips of the Environmental Quality Com-
mission regarding automobile emissions, requesting four specific
acﬁions deemed feasible and éssential, and offering the petitioner's
sbientifiq and legal expertise in drafting and implemepting these
steps. A copy of that letter is attached to this Petition as

Exhibit D and incorporated by reference herein.

_ XVIIT

On 10 August 1970, Director Kenneth H. Spies of the Depart-
ment of Environmental Quality, having had the 16'July 1970 letter
referred to him by Chairman McPhillips, wrote a letter to the
petitionerts president, informing him that the Department was con-
cerned about the prdblems of field burning and that the Commission
had adopfed standards for controlling‘visible emissions from motor
vehicles. A copy Sf that letter is attached to this petition as

Exhibit E and incorporated by reference herein.

XIX
On 28 September 1970, a delegation of petitioner consisting
of its president, Chairman Elizabeth Wieting of petitioner's Task
Force on Automobile Emiséions, Mrs. Betty Merten, and Dr. Joe Rand
went to Salem, Oregon, and discﬁssed with Governor Tom McCall and
his assistant, Kessler Cannon, the lack of action by the Department

and Commission concerning their responsibility to effectuate the



public policy of this State noted in Paragraph II, above, by
eétablishing effective testing procedures, enforcing visible
emission regulations applicable to all motor vehicles, insti-
tuting a program of automobile inspection, developing a thorough
emission survéy system in metropolitan Portland, and establishing
an air pollution warning system. The petitionér again offered to
make its resources available to assist in any way the fulfillment
" of these requests. The Governor promised to explore the recom-
mendapions with the Department of Environmental Quality and with -
his assistaﬁt, Kessler Cannon. He édvised the delegation to call
upon him or his assistant, Cannon, at any time for assistance,
and promised he would inform Petitioner's president by Friday,

2 October 1970, of action taken.

X
On 30 September 1970, Dr. John Donnelly, Multnomah County
Health Officer, declared a health emergency in the Portland metro-
politan area and urged that only necessary automobile driving be
undertaken and that those citizens with cardiac or respiratory

ailments should avoid the core area of metropolitan Portland.

XXI
On Thursday, 1 October 1970, Petitioner'!s president tele-
phoned Késsler Cannon and asked what action was being taken.
Cannon stated that the matter was under study by the Department
ol Environmental Quality. At the time of the conversation and
during that week, the metropolitan Portland area was again experi-

encing severe air pollution,



XXIT

Earlier, on 23 July 1970, Dr. Joe H. Rand, a member of
the Board of Trustees of Petitioner, had issued a Statement of
Public Health Hazard Arising from Urban Air Pollution, a copy
of which is attached to this Petition as Exhibit G and incorpo-
ra%ed by reference herein.

XXIIT

On 14 September'1970 in the Senate of the United States
of America, Senator Gaylord Nelson spoke on the economics of air
pollution and caused to be printed with his remarks an article
from the'17 August 1970 issue of U.S. News & World Report which
pointed out that automobiles and trucks are the single biggest
source 6f contaminated air, that over 100 million tons of "lethal"
. carbon monoxide contaminated the nation's air annually and that
nfe/ven in small doses it affécts refleﬁes and judgment." Senator
Nelson also included as part of his remarks an article from the
21 August 1970 issue of Science magazine by Dr. Lester B. Lave and
Eugene P. Seskin of Carnegie-Mellon Univefsity of Pitﬁsburgh in
which the two scientists directly linked morbidity and mortality
from bronchitis to air peollution, established that the incidence
of lung cancer in urban dwellers was significantly higher than its
incidence in rural dwellers, determined that the incidence rate of
nonrespiratory-tract cancers (such as cancer of the stomach, esopha-
gus or bladder) for urban dwellers was also significantly higher,
found that there was a sinilar correlation in the higher incidence

of cardiovascular disease because of air pollution, discovered



higher incidence of respiratory disease among people subjected
to heavier air pollution, and learned that air pollution was
also a major factor in infant mortality and total mortality rates.
The remarks of Senator Helson and the two articles he caused to
be printed are attached to this Petition as Exhibit H and incor-
po}ated by reference herein. Similar alarm was recently expressed
in Congress by Representative Joshua Eilberg on 16 September 1970
(appearing on pages E 8274-8275 of the 17 September 1970 Congres-
sional Record).
XXIV

In Volume 11 Number 3 of Clinical Pharmacology and Thera-
peutics, Dr. Stephen M. Ayres and Meta E. Buehler of the Depart-
ment of Medicine, St. Vincent's Hospital and Medical Center of
New fork, New York, emphasized the variation in average carbon
monoxide levels taken from probes in areas remote from traffic
and from those in traffic-congested afeas. They also noted that
even low concentrations of carboxyhemdglobin (resulting from
intake of carbon monoxide) can interfere with the higher inte-
grative functions of the central nervous system and can produce
significant neural and cardiovascular effects. A copy of their
study is attached to this Petition as Exhibit I and incorporated

by reference herein.

XXV
In June 1966, Robert M. Brice and Joseph F. Roesler of the
Special Projects Unit, Air Quality Section, Laboratory of Engincer-

ing and Physical Sciences, Division of Air Pollution, Robert A.
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Taft Sanitary Engineering Center, Cincinnati, Ohio, for the

Public Health Service of the U. S, Department of Health, Educa-
tion and Welfare, presented a paper at the Annual Meeting of

the Air Pollution Control Association, San Francisco, California,
entitled "The Exposure to Carbon Monoxide of Occupants of Vehicles
Mo;ing in Heavy Traffic! discussed the result of their research

in six bities that demonstrated that carbon monoxide concentra-
tions inside moving vehicles on high-density traffic routes were
1.3 to 6.8 times the corresponding concurrent concentrations
measured by instruments at the Continuous Air Monitoring Program
station in each city. The study also concluded that hydrocarbon
concentrations were similarly significantly higher in traffic than
at the CAMP site. A copy_of their paper is attached to this Peti-

tion as Exhibit J and incorporated by reference herein.

XXVI

In Volume 10, Number 3, of Scientist and Citizen (April,
1968), Dr. Henry A. Schroeder, Professor of Physiology, Dartmouth
Medical School and Director of Research, Brattleboro Memorial
Hospital, stated in an article entitled "Airborne Metals™ that the
principal source of airborne lead is tetra-ethyl lead, an anti-
knock agent added to gasoline since 1924, and that lead accumulated
in lungs and other tissues.of human beings has injurious effects.
A copy of his article is attached to the Petition as Exhibit K and

incorporated by reference herein.
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XXVII _

As a result of discussions with the Federal Air Quality
Control Region 10 officials, the Columbia-Willamette Air Pollu-
tion Authority on 16 October 1970 promulgated an emergency alert
plan based on the concentration of carbon monoxide in the air
over metropolitan Portland, A copy of that emergency alert plan
is attached to this Petition as Exhibit L and incorporated by

reference herein.

XXVITT

On 9 Novembér 1970, Commissioner Donald E. Clark of
Multnomah County, Oregon, wrote a letter to Chairman M, James
Gleason of the Multnomah County Board of Commissioners and to
Mayor Terry D. Séhrunk of the City of Portland, in which he asked
that the two governments update their emergency plans to include
a contingenéy plan for the curtailménp of all internal combustion
vehicular traffic in the metropolitan area at such times as the
air quality diminishes to a point of being.an immediate health
hazard. A copy of that letter is attached to the Petition as

Exhibit M and incorporated by reference herein.

XXTX
The Oregon State Legislature has determined the air con-
taminants emitting from automobiles are a threat to the maintenance
and restoration of the quality of air resources of this state,
ORS 449.765, L449.770, and likely to be injurious to the public

welfare, to the health of human, plant or animal life or to property
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or which unreasonably interfére with enjoyment of life and property
throughout the spaﬁe or throughout such area as is affected thereby,
ORS 449.760, and the Legislafure has vested the Environmental
Quality Commission with the responsibility of safeguarding the

air resources of this state and preventing new air pollution.

ORS K49.770, L49.785.

XXX

To the date of the filing of this petition, no person and/
or no state agency, board, commission, department or official have
sustaiﬁéd the heavy burden placed upon them by the Legislature of
establishing that the present quality of the air in the Portland.
metropolitan area is not injurious to the public welfare, to the
health of human, plant or animal life or %o property or which
unreésonably interferes with enjoyment of life and property through-

out that area.

X1 .
WHEREFORE, pursuant to the provisions of ORS 183.390, peti-

tioner prays that the Commission immediately promulgate rules to
do each of the following:

A, Adopt rules providing procedure for the considéra-
tion, acceptance, modification, or denial of petitions. ORS 183.390.

B. Establish comprehensive testing procedures in the
Poftland metropolitan area by taking measurements of contaminants
at various locations at street levels during peak traffic periods,

including the measurement of concentrations inside automobiles



traveling in the core area and on heavily traveled streets and
highways. ORS 449.702(1), 449.760(3), 449.781(6), k4k9.785.

C. Develop forthwith in cooperation with the Columbia-
Willamette Air Pollution Authority, the Multnomah County Board
of Commissioners, the City of Portland and any other interested
governmental body or agency a plan to reroute or exclude traffic
from any congested or core area within the Portland metropolitan
area when a public health hazard is threatened. Such plan should
include the emergency system designed to alert the public promptly
of weather conditions that may lead to heavy concentrations of
autombbile emissions in the atmosphere adopted by the Columbia-
-Willamette Air Pollution Authority on 16 October 1970. ORS
Wh9.760(3), 449.765, LL9O.770, Kh9.781(2), 449.781(5), 449.782,
Lh9.785(1), 483.532(1) (a). -

- D. Encouragé (1) the use of buses and bicycles by the
public, (2) the provision for bus express lanes and bicycle lanes
on thé highways and streets of the Poftland metropolitan area, and
(3) the requirement that only mass transit or bicycles be used as
vehicles in any congested or core area. ORS'449.781(1), L49.781(2).

E. Institute forthwith a program of statewide motor
vehicle inspection, establishing standards for minimum allowable
air contamination by such wvehicles, and abating or éreventing the
use of such vehicles found to exceed such air purity standards.

ORS 449.702, LL9.782, L49.785(1).
F, Conduct or cause to be conducted studies and research

with respect to the concentrations of lead in the air, and in the
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plant and animal life of the State of Oregon, with special empha-
sis on the concentration of contaminants in roadside life forms
and agricultural products, ORS 449.702, 449.781(4), 449.781{6).

G. Insﬁitute forthwith a cooperétiVe program for the
formlation and execution of plans in conjunction with air pollu-
tibn control agencies or asséciations of counties, cities,
industries and other persons.who severally or jointly are or may
be the source of automobile air pollution, for the prevention and
abatement of such pollution. ORS 449.765, 4L9.781(2)

FOR THE NORTHWEST ENVIRONMENTAL DEFENSE CENTER:
Dated this 23rd day of November, 1970.

Billy L& Williamson
President
Northwest Environmental Defense Center
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s oo e et 0t Portland, Oregon o v;vﬁfafgg',;fgh_
- o s o November 23, 1969 ,{;;55;*}“913ihﬁl~?
. ot - .. 'II . : NEI SRR * R AR X

_' B, A. lthhllllps, cnairman_".-'

fHerman P. Meiexjurgen .- . Uw oo vl e

George A. Helath 0 0 o o R DR e e
~Arnold B, Silver . . g o a0 0 T e T
‘ Kemneth H, Spies . * ..o . o oo 0ol on e

Storrs S. Udterman S T O R R

Gentlemen. ' : '

. In my teetlmony before you ﬂovenber 201 1nd1Cated that Portland's
. fq_alr pollution problem, like that of Los Angeles, results from the. S
P unique combination of automotive exhaust and frequent temperature g AN
% inversions which box the “pollutants into an unmoving air mass.. - "o A
i Thgse temperature inversions occur in Portland on 855 of our-days, .5
P+7 and they become dangerous when they come in periods of 2 or-more = % -
';;consecutlve days.‘ Since we cannot change these metedrolegical ~ %
vconditions, it is only reasonable that we change the other factor--
i, .our ears, trucks, and buses. Belween 65=-70% of our air pollutlon i
* comes from these vehicles. We must act now to avoid the fate of .-
5 :Le As, where much plant life no lonzer grows within its 400 square.
+sile -area, where people have died in excess.of the normal deabth :. - i
ﬂ:raterdurlng extended temperature inversions, and where the problem;,f,
" has: become too big to be solved. Liust we wait: until our problem. ° [+
-is too big to tackle, or until people die.in Portland from bronchial - »a%
., ashma, emphysema, or pheumonia during a lengthy temperature inver51on?
,'We already know that respiratory illnesses are up in Oregon and that ffw
the death rate from- resplratorJ i1llnesses, 'including lung cancer,’ is? -
considerably higher in Portland than in the rural areas of ouxn state.;\%

As that’ app01nted body 1mpowerea to pretect the envlronment of Oregon,
you gentlemen hold the public health and welfare in your hands. - It
. ., seems clear under ORS 449,800 subdivision (7) that the board can |
':f? d651gnate ‘auto repair shops,.tihe Department. of Kotor Venicles,  the
. State Police, or snyone.else as ins pLCtlon agents. .Or, under sub- j=,
‘ ~division (29) the board could hire its own inspection people and under RAERE
' .subdivision (10) set up its own inspection stations. .An annual- or-’;g:tu
Y gemi~annual CO inspection (similar to New Jersey's) could be a precondlf'
tlon for license tag renewal; driving a vehicle without a certificate -
. of compliance witih exhaust standard could be made punishable by finej . .
: “failure to bring an auto up to standard within 30 days of violation .- - .
“could be cause for license—tag suspension or pick—up-on that auto.:‘:-t"

FC
R
LR oy .

In adeltlon to an efrectlve inepectlon system, I submit that you R
'.aentlemen give careful consideratvion to the reduction of air pollution

through a reduction in the number of automobiles entering our cities. ;

. As stated on page 5 of the D.L.,Q.'s "Alternative Prograuws," this -

- is "the only short term alternative that can give . any degree of

assurance that air quality standards will not be 'violated in the . el
ear future." Such restrictions, made_by your board for the_protection '
. .o R . ) S T T o o .. o L et Cav e
‘-“>f~“Vlﬁnlifaw,f{h?’??iﬁﬁ”rsUMﬁt?e:ﬁ ; fil‘uff?7 IR I 1;rfr-'f?-; w.._“-?;r'.r'_h?'“-)u;a
]



L - of the public health and wclfare, are valld under the pollce power *f
i+« 7. .of the states notwithstunding the commerce clause of the U..S. |
w0ty Comstitutions ' Likewise, munlclpal governments can prohibit motox-;

© wvehicles from public streets: ORS 483.532(a) expressly states

. that a ¢ity or county may prohibit any or all vehicles of any A
22 or all types from streets or roads under its Jurlgdlctlon..~- Lo

_Not one peruon with whom I Lave talked has obgected to these tw ,
.~ methods of reducing air pollution. The citizens of this state-~
't at least those who reside in Portland and the Willamette Valley=- ..

" are wanting, pleading, demanding thet pollution be eradicateds. .. _
" They are willing to make sacrifices in order to protect their .

* environment, their health, and the health of their children. . . %

7o You need not hesitate jto take strong, effective, and lmmediate -.7 -
" gteps to curb auto pollutlon for fear of public disfavor. We- - - -
7 all recognize that driving is a privilege, not a right, and that: , .- "
" gsacrifices will have to be made until such time. as the internal . -
- combustion engine is either 1mproved on. old and nem cars alike AN

..or- tame off the market.;rh e A D ey




Y

T } : B. A. McPHILLIPS
i P.O. Box 571
McMinnville, Ore. 97128

s Jo

:cf'ﬁl:}“z’/%md G P Rresil

%7,...

e LEc, v ) i
d»/» Lottt Nlns. a % '

Exhibit B

7%.*%%"“, e §



L] - .
.. .
. ¥ .
. . . L
. . ' -

- L .

. - « .
- <
’ - - "
' -, ‘n

' ) L T



e d - .
L Y o S L T

il eatt

TOM McCALL
GOVIRNOR
KENMETH H, SPIES
Diractor
ENVIRONMENTAL QUALITY
COMMISSION
8. A. McPHILLIPS

' Chalrman, McMinnville
EDWARD C. HARMS, JR,
Springlield
KHERMAN P. MEIERJURGEN

) Nehalom
STORRS S. WATERMAN
Portland

GEQRGE A. McMATH
- Portlend

DEPARTMENT OF
ENVIRONMENTAL QUALITY

STATE OFFICE BUILDING ® 1400 S.W. 5th AVENUE © PORTLAND, OREGON ® 97201

Janwary 12, 1970

Mrs. Charles J. Merten .
6028 Reed College Place
Portland, Oregon

Deaxr Mrs, Merten:

I am sorry to say that your letter of November 23, 1969, was not
recelved in this office until Jamuary 7, 1970. T:wever, we appreclate
your concern with the problems of automotlve a;: “ollution and wish to’
thank you for taking the time to researcn seve.:l cuggested methods.

. Our staff 18 actively investigating various proposed automotive emission

" ‘control programs to detexrmine those most appropriate for use in Oregom.

Exhibit C

_Both short te:w and long range traffic plannir,:

Currently the enforcement program in Cregon is simllar to that used in
California. A visusl inspection to determine i1f the pcllution control
devices are i“sua+led and properly operating is made by the Oregon State
Police as perxi < thelr roadside motor vehicle inspection program.

The Ilnspeci_o program proposed for New Jersey has *eceived natlonal
interest. Jurreatly an inspection machine hes beer. installed in one of
the 75 staie=owaed aotor vehicle inspection stations. Various vehicles
passing through this inspection gtation are teated for emission levels.
As yet, 1t is not clear when emission testing wil: become part of New
Jersey's vehicle inspection program, however our staff is closely
watcking the ievelopment of this program.

wtist be consldercd as

e means of reducing alr pollution. In adoptisg azblent alr carbon monoxid:
standards, the board 414 address itself to thie approacn. I should also
mention that the Envirommental Qualliy Commission and the Department have
gone cor rccord in support of the Trim=Metropolitan Transportation District
programs {or developlng & mass transportatlion network.

Again, thunk you very much for your interest and support in this area -
of ailr pollution control,

Very ¢

; ' : M H %M
: . Kbnn;Z;qzj’;pies, Director’

Dapathnnnt of Moyl oanmen kel Qual s fy

yours,



July 16, 1970

Mr; Barney MoPhillips, Chairman

. Environmental Quality Commission
U vit Pe 06 Box 571
" - MeMinnville, Oregon 97128

'RE: Automobile Emisaiona

"”“;fnear Mr. MoPhillipss

e The NWEDC Board of Directers mat on July 15,
‘1970, and considered the report of its Task Force on

.7 Automobile Eminsion. A8 & result, the Doard asked

S that I communicate to you its intention to seek

'1ffk5through oonsultation or litigation, if necessary, the
- - implenentation of feazdble regulstery techniques

deslgned to eliminate or curb the threat whioh auto-

73- mobile emission poses to the publio health as the

B primary air pollutanb in the state's metrbpolitan
areas,"

SR The Centar. an you may know, brings tegether
‘1awyers, sclentista, cducators, and other professionals
- whone purpose im the assertion of citizen rights to a
. healthy, safe, ecclogically balznced environment. In

;¥ﬁ75 this regard, the Center seeks to mohllize those with
. speoial expertise to seoure legielative reform, to

- embark upon or support litigation eimed at environe
- mental proteotion, to offer educational activities

7 and to assert the publie Interest in the envliron-

~ .. -'méent through coneiliation and consultation with

- povernmental agenclies. It 4a the intent of the .
. aenter membership to embark upon litigation in

" behalf of the general public in those 1nstances z 3
‘where statutory compliance on the one hand-or en- v~ .

 fi‘froroomant on the other are not r0rthcom1ns.

i Our more 1mmed1ate ‘attention has focugsaed on
automobtlo unission bceauso or what wo hav- lcarnod
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or the magnitudo of the threat posed by this pollutant to tho

7 publiec health.

_ In assessing this source of pollution we have become
aware of the inherent technological barriers t¢ its elimi-
nation. However, in the interest of diminishing its concen~

. .tration in our atmosphere, we are persuaded that the immediate
- implementation of the followlns steps 18 both feasible nnd
'j-auaentialx

1, Establish elfeetive testing procedures - the
present assessment program must be expanded to include

- measurement in various locations at street level during
- pesk traffic perlods, to includs measurement of concentra-
~ tions inaide automobiles traveling in the core area.

2, Implement visible emisnsion repulations « the

visible emlsaion standards should be applled to all vehicles
- operating on public roads by apprepriate state, county and

nunicipal law enforcement agencles; this shouid include the

- reguirement of fleet maintenance records and aasessment of
. such records, as well aa adoption of enforcement practices
* to be applied to automobile denlers.

3. ‘Inatitﬁte program of automobile inapeetion =~ thia

- program should be implemented either through capital expen-

diture or by contrasting with such agenoles or gorporations

equipped to perform this service; establlisnment of such a

prograem appears wall within the enviromnmental quality com-

“misdion's statutory authority; such & program has the poten-

tial to eliminate 20 to 30 percent ¢f noxious automobile

'_emission.

o4, Establish an aiy pollution warning system -
regardless of federal standards which may be estabilished in

"+ the future, the FEQC should establish forthwith a program .
- designed to alert the publie to weather conditions whiah
- prasult in extreme concentrations of automoblle emission in
"~ the atmosphere thereby causing an inordinant public health
hagard; such a system should include arrangements for

rerouting or excluding traffic from the core area.

: The Northwest Environmental Defense Center Board
of Directors atnnds_ready-to assist the Commission an@ its

N



Mr, MoPhillips =3~ 5 July 16, 1970

-~ department in attalning the aforementioned programs. That

government and private segtors might combline resources of
expertise and manpower in ¢omtiatting this pollutlion problem
~meems highly desirable to us and we hope you will see fit

O to utilizge the Center. -

B AE
L

| » Very'trulx yours,

. Bill L, Williamson
President ' =

" BLW/pn R .

'\ aq; Betty Merten

' Beth wieting - - .
- ¢ ¥Wm, Hutehdaon - .
' Drs Joe Rand - . .

e S TP L T T R P B P IR mata ! S t
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ENVIRONMENTAL QUALITY

.4 STATE OFFICE BUILDING © 1400 S.W. 5th AVENUE ¢ PORTLAND, OREGON ¢ 97201

TOM McCALL ‘ ; August 10, 1970
GOVERNOR -

KENMNETH H. SPIES
Director

ENVIRONMENTAL QUALITY
COMMISSION

B. A, McPHILLIPS _
Chairman, McMinnville My B111 L. Williamson, President
EDWARD C. HARMS, JR.  northwest Environmental Defense Center

Springfield
HERMAN P. MEIERIURGEN c/o Box 51, Northwestern School of Law

Nehalem Lewis and Clark College
STORRS §. WATERMAN 0615 Southwest Palatine Hill Road
Portland Portland, Oregon 97219

GEORGE A. McMATH

Portland . .
Pear Mr, Williamson:

Mr. McPhillips has referred to me your letter of July 23, 1970 and
the statement furnished by Dr. Joe H. Rand regarding the publlc
health hazard arising from urban air pollution.

The programs and activities of the state and regional air pollution
authorities in Oregon recognize and are based on the need to control
pollution in our major centers of population. Two examples are the
current smoke management programs associated with forest slash and
agricultural grass seed field burning.

Because agricultural operations are exempt from the provisions of the
state's general statutes pertaining to air quality control and the
open burning of fields can therefore not be completely banned, their
burning is being closely regulated under a special schedule adopted
by the Commission so as to keep the smoke away from the centers of
population as effectively as possible.

As the first step in attempting to reduce the pollution caused by
avtomobiles the Environmental Quality Commission in January of this
year adopted standards for controlling wvisible emissions from motor
vehicles. This particular problem is under constant surveillance
by our staff and thorough consideration is being given to the
adoption of whatever additional controls may be needed.

Sincerepty,

wgg:rdiwﬂquﬂvza&Jz:;_ -k} Cf ‘cﬁ?.

Kenneth H. Spies, Director
Department of Environmental

Quality

KHS:vt

DEG Masling Address: P.O. Box 231, Portland, Qregan 97297 - Telephone: (507) 224.21¢81

CaAET YT e s



| DEPARTMENT OF ENVIRONMENTAL QUALITY

CH, 340

Subdivision 4
Motor Vehicles

VISIBLE EMISSIONS

[ED, NOTE: Unless otherwise spem-
fied, sections 24-005 through 24-045 of
this chapter of the Oregon Administrative
Rules Compilation were adopted by The
Department of Environmental  Quality
March 31, 1970, and filed with the Secre-

tary of State April 7, 1970 as Adminis-

trative Order DEQ 8].

24-005 DEFINITIONS, As used in these
regulations unless otherwise required by
context:

(1) Dealer means any person who is
engaged wholly or in part in the business
of buying, selling, or exchanging, either
outright or on conditional sale, bailment
lease, chattel mortgage or otherwise,
motor vehicles.

(2) Department means Department of
Environmental Quality,

. {3) Motor Vehicle means any self-pro-

r--iled vehicle designed and used fortrans-
porting persons or property on a public
street or highway.

(4) Motor Vehicle Fleet Operation
means ownership, control, or management
or any combination thereof by any person
of 5 or more motor vehicles.,

(5) Opacity means the degree to which
transmitted light is obscured, expressed
in percent.

(6) Person means any individual, public
or private corporation, political subdivi-
sion, agency, board, departmentorbureau
of the state, munmicipality, partnership,
association, firm, trust, estate or any
other legal entity whatsoever which is
recognized by law as the BUbJeCt of rights
and duties,

(7) Regional Authority means a regional
air quality control authority established
under the provisions of ORS 449,760 to
449.840 and 449.850 to 449.920,

(8) Visible Emissions means those
gases or particulates, excluding uncom-=-
bi- ~d water, which separately or in com-
k. .tion are visible upon release to the
outdoor atmosphere,

9-15-70

24-010 VISIBLE EMISSIONS -« GENERAL
'REQUIREMENTS, EXCLUSIONS. (1) No
person shall operate, drive, or cause or
permit to be driven or operated any motor
vehicle upon a public street or highway
which emits into the atmosphere any vi-
sible emission.,

(2) Excluded from this sectionare those
motor vehicles:

(a) Powered by compression ignitionor
diesel cycle engines.

{(b) Excluded by written order of the
Department by ORS 449,810,

24 - 015 VISIBLE EMISSION - SPECIAL
REQUIREMENTS FOR EXCLUDED MO-
TOR VEHICLES. No person shall operate,

. drive, or cause or permit to be driven or

.operated upon a public street or highway,
any motor vehicle excluded from Section
24-010 which:

(1) When operated at an elevation of
3,000 feet or less, emits visible emissions
into the atmosphere;

(a) Of an opacity greater than 40%.

{b) Of an opacity of 10% or greater for
a period exceeding 7 consecutive seconds,

(2) When operated at an elevation of
over 3,000 feet, emits visible emissions
into the atmosphere;

(a) Of . an opacity greater than 60%.

(b} Of an opacity of 20% or greater for
a period exceeding 7 consecutive seconds,

24-020 UNCOMBINED WATER-WATER
VAPOR, Where the presence of uncom-
bined water is the only reason for failure
of an emission to meet the requirements
of Section 24-010 or 24-015, such sections
shall not apply. '

24-025 MOTOR VEHICLE FLEET OP-
ERATION. (1) The Department may, by
written notice, require any motor vehicle
fleet operation to certify annually that its
motor vehicles are maintained in good
working order, and if applicable, in ac-
cordance with the motor vehicle manufac-
turers’ specifications and maintenance
schedule as may or tend to affect visible
emissions, Records pertaining to obser-
vations, tests, maintenance and repairs
performed to control or reduce visible
emissions from individual motor vehicles
shall be available for review and inspec-

Exhibit F
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tion by the Department,

(2) The Department, by written notice,
may require any motor vehicle of amotor
ve =le fleet operation to be tested for
cowupliance withSections 24-010 and 24-~015
- of these regulations.

(3) A regional authority, within its ter~
ritory, may perform the functions of the
Department as set forth in Items 1 and 2,
upon written directive of the Department
permitting such action.

24-030 DEALER COMPLIANCE. No
dealer shall sell, exchange or lease or
offer for sale, exchange or lease, any
motor vehicle which operates in violation
of Sections 24~010 or 24-015of these regu-
lations, except as permitted by federal
regulations.

24-035 METHOD OF MEASUREMENT,

(1} The opacity observationfor purposes
-of these regulations shall be made by a
person trained as an observer; provided,
however, that

(2) The Opacity Chart, marked “Exhibit
A", with instructions for use, attached
hereto and by reference incorporated into
th- = regulations, may be used in mea-
sui.ng the opacity of emissions for pur-
poses of these regulations,

24-040 ADOPTION OF ALTERNATIVE
METHODS OF MEASURING VISIBLE
EMISSIONS, (1) The Department mayper-
it the use of alternative methods of
measurement to determine compliance
with the visible emissions standards in
Sections 24-010 and 24-015 of these regu-
lations, when such alternative methods
are demonstrated to be reproducible,
selective, sensitive, accurate and appl:.-
cable to a specific program.

(2) Any person desiring to utilize alter-
native methods of measurement shall sube
mit to the Department such specifications
and test data as the Department may re-
quire, together with a detailed specific
program for  utilizing the alternative
methods. The Department shall require |
demonstration of the effectiveness and
suitability of the program.

(3) No person shallundertake aprogram
using an alternative method of measure=-
ment without having obtained prior writ-
ten approval of the Department.

24-045 ENFORCEMENT, Any person
who drives, operates, or causes or per=-
mits to be driven or operated upon a pub-
lic street or highway a motor vehicle
which emits visible emissions into the
atmosphere in violation of Section 24-010
or 24-015 of these regulations, shall be
ordered to bring the vehicle into conform-
ity with these regulations and to present

“the vehicle to a police office within 15

16

days for inspection and verification that
the vehicle does conform to these regu-
lations, unless within.suchtime evidence is
presented that such vehicle will no longer
be operated on a public street or high-
way. Notice of nonconformity with these
regulations may be given on Oregon State
Police Form 53 (Inspection Check List),
a copy of which is attached hereto, marked
“Exhibit B”, and by this reference incor-
porated into these regulations. Any person
so ordered who wilfully fails to present
the designated vehicle, or evidence that
such vehicle shall no longer be operated
on a public street or highway, to a police
office within the time specified, shall be
punished as provided in ORS 449.990 for
violations of rules and regulations of the
Department.
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DEPARTMENT OF ENVIRONMENTAL QUALITY CH, 340
EXHIBIT A
INSTRUCTIONS

. The miniature opacity chart available from the Department of Environmental
Quality will enable the observer to conveniently grade the opacity of emissions
observed .

Opac1ty means the degree to which transrrutted light is obscured, expressed in

' percent. The opacity may be judged by the degree to which an observer s view is

obscured,

The observer's lihe_ of observation should be at right angles to the direction of
emission travel,

The reading should be made against the same type background for both the emis-
sion and the opacity chart.

Any sunlight should be directed from behind the observer. Care should be taken
to prevent interfering reflections on the chart.

The emission under observation is sighted through the chart center, and t-he
opacity is recorded using the film shades are standards of 10%, 20%, 40%, and 60%
0pac1ty.

Following is- a reproduction of the Opacity Chart, Exhibit “A”, As the opac1ty
shades of the chart cannot be properly shown on paper, this reproductlon is in-

- tended for informational purposes only., Due tothe cost of the chart, irs d1str1but10n

is restricted; however, a chart may be viewed at the Secretary of State's Office or
at the Department of Environmental Quality Offices. The staff of the Department of
Environmental Quality is available for explanation of the use of the chart.
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MOTOR VEHICLE
VISIBLE EMISSION REGULATIONS

{From adopted regulations pertaining to visible
emissions from motor vehicles) -

VISIBLE EMISSIONS, General Requirements,

.Exclusions:
- No person shall operate, drive, or cause or permit to

be driven or operated any motor vehicle upon a
public street or highway which emits into the at-
mosphere any visible emission.

Excluded from this section are those motor vehicles:
Powered by compression ignition or diese] cycle
engines, :

Excluded by written order of the Department
by ORS 449.810.

VISIBLE EMISSIONS—Special Requirements for
Excluded Mctor Vehicles:

No person shall operate, drive, or cause or permit to
be driven or operated upon a public street or high-
way, any motor vehicle excluded from Section II,
which:

When operated at an elevation of 3,000 feet or less,

- emits visible emissions into the atmosphere:

Of an opacity greater than 40%,
Of an opacity of 10% or greater for a period ex-
ceeding T consecutive seconds.
When operated at an elevation of over 3,000 feet,
emits visible emissions into the atmosphere:
Of an opacity greater than 609,
Of an opacity of 20% or greater for a period
exceeding 7 consecutive seconds.

. UNCOMBINED WATER—WATER VAPOR:

Where the presence of uncombined water is the
only reason- [or failure of an emission to meet the
above reguirements, such sections shall not apply.

DEALER COMPLIANCE:

No dealer shall sell, exchange or lease or offer for
sale, exchange or lease, any motor vehicle which
operates in violation of the above requirements of
hese regulations, except as permitted by Federal
fegulations.

EXHIBIT “A"
OPACITY CHART

- 10% OPACITY

BT T T,

. ALIDYdO %09
AMIDYIO hOT

40%. OPACITY

INSTRUCTIONS

This miniature opacity chart will enable the ob-
server to conveniently grade the opacity of emis-
sions observed.

Opacity means the degree to which transmitted light
is obscured, expressed in percent. The opacity may
be judged by the degree to which an observer's view
is obscured.

The observer’s line of observation should be at right
angles to the direction of emission travel.

The reading should be made against the same type
background for both the emission and the opacity
chart.

Any sunlight should be directed from behind the
observer. Care should be taken to prevent interfer-
ing reflections on the chart.

The emission under observation is sighted through

the chart center, and the opacity is recorded using
the film shades as standards of 10%, 20%, 40%,
and 60% opacity.

DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY CONTROL DIVISION

1400 S. W. 5th Ave,
. Po_r,tlpnd.' Oregon 97201

{Over)

A 9-15-70
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DEPARTMENT OF ENVIRONMENTAL QUALITY CH. 340
EXIIBIT B
S “TJ?PTECTION LGCATION DAt . 1
Cick LSt : _ OREGON STATE POLICE
yrap moptl 0 T make VLA TYPE T oRIVER'S LIEEAST MO.™ - l-‘a‘;l
. I ) C") oQ
VIHICLE LICENSE NO STATE MILEAGE STATE DATE OF BIRTH )
REGISTLRLD OWHNER o ADDR(SS - '_<
b L Do
T , . DRIVER'S SIGHNATURE
NOTICE: Correct any viclation checked immedialely. X g
froofl of compliance musk be submiited to a Slate
Police office within 15 days. | UNDLRSTAND THAT{
FTAILURE TO COMPLY MAY RESULT IN COURT|
ACTION. { X
ZULL55: LAST, TIRST, JAUDDIE; O, SIRLEL, CINY, STATE, ZIP COUE
Name
Res, Address
City _. —Sate _________ Zip Code e — |
Officer .__ _ - . No. : Date Viclation Correcicd
. ' CHICK LIST (A check below indicales a defect or violation)
A, DRIVER'S LICENSE B. _ REGISTRATION - 1 €. HORN
~ 1__NCI N FOSSESSION _ 11 NOT InPOSSESSION & DISPLAY PLATE )| DEFECTIVE
]2 exmp ‘ 2__TAB NOI ATTACHED 7_PLATE COVERTD 2 INAUDISLE
- |3 CHANGE OF ADDRESS 3 _PLAIE NOT SECURID 8_ PLATE ILLEGIDLE 3 NONE 3
4_KFSIRICTIONS 4 CHANGE OF ADDRISS 9 EXPIKED
5 _OTHLE 5 PLATE ON V/AONG VEHICLE 10 ¥PANSEER DUE
D. - WIPERS E. MIRRORS . * GLASS G. EXHAUST
A NOPERADVE 1 |.b NONE - 1_DELFCCTIVE | EXCESS NOWEZ
2 DEFECTIVE BLEDES _] 2 1uipECUATE : 2__VISION CISCURLD 2 MODIFIED
1__UNAPPROVED 3 _EXCESS 5944
> 4 LEAKY
_H. ____lGHTS i TIRES/VW/HIRELS
vmene |1 _HEAD LAMP DEFLCTIVE S_pEAm-ouT | |10 REFLECTORS ! DEFECTINETIZE ...
1 LOOSE/IMFROPIRLY . | 1)_STOPLIGHT DEFCCTIVE_ ‘2 DEFECTIVE V.riSEL )
| ___mountiD 7 SIGNALS RTOUINED 12 STOPLIGHTS .
| 3_MEADBLAMP ADJUST. 8 SIGNALS DLFECTIVE 13 LICENSE LIGHT DEFECTIVE
e ) 4 sEAM INDICATOR - | = tanucHt vreective I4 LICENSE LIGHT REQ, |
— ) - 2 . 115 CLEARANCE LIGHTS ~ _
14_URAPIROVED LIgtils
A  POLLUTION. DMICES ] K. - BRAKES L. OTHER
TYPE (CHK. £S AFPROP.) | v SERVICE BRAKE DEFCCUIVE | 11 DEFECTIVE §TILUNG_
|7 eiGuwio_ [0 CRANKCAS:Z , e 2 PARKING SAKE REQL . Y TNNE L
|3 pseontitenp [ EXHAUST .3 PERKMIG FRAKF DLFLCTWVE - I
- . T
-i YOUI'IV‘.'."‘IF\"-L' has been intoected and no defects found. This check list moy be used as a guide to assla! you in |
keeping your vehicle and its equipment in leqai cendition and proper repair. Should you encounter anciher
inspedtion lane, this form may be shdwn 1o the cificer; however, you must bear in mind that a daiest moy | —y
occur af any time, ' : . 4
LY &
’ . .. I3 WARNING
O CITATION no
oo
DEFECT CORRECTED DATE OFFICER ]
9-15-70 , ' léc Coe e
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CJuly 23, 1570

; Statemant of PubTic HeaTth Ha ard AriSLng_Frcm UrSan Alr Pollv?ion

: Full scale examination of the health hazard resulting from
-air pollutants is a relatlvely new field and years will pass be fore
we know the full extent of the danger. However, cvidence is already
overwnelming that prasent levels of pollutants are detrimental to :
health, Major disasters attributed to air pollution occuring in
Belglum, Pemnsylveania, London and New Ya:k are gbnerally well known
and are only mentlonad here.

: Epldemlﬂl@°lcd1 surveys hdve shown a 17«fold increaue in
emphysema from 1950 to 1966, This diseass which is a major cause of
morbidity and mortality in this country, is twice as cormon in urban
and heavily poliuted areas as in rural areas. Other najor diseases
which are experimentally linked to ailr pollution aad which are
siﬂnxflcantly pore frequsnt in areas of heavy air pollution include

agtiima and asthma-=lilke illnesses, chreonic b*oncﬁltla, lung cancer,
and coronary artery disease, Mortality rates from myocar -dial
infairct ion have bzen shown to be increased in areas of heavy air
poliutlon. Pulmonary function of children living in heavy pollution
areas have been shown to be significently impaircd

PHy3191o°ic studles involving heaTth; humen volunteers have
dempngtrated visual and other sensory discrimination impairment with
carbon monoxide (CO) exposure as low as 50 parts pev million (PPH)
for one hour, Exposure of nonsmokers to peak traffic in Dayten,
Chio, for onz and one<half hours resulted in decreased blood oxygen
and gignificantly shortened visual-motor reaction tinme., Dogs ExpﬁbEd
to CO of 50 PPM six hours a day, five days a week, for six weeks had
abnornal electrocardzo zrems and msrphologic haart abnormalities at
autopsy. . o -

Hydrocarbons emitted in'large ampunts from sutomobliles contaln
known carcinogenic ccmpounds such as benzpyreas. Nitrozen dioxide 1s
an irritatbnn and poteﬂtlally danﬂerouu gaseoaa emission from autoe
mobiles, ,

This summary only touches on a few highlights of h=alth
hazards from air pollution. They are documented and expanded in
the dpcuments listed in the attached bibliography. I think it is
cbvicus from the zbove that we have a problem of major nmagnitude,
Evary effort should be made to fully define our local nroulun and
take nocagsary steps to protect the health of the puonle of Portland
and Oregon. The autemobile contributes 607 to 857 of air pollution
in ucban areas and, therefore, seens the obvious place to start,

LY

Tehihdt 1 Joe H. Pend. M. Do
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ginss botlles, to mnke fertilizer from garbnge
and trash.

The Nixon Administration 18 committed
to provide lendershlp and “sced monoy” 1o
help cope with the environmental crisls. One
officinl notes, however, that the Government
18 1tmited In how far it can go. Says thils
authorlty:.

“Industrles that are releasing waste prod-

ucts Into the sir or water cannot escape the.

responslbility Ior clenning up their own pol-
lutants, State and lecal governments, too,
must do their share, beciuse most programas
for curbing pollution are outslde'the Juria-
dictiton of federal ngencies.™

All in all, the effort to provide a betler en-
vironment 15 shaping up as a job of mam-
moth proportions. Latest-developmenta point
. to costly programs involving individuals,
" business and Government allke.

-|From Sclence magazine, Aug. 21, 1870]
Am PoLLUTION AND HUMAN HEALTH
{Lester B. Lave and Eugene P, Beskin)

{(NoTE.—The gquantitative effect, with en’

estimate of the dollar beneflt of pollution
abatement, Is consldered.)

Air pollution 1s A problem of growing im-

- portance; public Interest seems to have risen
- faster than the level of pollution in recent
" years. Presidential messages and News stor-
fes have reflected the opinlon of sclentists

and civie leaderas that pollutlon must be

abated. This concern has manifested itself

" in tightened local ordinances (and, more
importantly, In increased enforcement of

oxlsting ordinances}, in federnl legislation,

and In extensive xesearch to find ways of

controlling the emission of pollutants from

-automobliles and smokestacks. Pollutants are
natural constltuents of the air, Even  with-

out man and his technology, plants, animals, -
wd natural activity would cause some pollu--

.on, For example, animals vent carbon dl-
oxide, voleanle actlon produces sulfur oxides,
and wind movement Insures that there- will
be suspended partlculates; therg is.no pos-

sibllity of removing all pollutlon from the

air. Instead, the problem is one of balancing
the need of polluters to vent reslduals agalnst
the damage suflered by soclety as a result
- of the Increased pollution.! To find an opti-
mum level, we must know the marginal costa
and marginal benefits assoclated with abate-
ment, This article |5 focused on measuring
one aspect of the benefit of pollution abate-
ment,
Polluted air affects the health of human
_belngs and of all animals and plants? It
polls and deteriorates property, Impnirs yar-
ious production processes (for example, the
- wldespread use of ‘clean rooms"” ls an at-
- tempt to reduce. contamination from the
alr), ralses the rate of automobil® and alr-
line accldents® and generally makes living
things less comfortable and less happy. Some
of these effects are quite definite and meas-
- urable, but most are il-defined and diffi-
cult to measure, even conceptuaily. Thus, scl-
. entlsts still disagree on the quantitative ef-
- fect of pollution on animals, plants, and ma-
terials, Some estimates of the cost of the
 solling and deterloration of property have

been made, but the estimales ore only a
- step beyond guessest We conjecture that

" the major benefit of pollutlon abatement
will be found in & genernl Increase In human
happiness or improvement ln the “quality
of life,” rather than Jn one of the specific,
more easily mensurable categorles. Nonethe-
jess, the “hard” costs are real and at least
theorellcally measurable,

_ In this article we report an Investigntion
+—the effect of alr poliution on human
“——ilth; we characterize the problem of 150~

lating heslth effects; we derive quantitative

estimates of the effect of alr pollution on

Footnoles at end of article.

varlous dlseases and point out rensons for

viewing some enrlier estimales with cau-

tion; we discuss the economio costs of 1l

health; and we estimate the costs of effecta

attributed o air pollutlon.

THE EFFECT OF AIR POLLUTION ON
HEALTH

In no area of the world Js the mean annual
level of slr pollution high enough’ to cause
continuous ncubte health probiems. Emitted
pollutants are diluted In the nimosphere and
swept away by winds, except durlng an in-
verslon; “then, for & perlod that varies from
& few hours t© a week or more, pollutants
are trapped and the dilution process is Im-
peded. When an inverslon perslsts for a
week or more, pollution jncreases substan-
tinlly, and t.here iz an accompanying in-
crease In the death rate.

Much time has been spent in lnvest.lgnt.lng
short-term eplsodes of air pollution! We
are more concerned with the long-term ef-

fects of growing up In, snd living In, a pol--

luted atmosphere. Few Esclentists would he
surprised to find that alr pollution Is asso-
cinted with respiratory diseases of many
sorts, Including lung cancer and emphysema,
A numbper of studies have established a qual-

itative link between air pollution and I

health.

A qualltative 1ink, however, 1e of 1ittle use.
To estimate the benefit of pollutlon abate-
ment, we must know how the Incidence of
& disense varies with the level of pollution.
The number of studles thnt a]low one to

HUMAN

CONGRESSIONAL RECORD — SENATE

’

infer & quantltative association -18 much

smaller,

Quantifying the relation. Our objective is
to determlne the wmount of morbidlty and
mortallty for speclfic diseases that can be
ascribed to alr pollution. The state of one's

health depends on factors {both present and
post) such as inherited characteristics (that
cause a predisposltlon to certaln diseases),
personal hablts such as smoking and exer-
. clse, general physlcal conditlon, dlet {inglud-~
ing the amount of pollutants Ingested with
food), ilving condltlons, urban and occupa-
tlonal air pollution, and water pollutionsy
Henlth 15 & complex matter, and it Is exceed-
‘Ingly difficult to sort out the contributions

‘of the various factors. In trying to deter-*

mine the contributlon of any single factor
one must be careful nelther to Include spu-
rlous effects nor to cohclude on the basis
of a single inslgnificant correlatlon that
there is no association. Laboratory experi-
mentation is of little help in the sorting
process.® .

‘The model impliclt Iin the studles we have
examlned is a slmple linear equation whereln
the mortality or morbidity rate is a linear
function of the measured level of pollution
and, possibly, of an additlonal socloeconomlic
variable, In only a few cases do the Investi-
gators go beyond calculating a slmple or
partlal correlation.

A number of criticlsms can be leveled at
thls slmple model. No account Is' taken of
posslbly Important factors such as occupa-
tional exposure to milr pollution and per-
sonal habits, These and other factors in-
fluencing health must be uncorrelated with
the level of poilution, if the estimated effect
of pollutlon is to be an unblased estimate.
In addition, the linear form of the functlon
is not very plauslble, ¢xcept Insofar as one
conslders it a linear approximation over a
small ranpge, .

Both because of the rather crude nnture
of the studles and because of the statlstlcal
estlinatlon, there 18 a range of uncertalnty
concerning the quantitative efect of pollu-
tion on human health. This range Is refected
ln the estimnate of the benefit of pollution
abatement, discussed below.

Epidemiological wsiudles,
data are the kind of henlth data best adapted

. to the estimation of alr pollution eflects,

These data ere In the form of mortality {or
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morbldity) rates for a partlcular group, gen-
erally defined geographically® For example,
an analyst may try to account for varlations
in the mortallty rate among the vorlous cen-
sus tracts In a clty. While these vital sta-
tisties are tabulated by the government and
so are enslly available, there are problema
with the rccuracy of the classification of the
cause of death (slnce few diagnoses nre veri-
fied by autopsy and not sll physlclans take
equal care in finding the cause of death).
Other problems stem from unmeasured var-
jables such as smoking hablts, occupatlons,
occupibtlonal eXposure to atr pollution, and
genetic henlth factors. Whenever a varlable
Js unmeasured, the analyst Is implicltly as-
sumlng elther that 1t 13 constant across
groups or else that it varles randomly with
respect to the level of alr pollutlion. Since
there are mnny unmeasured varinbles, onpe
should not be surprlsed to discover that some
studies fall to find a significant relationship -
or that others find a spurlous one. For the
same reasch, one should not expect the quan-
titative effect to be ldentical across varlous
groups, even when the relationship in each
group is statistically algnificant,

Sample surveys are s means of gathering a
more complete set of data, For €xampie, & .
retrospectivo analysts might begin with o
sample of people who dled from a particular
disease, Through questionnalres and inter-
views, the smoking habits and resldence
patterns of the deceased can be established.
The analysis would then conslst of an at-
tempt to And the factors implicated In the
death of these Individuals., Two types of
problems arising from such & study are the
proper measurement of varlnbles such a8
exposure to mir pollution (there are many
pollutants and many patterns of lifetime ex-
posure) and the possible contrlbutions of
varlables which still are unobserved, such a3
occupational hazards, sociceconomie char-
acterlstics, and personal hablts.

‘Whatever the source of data, the lnvestl-
gators must rest thelr cases by concluding
that the assoclatlons which they find are o
strong that it i3 extremely unlikely that
omlitted varlables eould have glven rise to
the observed correlations; they cannot ac-
count for-all possible varlables.

Episodic relationships. Another method of
investigating the efMects of pollution involves

. an attempt to relate daily or weekly mortality

Epldemiclogical *

{or morbidity) rates to indices of air pollu-
tion during the interval in question.' The '
concluslons of these studies are of limited
interest, for two reasons. Flrst, someone who
is kllled by an Increase In alr pollution 1s
lkey to be gravely ill. Alr pollution i a
rather subtle irrltant, and 1t 1s unillkely that
a healthy 25-year-old@ will succumb to a rise
in pollution leveis. Our interest should be
focused on the initial cause of lllness rather
than on the factor thaot is the Immedinte
determinant of death. Thus, morbidity data
are more useful than mortallty data. Second
{and more Important for the morbidity
studles), there are many factors that aflect
the daily morbidity rate or dally rate of em-
ployee absences. Absence rates tend to he
high on Mondays and Frideys for reasons
that have nothing to do with air pollution
or {llness. One would expect little change In
these nbsence rates If alr pollution were re-
duced, Other factors, such as absence around
holidoys, give rise to suprlous varlations; thls
can bé handled by lgnoring the perlods In
gquestlon or by gathering enough doata 50 Lhab
this spurious variption s averaged away,
Some of these factora (such as high absence
rates on Fridnya and seasonal abscrice tates)
may be correlated with variatlons in alr pol-
lution and no amount of data or of averaging
will separate the effects. We have chosen lo
disregard the results of these eplsodic studies,
with a few exceptions, clted below.

It Is difficult to isolate the pollutants that
have the moat important effects on health
on the basls of the studies we survey here,

Exhibit H"
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Measurement technigues have been crude,
and there hns beon a lendency to base con-
centration figures on a single measurement

. Tor a large aren. A more important problem

13 the fnct that in Inost of these studles only

. & Eingle pollutant wnas reported, Discovering

which pollutants are most harmful is an Im-
portant aren, where further exploration is
necessary. We have tried, nevertheless, to dif-
ferentinte- among pollutants In the survey
that followa* The problem Is complicated,

- Slnece pollutlion has Incrensed over time, and

since lfctime exposure might bear llttle rela-

-tlon to currently measured levels, Thesa
problems pre discussed elsewhere

A REVIEW OF THE LITERATURE

We wlll proceed with o detolled review of
studles made in an ottempt to Ond an as-

. &oclatlon between mortality or morldlty and

alr poltution indices..

. Air pollution and bronchitis. Studles link -

-morbidity and mortality from bronchitis to
alr poliution in England®, the Unlted
States 4, ¥, Japan ', and other countries??
Mortality rates by country boroughs in Eng-
Jand and Wales have been correlated with
pollution (as mensured by the sulfatlon rate,
total concentration of sollds In the alr, a
deposlt Index, and the density of suspended
partioulates) and with socloeconomie vari-

- CONGRESSIONAL RECORD — SENATE .

sblea (such ns populntion density and social
¢insg). The smoking hablts of the individunla
studied hnave nlso been Investigated. The
concluslon of these studies 18 that alr pol-
lutlion nccounts for a doubling of the bron-
chltis mortelity rate for urban, as compared
to rural, arcas,

We tbok data reported by Stocks '8, 2%, and
by Ashley ® and performed a multiple regres-
slon annlysis, as shown in Table 1. We fit
the following equation to the datn
- MRi=+aPi+a:Si+e (1)
where MR, 1s the mortality rate for a pnr-’
tleulnr disease in country borough 1, P, 13 a
measure of nlr pollution in that borough 8,
is a measure of sociceconomlc status In bor-
ough 1, nnd e, 13 an error term with a mean
of zerv. (We also fit other functional forms,
as discussed below.} Under general assump-
tions, the estlmated coefliclents {(¢o. a1, )
will be best lincar, unblased estlmates,=,
Only if we want to perform algnificance testa
must we make nn assumption about the dis-
tribution of the error term (for example, the
assumption thet 1t ia distributed normally}..

The first regression in Table 1 relates the
bronchltls mortality rate for men to a de-
poslt index (see Table 1, footnote {), and the
populatlon density In each of 53 counfry
boroughs, Thirty-nine percent of the varia-
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tlon in the mortality rate (ncross boroughs)
13 “explalned™ by the regression. It Is esti-
mited that n unlt Iherense in Lhe deposit 1h-
dex (1 grain per 100 squire metera per month)
leads to an Increase of 0.18 percent in the
bronchltls mortallty rate (wlth populatlon
per- acre held constont). An Increase of 0.1
pcraoh per acre In the population density 1s
estimated to lend to an Increase of 0.02 per-
son per nere in the population denstty Is es-
timated to lead to an lncreased of 0.02 per-
cent in the mortality rate {with alr pollg-
tion held constant). As Indleated in Table 1
by the t statistics (the values In parentheses
below the estimated coeflicients), the alr pol-
lutton  varinblo 1s  extremely I{mportant,
whereas the socloeconomlic varlable contrl-
butes nothing to the explanatory power of

,t.he' regresslon.

The fArst ten regressions in Table 1 are an
atitempt to explaln the bronchltls death rate.
Four different data sets are used, along with
three mersures of pollution and two soclo=
econiomlc varlables. *The cocflclent of deter-
mination, R* (the proportion of the varia-
tlon In the mortallty rate explalned by the
regresslon), ranges {rom 3 to .8. Alr pollu-
tion s a signlficant explanatory variable In
all cases. In only three cases la the socio-
economle variable slgmlficant.

TABLE L.—MULTIPLE REGRESSIONS BASED ON DATA FROM ENGLAND ’

*The coefficient of delerminalion: a valus of 0.386 Indicates # mullipls correlation cueﬁ'clenl

the range is 83 to 342,

i3 6 to 49. Again, the socfoeconomic index is expressed in numbers of persons per acre {(X10};

010,62, and indicales thal 39 percent of the varialion in the dealh rala ja "explained’ by lhe
regression.
§The t satistic: for a 1-tailad t-test with 23 degrees of freedom, a value of 1.71 md|cates signifi-
-cance al the 0,05 level; lor 25 or 50 degrees ol freedom, the critical values are 5.71 and
. 1Data for 53 county bomughs in England and Wales as reporled by Slocks (1B). Air pollullun i1
measured by a deposit index {in grams pcr 100 square melers per month) wiiose observed range
13 95 10 731, with a mean of 375. The socioeconomic inder is expressed in number of persons per
acre (multnplwd by 10); the range is 69 lo 354, and (he mean is 163. Death ysales aro measured as
index numbers, with the mean ior all baroughs in England and Wales eqnal lo L00. Rapgns within
this sashpla are as lollows: brenchilis (males), 73 lo 25%; bronehitis (I'cmalns) 72 10 258 lunq
cancer, 70 to 153; stomach cancar (males), 67 lo 168; stgma "cancer( les), 84 1;
cancer, 87 to 124,

[Data for 26 areas ‘in northern England and Wales as reparled in Stecks (19). Air pollulion It
measurod by a smoke index, as for calegory 3; the ranga is 15 to 562 mg, 1000'm? and the mean
i3 260. 1 socioeconomic variable iy tha namber of persons per acre (X10); the tange is | lo 342
and the mean is 102. The other socioeconomic variable is social class; Iha ranga is 61 lo 295. Death
rales afe mezsured as lor calegory 1; within this sampla, lhe range tot lung cancer is 23 lo 165;
for other cancer, b to 122 (males) and &3 1o 154 (lemalos) tor bronchitis, §8 lo 259 (males) and
12 1o 240 (lemales); for pneumonia, 61 1o 227 {males) and 4010 245 (I'nmales)

{Data for 53 areas as reported by Ashley (20). Air pollution is measuved (i) by a smoke index
sa: for calegory 3), with a range of 23 to 261 ug/m? and 3 moan of 124, or (ii) by an 50z indes

apparenlly in tha same unils), wilh 2 range ol ju 310 277 and a mean of 124, Death rales are meas-

§Data for 28 county boroughs In England and Wales as reported h{ Slacks {1B). Air poiluhon i
measufed by a smoke index {susponded maller, in milligrams per

The Implication of the fArat regression is
that 8 10 percent decreasa in  the deposit
rate (38 g 100 m-* month-') would lcad to o
7 percent qecreass in the bronchitls death
rate. Another way of lllustrating the efTect
of alr poliution on health la to note that,
i all the boroughs were to Improve the qual-
ity of thelr air to that enjoyed by the bor-
ough having the best alr of all those In

Yootnotes at end of article.

00 cubic molers); the range

snmple™ (n standard deposlt rate for
all boroughs of 08 g 100 m~ month-}, the
nverage mortality rate (for this sample)
.would fall from 120 to 77. Thus, cleaning
the oir to the level of cleanllness enjoyed
by tho area with the best alr would mean a
40 perocnt drop In the bronchitia death rate
among males In the ifth regression the pol-
lution index s & smokes lodex (Table 1,

. g:od nls :it:! category I; within thia sample, the range for lung cancer is 70 Lo 146, and for brunchms,
lo

. -

footnote %), and a different set of arcns is
gconsidered. This 18 B more successful regres-
sloh in terms of the percentoge of variatlon
oxplalned. As before, the alr pollutlon co-
efliclent 18 extremely slgnificont, and the

- implication is that cleaning the alr to the

lovel of cleanliness currently enjoyed by the
area with the best alr (16 mg/100 m*) would
lower the avorage bronchitls mortality rate
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from 108 to 30, a drop of 70 percent. Results
of o othier regression analyses bascd on
b iltls mortality date hoave similar im-
pllvaulons, Nots that the effect is almost the
same for mnles and females. This indlcates
relinbllity and suggesta that tho effect 18
independent of occupntionnl exposure,

Winkelsteln ef alM collected dain on 21
areas in and around Buflpnlo, New York, A

tabulntlon of census tracts by Incomo
level and pollutlom level shows that
the mortplity rnte for asthma. bronchitls,
and emphysemn (In white males 50 to 69
years old) incrensed by more than 100 per-
cent ng pollutlon rlses from level 1 to level
4 (cee ).

Theso studies indl:nte - atrong relation=-
ship between bronchitls mortality and o
number of indlces of alr pollution, We con-
clude that bronchttia mortality could be re-
duced by from 25 to 60 percent depending
on the particular location and deposit index,
by reduclng pollution to the lowest level
currenfly prevalllng ln these reglons. ‘For
example, If the olr In all of Buffalo were

.mada 83 clean a5 the air in those parts of

the area that have the best air. & reduction
of spproxlmately 50 percent in bronchitis
mortallty would probably result. -

Air pollution end lung cancer. The rnte
of death from lung cancer has been correlated
‘with several indlces of pollution abd soclo-
economic variables In studies that provided
controls for amoking hoablits and other fac-
tors. or English nonsmokers, Stocks and

Campbell ¥ found & tenfold difference be- -

tween, the death ratea for rural and urban
areas. Doly ®, In compnring death ratea In
urban and rural arens of England and Wales,
found the urban rate twice as high, Evidence
for other parts of Europe also shows an asso-
clotlon between lung cancer and alr pollu-

© e

i esslons 11 through 16 (Table 1) show
our reworking of the data for lung cancer
mortality for England and Wales (there 1a
no control for smoking). Regressions 11
through 14 imply that, if the quality of mir
of all boroughs were Improved to that of the
borough with the best alr, the rate of death
from lung eancer would fall by between 11
and 44 percent. Represslons 156 and 16 show
8 relationship between air pollutlon and
lunp cancer which la either Insignlficant or
inverse, The only contrary results come from

"Ashlcy’s data. In the absence of more coms-

plete evidence, we must remaln curlous about
these results. Use of such small samples and
inadequate controls is certaln to lead to
BOomie conirary resulls, but they are discon-
corting when they appear.

In p atitdy of 187.783 white American malea
(50 to 69 yeara old), Hanmond and Horn *
reported that the age-standardlzed rate of
death due to lung cancer was 34 (per 100.000)

- 1n rural ar¢ns as compared to 56 In clties of
population over 50,000, Wheh standardized -

with respect both to smoking hablts to age,
the rate waa 39 1n rural areas and 52 in citles
of over 50,000,

Haenszel et gl.» analyzed 2191 lung cancer
deaths amonpg white American males, that
had occurred in 48 states, and dota for o

gontrol group consisting of males who died -

from other causes, They found the crude

' rate of death from lung cancer to hove been

1.56 tlmea os high tn the urban areas of their
study ns In the rurnal arens fn 1958 and 1,832
times a8 high In the period 194849 {in
subjeéts 35 years and older, with adjust-
ments made for age). When adjustments are
made fot both apge and smoking history, the
ratio 1s 1.43, Also the ratlo lncrensed with
durs 2 of resldence in the urban or rural
are___om .1.08 for residence of less than
1 yeir to 2.00 for lifetime residence. Haenszel

.and Tpeuber® report simllar resuita for

white Amerjcan females, In a number of
additlonal studies the associatlomr between

Footnotea at end of article,
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alr pollution and lung cancer ls exnmined.»

Buell and Dunn# review the evidence on
lung cancer and air pollution; & summary
of thelr findings Is glven In Table 2. For
smokers, denth rates (adjusted for age and
smoking) ranged from 25 to 123 pereent
higher In urban nreas:than in rural areas.
tfor nonsmokers, nl] dlifecrences excecded 120
percent. “The ctlological roles for lung can-

.eer of wban living and clgaretto smoking

scem each to be complete,” they say, “in
that the urban factor ls evident when view-
ing nonsmokers excluslvely, and the smoking
foctor 1s eyident when viewing rural dwellers
exclusively.” They argue that differences in
the quality of dlagnosis could not accounft
for the observed chf[erences for urban and
rural areas.

Nonrespiratory-tract cancers and alr pol-
lution. Our reworking of data from England
on rates of death from nonresplratory-tract

cancer ls presented in Table 1 (regressions.

17 through 26). In the regresslons, stomach
cancer is signlficantly related to & deposlt
index snd a smoke index. The elfects are
nearly identical for males and females. In-
testlnal cancer appears to be only moarginally
retnted to indlces of elther deposit or smoke.
For 26 arens in northern England and Wales,
there appears to be little relationship be-
tween nonresplratory-tract cancers and a
smoke index. The single exception in the
four regressions occurs for males when
the eocloeconomlic wariable is soclal clogs;
here the smoke*lndex explalns a significant
amount of the varlation In the cancer mor-
tality rate. (Apparently population denslty
and smoke Index are so highly reloted In

these 26 areas that nelther has significant.

power to explain such variation.)

Winkelsteln and Xantor® Investigated
rates of mortality from stoinach cancer in
Buffalo, New York, and the immediate en-
virons, Thelr measure of pollution 1s an Index
of suspended particulates nveraged over a
2-year period. They found the rate of mor-
tality due to stomach cancer to be mora
than twice as great in arens of high po]lutlon
as in areas of low pollution ®

Hagstrom et al* tabulated rntes of death
from cancer among middle class residents of
Nashville, Teonesses, between 1949 and 1060,

- using four measures Of alr pollutlon, They

found the cancer mortallty rate.to be 25 per-
cent higher In polluted areas than In areas of
relatively clear air.® They nlso found slgnifi-
cant mortallty-rate increases assoclated with
individual categories of cancer,
stomach cancer, cancer of the esophagus, and
cancer of.the blndder. The Individual mor-
tality rates are moro closely related to alr

such as’
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pollution after the data nre brolcen down by
sex and race,

Levin ¢t al™ report, for nll types of cancer,
these relatlonships: The nge-ndjusted can-
cer-incidence rates for urban males was 24
percent higher than that for rural males In
New York State (cxelusive of New York
Clty) (1948-61), 88 percent higher in Con-
necticut (1047-51), nnd 40 percent higher In
Towa (1050); the Incidénce rate for urban
females was 14 percent higher than that for
rural females In New York State, 28 percent
higher in Connectlcut, and 34 percent higher
in Iown., For both males and femnles, the
incldence rate for ench of 14 ¢ategories of
cancer was higher in urban that In rura]
areas,

Cardiovesculer disease and air polluﬁon.
Enterline et agl. ¥ found that mortallty from
heart (iseass 15 higher in central-city coun-
tles than in suburban counties, nnd, !n turn,
higher In suburban counties than nonmetro-
polltan countles, Zeldberg et al.® found that'
both morbidity and mortalliy rotes for heart
disease are essoclated with alr . pollution
levels in WNashville, The morbidity rate was
about twlece a3 high {n ereas of polluted alr
a9 In arcas of clean aolr. The mortality rate
was less closely assoclated; 1t was 10 to 20
percent higher In areas of polluted adr than
in areas of clean alr, »

Friedmon ® correlated the rate o! mor=-
tallty from coronary heart dlscase In whilte
mnales aged 45 to 64 with the proportion of
this group living in urban areas. The slmple
correlation for 33 states 13 70, When clgar-
ette consumpticn 13 held constant, the
partial correlation 18 .67.

On the basis of these studies we conclude
that a substantial abaiement of alr pollu-
tion would lead to 10 to 156 percent reduction
in the mortality and morbidlity rates for
heart disease. We caution the reader that

' the evidence relating cardlovascular cdlsease

to alr pollution 13 lesa comprehensive than
that Unking bronchitis and lung cancer to
alr pollution,

Total respiraiory diseases Daly ™ found
slgnlficant correlations between alr polution
and death rates for sll resplratory dieases
{and for nonrespiratory dlsenses as well} in
England. Douglas and Waller & found sig-
nificant relatlonshipa between alr pollution
and respiratory dlscase In 3868 British school
children. Falrbairn and Réld #® found slg-
nificant correlations between alr pollution
and morbldlty rates (for bronchitls, pneu-
monla, pulmonary tuberculosis, and lung
cancer) In England. Regressions 27 through
30 in Table 1 shown pneumcenias mortallty to
bea related only marginally to a smoke lndex.

TABLE 2.—A—SUMMARY OF LUNG CANCER MORTALITY STUDIES, NUMBER OF DEATHS FROM [LUNG CANCER
PER 100,000 POPULATION {FROM BUELL AND DUNN (31)]

Standardized for age and smoking Nonsmokers .

Study Utban Runal Urbanfrural Urban Rural  Urbanfrural
Buelf, Dunn, and Bresbow (61 o .. ._______ 101 80 1,26 a6 11 wn
Hammond and Homn (68p. ... . . 52 39 131 15 []
Slocks (69N _caaeenen 189 [ 23 N 22 227
Dean(F0W_ . __________ hdmmevesamEeEmELmsEsNTeaA-1saeEsssmmsesss | - 10 3.80
Golledge and Wicken (7AW ool 149 . 68 2,15 23 29 .7
Haenszel et al (7P .o cacanan 100 50 2.00 15 5 L2

ICalifornla men; death rates by counlles.
* YAmerican men, -
1 England and Wales.
¢ Narthern Ireland, ’
1 England; no adjusiment for smoking.
% American men.

.

Zeldberg et al® questioned 9313 Nashvllle
resldents about recent Illnesses. Among
males aged 56 and older from white middle-
class famllles, the numbers of illnesses per
respondent during the past year were 1.93,
1.16, and 1.20 for ar¢ns of high, modernte,
oand low pollution, respectively. There are

& number of other comparizons, based on-

other measures of alr pollution and on data

' . .
N . . ’

for fermnles and nonwhitea {some of theas
oare given In 45). However, we should add a
word of caution: although the sample size
In this study was large and controls for many
socloeconomlo warlable were included, many
important factors were ignored—for exam-
ple, samoking habits and length of residence,
HNonetheless, the finding ls extremely strong
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and scems unllkely to be an artifact of un-
.measured varinbles.
Hammond # gtudied over 50,000 men to
“find the relntionships between emphysemn,
nge, occupntlonal exposure to pollution,
‘urban exposures, and smoking. His results
indicated that the effect of air pollution 1a
significant nnd that heavy smokers have &
much higher morbidity rate in cities thnn
‘In rural areas; the effect becomes more
marked as age Increases,

Ishikawa, ef al,“ cstimated the incldence
of emphysema in Winnlpeg (Canada) and St.
. Louls. They €xamlned the lungs of 300 corpses
in each city (the samples were comparable),
" Findings for each age group (over 25 years
0ld) Indicated that the Incidence and sever-
ity of emphysem= is higher In St, Louls, the

", elty with the more polluted nir. {In the 45=

year-gld group b percent of those In Win-
nipeg and 46 percent of those In St. Louls
showed evidence of emphysema,)}

- A number of studies have been made in
England on homogeneous occupationnl
Eroups, such as postmen, The results are rel-
atlvely pure. in that all members of the
sample have comparable Incomes, working
conditions, and sccial status, Holland and
Reld © found that the rates of occurence of
severs resplratory symptoms were 26 to 5O
percent higher for London postmen than for
smell-town postmen (sample size, 7T70),
Reld # found that, in the postmen of his
study, mbsences due to bronchitls rose
from an Index number of 100 for the
area Of lemst sair pollution, to 120 for
an area of moderato pollution, to 260 and
283 for the areas of highest pollution. Cor-
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responding figures for absences due to other
respiratory illness were 100, 100, 150, and
161, reapectively, and for absences due to
Infectlons and parasitic diseases, 100, 115,
130, and 140. Cormwanll and Raflle ® made a
slmllar atudy of bus drivers in London, They
found that 20 to 35 percent of absences due
to sickness of any kind could be aseribed
to alr pollution (they used a fog index as a
measure of poliution). Fairbalrn and Reld #
tabulated absences due to slckness for post-
men, for males working indoors, and for
females working indoors. They found that
the age-standardized morbidity rate for
bronchltis and pneumonla in the post-
men of thelr study rose from 4Q man-
years, per 1000 man-years, for the area of
lowest alr pollution (of the four acres
gtudled) to 122 for the srea of highest alr
pollution. Corresponding figures for morbid-
ity from colds were 76 and 171 man-years,
snd for morbidity from Infivenss, 131 and
184 man-years, For males working Indoors,

+the low and high morbidity ratés were as,

follows: brotichitls and pneumonia, 32 and
89; colds, 63 and 64; tnfiuenza, 88 and 102,
Dohan ® studled absences (of more than
7 days) of female employees In elght Radlo
Corporation of America plants. He found a
correlation of .96 between atmospheric con-
centrations of 80O, and webiences due to
resplratory disease In the five eltles for which
complete dota were avallable. During Asian

flu epldemics there was s 200 percent In- .

crense in 1llness In eities with polluted sir
and only & 20 percent increase in those with
relatively unpoliuted air.

Infant mortality and total mortal:ty rate.s.

September 14, 1970

Sprague and Hagstrom ¥ eompared alr-pollu-
tion datn for Nashyllle with fetal and Infant
mortnlity rates for Nashville ns glven In cen«
sus tracts (for 1056 through 1960), Controls
for socloeconomic foctors were not included.
For Infant death rates (apges 28 days to 11
months}, the highest corrctatlon was with
atmospherle concentrations of BO, (In milli-
grams per 100 square centimeters per day)
and was .70. For the neonatnl death rates
(oges 1 day to 27 days), the highest correla~
tion was with dustfell and was .48, For In-
fants dying during their first day whose
death certificate Includes mention of im-
maturity, the highest correlatlon was with
dustisll and was .45. The correlatlon of the
fetal denth rate with dustfall waa .58.

In & study just belng completed ¥, we have
collected data for 114 Standard Metropolitan
Etatistical Areas In the United States and

" have attempted to relate total death rates and

Infant mortality rates {o asir pollution and
other TIactors. Bocloeconomlic data, death
rates, and alr-pollution data were taken from
U.S. government publications %, Regression 1
(Table 3) showa how the total death rate in
1960 varies with air pollution levels and with
epcloeconomlic factors. As the (biweekly)
minimum level of suspended particulates in-
creased, the death rate rises mignlficantly.
Moreover, the death rate Increases with (1)
the denslty of population of the area, (il)
the proportion of nonwhites, (iif) the pro-
portion of people over age 65, and (ilv) the
proportion of poor famllies. Elghty percent of
the varlation In the death rate ncross these
114 stotistical areas 1s eiplalned by the
regresslon

‘ 'I'ABLE 3.—REGRESSIONS.RELATING INFANT AND TOTAL MORTALITY RATES I-'OR 114 STANDARD METROPOLITAN STATIST{CAL AREAS IN THE UNITED STATES TO AIR POLLUTION AND
: OTHER FACTORS, FOR MEANS AND STANDARD DEVIATIONS (S.D.) OF THE VARIABLES, SEE ¢

Ty

‘.

’

7 Alr . o Alr -
e 'poflnhnn Socioeconomic ' pollution - Socioeconomic
- " Cmini- . {minl= -
o mum} Nan- Over mum) Non- Over
" concen- 63 Poor - concen- - 65 Poor
Category - Wt \rutions) P/maj (pm.unl) (pemenl) (parcenl) Calegory R} ftrslions) Pimg (poment) {percenl) (percent)
TOTAL DEATH RATE PEATH  RATE FOR IN-
. FANTS LESS THAN 28 -
1. Parliculstes 0. 304 f.102 8. 001 0032 0. 682 0013 DAYS OLD
1 statistle®, - 2383 .58 A4l 1837 -9
Z. Sultates_ ____ . 085 . 001 033 - 652 .006 | 5. Particulates 0260 0.063
Elabistle® . e eam e Iy x| 1.86 1% . 17.60 ] - l.sng)’
DEATH RATE FOR IN- L23
ANTS QF LESS THAN
8. Parficvlales_ . ... 545 . 150 106
L statistic®. e 328 211
4, Sulfates. o 522 123 . 085
Ltalistic® . oo LM L7

*The t statistic: for a I-talled t-1esi, a value of 1.65 Indicates significance at the 0.05 Tevel,
tTotal death rate per 10,000: mean, 91.5; 5.0., 15.2. Infant dealh rate (ags, <1 year) Eer
10,000 live births: mean, 255, 1;5.0,, 36.1 Inlant death rale (age, <28 da ]ys) per 10,000 live birt
. mean, 188,0;5.D., 24.4, Fulal deaih rate per 10,000 live births; mean, 15
arlu;ula'lu: (r.glrn’). minimum reading lor 1 bmenkly period: mnan 452 [ D la 7. Tolal suliates
minimum reading for & biweekly period: mean, 46.9; S. D 30.6. Persons per

l! ) (X

tamilies wilh incomes onder 33

34 A, Suspendad
[GgrESSIDI'L
& Persons per square mile,

_tquare mile: mean, 763.4; 5.0, 1,382.9, Percenlage of onwhiles I populallon X 10): mear,

Regresslon 3 shows how the 1060 infant.

death rate (age, less than 1 year) varles, A
smaller proportion {655 percent) of tho varl-
. ation In the death rate la explalned by the
-regression, aithough the mlnimum air-pol-
lution level, the percentnge of nonwhlites,
and the proportion of poor families continue
to be slgnlficant explanatory variabled. Ro-
gression § 18 an attempt to explain varlation

“ In the neonatal death rate. The resulta are

quite similar to those of regression 3. The

fetal death rate 18 examined in regression 7.

Jiere the minimum alr-pollution level, pop-

« ulation density, the percentage of nonwhites,

and the percentage of poor fallinles are all
significant explanatory varlables,

Repressions 4, 4, 6, ahd 8 are an atttempt

2 %0 relale these death rates to the atmos.

pherio concentrations of sulfates for the
114 mtatlstical areas of the study. Regression

* Footnotes at end of article.

2 shows that the total death mate 13 Blg-

nificantly related to the minimum level of
sulfate pollution, to populstion density, and
to the percentage of people over Bage G5; Bl
percent of the varlation i5 explained, Re-
gressions 4, 6, ang 8 show that the minimum
atmospheric concentration of sulfates 18 &
slgnificant explanatory varlable in three ¢at-
egories of infant death rates.

One might put these resuilta In perspec~
tive by noting esilmetes on how small de-
crenses 1n the air-pollution level affect the
various death rates. A 10 percent decrense 1o
the minimum concentration of measured
particulates would decrease the total death
rate by 06 percent, the infant death rate
by 0.7 percent, the neonatal death rate by
0.8 percent, and the fetal death rate by 0.9
percent. Note that a 10 percent decreass In
the perceniage of poor families would de-

)

1252, 58.D., mz 8. Parcentage ol

pulation over 65 (3¢ 10): mean, 84.2; 5.D., Zl Z. Percentage of
0 { >(1l1? mean, 181 6; 5.D., 63.7

1The coefficienl of determination: a valua of 0.504 Indlcates a multiple oorrelallon l:oeﬂ'clenl
of 0.90, and indicates thal 80 parcen! of the variation in the dealln rale is “explained’’ by ﬂm

creas® the total death mate by 0.2 percent
and the fetal death rate by 2 percent. A 10
percent decrease in the minlmum concentra-
tlon of sulfates would decrease the total
death tate by 0.4 percent, the Infant mor-
tality rate by 0.3 percent, the neonatnl death
rate by ¢4 percent, and the fetal death rate
by 0.5 percent,

Each of the relations In Tables 1 and 3

was estimated in alternative ways, Including
- {ransformation Into logarithms, a'peneral

quadratle, and a “plecewise” llnear form ea
documented elsewhere* The Iimplications
about the rolea of alr pollution and of the
socioeconomlc varinbles were unchanged by
use of the different functional forms. An-
other result 1o be stressed s that, In Table 1,
‘oornparable regresstons for males and females
show almost precisely the same eflecta for alr
.poliution. This suggests that occupational
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exposure doea not offect these results; the
result lends eredencs to the estimnles, A re-
sult that we document elscwhero ™ ia that 1t
1r minimum level of alr pollution that la
. want, not the occasionnl peaks. People
dealing with this problem should worry about
sbnting alr pollution at nll times, Instead of
confluing " thelr concern to Incrensed pollu-
tion durlng inveralons.
SOME CAVEATS

In preceding sections we hnavo doscribed o
number of studles which gquantify the reln-
tionship between alr pollution and both mor-
Mdity and mortnllty. Is the evidence cohclu-
slve? Is 1t possible for a reasonable man still
to object that there la no evldence of a sub-
stantial quantitatiye assoclation? We belleve
that there Is concluslve evidence of such
nagociation®™

In the studies dlscussed, s, number of coun-
tries are consldered, ahd differences in mor-
bidity and mortality rates among different
geographlcal areas, among people within an
occupational group, and among chlldren are
examined, Various methods are used, ranging
from individual medicnl examinations and
Interviews to questlonnaires and tabulations
of exsting data, While individual studies may

be attacked on the grounds that none man-

ages to provide controls for ell causes of 11l
health, the number of studies and the variety
of approaches are persuasive, It Is dificult to

imngine how factors such as genmeral hablts,

inherited characteristlcs, and lifetlme exor-
cise patterns could ba taken into account.

. To discredit the results, a critle would
have to argue that the relationships found
by the Investigators are spurious because the
level of alr pollution is carrclated with a
third factor, which 18 the *'real” causa of Ill
health. For exampls, many studles do not
- take 1nto account smoking habits, occupa~

tional expoaure, and the general pace of ilfe,

Perr-—a city dwellers smoke more, get less
' BXe , tend to be more overwelghi, and

gen.. iy llve a more stralned, tense life than

rura} dwellera, If a0, morbidity and mortality
ratea would bLe higher for clty dwellera, yet
air pollution would be Irrelevant. This ex-

planation cannot account for the relatlon- -

ships found.

Apparently there is little systematlc reln-
tlonship between relevant “third" factors and
the level of air pollution. An English study *
in which smoking habits are examined te-
veals little evidence of differences by resl-
dence, There 13 evidence In the United States
that smoking Is more prevalent among lower
socloeconomlc groups ¥ but income or other
socloeconomle varlables would account for
this eMect and still leave the poliution coef-
ficlent unblased. More importantly, the cor-
relations between alr pollution and mortal-
Ity are better when one {s comparing areas
withipn a ¢ity (where more [actors are held
constant) than wheh one [s comparing rurel
and urban areas® It Is especlally hard to be~
lleve that the apparent relatlon between air
poltution and 11l health 1s spurlous when
significant eHects ara found In studies com-
parlng indlviduals within strictly deflned oo-
cupational groups, such as postmen or hus
drivers (where incomes and working condi-
tions are comparable ahd uhmeasured habilta
are llkely to be slmlilar),

When there are uncontrolled fachors, some
_studies may show Inconcluslve or even nega-
tive results; only by collecting samples large
enough to "average nway” spurlous efTects
¢an depondable results be gunranteed, In the
main, ench of the studies clted nbove was
bued on a substantial sample It is.the body
of studles a3 a whole that we find pefsunsive,

An ezamination of contrary results. Un-~
contr- " ~q factors, together with small snm-
ples;%ertaln to lead to some resuita con-
trary .. the welght of evidence and to cur
expootations, For example, In some studles ™
no attempt la made to control even for in~

Footaotes at ond of artiole,
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coma or eoclal status. From the ovldence of
studies which did provide such eontrols, wo
know that fallure to contrel for income leads
to biased results, and so wo place llttle cred-
ence In elther the positive or negative find-
Ings of studles lacking these controls,

Sampling error con be extremely lnipor-
tant. For examplo, Zeldberg ¢t ai® find
mixed results In crosstabulating resplratory
dlsepnse mortality with level of sir pollution
and with income clnss, In general the rela-
tlonshipd ore In the expected direction, but
they are often Insignificant. Insignificant re-
sults might occur often, if the samples are
smnll, even If alr pollution 1s extremely slg-
nlficant, since sampling errors dominata the
explanatory Yoriables.

Another study in which sampling error is

_Important Ls reported by Ferrls and Whitten-

berger.' They compared Individuals in Berlin,
New Hampshire, with resldents of Chilllwack
{Britlsh Columbin), Canada, and—not sur-
prisingly in vlew of the small samples—
falled to find significant differences in the
occurrence of respiratory disease. Prindla ef
al’ compared two Pennsylvanian towns in
the same fashlon. These two studles are ad-
mirable In thot Individuals were subjected
to careful medienl examinations. However,
only & few hundred individuals were studied,
and this means that sampling errors tend
to obscure the effects of air pollution. More-
over, there were no controls for other fac-+
tors, such as smoking, Also, one must be
eareful to control for a host of other varl-
ables If the sample I8 small, For example, the
ethnlc origins of the population and thelr
general habits and occupations are known

- to afect mortallty rate. It 13 exceedingly
- difficult to control for these factors; use of

carefully constructed large samples seems
the best answer. Finelly, alr pollution is
measured currently, and lt 13 generally as«
sumed that relative levels have been cons
stant over time and that peopls have lived
at thelr present addresses for a long perlod.
It is hardly surprising that stantistical sig-
nificance is not always obtained when such
assumptions are necessary.

Since investigntors are more ne]uct.a.nt to
publish negative results than poslitlve ones,
and since it 1s more dificult to got negative
results published, it 18 probable that we zre

unaware of other studies that fall to ind &

strong assoclation between air pollution and
11l health. We are somewhat reluctant to
come to strong concluslons without knowl-
edge of such negative resulta. However, there
seems to0 be no reasonnble alternative to
ovaluating the evidence at hand and allow-
Ing for uncertainty, Thus, we conclude that

an objective observer would have to ngree .
.. that there is an Important assoclation be-
_tween alr pollution and varlous morbidity.

end mortallty rates.

THE ECONOMIC COSTS OF DISEASE

Having found a quantitative assoclatlon
between alr pollution nnd both morbidity
and ‘mortality, the next guestion ii that of
translating the increased slckness and death
into dollar units. The relevint guestion ls,
How much s soclety willing to spend to
Improve health (to lower the -incldence of
dlsense)? In other words, how much is 1% -
worth tq soclety to relieve palnful symptoms,
increase the level of comfort of sullerers,
prevent disabllity, and prolong life? It has
become common practice to estimate what
soclety 13 willlng to pay by totallng the
amount that ia spent on medical care and
the value of eanrnings “forgone” as & result
of the disabillty or death® This cost seems
a vast uhderestimnte for the Unlted Statea
in the late 10G0's. Soclety seema willing to
spond pubstantial sums to prolong life or
relieve paln. For example, someone with kid-
noy fallure can be kept allve by renal dlalysls
&t o ocost of $15,000 bo §25,000 per year; this
sum 18 subatantially in excess of [orgone

- earnings, but today msny kidney patients

-

-
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recetve thls treatinent. Another examplo is
.leukem#a 1o children; enormous sums are
apent: to prolong life for o few months, with
ne¢ economle benefit to soctety. If ways could
be found to kocp potlents with chronic
bronchitis allve and ectlvoe Ionger, 1t scems
lixely that poople would be wllling t3 spend
sums substantlally greater than the fore-
gone cnrnings of those helped. So far as
preventing dlscase la concerned, Boclety Ia
wlilling to spend conslderable suma for pub-
llec henlth programs such as chest x-rays, In-
oculation, fluoridation, pure water, and gnar-
bage disposal and for private heslth care
programs such as annual physlcal checkups.
While wo bellove that the velue of earnings
forgone as a result ol morbidity and mor-
tality provides a gross underestimate of the
amount society is wllllng to pay to lossen
paln and premature death caused by discase,
weo have no other way of derlving numerical
est[mates of the doller -value of alr-poilu-
tlon nbatement. ‘Thua, we proceed with a con-
ventlonal beneflt calculation, using these for-
gone enrnings desplte our reservatlons,
Direct and {ndirect costs. Our figures for
the cost of disense are based on Esitimaling
the Cost of lllness, by Dorothy P, Rice.® Un~
fortunately, Rice calculated disense costs In
quite aggregate terms, and so the category

“diseased of the respiratory system™ must be

broken down. It seem reasonable to assume
. that both direct and lndirect easts would be
proportional to the period of hospitalization
(total patlent-days In hospltals) by disease
category.®

Rlce deflnes a category of direct “disease
costs as including expenditureg for hospital
and nursing home care and for services of
physlcinng, dentlsts, and members of other
health professlons, “Other direct ocosts™
{which would add about §¢ percent to those
Just enumerated) consist of a variety of per-
sonal and nonpersonal expenditures (such as
drugs, eyeglasses, and appllances}, school
health services, industrial in-plant- health
services, medical activities In federal units
other than hospitals, medical research,
construction of medtcal facllitles, govern-
ment publlc health nctlvities, administrative
expenditures of voluntary health agencles,
and the net cost of inaurance. Since Rice does
not allocate "othor direct costs” among dls-
enses, we omit 1t from our cosi estlmates.
However, we conjecture that resplratory dis+
eases represent a substantial portlon of this
category. Thus, our direct cost estimate 18
lixely t0 be a substantin! underestimate of
“true” direct costs (probably more than 60
percent too low).

Estimating indirect cost is an attempt to
measure the losses to the nation’s ¢conomy
caused by illness, dleability and premature
death. We would nrgue that such a calcula-
tlon gives a lower bound for the amount peo-
ple would be willing to pay to lower the mor-
bidity and mortality rates. These cosls are
calewlated in terms of the earnings forgone
by those who are slci, disabled, or prema~
turely dead®

THE HEALTH COST OF AIR POLLUTION

The studles clted In thls article show &
close assoclation between air pollution and
111 health. The evidence is extremely good for
some dlseases (such as bronchitis.and lung
cancer) and only suggestive for others (such
a3 cardlovascular dlscase and nonrespliratory-

“tract cancers). Not all factors have been
taken lnto account, but we argue that an un-
biased observer would have to concedo the
sasociatlon, Mors effort can and should he
spent on refining the estimates. However, the
polni of this exerclse 13 to estlmate the
health ¢cost of alr pollution. We belleve that
the evidenca.is sufliciently complcts to.allow
us to lnfer, roughly, the guantltative asso-
clations, We do eo with caution, and pro-
ceed to translate the cffects Into dollara. We
have attempted to. choose our polnt esti-
mates from the oonservabive ond of the
range. . .
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‘We Interpret the studlies clied na Indlcating
that mortality from bronchltls would be re-
duced by about .50 percent if air polluiion
were lowered to levels currently prevolling
in urban areas with relatively clean alr, We
therefore make the assumption that there
would be a 25 to 60 percent reductlon In
morbldity and mortallty due to bronchitis It
alr pollution in the major urban arcas wero
abated by about 50 percent. Since theé cost
of bronchiltla {in terms of forgone Income

- snd current medlcal expenditures) s $930
million per year, we conclude that from $250
million to $500 milllon per year would bhe
saved by a 50 percent abatement of alr pol-
lution in major urban areas.

Approximately 25 percent of mortallty
from lung cancer con be saved by s 50 per-
cent reduction In alr pollution, according to
the studles ciied above, This amounts to an
annual gost of about $33 mlililon.

The studles document a strong relatlon-
ship between all resplratory disease and alr
pollution, It seems likely that 25 percent of
all morbldlty and moriality due to respira-

tory disesse could be saved by a 5O percent

abatement in air pollution levels. Since the
annual eost of resplratory disease is 84887

million, the amount &nved by a 50 percent

reductlion in air pollution In major urban

" areas would be $1222 miliion.

,  year.

There is evidence that over 20 percenl of
cardlovascular morbldity and about 20 per-
cent ©of cardlovascular mortality could be

.. saved If alr pollution were reduced by &0
" . percent. We have chosen to put this saving-

at only 10 percent—that 15, $468 million per

Finally, there 1s a good deal*of evidence
connecting all mortalliy from cancer with
alr pollutlon. It 15 dificult to arrlve at a
slngle figure, but we have estimated that 15

- percent of the cost of cancer would be saved
by a 50 perceni reduction in air pollution—

& total of $390 mllllon per year,

Not all of these cost estimates are equally
-certaln. The connection between bronchltis -

, or lung cencer end alr poliution is much

- . better documented than the connection be- .

tween all cancers or all eardiovascular dls-"

~ ease and air pollution., The reader may ag-

gregate the costs as he chovuses, We estimate

,.*.the total annusl cost’ that would be saved -
" i.by s B0 percent reduction In alr-pollution

‘ levels in major urban areas, in terms of de-

" ereased morbidity and mortality, to be $2080

- milllon. A more relevant indicatlon of the

cost would be the estimate that 4.5 per-
cent of all economlc costs associated with
morbidity and mortallty would be saved by
& B0 percent reduction In air pollution in

' major urbsh areas® Thls percentage estl-

mate 1a a robust figure; it iz not sensitive
to the exact fAigures chosen Ior caleulatlng
the economilc coat of {11 health.

A fina] point 18 that these dollar figures
are surely underestimates of the relevant
cogts, ‘The relevant menasure Is what people
would be willing to pay to reduce morbldity
and mortality (for eXample, to reduce lung
cancer by 25 percent. It seems evident that
the value used for forgone earnings is a

"'gross underestimate of the actual amount. -

An sdditional argument 15 that many health
effects have not been consldered In arriving
at these costs. For example, relatlvely low
levels of carbon monoxlde can alfect the cen-
tral nervous system sufficlently to reduce
work eficlency and Increase the accldent
rate® Paychological and esthetlc effects are
likely to be important,, and addltional costs
associnted with the effect of atr pollution on
vegetation, cleanliness, and the deterioration
of materials havo not been lncluded in thess
estmlates.™ .
FOOTNOTES

1 For » general discussion of inherent prob-
lems In handling reslduals, see R. U. Ayres
.and A. V. Eneeae, Amer, Econ, Rev, b9, 282
(1069).

~
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* For summarles of studles relating air pol-
lution to health, see J. R. Goldsmith In Air
Pollution, vol. 1. Air Pollution and Its Ef-
Jects, A, Stern, Ed, (Acndemle Press, Now
York, 1968), p. 547; E. C.- Hammond, pPAper
presented at the 60th annual meeting of the
Alr Pollutlon Control Assoclotion, 1967; H.
Heimnnn, Arch. Brviron. Health 14, 488
(1967). For more general reviews of the liter-
ature, sce A. G. Cooper, "Sullur Oxides and
other Sulfur Compounds,” 7.8, Public licalth
Serv, Publ. No. 1083 {1965); , “Carbon
Monoxide,” U.S. Public Health Serv. Publ. No,
1503 (1866); “The Oxlides of Nitrogen in Alr
Pollution,” Calif, Dep. Public Health Publ
(19866); “Alr Quallty Criterla for Sulfur Ox-
ides,” U.8. Public Healih Sery. Publ. No. 1619
(1967); Effects of Chronie Ezposure to Low
Levels of Carbon Monoride on Human

Health, Behavior, and Performance (Natlonal -

Academy of Sclences and Natlonal Academy
of Englneering, Washington, D.C. 19569},

1 Public Healih . (Johannesburg) 63, 30
(1863): D. M. Johhson, Good Housckeeping
1961, 49 (June 1961}.

¢ See A. V., Kneese, In Social Sciences and
the Environment,; Conference on the Present
and Potential Coniribution of the Social
Sclences to Hesearch and Polity Formulalion
in the Quality of the Physical Environment,
M. E. Garnsey and J. R, Hibbs, Eds. (Unlv. of
Colorado Press, Boukler, 1967), p. 165; R. G.
Ridker, Feomomic Cosis of Air Pollution
(Praeger, New York, 1967} “Alr Quallty Cri-
terla for SBulfur Oxides, U.S. Public Health
Serv, Publ, No. 1619 (1967}, pp. 54-57.

.5 L, Greenburg, M. B. Jacobs, B. M, Droleite,
¥, Fleld, M, M. Braverman, Public Heallh
Rep. 77, 7 (1962); M. McCarroll and W,
Bradley, Amer, J, Public Health Nat. Health
68, 1933 (1966); J. Firkert, Trans. Fqraday
Soc. 32, 11923 (1836); H. H. Schrenk, H. Hel~
mann, G. D, Clayton, W. M, Gafafer, H, Wex-
ler, “Alr Pollution in Donora,’ Pennsylvanla,'
Public Heaith Bull. No. 06 (1949).

T~ ¢8ee J. R. Goldsmith, Med. Thoracalis 22,

1 (1965).
7B. G. Ferrls, Jr., and J, L. Whittenberger,
N. Engl. J. Med. 275, 1413 (1966). .

8 For & summary of laboratory experlments
see “Alr Quality Criteria for Sulfur Oxides,”
7.8, Public Health Serv. Publ. No. 161% (1067)
pp. 7903,

* Chronic eflects, where the incidence of the
disease & small, ean be studled only for large
samples (milllons of man-years of eXposure);

- ge80 J. R. Goldsmlth, Arch. Environ. Healih 18,

616 (1969); J. Rumford, Amer. J. Public

Health b1, 165 (1961). Morbidity data would -

be more useful than mortallty data, since
death may result from a cause having no

direct relationship to the orlglna.] pollution-

induced disease.
.- 1 Fpr example, M., MeCarroll and W. Brad-
ley [Amer. J. Public Health Nat, Health 56,

1933 (1966)] correlate the daily mortality -

rate tni New York City with daily pollution
indlces. See also J. R. McCarroll, E. J. Cassell,
W. A. B. Ingram, D. Wolter, “Distrlbution of
tamllies in the Cornell air pollution study”
and “Health profiles vs. environmental poliu-
tants,” papers presenteg st the §2nd annual
meeting of the Amerlcan Public Health As-
soclatlon, New York, 1964; , Arch. En-
viron. Health 10, 357 {1965); W. Ingram, J. R.
McCarroll, E. J. Cassell, D. Wolter, {bid., p.
a64; E. J. Cassell, J. R. McCarroll, W, Ingram,
D. Wolter, ibid., p. 367. Other workers have
attempted to explain dally variations in hos-
pital admilssions ]see L Greenburg, ¥. Field,
J. I Reed, C. L. Erhardt, J. Amer. Med. Ass,
182, 161 (1062): W. W. Holland, C, C. Splcer,
J. M. G. Wlison, Lancet 1061-II, 338 (1961);
G. F. Abercromble, Ibid. 1853-1, 234 (1953);
A. E. Martin, Mon, Bull. Min. Publ. Health

Lab, Sery, Directed Med. Res. Counc, 20, 43

(1861); R. Lewls, M. M. Gilkeson, Jr., . O.
McCaldln, Public Health Rep. 71, 947 (1082);
T. D, Sterling, 8. V. Pollack, D. A, Schumsky,
1. Degroot, Arch, Environ. Healih 13, 158
(1966); T. D. Sterling, 8. V. Pollacik, J. Wein-~

. Davls, ¢. 8. Manerl,
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kam, fbid. 18, 462 (1060) | absence ratcs (Ece
J. Ipsen, F. E. Ingenito, M, Deane, {bid., n,
402); symptoms in echool children [see B,
Paccagnella, R, Pavanello, R. Pesarin, 1did,,
P. 495; T. Toyama, ibid., 8, 1963 (1964) ] the
incldence of asthma attacks [ses L. D. Zeld-

-berg, R, A, Prindlo, E, Landau, Amer, Rev,

Resp. Dis. 84, 480 (1861); C. E. Schoelilin
and E. Landau, Public Heallh Rep. 78, 6545
(1961); R. ILewis, J. La. State Med, Soc, 118,
300 (1963} ]; and other morbidity [sce J. T,
Boyd, Brit. J. Prev. Soc. Med. 14, 123 (1860);
R. G. Loudon and J. F, Kllpatrick, Arck. En~
viron, Henlth 18, 641 (1969)].

11 The most complete investigation of varl~
ous pollutants was that of the Nashvlile
studies, Sep L. D, Zeldberg, R. A, Prindle, B,
Landau, Amer, Rev. Resp. Dis. 84, 489 (1951);
L. D. Zeldberg and R. A, Prindle, Amer. J,
Public Health 53, 186 {1963); L. D, Zeldberg,
R. A. Prindle, E. Landau, ibid. 54, 85 (1084);
L, D. Zeldberg, R. J. M. Horton, E. Landau,
Arch, Environ, Health 15, 214 (1967} N
ibid., p. 225; R. M. Hagstrom, H. A. Sprague,
E., Landau, i&id., p. 237, H A, Sprague and
R. Hngstrom, 1bid. 18, 603 (1069). It Is con-

. ceptually possible to dlifcrentiate among pol-

lutants,” since, for example, the correlation
belween mean level of suspended partlou- -
lates nnd mean level of sulfates for 114 U.8.
Standard Meftropolitan Statistical Areas 18
only .20,

1], B, Lave, "Alr pollution damage” in
Research on  Environmental Quality, A.
Hneese, Ed. (Johns Hopkins Press,_Baltlmore,
In press}.

1D, J. B. Ashley, Brit. J, Caneer 21, 243
{1967); C. Dely, Brit. J. Prev, Soe, Med, 13,
14 (1959); J, Pemberton and C. Qoldberg,
Brit. Med. J. 3, 567 (1854); P. Stocks, ibid. 1,
74 (1050); R. E, Waller and P. J. Lawther,
ibid. 2, 1356 (1955); , tbid, 4, 1473
(1957): P. J. Lawther, Proc. Roy. Soc. Med,
b1, 262 (1968); , Nat. Acad. Sci Nat.
Res. Counc. Publ. No, 652 {1859), pp. B8-96;
, Instrum. Pract. 11, 611 (19857); J.
Femberton, J. Hyg. Epidemiol. Microbiol, Im~-
munol. (Prague) 6, 189 (1861); J. L. Burn
and J. Pemberton, Int. J. Air Water Pollut. 7,
B {1963):- B. Gorham, Lancet 1958-1, 691
(1958);: P. Stocks, Brit. J. Cancer 14, 397
(1960). These studles ars updated end sum-
marlzed in 8. F. Buck end D. A. Brown,
Tobacco Res. Counc. Res. Paper No, 7 (1864).

UW, Winkelstein, Jr.,, S. Kentor, E. W.
W. E, Mosher, Arch.
Environ, Health 14, 162 (1967).

1% International Jolnt Commlssion U.5. ang
Canada, "Report on the pollution of the at-
mosphere in the Detroit River Area' (Wash-
ington and Ottawa, 1960).

1 'T. Toyama, Arch. Environ, Heelth 8, 163
(1064). .

17 P, L. Petrilli, Q. Agnese, S. Kanitz, {bid.
12, ‘138 (1966); A. Bell, In Air Pollution by
Metauurgical Industries, A. Bell and J. L,
Sullivan, Eds. (Department of Publié Health,
Sydney, Austrella, 1962), pp. 2:1-2: 144,

% P, Stocks, Hrit, Med, J. 1, T4 (1959).

» P, Stocks, Brit J. Cancer 14, 397 (1960).

=1}, J. B. Ashley, ibid. 21, 243 (1967}.

n That the least-squares method provides
the best 1inear unblased estimates is the con-
cluslon of the Gauss-Markov theorem, for
which E(ee’) —¢ and E(e) =0 are the baslec
assumptlons, These assumptions are that the
baslc model must be linear and that the dis-
tributlon of the errors must have an expected -
value of zero,” have finite varlance, have a
constant dlstributlon over the varlous ob-
servations, and be iIndependent. In addition,
no explanatory varlables may be omitted
which are correlated with Included varlabies,
It 18 mlso convenient to assume that the ex-
planatory varinbles are measured without
error, although the irnmework can easlly be
sdjusted to handle errors. In order to per-
form signlficance tests, one must make an
assumption sbout the distrlbution of the
error term. For all the relationa we estimated,
we plotted the reslduals and discovered that
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all distributions were unimodel, symmeirle,
and basleally conslstent with the normal
¢ ~ -lbution, Thus, in the discusslon that fol-
. _we hnve assumed that the error term Ia
disiributed normally.

B For example, for economiie level 1 (de-
fined below), the denth rates (per 100,000)
for pollutlon levels 2 b0 4 (delined below) are
126, 271, and 392, For economlic level 2, ithe
death rates for alr poilutlon levela 1 to 4 are
136, 154, 172, nhd 188, For economlc level 4,
the death rates for pollutlon levels 1 to 3
are 70, 80, and 177. The flve economle levels,

" based on medlan famlly Income in 8 census

tract, are as follows: $3005-$5007; $51'7b~

‘$6004: $6013-$60614; $6618-$7347; and $T431-

$11,792. The four alr pollution levels {In
micrograms}) of suspended partleulates (per

cublc meter per 24 hours) are as [ollows: less .

thoan 80, 80-100, 100-135, and more than 135,

P, Stocks and J. M. Camnpbell, Brit, Med,"

4.2, 923 (1955),

#In most of the early studies, poliution
measures were not avallable, and 50 urboan.

mortality rates were contrasted with rurai

. rates, In these studies a substantial “urban

factor” was found, which, unfortunately, was
a compound of alr pollution and many other
factors. In the later studies the portion as-
cribable to air pollution 15 separated out.

= . Daly, Brit. J. Prev. Soc. Med. 13, 14
{1959). .

®»Buck and Brown [Tobacco Res. Counc.
Res, Paper No. 7 (1064) ], In examining data
from England, control for population per
acre, for socinl class, and for smoklng habits,
They find no relationship hetween smoking
and lung cancer, and & relatlonship between

- 501 and lung cancer thab ts not consistent,

..

.er

Stocks uses three sets of data to isolate the
eflect of alr pollution on lung cancer; Con-
trasting data for elght northern European
¢lfles, he finds a correlatlon between lung
‘=t and alr pollution of .60, and correla=
1 between lung eancer and smoking that
Tu..ge between .27 and .38. Contrasting data
for 19 countries, he finds that en Index of
solld fuel consumption is & -much stronger
varlable than clgarette consumptlon per
caplta. Finally, with data..from northern
England, he finds confirmatioh of an asso-

. clatlon between lung cancer mnd alr pollu-

\+ . tlon, See P. Stocks, Drit. J. Prev, Soc. Med.

21, 181 (1968).
¥ E. C. Hommond and D, Horn, J. Amer.

© Med. Ass. 166, 1294 (1958).

® W. Haenszel, D. B. Loveland, M, G. Sirken,
J. Nat. Cancer Inst. 28, D47 (1962). .

® Haenszel and Tacuber annlyzed data for
683 white Amerlcan females who dled of lung
cancer, and for a control group. They found
the crude rate of death from lung cancer
to be 1.32 times a8 high in urban areas as
1n rural areas for 1958-1¢5% and 1.29 times as
high for 1948-1949 (in subjects 35 years and
older, with adjustments made for age}, When
edjustments were made for both apge and

' smoking history, the ratio was 1.27, This ratlo

increased with the duration of resldence in
the urban or rural area, from 0.80 for resl-
dence of less than 1 year to 1.78 for lifetime
resldence, See W. Haenszel and K. E. ‘Taeuber,
J. Nai. Cancer Inst. 32, 803 (1964).

¥ L, D. Zeldberg, R. J. Horton, and E. Lan-
dau [Arch. Environ. Health 15, 214 (1967)]
are not able to isolate an alr pollutlon efect
on mortality from lung cancer from data for
Nashville for the years 1949 through 1960;
C. A. Mllls [Amer. J. Med. Sei. 239, 316 (1960) |
investlgnted rates of death from iung cancer
ix Ohlo, Stratifying eecording to the
amount of driving done by the deceased, he
found that the death rate varled with drive
Ing and urban exposure; L. Greenburg, F.
F' . J. I Reed. M. Glasser [Arch. Environ.

~H_ 315, 366 (1967) | investigated 1190 can-

cer deaths that occurred on Staten Island

between 1050 and 1961 ond found a relatlon-

ship between lung cancer and air pollution;
M. L. Levin, W. Haenszel, B. E. Carroll, P, R,
Gerhardt, V. H. Handy, 8. O. Ingraham II [J.

CONGRESSIONAL RECORD — SENATE

Nat. Cancer Inst. 24, 1243 (1960) | found sig-
nificant differences between urban and rural
mortality rates (for perioda around 1950) in
New York Stonte, Connecticut, and Iowa, For
males, the death rates were 41 percent higher
in urban nreas In New York, 67 percent higher
in Connecticut, and 184 percent higher in
Iowa. For females, the differences were 7
percent. 24 percent, and 47 percent, respec-

{lvely; P. Buell, J. E. Dunn, L. Breslow [Can-

eer 20, 2139 (1067) ) utilized 69,868 question-
naires covering 336,671 man-years, in
thelr study of lung cancer In Callfor-
nla vetetrnne, They found rates of death
from JIung ecancer (ndjusted for dilfer-
ences In age and smoklng habits) to be
25 percent higher in the major metropolitan

arens than In the less urbanized areas, Among -

nonsmokerd, the ratesd of death from lung
cancer were 2.8 to 4.4 times as high for major
metropolitan areas ns for more rural areas.

ap, Buell and J. E. Dunn, Jr., Arch. En-
viron. Health 156, 291 (1867},

2 W, Winkelsteln, Jr,, and S. Kantor, ibid.
18, 544 (1969). )

¥ For economle level 2 (see 22), the mor-
tality rate per 100,000 for gastic cancer in
white males 50 to 69 years old changed from
45 to 41, 48, and 84 as the pollution level
(see 22) rose. For economic level 4, the rates
were 15, 38, and 63 for the first three pol-
lution levels. For white women 50 to 60 years
old, the death rates for economic level 2
were 8, 18, 25, and 40 per 100,000, For eco-
nomlic level 4, the death rates were 5 and 21
for the first two poliution levels.

4R, M. Hagstrom, H. A. Sprague, B,
Landau, Arch, Environ. Health 15, 237 (1967).

% The four measures of pollution are sus-
‘pended Dpartlculates (soillng), dustlall, SO,

and SO,. For all cancer deaths, the number
per 100,000 for middle class resldents (de-
fined to Include about 75 percent of all resl-
dents) fell from 153 for high-pollution areas,
to 130 for moderate-pollution areas, to 124
for low-pollution areas when a sofling index
(concentration of haze and smoke per 1000
linear feet) was used to classify air pollu-
tlon. When 50, (mlilllgrams per 100 square
centimetfers per day) wns used as a basls for
classification, the corresponding deeth rates
were 150, 120, and 145, respectlvely, With
dustfall as a measure, the Aigures were 145,
130, and 121, and with 24-hour SO, 10 parts
‘per milllon, they were 141, 129, and 138,

M, L. Levin, W, Haenszel, B. E, Carroll;
P. R. Gerhardt, V. H. Handy, S. C. Ingraham
II, J. Nat, Cancer Inst, 24, 1243 (1960},

~ ".p, E. Enterline, A, E. Rikl, H. I. S8auer,
M. Hyman, Public Health Rep. 75,759 {1960},

AL, D. Zeldberg, IX. J. M. Horton, E. Landau,
Arch. Environ, Health 15, 225 (1967).

¥ When alr-pollution level was measured
on the basis’of sulfatlon {SO,, In milligrams
per 100 square centlmeters per day), the
morhldity rates (for white, middle-class
males aged 55 and older) were 64.0 man-
yvears per 1000. many-years for high-pollu-
tlon areas, 34.1 for moderate-pollution areas,
and 368 for low-pollution areas, Measure-
ment of alr pollution on the basis of 24-hour
concentrations of S0, gave morbldlty rates
of 47.2, 36.8, and 22.2, respectively. FPor these
same white, middle-class males, In areas of
high atmospheric concentrations of SO,, the
mortallty rate was 425.6 per 100,000 popu-
Iatlon; In moderate-concentration areas,
327.41; and In low-concentration areas,
361.97, With SO, concentrations as a meas-
ure, .the corresponding figures were 424.87,
310.19, and 364,93, When solling (smoke or
suspended particles) was used as the pol-
lutlon Index, the figures were 376.65, 339.13,
and 399.08, respectively.

#d, Friedman, J. Chronle Dis. 20, 'tép
(196T).

“ The effect of alr pollutlon on pneumonia,
tuberculosls, and asthma has also been in-
vestigated. C. Daly (see 25) reports simple
correlations of .60 for pneumonla mortallty
and pollution from domestic fuel and .62 for

515299
pneumonla mortallty and pollutlon from In-
dustrial fuel. For tuberculosls mortality the
correlations are .60 and .22, respectively. The
denth rates for pneumonia rlse from 30 to 62
per 100,000, and those for tuherculosla rise
from 47 to 89, as one foes from rural sct-
ting to conurbatlons. Stocks (I9) reports
data on pneumonla mortality, by sex, for 28
arens of northern England and Wales. As
shown by regressions 27 through 30 In Table
1, there appears to be a strong relationshlp
botween a smoke Index and pncumonia mor-
tallty. The relationship is much stronger for
men than Ior women. C. A, Mills [Amer. J,
Hyg, 37, 131 (1943)], In a classic atudy of
wards 1n Pittsburgh and Cincinnatl for 1028~
30, reports substantial correlation bebween
pneumonia death rates and local pollution
Indices., He found the correlntion botween
dustfall and rates for pneumonla mortallty
in white males to be .47 for Plttsburgh and
79 for Cincinnatl. The actual varlation in
these death rates ls 41 to 1656 per 100,000 pop-
ulatlon for Clncinnatl and 0 to 7852 for Pitts~
burgh. Mtlls argues that omitted soclo-
economlc variables could not account for
these correlations, but he made no attempt
to control for such varlables in his studies,
He also found that dcath rates fell signifi-
cantly as the altitude of an Individual's resl-
dence Increased; there was a drop of approxi-
mately 10 percent !n death rate for every
100 feet (30 meters) of elevabtion [see also
C. A. Mills, Amer_J._Xed. Sci. 224, 403 (1953);
E. Gorham, Lancet 1959-11, 287 (1959) ]. Zeld-
berg, Prindle, and Landau [Amer. Rev, Resp.
Dis. B4, 489 (1861)] studled 49 adult and 35
chiid asthman patients for » year. They found
that the nttack rate (attacks per person per
day) for adults rose from .070 during days
when atmospherlec concenfrations of sulfates
were low to .216 when concentrations were

.

high. In children, the effect of Increased con- .

centrations of sulfates was insignificant,*

Schoettlin and Landau [Public Healih Rep.
76, 645 (1961) ] investigated 137 asthme pa-
tlents in Lros Angeles during the fall months.
They found that 14 percent of the varlance
in daily attacks (7 =3436) could be explained
by the maxlmum atmospherlc concentrationg
of oxldants for that day. These two studles
document a strong relationship betwcen
asthma and alr pollution; Lewis, Gllkesen,
and MecCaldin [Public Health Rep. T7, 047
(1962) ] found no assoclation between the
dally frequency of visits to charlty hosplials
Jor treatment of asthmb attacks and mess-
ures of alr pollution.

agJy, W. B. Douglas and R. E, Waller, Brit, J.
Prev. Soc. Med. 20,1 (1866).

4 A, S, Fairbalrn and D. D. Reld, 1bid. 12, -

94 {1958).

“L, D, Zeldberg, R. A, Prindle, E. Landau,
Amer. J. Public Health 54, B6 (1964).
. # Morbldlty rates asscclated with a solllng
index were 140, 122, end 96, respectively, for

‘high, moderate, and low pollution; corres-

ponding rates assoclated with an SO, Index
were 177, 117, and 81, For whlte females, mor-
bldity rates assoclated with an BO, index
were 169, 134, and 160; wlth a solling index,
158, 139, and"127; and wlth an SO, Index,
172, 136, and 118. For nonwhite males, the
morbidity rates nssociated with an SO, Index
were 86 for hilgh concentrations and 84 for
moderate and low concentrations; corre-
spondlng rates assoclated with a solllng index
were 84 and 67, and with an SO, index, 84 and
88, For nonwhite females, morbitity rates of
136 and 140 were nssoclated with high and
with moderate end low 50, concentrations,
respectively; corresponding rates assoclated
with solllhg were 140 and 129, and wlth S0,
concentrallons, 145 and 128, The cffccts for
working women and for housewlves, between
the nges of 14 and 05, were simlilar.

0 g, C. Hammond, paper presented at the

60th annual meeting of the' Alr Pollution

Control Assoclatlon, 1967, .
@ 3, Ishlkawn, D, H, Bowen, V. Fisher, J. P.

Wyatt. Arch. Envision. Hedlth 18, 660 (1969).
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#*%W. W. Hollnnd anhd D, D, Reld, Lancet

" 10651, 445 {1065).

oD, D, Reld, ibid. 190561, 1380 (1058).

s 0. J, Cornwall and P, A, B. Rafe, Brit. J.
Ind. Med. 18, 24 (1061).

. WP, C. Dohan, Arch. Environ, Healih 8, 887
(1961); and E. W. Taylor, Amer. J.
Med, Sci. 240, 337 (1860),

1L A, Sprague and R. Hapstom, Arch.

Environ, Health 18,5603 (1069).
© wWL, B. Lave and E. P, Beskin, 1n prepara-
tion.

% “Country and City Data Book,” U.S. Dep.

Commerce Publ. (1962);: “Analysls of Sus-
pended Particulates, 1957-61," U.S. Public
Health Serv. Publ. No. 978-—(1062); "Vltu.l
Btatistics of the Unlted Statea (1960),"
Dep. Health Educ. Welf. Publ, (1963); "Vital
Statlstlcs of the United States (1661),” U.S
Dep. Health Eduec, Welf. Publ. (1863},

®For n discussion of the limitations of

" these studies, see B, G, Ferrls, Jr, end J. L.

Whittenberger (7) and J. R. Goldsmith, Archk.

. Environ, Health 18, 518 (1969).

% See “Smoking and Health Report of the
Advisory Comumnlitee to the Surgeon General
of 'the Public Henlth Service,” U.S§. Public
Health Serv. Publ. No. 1103 (1964}, p. 362,

" This might be explalned by noting that
farmers tend to be exposed to a high level
of pollution in the course of -thelr work
{from fertillzers, insccticldes, end the ex-

haust fumes from farm equipment), which.

cnuses more deaths from respiratory disease

than would be expected from the low level of
1 general air pollution In rural areas.

© ®™Bee, for exemple, T. Toyama {I6) and F.

L. Petrilll, G. Agnese, S, Kanitz, Arch. En-
| viron, Health 12,733 (1065).

# I, D, Zeldberg, R. J. M. Horton, E. Lan-

| dou, Arch. Environ. Health 15,214 (1067).

I R, A. Prindle, G. W. Wrilght, R. O. Mc-

 Caldin, 8. C. Marcus, T. C. Lloyd, W. E. Bye,
Amer, J. Public Health 53, 200 (1963).

=D, P, Rice, “Estimating the Cost of Ill-

|ness ' Public Heallh Seru Publ. No. 947§
! (1068).

' - | = The category "disenses of the resplratory
- system"” encompasses numbers 470 through

527 of the 1062 International Chusslficatlon of
Disenses, Adapted (ICDA}. A report of the
Commission on Professlonal and Hospltal Ae-
titives, entitled Iength of Stay in Shorl-Term
QGeneral Hospital (1963-1964) (McOGraw-Hll,
New York, 1866), glvea detalls on the avernge
lengihs of stay and number of patients in 319

. U8, general hospitals for 1063 and 1964 by-

specific ICDA classifications. From these fig-
ures 'we were able to compute the ratle of
total hospitallzation by specific disease to
total hospitalization for all respiratory dls-
eases. Of the 2,410,900 Impatient days for all
- respiratory diseases, 232,222 wero for acute
bronchltis and 177,232 were for "bronchlitls,
chronic and unspecified.” Thus, approximate=
1y 17 percent of all inpatlent days for respira-
tory diseases were for some form of bron-

chitis, On the basis of current hospitaliza-

tlon rates, we Aind the direct cost of disenses
of the respiratory system to be #1581 milllon
annually. An estimated 17 percent of thils

" amount is due to bronchltis; thus, the direct
east of broochitls is about $268.8 mililon
sununlly.

@ To calculate the Indirect cost of bron-
chitls, we must do more than take 1T percent
of the totnl Indirect cost ($3.305,700) of all
dlsenses of the resplratory system. Almost 50
percent of resplratory dlsease patlents are
hospitallzed for “hypertrophy of tonslls and
adenolds” (ICDA b510). Hospitallzatlon 1s
categorized, by age of patlent In the Commls-
slon on Professional and Hospltal Activities
report, and we note that 80 percent of these
“tonsll and adenoid' patients were under 20

— years of age. Thus, 1t scems clear that the
“*forgone earnings” of these patients Is negll--

glble, and 20 no Indirect costs should be al-
located to this group. We therefore excluded
the hospltalization of-“tonsll and adenoid”
patients befote computing the percentage of
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hospltnllzntlon due to bronchitls. Thus, we
estimated that 20 percent of the indirect oost
of resplratory discase can be ascribed to
bronchitis.

« There 18 one blt of evidence that 25 to 60
percent of total morbidity (nnd therefore
mortnlity) can be assoclated with alr pollu-
tion; sce L. D. Zeldberg, R. A, Prindle, E. Lan-
dau, Amer. J. Publie Health 54, 85 (1864). It
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would follow that the nnnual cost of &ir pol-
luctlon, because of heallh edects, would run
between $14 bllllon and $29 billlon.,
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lde,” U.S. Public Health Sery. Publ. No. 1503
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» Another way 1o estimate the cost of alr

‘pollutlon is to examine the effect of afr

pollution on property values, Sce R. J, An-
derson, Jr., and T. D, Crocker, “Air Pollution
and residentlal property values,” paper pre-

sented &t & meeting of the Econometrle

Society, New York, December 19869; H. O,
Nourse, Land Econ. 43, 181 (1967); R. Q.
Ridker, Economie Costs of Air Pollution
(Praeger, New York, 1867)}; R. G. Ridker and
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{1967); R. N. 5. Harr!s, Q. 8. Tolley, C. Har-
rell, {bid. 50, 241 (1968). .
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was supported by a grant from Resources for
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AMERICAN PRISONERS OF WAR

Mr. GORE. Mr. President, during and
after every war in which the United
SBtates has been engaged, Congress has
concerned itself with the prisoner-of-
war problem. This is surely the case
today. Every Member of Congress {s ¢on-
cerned and troubled over the treatment
of Amerlcans held prisoner by the vari-
ous elements engaged in the fighting in
Southeast Asia. It 1s particularly dis-
tressing that North Vietnam, claiming to
be s sovereign nation and wanting to
take its place In the family of nations,
has so0 cohslstently and coldly refused to
follow established practices of civilized
man in caring for Amerlcans held priso-
ner by them. It is particularly distress-

. ing, heartless on their part, that we are

unable to determine with certainty just
who is belng held, and under.what con-
dltions,

I think we must face the fact that we
live In an age of neobarbarity in several
respects. The cruel handling of prisoners

of war, the actlons of gucrilias in the

Middle East, where established and rec-
ognized governments are not in control
of their own territories or people, the
kidnaping of diplomats in some South

Amcrican countries, the easy resort to.

. ) . ) . .
. - o,

L. Breslow._

weapons of mass destruction, the disre-
gard of the sovercipnlty and boundaries
of small nations, the thoughtless threats
or proposals of would-be leaders to *“send
in Marines"” at every provocation, riots
in our c¢itles and on the campuses of our
eolleges, as well as disrespect for due
process of law and justice generally, por-

tend a general retrogression of the grav- -

est sort In our civilization, In the way
we treat our fellow man, in the way we
view ourselves, This is a matter of the
greatest gravity, at home and world over,
and ought to be a matter of concern to
everyone in a position of leadership in

.every country of the world, This retro-

gression 1s at work in warfare and in
disorder in our own society.
In ancient times, wars were gencrally

~undertaken for purposes ¢f economic ex-

ploitation. Additional lands and peoples
were acquired primarlly to add to the
taxes collected by the ruling group. Sol-
diers were ofteh paid in booty. One needs
only to read casually of the destruction
of Thebes, Carthage, Samaria, or Jerusa~
lem, for example, to be Impressed with

the awful caruelties then so generally

practiced.

Under such cireumstances, it could not
reasonably be expected that prisoners of
war would be treated well. Prisoners were
a part of the picture of exploitatalon,
They were sometimes ransomed, if they
had sufficiently wealthy connections, but
generally they were sold into slavery,
into whatever kind of bondage the peo-
ple of the time and place practiced.

But with the approach of modern
times, particularly with the rise of na-
tionalism, hoth the purpose and conduct
of warfare generally changed. So did the
handling and disposltion of prisoners
taken in war. Clvilization moved to a
higher level of conduct in this regard.
Even with the rise of nationalism and its
attendant conflicts, the increased reli-

~ance on- militarism-—Prussia adopted

universal, peacetime military conscrip-
tion in the 1860's—the acceleration of
the cost of war and slze of armies, pris-
oners of war began to receive better
treatment;, and 1t became customary to
release and repatriate prisoners of war as
& pari of all general conflict settlements.

Warfare is, by its very nature, brutal
I know of no way to negate the brutality
of armed conflict, Buf the unarmed,
wounded, or captured former combatant
who 15 now no longer n combatant
can, should, and I hope slways will be
treated with humane consideration.

As I have sald, mankind has made
great strides in this sort of humaneness,
And so we find that, inscfar as prisoners
of war and thelr final disposition are
concerned, the general practice in mod-
ern times has been to release prisoners
of war without ransom at the coneclu-
sion of a conflict. We can date this prac-
tice from the Treaty of Westphalia in

1648, which brought to a close the bloody -

and Ideologically bitter 30 years war,
And this, desplite the fact that Grotius,
writing in his monumental work, “On the
Law of War and Peace,” Just a few ycars
earller had set out the general practice
then prevalling with respect to prisoners
of war. He maintalned that the legalities

of warfare recognized the right of cap-

" September 14, 1970




The effects of urban air pollution on health

1

An impressive body of scientific information poinds fo the inescapable conclusion that the

levels of pollutant contamination existing foday in many American cities are sufficient

to produce profound health consequences. This review describes the relationship

betiween pollutant emission, atmospheric cleansing processes, and ambient air polliiant

concentrations. Toxicologic studies involving the adminisiration of sulfur dioxide,

nitrogen dioxide, carbon monoxide and particulate suspensions to both animals and

man are revieced and demonstrate that single pollutants connof explain the irritant

potential of the urban atmosphere. A number of important epidemiologic studies are

presented which emphasize the relationship between human illness and afmospheric

pollution. Synthesis of both toxicologic and epidemologic studies leads to the o

conclusion that the noxious nature of the encironment is due to a complicated “mix”

of pollutant and meteorologic factors,

Stephen M. Ayres, M.D., and Meta E. Buehler, R.N., B.S. New York, N. Y.
The Department of Medicine, St. Vincent’s Hospital and Medical Center of New Yorlk:

The breathing of polluted air has been
suspected of injuring health since coal was
introduced into the English cconomy in
the carly fourteenth century. Character-
istic of the public attitude to all types of
health protective programs, even the most
tentative action was not undertaken until
a series of large-scale disasters demon-
strated the urgent need for air pollution
control programs. Beginning steps to regu-
late the use of coal were initiated in
England during the reign of Richard IIT
(1377-1399) and later under Henry V
(1413-1422). That such action was not
effective is seen m the essay on air pollu-

Supporled in part by United States Public Ilealth
Service Natiomal Air Follution Control  Administration
Research Crant No. 1 RO1 AP008358, The Council for

Tobacco Rescarch USA, and the N. Y. Tuberculosis and
Health Asscciation,

tion written by a distinguished member of
the Roval Society, John Evelyn, some 230
years later. The failure to take Evelyn or
his many successors secriously led to a
series of air pollution episodes, producing
as many as 1,063 deaths in 1909 and 4,000
deaths in the London smog of 1952.

England’s role as a leader in the In-
dustrial Revolution was inevitably fol-
lowed by her role as a leader in producing
air pollution. The Greater New York Area
has closely followed the pattern estab-
lished across the Atlantic and today ranks
as the most highly polluted region in the
United States. Almost nothing was done
cither to study or control pollutant cmis-
sions until the cpisodes of 1933, 1962 and
1966 produced a ypublic reaction culmi-
nating in government action,
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The effect of climate on air pollution
and health

Complaints of climate influencing health
are commonly expressed in the consulting

room and many physicians concur with

the gencral opinion that the northcastern
part of the United States may be con-
sidered the “sinus belt.” Climatologic in-
fluences may affect health in two general

ways: weather factors influence the degree
of air pollution, and they may also have
a direct ceffect on human health.

The concentration of pollutant material
in the ambient air depends both on the
absolute quantity of pollutants emitted
into the air and the quantity removed by
atmospheric cleansing.™ Wind currents
are excellent cleansing agents and produce
Iateral movement with dilution of emitted
pollutants. Vertical movement is produced
by convection currents created by the
temperature decline with increasing alti-
tude. Normally, the barometric pressure
decreases with increasing height above
ground, ailowing gas molecules to spread
and leading to a decrease in gas temper-
ature (adiabatic lapse). Since warm air
tends to rise, convection currents are
formed, hftmg upwards earthborne pol-
lutants.

Failure of the normal cleansmrr mecha-
nisms produces an atmosphere \\lnch has
a high pollution potential. High emission
rates of pollutants into such an environ-
ment may produce high concentrations of
pollutant material in the ambient air. In

~ the Northcastern United States, a high

pollution potential is frequently produced
in the late fall and early winter by a stag-
nating high-pressure svstem or anticveclone
which is assocmted with fair wcather low
wind speeds, and temperature inversions.
These periods of atmospheric stagnation
lead to high concentrations of pollutants
and result in “air pollution episodes” with
associated injury to plants, animals, build-
ings, and human beings.

Weather conditions also influence the
rate of pollutant production. Sulfur dioxide
levels are highest in cold weather when

Clinical Pharmacology
and Therapeutics

large amounts of fuel oil and coal are
consumed; they fall to low levels in the
summer months.

Air contaminants found in vrban air

The pollutant composition of the ambi-
ent air is closely related to economic de-
velopment. The term “smog,” a popular
conjugation of “smoke” and “fog™ was
used to describe the English particulate-
laden environment produced by the uni-
versal burning of coal. This type of air
pollution, produced by various-sized par-
ticulates and sulfur oxides, is characterized
by its chemical reducing action and is the
dominant type of atmospheric pollution
found in large industrialized areas such as

"New York, Philadelphia, and Chicago

where coal and other fossil fuels are con-
sumed in large quantities.

Another major type of air pollution is
the well-known Los Angeles smog which,
although irritating eyes, decreasing visi-
bility, and injuring plants, contains much
lower concentrations of sulfur oxides and
particulates than the reducing smog de-
scribed above. Professor A. J. Haagen-
Smit** demonstrated that ultraviolet ir-
radiation of mixtures of hydrocarbons and
nitrogen oxides produced ozone and other
oxidants, leading to a smog similar in bio-
logic properties to that occurring naturally
in Los Angeles. Subsequent studies have
shown characteristic diumal variations.
Hydrocarbon and nitrogen oxide levels are
high early in the day corresponding with
the peak use of, automobiles, while oxi-
dant levels are at their maximum several
hours later reflecting the delayed effect of
sunlight on the hydrocarbon-nitrogen
oxide mixture. Photochemical smog ac-
cumulates in congested areas with high
densities of automobiles, low wind speeds,
temperature inversions, and adequate sun-
light to permit photochemical transforma-
tion. While initially recognized in the Los
Angeles area, photochemical smog has
now been observed in every region of the
United States.

A detailed account of l)hotochcmi'cnl
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atmospheric reactions has recently been
published.s? Bricfly, the most important
primary photochemical reaction appears to
be the photodissociation of nitrogen dioxide
into nitric oxide:

. NO;, + hh = NO+ O

where hv is the symbol for a light encrgy
unit. , Another important reaction is the
photodissociation of aldehydes into free
radicals: :

RCHO + hv = R + HCO
Ozone may be formed by the reaction of
free and molecular oxygen:
0+0, =0
or various peroxy compounds formed by
combination of the free radical with oxy-
gen:

R + 0. = ROO
The peroxy radicals react further with
nitrogen oxides and other pollutant sub-
stances to produce a number of secondary
substances including alkyl nitrates, peroxy-
acyl nitrates, alcohols, ethers, acids, and
peroxyacids. An important peroxyacyl ni-
trate, peroxyacetyl nitrate (PAN) exerts a
specific toxie effect on plants which may
be used as an indicator for its presence.
Table I lists average urban air based
on 1963 figures.s* Although a large num-
ber of organic and inorganic compounds
are found in urban air, most studies of
pollution-related health effects have moni-
tored but several of these. A health corre-
lation based on the observed concentra-
tions of sulfur dioxide might be strength-
ened or weakened if based on the con-
cenfration of another pollutant. Obviously
the ideal approach would be to measure
a large number of pollutants and biologic
effects and to interrelate them by statistical
techniques.

Meudusurement of air pollutants and
relative concentrations in various dareas

An understanding of measurement tech-
niques and levels is important for inter-
pretation of the health effects to be de-
scribed in the following sections.

Sulfur and sulfur compounds. Oxidized

Air polluﬁou 339

Table L. “Average” urban air, 1963,
approximate composition

Concentralion
Compound® (rg/1,000 ML)
Carbon dioxide 6.3 x 103
Carbon monoxide 8 x10s
Methane 1 x10s
Ethylene 1 x10s
Benzene 1 %105
Airborne particulates 1 =103
Sulfur dioxide 8§ x10¢
Formaldehyde solution 7 x104
Nitrogen dioxide 6 x10¢
Nitric oxide 4 %104
Phenols 2 %10+
Ammonia 2 x104
Oxidants (as ozone) 2 x 104
Particulate acid {as H.50,) 1.4 x 104
Acrolein 1.4x 304
Sulfates 1 x104
Benzenc-soluble particulates T %103
Large aliphatic hydrocarbons 3 x103
Nitrates ’ 2 x103
Iron 2 x103
Lead 8 x10?
Large n-alkanes (Cu to Cx) 5 x10?
Zinc R 2.3 x 102
n-Tricosane 8 x1;
Manganese 7 x1¢t
Copper 6 x1in
Titanium 3 =10t
Nickel 3 x1ot
Arsenic 2 =10t
Tin 2 x101
Vanadium 2 xI0
Chromitum 1 xIon
TH-Benz(de anthracen-7-one 8
3,4-Benzpytene 6
Phenalen-1-one 2
Benz(c)acridine 1
Dibenz(a,h)acridine 2 x101
Phenols/3,4-benzprtene 3,300
Aliphatic hydrocarbons/
3,4-benzpyrene 500
n-Alkanes/3,4-benzpyrene 83

sulfur, a-product of combustion of fossil
fuel, has Dbecn extensively studied and
related causally to health cffects. Sulfur
dioxide is the major form found in the
atmosphere although smaller amounts of
nonvolatile sulfuric acid and sulfate salts
arc also present. Sulfur dioxide, measured
in parts per million, is probably the most
widely measured pollutant. Unfortunately,
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the various methods vary “in specificity,
and the concentration mecasured by one
technique may not be identical with that
measured by another.™

Particulate sulfates are mecasured by
hlgh—\o]ume sampling devices which force
air through filter paper. The filtered par-
ticles may be weighed, sized, and analyzed
by chemical methods. Suspended sulfate
measured by this technique averages 5 to
15 pg per cubic meter. Total sulfation

_rates may also be determined by the

lead peroxide candle method in which
lead paste is converted to lead sulfate
over varying periods of time. Total sulfa-
tion is usually reported in units of milli-
grams of sulfate per 100 cm.? of exposed
Jead peroxide candle per day.

Particulate pollution. A number of
techniques for analysis of particulate pol-
lution are in current use. Unfortunately
it is frequently impossible to estrapolate
data obtained with one technique to an-
other.™ Dustfall is the measure of particles
which settle and generally is an index
of particles greater than 10 microns in
size. These particles are not respirable and

" the dustfall measurements do not corre-

Jate well with biologie effect. Three other
techniques are in widespread use and are
generally selected for health studies.
Particles may be sized and counted in
a photoelectric device which consists of
a light source designed to illuminate a
small volume of sample and a photomulti-
lier tube to detect flashes of light re-
flected by the individual particles. Perhaps
the most widely used devices are tape
samplers which draw air through suc-
cessive areas of filter paper for a given
period of time. The amount of particulate
materdal filtecred is measured by either
reflectance or transmittance techniques.
The former is widely used in the United
States and the measurements are expressed
as coefficient of haze (COII) units per
thousand linear fect of air. The high vol-
ume, sampler is used to measure total
particulate coucentration in large volumes
of air. A nuwjor advantage is that the par-

Clinical Pharmacology
' and Therapeutics

ticles may be . separated and analyzed
chemically for various components.
Photochemical smog. The intensity of
photochemical smog may be indicated by
the measurement of total oxidants, ozone,

“or certain organic oxidants such as peroxy-

acetyl nitrate (PAN).

Otiher pollutants. Carbon monoxide is
commonly measured by an infrared gas
analyzer and reported in parts per million.
Specialized techniques exist for the mea-
surement of oxides of nitrogen, h)dro-
carbons, and other pollutants.”*

Acverage tvalues and seasonal variations
in urban areas. Figs. 1 and 2 represent
soiling index (COH), particulate concen-
tration, and sulfur dioxide and nitro-
gen dioxide concentrations found in New
York City during 1967. Note the marked
decrease in sulfur compounds and par-
ticulates in the summer months reflect-
ing a decrease in fuel consumption, while
nitrogen oxides produced primarily by
automobile exhaust remain relatively con-
stant. Note that while the two measures
of particulate pollution correlate reasonably
well, occasional discrepancies occur.

The time of sampling and averaging is
extremely. important. Both monthly maxi-
mum 24 hour averages and monthly aver-
ages are presented in Figs. 1 and 2. A real
problem exists in the presentation of air
quality data. A low annual average may
conceal a peak period of exiremely high
air pollution and health effects may well
be sensitive to extremely high peaks as
well as to average exposure. Most monitor-
ing networks report hourly, daily, and
yearly averages. Individual 24 hour maxi-
mum averages may vary from annual means
by as much as 300 to 700 per cent.

Table II lists yearly mean values and
maximum 24 hour values for certain gas-
eous pollutants and suspended particulates
for a number of American cities.*®

The effects of air pollution on health

Characterization of the specific eflects
of urban air pollution on human health
is based on evaluation of a series of ¢pi-
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demiologic, toxicologic, and physiologic to respiratory - disease. Limited studies of
studies. Casual observations suggesting controlled human exposure, buttressed by
that London coal smoke might lead to a number of detailed animal exposure
. ‘respiratory impairment have formed the studies, have attempted to cvaluate the
basis for epidemiologic studies clearly re- irritant and toxic potential of specific en-
lating certain types of urban air pollution vironmental pollutants.. Air pollution con-
no/M®  Cobs - SMOKE SHADE .
. 1000 10 PARTICULATES --------- )
. . 2001 8
6004 61
400/ 4
2004 2
0 T T Y

J F M A M J J A S 0 N D

Fig. 1. Smoke shade (COH units) and suspended particulates {micrograms per cubic meter)
for New York Cily in 1967. The upper two lines represent 24 hour maximums while the
lower two lines represent monthly averages. Note that the 24 hour maximums may be con-
siderably higher than monthly averages. There is 2 striking seasonal variation with peak con-
centrations observed in the winter months.
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Fig. 2. Sulfur dioxide and nitrogen dioxide levels (parts per million) for New York City in
1967, Upper two lines represent 24 hour maximums and lower two lines monthly averages
as in Fig. 1. Sullur dioxide concentrations show marked seasonal variation and considerably
higher daily masimums compared to monthly means, In contrast, nitrogen dioxide, produced
primarily by automotive exhaust, is relatively stuble throughout the vear and does not show
the striking dillercnce between 24 hour maxiomuns and monthly means.
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use of a technique developed by her and”
Mead.® A summary of her sulfur dioxide
studies discussed against the background
of sulfur dioxide absorption studies of.
Strandberg has been recently published.*
Amdur plotted dose-response curves with.
the use of a one hour exposure to various.
concentrations of sulfur dioxide. A biphasicf
effect was observed with an increase in.
airway resistance occurring with as little
as 018 p.pm. but greater proportional
effects being observed at concentrations
above 20 p.p.m. Strandberg®® had shown
that the efliciency of upper respiratory
scrubbing and pollutant removal was much
greater with high concentrations of SO.,
so that greater percentages of lower con-
centrations reached the lower airway. Am-
dur took Strandberg’s absorption data, ap-
plied them as a correction factor to her
own data, and observed a reasonably
straight dose-response curve, over the
range 0.16 to 835 p.p.m. of §O..

Human exposure studies have been pub-
lished by a number of investigators with
varying results. Frank and associates®
demonstrated increases in airway resistance
in 11 healthy subjects when 5 and 13
ppm. of SO, were breathed for 5 to
30 minutes. While the two higher concen-
trations increased airway resistance, only
one of the subjects experienced an in-

- crease in airway resistance with the low-

est concentration. Snell and Luchsinger®’
were able to construct a dose-response
curve by administering 0.5, 1.0, and 5.0
ppm. for 15 minutes with the use of
maximum expiratory flow rates at half lung
volume as an indicator. Five of the 9
subjects had decreased flow rates at the
lowest concentration but the changes were
not significant for the entire group. Sig-
nificant changes were observed following
breathing of either 1 or 5 p-p-m. of SO..
Speizer and Frank®® found that 15 or 28
ppam. of SO. breathed for 10 minutes
significantly increased ainvay resistance but
that the effects were substantially greater
when the gas was mouth breathed rather
than administered by nasal mask,

Air pollution 343

In contrast to these studies, Wright'°
did not observe consistent changes in air-
way resistance following breathing of 2.5
to 23 p.p.m. of SO, for 20 minutes, and
Burton and associates®*® failed to alter air-
way resistance when their 10 subjects
breathed 2 to 3 p.p.m. for 30 minutes.

Partial explanation for the apparent in-
consistency in these studies is found in
our own published data. We exposed 96
subjects with or without pulmonary dis-
ease to a high concentration (50 p.p.m.}
of SO, for a short period (10 breaths) in
an attempt to determine the variability of
response. Considerable variation in re-
sponse was found although the patients
with bronchitis and asthma had signifi-
cantly greater responses, as a group, than
did the normal subjects. This individual
variation may explain the inconsistency
in reported studies. The observation that
bronchitic and asthmatic patients have
greater responsiveness to inhaled pollutants
confirms Amdur’s findings that guinea pigs
with high resistances appeared more sensi-
tive to airway jrritants® and also suggests
that certain individuals in an exposed
population may be more likely to suffer
health effects during periods of high pol-
lution.

Although statistical changes in pulmo-
nary function are found following inhala-
tion of sulfur dioxide, it is difficult to
imagine how community air pollution with
average levels of 0.1 to 04 p.pm. of
SO, and occasional peaks to 1.0 to 15
p-p-m. can produce the significant health
effects suggested by epidemiologic studies.
The inability to reproduce clinical effects
at levels encountered in the urban atmo-
sphere has focused attention on other
components—particularly particulate ma-
terial—found in polluted environments.

Nitrogen oxides. Nitrogen oxides are im-
portant toxic constituents of both automo-
tive exhaust and tobacco smoke, are pre-
cursors of ozone under conditions promot-
ing photochemical transformation, and are
believed to exert significant independent
effects on pulmonary tissue. The acute
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pulmonary insufficiency seen in farmers
working in silos, silo-fillers” disease, is be-
lieved related to inhalation of high con-
centrations of nitrogen dioxide and pro-
vides a human experimental model of
the consequences of exposure to that sub-
stance.  This pollutant may well explain
part of the relationship between chronic
obstructive pulmonary disease and smok-
ing, since tobacco smoke contains approxi-
mately 250 parts per million of nitrogen
dioxide.’® Table II and Fig. 2 show that
the, concentration of nitrogen dioxide in
urban air is usually less than 1 p.p.m.

. Freeman and associates®” have published
a series of studies reporting the effects of
various concentrations of nitrogen dioxide
on the rat lung. Rats exposed continuously
to 0.8 p.p.n. NO. survived natural life-
times -but consistently exhibited mild
tachypnea. Continuous exposure to 2
ppm. NO, produced changes in the
terminal bronchiole and alveolar duct with
broadening of bronchiolar epithelial cclls
and loss of cilia. Inclusion bodies within
lining cells suggested deficient cleansing
of inhaled or metabolic waste material.
Exposure to 10 fo 25 p.p.m. produced
large, air-filled heavy lungs without pul-
monary edema which resembled those in
human _emphysema and which produced
death from respiratory failure in 20 to 22
weeLs Microscopic study revealed narrow-
ing of the terminal bronchiolar lumens due
in_part to cpithelial cell hypertrophy and
in part to accumulation of cellular and non-
cellular debris at the junction of alveolar
duct and bronchiole. Distention and frag-
mentation of alveoli resembled that seen
in human emphysema. Of interest, alveolar
llmng cells were hypertrophied and ap-
peared to compress septal capillaries pre-
senting an additional barrier to gas cx-
change and presumably leading to the wni-
formly observed polycevthemia.

Respiratory mechanics and alveolar gas
e_xch'mge were studied in rabbits contmu-
ously exposed to 8 to 12 p.pm. of I\O
for 3 months by Davidson and associates.?
Functional remdual capacity and airway
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resistance increased, static lung compli-
ance was unchanged, and arterial oxygen
tension decreased. Arterial carbon dloude
tension was unchanged.

~ Boren' studied the interaction of nitro-
gen dioxide with carbon particles in an
a"ttempt to approximate part of the “pol-

lutant mix” found in the community at-

mosphere. Exposure of mice to 250 to 500
pp-m. NO. produced pulmonary edema
and frequent death while exposure to car-
bon particles alone or daily exposures to
25 ppm. of NO; for 30 minutes was
without effect. Exposure to carbon parti-
cles previously treated with NO, pmduced
focal destructive lesions with loss of alveo-
lar walls,

Behavior of inhaled particles. While in-

haled gases may move rapidly in and’

out of the respiratory system, the removal
of inhaled particles is considerably slow-
er and depends upon the efficiency of the
tracheobronchial mucociliary carpet and
of alveolar macrophage activity. The phys-
iologic response produced by an inhaled
gas is related to its solubility.” Sulfur
dioxide, a highly soluble gas, may pro-
duce an immediate bronchoconstrictor ef-
fect because it is immediately absorbed
by upper respiratory receptors; nitrogen
dioxide is considerably less soluble, may
reach more distant lung regions, and pro-
duce delayed nonrellex effects. The physio-
logic response of a particle, in contrast, is
determined by its chemical composition

-and size.

The most meanmrrful characterization
of particle dlmensnon is the equivalent
aerodynamic diameter which is the di-
ameter of a sphere of density 1 gm. per
cubic centimeter which falls in air with
the same terminal settling velocity as the
particle in question. Hatch and Hemeon®
showed that the alveolar retention of par-
ticles is rclated to two basic processes,
particle deposition and particle clearance.
Particles greater than 3 to 5 p in size tend
to be deposited in the upper respiratory
tract while alveolar deposition increases
with decreasing particle sizes. Particle
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clearance, on the other hand, is more ef-
ficient for smaller particles. The net re-
sult of these conflicting factors is to pro-
duce a zone of maximal alveolar reten-
tion which varies among particle species
but:ranges from 0.5 to 3 p. The effect
of particle species on retention is seen
in the study of Landahl and Herrmann®
who found that the particle diameter cor-
responding to 50 per cent retention ranged
from 09 u for NaHCO; to 3 for com
oil,

Wilson and LaMer!?? confirmed theoretic
predictions in human subjects by measur-
ing alveolar and total retention following
inhalation of a radioactive aerosol {Na*Cl).
Peaks of maximal retention at diameters
ranging from 0.3 to 10 p were observed.

‘Prolonged particle persistence was demon-

strated by Albert and co-workers® who
administered radioisotope-tagged iron ox-
ide particles of various sizes to human
subjects and followed chest radioactivity
with sodium iodide scintillation counters.
In one,.experiment, 30 per cent of 3.6 n
particles remained in the lung after 56

" days. In another study, about 30 per cent

of 50 p particles and 65 per cent of 2.9 p

'partlcles were retained at 24 hours.

The combined effects of particle size
and composition are shown in the study

-of Amdur and Com.’ The percentage in-

creases in guinea pig airway resistance
produced by inhalation of similar concen-
trations of zine ammonium sulfate were
80 per cent, zinc sulfate 40 per cent, and
ammonium sulfate 25 per cent. Dose-re-
sponse curves ‘were then prepared for in-
creaslnﬂ concentrations of partlculate sul-
fate at “different particle sizes. The slopes
of the different curves were dramatically
different; mcroasmﬂ concentration of par-
ticles of 14 o dmmeter produced small
increments in airway resistance while in-
creasing concentrations of particles of 0.3
p produced dramatic increments in resis-
tance. Equivalent concentrations of these
two particle sizes produced 5 per cent
and 80 per cont increases in airway re-
sistance, respectively.

pea TR

P i el A b L M T

T PRI ALl S AR S

Air pollution 345

Zine ammoniom sulfate had been se-
lIected by Amdur and Corn because earlier
studies suggested its possible irritant role
in the acute air pollution episode oc-
curring in Donora, Pennsylvania. The rele-
vancy of the particle sizes investigated was
later demonstrated by Corn and DeMaio®®
who found that 90 per cent by number
of the total particulate sulfates in Pitts-
burgh air were less than 1.9 p in diameter.

The studies reviewed in this section
have given rise to the concept of “respi-
rable” air pollutants. While measures of
total suspended particulates are widely
available, health effects may be more close-
ly related to the concentration of respi-
rable particulates. The chemical composi-
tion of these two groups of particulates
may vary widely. Benzene soluble organic
substances, total sulfates, and iron have
been shown to make up 7.7, 15.3, and
5.8 per cent of respimble dust and 3.5,
9.2, and 17.3 per cent of total suspended
particulate material.

Gas-particle interactions, The ubiquitous
occurence of cerlzin pollutant gases and
the demonstrated retention and irritability
of small particles have led to the concept
of gas-particle interactions. A particle might
potentiate the effect of an absorbed gas
by promoting deposition or by providing
a surface for catalytic transformation of
the gas to a more toxic form. Amdur?
showed that an 0.04 . aerosol of
sodium chloride potentiated the effect
of sulfur dioxide on' the guinea pig while
a 2.5 p aerosol did not. Zinc sulfate par-
ticles 0.29 n in diameter were shown by
Amdur and Com to potentiate the effect
of sulfur dioxide. Carbon particles were
shown by Boren' to act as a carrier for
nitrogen dioxide producing focal destruc-
tive pulmonary lesions reminiscent of hu-
man emphysema, while administration of
nitrogen dioxide alone produced pulmonary
edema.

Several investigators have attempted to
reproduce the animal observations of Anm-
dur and associates in man. While neither

Frank and associates®® nor Burlon and
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associates?® could demonstrate an increased
effect with a sulfur dioxide acrosol mix-
ture, Snell and Luchsinger’” found that a
distilied water aerosal (mean particle

‘size about 0.3 n) augmented the response

to sulfur dioxide while a saline aerosol
(mean particle size about 6 to 8 p) did
not.

Experimental obsercations of breathing
filtered air. \Vhile it may be ethically im-
possible to perform certain toxicologic

studies, the reverse procedure—elimination

of pollutants from an urban atmosphere—
is both ethically proper and scientifically
rewarding, Motley and associates™ demon-
strated significant improvement in pulmo-
nary function studies in emphysematous
patients who breathed filtered air for at
Ieast 40 hours. Recently Ury and Hexter®

) analyzed an experiment performed by

Remmers and Balchum and were able to
demonstrate a correlation between pul-
monary function tests and pollutant levels
in a group of 15 patients with severe ob-
structive emphysema who lived for 3
weeks in a controlled environment room.

Biologic effects of photochemical smog.
Toxicologic studies of the products of
‘photochemical smog on human subjects
stand in a different position than those on
the gases and particulates discussed above
because definite laboratory effects may be
observed at levels occuring in community
atmospheres. Most toxicologic studies
have measured either total oxidant or ozone
concentrations. Since ozone may consti-
tute up to 90 per cent or more of the
total oxidant level, the two measures may
be roughly =quated. The studics described
below should be analyzed with regard to
the fact that total oxidant levels in certain
communities may average 0.2 to 0.5 daily
and may peak to levels of 1.0 p.p.m. in
dense photochemical smog.

Efe irritation is experienced when total

. oxidant levels reach 0.1 to 0.2 p.p.m. and

concentrations of ozone between 0.2 to
05 p.pm. reduce visnal acuity. Brief ex-
posure to 0.05 to 0.1 p.p.m. produces

~irritation and dryness of the upper respira-
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tory passages and concentrations between
0.30 to 1.0 produce choking, coughing,
and severe fatigue.®* Diffusing capacity
and other pulmonary function studies
were significantly decreased in normal sub-
jects exposed to 0.6 to 0.8 p.p.m. ozone
for 2 hour periods,’*® and the decrease
in function persisted for up to 24 hours.
Griswold and associates® exposed a nor-
mal volunteer to 1.5 to 2.0 p.p.m. and pro-
duced a syndrome characterized by im-
paired lung function, severe chest pains,
coughing, headache, and difficulty in co-
ordinating which persisted for almost 2
weeks.

Epidemiologic studies

Goldsmith'* has emphasized that epi-
demiology is literally translated as “the
science of that which is upon the people.”
He pointed out that the total manage-
ment of environmental problems from a
general concern for disease states, through
identification of causative environmental
factors, to the establishment and observa-
tion of workable control systems is basical-
ly the responsibility of the epidemiologist.
This review will outline certain epidemio-
logic principles and present data from a
number of important studies attempting to
evaluate the relationship between urban
air pollution and health.

Air pollution epidemiology attempts to
relate various air phenomena with various

_health phenomena. Health phenomena may

be observed by recording general or spe-
cific death rate or by various indices of mor-
bidity including clinic visits, absenteeism
in working populations, observation of
panels of selected patients, or interview
techniques on various population groups.
Physiologic effects which may or may not
produce symptoms may be identified by
the application of physiologic testing pro-
cedures or by pathologic examination of
autopsy or biopsy material. Air phenomena
are cvaluated by meteorologic pollutant
concentration and pollutant emission stud-
ies. The total body burden of certain air
pollutants may be determined by fre-
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quent air quality measurements or pre-
dicted from mathematic models with the
use of emission and meteorologic data,
Interpretation of air pollution: epidemio-
logic data is facilitated by the suggestion
of Ipsen and associates®® that air and
health phenomena may be interrelated in
at least four ways. The obvious occurrence
of both high levels of air pollution and
excessive mortality and morbidity rates has
. been called the “double phenomena” and
is typified by the classic air pollution epi-
sodes. The obvious outbreak of a specific
disease (epidemic) may be related to a
recognized air contaminant, an example of
specific epidemiology, or a unique air phe-
nomenon may be studied in retrospect and
related to more subtle health phenomena.
A fourth interrelationship is the statistical
- association of subtle air and health effects
over a definite time period. .
Quantitative study of the above rela-
tionships requires accurate measurement
of both air and health phenomena and
definition of the relationship between these
two factors. A number of considerations
may confuse the relationships between air
pollution and health effects, The unmea-
sured variable may either produce an
apparent rel'monslup or may obscure an
actual relationship. Frequency of cigarette
smoking, genetic background, climate,
presence of influenza virus or other respi-
ratory infectious agent, and economic level
are other variables which may alter the
frequency of health phenomena. Both air
pollution and. health effects might be re-
Jated to a third variable and not them-
selves interrelated. For example, cold
weather might produce upper respiratory
infections and also increase fuel con-
sumption producing an increase in air
pollution. A study correlating upper res-
piratory infections and air pollutlon would
predict a causal eflcct where, in fact, none
might exist. If the cflect of cold tempera-
ture could be controlled by making a
serics of health observations during two
periods—both with cold temperature but
onc with higll pollulion, and the other

L
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with Tow pollution~—more meaningful data
might be obtained. Many of the studies
reviewed below have attempted to con-
trol certain of these factors by evaluating
populations in different geographic loca-
tions, and different areas of the same ur-

. ban area and children (presumably non-,

smokers) or by measuring all conceivable
variables and eliminating them statistically.

The conclusions of most epidemiologic
studies are based on statistical techniques
ranging from simple standard testing pro-
cedures to complicated analyses made pos-
sible by high-speed digital computers, Un-
fortunately for many physicians, the sta-
tistical techniques used to support a given
conclusion are frequently unfamiliar and
reliance must be placed on the statistical
ability of the editorial review. The papers
of Ury and Hexter,” Reinke,® and Sterling
and associates® should be consulted for
an introduction to air pollution sfatistics,
Standard analysis of variance and simple
correlation procedures may be used when
the data are normally distributed. Non-
parametric tests such as chi square, sign
test, or Wilcoxon tests may be used if the
data are not normally distributed. Multi-
ple regression with cither linear or non-
linear treatment is especially useful when
evaluating the effect of multiple factors
on various health indices. Verma and as-
sociates?® related both health and en-
vironmental variables to time and at-
tempted to remove time trends in order
to study the relationship between health
effects and air pollution. This study and
the series of papers by McCarroll and as-
sociates™ make use of a series of correla-
tions for each time interval, The latter
authors, for example, published “correlo-
grams” which graphically presented both
cross- and auntocorrelations for a group of
symptoms and a group of air pollutants.

Air pollution episodes: The double phe-
nomena, Certain striking cpisodes char-
acterized by obvious increase in air pollu-
tion and obvious health cffccts provided
the carliest suggestion that air quality and
health might be closcly related, This sce-
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tion deals with the major air pollution di-
sasters (double phenomena of Ipsen®) and
also reviews certain other episodes of high
pollution which were retrospectively as-
sociated with increased death and mor-
bidity. Obviously, as public and profes-
sional awareness increases, more such
episodes may be regarded as double epi-
sodes.

On Monday, December 1, 1930, a ther-
mal inversion markedly reduced the dilut-
ing capacity of the atmosphere in the
Meuse River Valley in Belgium, a river
valley 15 miles in length surrounded by
hills rising to 300 feet on either side. Chest
pain, cough, shortness of breath, and eye
and nasal irritation were comunon symp-
toms; 60 persons died in a period of one
week. Air quality measurements were not
made but it is estimated that sulfur diox-
ide concentrations ranged between 10 and
38 p.p.m. Goldsmith* has suggested that
sulfuric acid, produced by combination
of sulfur dioxide with water vapor in the
presence of other pollutants, was probably
one of the major irritating substances pres-
ent in the atmosphere.

The effect of a similar atmosphenc in-

Clinica! Pharmacology
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version occurring in Donora, Pennsylvania,
located in a valley of the Monongahela
River, has been masterfully portrayed by
Berton Roueché® in his book, Eleven blue
men: Tales of medical detection. The epi-
sode began on the moming of Tuesday,
October 26, 1948. Over 40 per cent of
the population became ill with lower and
upper respiratory symptoms; 20 died, most
on the third day of the episode. While
the pollutants responsible for the irritant
effects have not been identified—measure-
ments were not made during the episode—
sulfur dioxide concentrations were esti-
mated to be as high as 2.0 pp.m.t*

The most disastrous air pollution epi-
sode occurred in the British Isles from
December 5 to 9, 1952. Fig. 3 shows the
number of deaths registered in Greater
London for each week beginning with
November 15 and continuing through Jan-
uary 10. The dashed line shows the aver-
age death rate for the period of 1947
through 1951; deaths above the dashed
line represent “excess” deaths. The total
excess was behween 3,500 and 4,000 deaths
for the entire period. Even though atmo-
spheric conditions improved within 4 days,
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Fig. 3. Daily mortality data during 1952 to 1953 in the Greater London area showing the
striking increase in death rate during a period of extremely high poilution, Dashed line shows
daily martality data for the period 1947 to 1931 and the dillerence between the two lines
is considered “excess martality.” ( Redrawn from Goldsmith.11)
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the increase in deaths persisted throughout

the month of December, suggesting that

the initial pollutant insult was compli-
cated by other factors (presumably in-
fection) which perpetuated the mortality

i ' rate.

i A number of periods of high air pollu-
tion have been recorded in New York
City—a city which consistently experiences
extremely high levels of atmospheric con-
taminants. A period of persistent tempera-
ture inversions occurred from November

. 15 to November 24, 1953. The intensity

~of air pollution was seen in the increase
in the daily average smoke shade readings
from a peak (for the period of observa-
tion) of 242 in 1950 through 1952 and

" 276 in 1954 through 1956 to a peak of
8.38 on November 20, 1953. Greenburg
and associates*® compared the daily death

i ' . 340
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rate during that period with that observed
in 1930 through 1952 and 1954 through
1956. The daily number of deaths was
greater than 250 in only 12 of the 210
control days (5.7 per cent), while that
number was exceeded on 6 of the 10
days (60 per cent) of the November,
1953, inversion period. An increase in clin- .
ic visits for upper respiratory and cardiac
illnesses but not for asthma was also ob-
served during this period.*”

Many of the New York City episodes
have not been true “double phenomena,”
in which both health and air phenomena
were immediately apparent. The subtle
effects on human health may be seen in
a secries of statistical studies conducted
by Greenburg and associates*™*® and by
McCarroll and Bradley.® Fig. 4 is taken
from the latter investigators and demon-
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Fig. 4. The variely of interrelationships between air and health phenomena is shown in this
compesite figure. The upper pancls present duily mortality rates in New York City. Fifteen

day moving averages are shown in detted lines and, predicted mortalily rate based on previ-
ous years is shown in solid lines. Sulfur dioxide and smoke shade concentrations are presented
as indicators of air pollution, See text for complete description. {Adapted from MeCarroll and

' Bradley.c?)
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strates the varicty of interrclationships ob-
served between human health and the
environment. Daily deaths from all causes,
sulfur dioxide and smoke shade concen-
trations, are shown. Two types of control
mortality data are shown. The solid line
shows the expected daily mortality rate
based on data from previous years; the
dotted line is a 15 day moving average
based on the 7 days preceding and fol-
lowing the day in question.

November 26 to December 6, 1962.
Sudden increases in daily death rate and
air pollution which appear to be related
are observed. An increase in morbidity
among individuals living in nursing homes
was also observed during this period.**
McCarroll and Bradley® pointed out that
while mortality rate tends to fall below
expected levels following such a sudden
rise in pollutant levels, this fall is never
sufficient to compensate for the excess
of deaths on the preceding days.

December 30, 1962 to January 15, 1963.
This period demonstrates certain other
environmental relationships confusing the
direct effect of air pollution on health.
A sudden temperature drop occurred on
the night of December 30 to below 10°
F. A'broad peak of increased mortality rate
follows this but two other mortality rate
peaks appear related to air pollution peaks
during a period of relatively constant tem-
perature

January 29 to February 13, 1963. The
presence of an influenza epidemic may
seriously distort mortality rate figures. The
daily mortality rate is well above pre-
dicted levels and the moving average is
obviously a more appropriate base line.
Air pollution and mortality rate peaks
appear to be related even though the
mortality figures are considerably higher
than usual.

April 15 1o April 25, 1963. This perlod
demonstrates the presence of an increased
mortality rate peak without increase in the
air pollution indices but during a period
of decreased wind speed and increased
frequency of inversions. The mortality
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rate peak is statistically unexpected and
difficult to explain. The sudden rise is
not compatible with an infectious disease
process. Other unmeasured pollutants may
have been elevated or other yet unde-
termined environmental factors may bave
been responsible. Cold temperature and
influenza virus could be eliminated as
possible causal factors. .

February 27 to March 10, 1964. This
episode was characterized by extremely
high levels of air pollution which suddenly
appeared and were associated with ex-
tremely low wind speeds and an increased
frequency of temperature inversion. It ap-
pears to be an inescapable conclusion that
the sudden change in concentration of air
pollutants from low levels to very high
levels is responsible for the sharp increase
in mortality rate.

The Thanksgiving Day air poﬁu!zon epi-
sode. On November 19, 1966, a large mass
of cold air—an anticyclone—moved over
the Eastern seaboard and persisted until
November 25. Wind velocity fell to 4.3
miles per hour and daily temperature
inversions appeared. Fig. 5A shows hourly
concentrations of carbon monoxide, smoke
shade, and sulfur dioxide. The intensity
of the pollution is shown by the hourly
maximum for sulfur dioxide which reached
0.69, 097, and 1.02 on November 23,
24, and 25, respectively. Pollutant concen-
trations dropped precipitiously on the
evening of November 25 due to a sudden
change in metcorologic conditions with
increasing wind speeds.

Four separate health indices are pre-
sented in Fig. 5B. Pollution levels are in-
dicated by 24 hour average values for
sulfur dioxide. The second panel shows
the number of positive responses to a
query regarding eve irritation contained
in a questionnaire administered by Becker,
Schilling, and Verma.?® The middle panel
shows daily mortality data together with
predicted mortality rate (dashed line)
from Glasser, Greenburg, and Ticld.*® The
two lower panels show the frequency of
emergency room visits for respiratory con-
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Fig. 5A. Air pollutant and wind speed measurements for the period before and after Thanks-
giving Day, 1966. Thermal inversions and decreased wind speeds created a stable atmosphere
with striking increases in carbon monoxide, smoke shade, and sulfur dioxide.
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Fig. 5B. Four separate health indices from three dilferent investigators demonstrate the eflects
of the Thanksgiving Day inversion on human health. From above downward, the top panel
shows sulfur dioxide concentrations while the second panel shows the incidence of eve irrita-
tion during a five day period studicd by Becker, Schilling, and Verma.2® The middle panel
shows daily mortalitv data together with predicted mortality {(dashed line} from Glasser, Green-
burg. and Ficld.#® The two lower panels show the pattern of emergency room visits for res-

pitatory complaints from Glagser, Greenburg, and Field* together with our own unpublished

data ( dashed line).
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plaints from the study of Glasser, Green-
burg, and Ficld* together with our own
unpublished data (lower panel). Thus,
four separate health indices demonstrated
a significant increase during the period of
high pollution. '
Non-episodic-correlated health effects.
Health cffects of community air pollution
are most obvious during the episodes of
unusually high pollution reviewed in the
previous section. Evidence to be reviewed
in this section suggests that exposure to
regularly occurring concentration of air
pollution may also exert a deleterious ef-
fect on health. The precautions regarding
epidemiologic interpretations  discussed
earlier apply with equal urgency to the
studies reviewed here. An observed health
effect may be due to variables other than
air pollution or an actwal health effect

Clinical Pharmacology
and Therapeutics

duc to air pollution may be masked by
some more powerful factor such as ciga-
rette smoking,

Obviously all such papers could not be
included. "We have in general selected
papers which have either attempted to
control most extraneous variables or have
preseinted important observations that
could be due to positive findings. While
negative findings frequently do not find
their way into print, several such papers
have emphasized that “negative” findings
cannot be equated with “no air pollution
effect.” Louden and Kilpatrick,® for ex-
ample, were unable to find a correlation
between the frequency with which anti-
tussive medication was prescribed and the
concentrations of certain air pollutants.
They pointed out that this technique might
not be sufficiently sensitive to demonstrate

Table IIL. Air quality measurements in regions used for epidemiologic study

| High | Low i High/low ratio

Prindle et al.5? ) )

Sulfation, mg. SO-/100 cm.2/day 37 , 06 - . 6.2

Suspended particulates, pg/AL.3 151 109 1.39

Dustfall, tons/mile2/month 83 26 32
Holland and Reids? o

Sulfation, mg. $0./100 em.* - 1.65 - 0.95 1.7

Dustfall, mg./M.2 136 : 59 . 2.3
Burn and Pembertont? (winter means) ‘ ) : e,

Sulfur dioxide, p.p.m. 0.25 012 2.08

Smoke concentration, #g/M.? 770 . 450 1.7
Winkelsteintod _ .

Sulfation, mg. 50,/100 cm.?/day 125 0.20 6.3

Suspended pacticulates, pg/M.2 206 75 . 27
Dohan et al.#* ) .

Suspended sulfate, pg/M.2 198 74 2.7

Suspended particulates, pg/M.? 173 101 17
Toyama?®s (Kawasaki City—April) . .

Sulfation, mg. S0,/100 em.2/day 17 — ' —

Dustfall, tons/Km.2/month 70.0 122 57
Ishikawa ct al £9 (emission data)

Sulfur osides, tons x 103/ vear 455 36 ’ 12.8

Particulales. lons x 10%/vear 47 B2 - 1.8

. . - N . . -, N .
This talle reilects the varcty of air pollution indices found in the literature. Sinee the results from one instrument
may net be dircetly translated to thuse Erom another, no ailtempt al conversion hits been made, -
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an effect of air pollution on the symptom.

of cough.

Geogmphw d:ﬁcreuces in disease fre-
quencies, A number of studies have de-
monstraled an increased incidence of respi-
ratory disease among urban populations
compared with that among rural popula-
tions. Since the demonstration of an urban-
rural health gradient obviously depends
upon the demonstration of an urban-rural
pollution gradient, pollutant ratios (for
-indices of sulfation and particulate pollu-
tion) are given. Absolute levels of pol-
lution in the studies cited are presented
in Table III to enable comparison of air
quality among areas. Moreover, the studies
discussed emphasize that other variables
such as economic level, indoor heating
techniques, and frecquency of cigarette
smoking may also produce an urban-rural
health gradlcnt

Prindle and associates,®® in 1959 stud;ed
two heighboring communities in Pennsyl-

Air poll ution 353

vania which were believed to have differ-
ent air quality characteristics. Dustfall and
sulfate pollution were 3.2 and 6.2 times
more intense in Seward as compared with
New Florence. In addition, sulfur. dioxide
vegetation damage was demonstrated in
Seward but not in New Florence. While -
most pulmonary function tests were simi-
lar, subjects in Seward had significantly
higher airway resistances suggesting a sub-
tle eflect of some environmental factor.
Respiratory disease incidence was studied
in 293 London men and 477 rural English-
men by Holland and Reid.>* Pollutant ratios
averaged 2.3 for dustfall and 1.7 for sul-
fation. The Medical Research Council’s
short questionnaire and several simple pul-
monary function studies were administered
to each subject. Both age and residence
gradients were observed. Persistent cough.
and sputum production were observed in
38.7 per cent of the London men between
the ages of 50 and 59 years compared to

. B8 onoon
3 countrY TowNs

- §lt
Mean $504
Peck
Flow 5004
Raite
fL/M)
130
80y
%
Frequency
. of
Respiratory
Symploms 20
- 0 -

A

7
c

Fig. 8. The interrelationships between smoking and exposure to air pollution are shown, Data
obtained from men living in London are shown in hatched area; data from men living in
rural areas are shown in clear areas. Smoking history as follows: A, nonsmoker; B, exsmoker;
C, 1 to 14 Gm. tobacco per day; D, 15 to 24 Gm. per day; E, 25 Gm, or more. Note that the
frequency of cough and sputum production increases and mean peak flow rate decreases
with increasing smoking exposure. For each smoking chass, symptoms are more frequent and
pulmonary function povrer in men living in London comp'lred to those for men living in

rural areas. {From 1lulland and Reid.37) -
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189 per cent in men of the same age

living in country towns. In contrast, sig-
nificant differcnces were mot found be-
tween younger men living in London or
in English country towns. Fig. 6 is taken
from their study and shows the effect of
both cigarette smoking and place of resi-
dence on symptoms of respiratory discase

and pulmonary function. Clearly the two.

factors are additive. The Londoner who
smokes has more than five times the fre-
quency of brenchitis and 80 per cent of
the pulmonary function of a rural dweller
who does not smoke.

Holland and Reid later combined their
data with those obtained from American
telephone workers by Seltser and Stone.
The combined data®s provide an interest-
ing perspective on the comparative fre-
quency of respiratory disease in the two
countrics. The frequency of persistent
cough and sputum production was 22.2
per cent in the fifth decade and 25.8 per
cent in the sixth decade in the American
subjects. These combined data suggest
that little difference exists in the fre-
quency of chronic bronchitis among men
between the ages of 40 and 49 living in

3N : ’ )
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London, English country fowns, or the
United States. In the decade 50 to 59,
however, bronchitis is much more com-
mon in London than in either English
country towns or the United States. A

marked age gradient is seen in the London

men but not in the other two groups sug-
gesting that life in that city predisposes to
the development of bronchitis. Fig. 7,
taken from the combined study, shows the
relationship of a single pulmonary func-
tion test, the FEV, (one-sccond forced
vital capacity), and cigarette smoking in
the three populations. Some factor in ad-
dition to cigarette smoking appears to
depress pulmonary function in English-
men, and this -appears to be the levels
of air pollution.

A third study by Colley and Holland®
shows the application of the questionnaire
technique to family groups in an effort to
assess the varying influences of smoking,
area of residence, place of work, family
size, social status, and genetic factors in
the development of chronic respiratory
disease, Two areas of London were selected
for study. In fathers, smoking and social
class in_ﬂuenced the prevalence of cough

ysa

LONDON

0 A B

C D E

Fig. 7. Data from the combined study of Hollund, Reid, Seltzer, and Stoness show the re-
lationship of a single pulmonary function test, FEV,, to smoking history and place of resi-
dence. Smoking clusses on abcissa dre the same as in Fig. 6.
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while the arca of home residence did not.
In both children and mothers the area of
residence influcnced the incidence of cough;
mothers were not influenced by social
class. Studies such as this are useful in
attempting to separate the interacting fac-
tors influencing the frequency of respira-
tory' disease in a given population.

Bumm and Pemberton® took advantage
of differences in air pollution within the
town of Salford to study the effects of
air pollution on the incidence of chronic
bronchitis and Jung cancer. The average
smoke pollution for the entire area is ex-
tremely high (510 ug per cubic meter)
but ranges from 170 on the periphery to
680 centrally. Measurements of both sul-
fur dioxide and particulate concentrations
indicate air pollution in the central areas
to be about four times more intense than
that in outlying areas. Incidence ratios
based on observed incidence divided by
expected incidence were caleulated and
tested by chi square analysis. Incidence
ratios for episodes of bronchitis were 130
in the high pollution area and 60 in the
Jow pollution area. Mortality ratios for
deaths from bronchitis, lung cancer,
arteriosclerotic heart disease, and cerebral
vascular disease were 128, 124, 90, and 75,

Air pollution 355

respectively, in the high pollution area
and 52, 79, 120, and 111 in the low pollu-
tion arca. Differences in morbidity and
mortality rates from chronic bronchitis and
death from lung cancer were highly signifi-
cant.

A similar geographic approach within
the greater Buffalo area was undertaken
by Winkelstein and associates!®* and
demonstrated similar findings, In addition,
this study also evaluated economic status
as a possible causal factor in death from
chronic obstructive lung disease. Stan-
dardized mortality ratios were calculated
from death certificates, and economic class
was derived from census information. Mor-
tality rates from respiratory disease and
gastric carcinoma within each economic
group were closely related to air pollution
levels which averaged greater than 135 ug

er cubic meter in the high pollution area
and less than 80 pg per cubic meter in
the low pollution area. A similar rela-
tionship could not be established for lung
cancer. Correlation between mortality rate
and air pollution with the use of sulfation
(lead peroxide candle method) as the
index of pollution was poor, demonstrat-
ing the importance of selection of air
quality indices in such epidemiologic stud-

. I ] cChronic Respiratory Disease
Lung Concer
Stomach Cancer.

200

. 1607
Standardized

° Mortality 1204

Ralio

80

40

[4]

80-100

100-135

_Suspended Particulates ,uq!M3

Fig. 8. Standardized mortality ratios for four air pollution regions in Buflalo-Ere County,
New York, Data adapted Trom Winkelstein and associates??s. ¢4 show a relationship between
air pollution and mortality rates for chronic respiratory disease and stomach cancer but not
for lung cancer. :
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ies.*®® Fig. 8 shows the standardized mor-
tality. ratios for chronic respiratory discase,
Iung cancer, and gastric carcinoma for the
four air pollution areas.

.. ‘Two .other studies demonstrate the ad-

:vantages and pitfalls of correlative studies

among illness rates and pollution levels in
multiple geographic areas. Hickey and as-
sociates,”® in a startling and provocative
paper,” correlated atmospheric concentra-
tions of a number of trace metals and of
suspended particulates with mortality data
from a number of disease states for 26
American cities. Correlation coefficients be-
tween cadmium, zing, tin, and vanadium
concentrations and diseases of the cardio-
vascular system were 0.73, 0.56, 0.35, and
050, respectively. Lung cancer was cor-
related with the same trace metals but
not with suspended particulates. Such
data must bec considered as an opening
epidemiologic wedge rather than evidence
that cadmium causes heart disease since

- some unspecified variable might affect

both trace metal pollutant levels and mor-
tality rate fromn heart disease. Dohan and
associates?® correlated the incidence of res-
piratory disecase absences lasting more
than' 7 days for five plants located in cities
with varying air pollution. A close corre-
laion between absence rates and sus-
pended sulfates (correlation coeflicient,
0.96) but not with suspended particulate

Clinical Pharmacology
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was demonstrated. A similar relationship
at a higher level was demonstrated when
a year with an influenza epidemic was
compared with other nonepidemic years.

'The problem of air pollution is world-
wide and similar geographic studies have
appeared from other countries. Toyama®®
recently reviewed air pollution research in
Japan and demonstrated high correlation
coeflicients between bronchitis and air pol-
lution in 21 districts of Tokyo but not for
lung cancer or cardiovascular disease.
Oshima and associates”” administered a
health questionnaire to a group of workers
and found respiratory symptoms to be
considerably more common in the high
pollution Tokyo-Yokohama area compared
to the low pollution Nigata area.

Another epidemiologic approach-is the
study of geographic variations in observed
pathology. Thurlbeck®™ has recently re-
viewed the criteria for the pathologic
diagnosis of emphysema and outlined an
approach to “geographic pathology.” Toy-
ama®® studied the incidence of pulmonary
fibrosis-in accidental deaths autopsied by
the Tokyo Municipal Medical Examiner.
Fibrosis was found in 49 per cent of Iungs
from persons living in highly polluted areas
but only 16 per cent of Iungs from those
living in areas of low pollution.

Ishikawa and associates®® used a quanti-
tative technique to measure the presence

ST. Lowis
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Fig. 9. Incidence of anatomic emphysema as a function of age in a highly polluted city, St.
Louis, compared to a relatively clean city, Winnipeg. (Redrawn from Ishikawa and associ-

a'tes.“")
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and severity of emphysema in 300 routine '

autopsies from each of two cities with
differing air quality. St. Louis, Missouri, is
heavily contaminated emitting six to thir-
teen times the pollutants as Winnipeg in
Canada. Their findings are shown in Figs.
‘® and 10 adapted from their study. The
incidence of emphysema increases with
- age in both cities but is always consider-
ably more prevalent in St. Louis. For each
category of smoking history, emphysema
was always more common in St. Louis.
The interacting role of cigarette smoking
is seen in the observation that severe em-
physema although more common in smok-
ers living in St. Louis than in Winnipeg
was never seen in nonsmokers living in
either city. Such studies may explain the
wide variation in incidence of emphysema
which ranges from 12 per cent in the
nonsmoking resident of Winnipeg to al-
most 80 per cent in the smoker from St.

Louis.

' StL
100
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Prevalence
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\ - 0 NON
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" A number of informative epidemiologic
studies have been performed on children
since variation due to tobacco smoking,
occupation, and frequent change of ad-
dress is generally minimized. Douglas
and Waller® studied a sample of 3,866
children from birth in 1946 to the age of
15 in 1961. Four air pollution areas, based
on domestic coal consumption, were con-
structed. Table IV lists several of the
many indices reported in this study and re-
veals a consistent relationship between
lower (but not upper) respiratory disease
and level of air pollution. i

Toyama® studied pulmonary function
and administered a questionnaire to a large
group of children attending six schools in
the Tokyo area. Pollution Ilevels were
about three to four times higher in schools
located in induslrial areas compared to
those in residential areas. The frequency
of cough and eye irritation ranged from
2.0 and 13.8 per cent, respectively, in thei

Mild -Mod Severe

SMOKERS

SMOKERS

Fig. 10. Influence of smoking history and place of residence on prevalence of anatomic
emphysema from study of Iihikawa and associales.®® For each smoking history more
emphysema was found in St. Louis compared to \Winnipeg. Dilferences were: less marked in )
heavy smokers. Note that severe emphysema was not seen in nonsmokers living.in either.city.
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Table IV. Incidence of respiratory infections in children (per cent of sample)

from Douglas and Waller®!

Air pollution cxposure

Very low , Low L Moderate | High
Hospital admission for: :
Bronchitis 0.0 0.9 10 14
Pneumonia 11° 14 16 1.8
Upper respiratory infection 04 0.3 04 1.1
Tonsillitis ' 4.4 6.2 57 5.2
More than one attack of lower respiratory ‘
infection in first two years of life .
Middle class 3.0 4.0 77 9.3
Working class 5.1 108 139 154
Rales or rhonchi recorded
Once or more 10.8 13.7 17.5 17.3
Twice or more 0.5 21 2.5 2.7
Atage 15 02 12 21 2.2

fowly polluted area to 13.2 and 59.8 per cent
in the high pollution area, while peak flow
‘rate measured during Fcbruary averaged
306 + 3.7 L. per minute in the low pollu-
tion area and 270 + 3.3 in the high.
Temporal cariations in mortality rate
and morbidity, In addition to studying
geographic variations in illness rates, the

air pollution epidemiologist may attempt

to study temporal variations in disease
rates within a single community and at-
tempt to comrelate thesc variations with
certain environmental variables.

One of the earliest demonstrations of
the relationship between illness rates and
air pollution levels was the study of Waller
and Lawther®® who followed 180 bron-
chitic patients in Greater London by
means of regular diary entries, The pa-
tients entered a single letter in their diary
each day and this was scored as follows:
condition better than usual, ~1; condition
unchanged, 0; condition worse than usual,
+1; condition much worse than usual, +2.
Smoke and sulfur dioxide concentrations
were measured by several lechniques. Fig.
11 reveals the striking correlation in smoke
and illness peaks during a 4 month period
in 1955 to 1956. A smog cpisode began
during the first week of January and smoke

e L o S TS i i e ol ol T R e

concentration reached the extremely high
level of 10 mg. per cubic millimeter later
in the cvening of January 3. Early the next
moming, a wet fog appcared decreasing
visibility and smoke concentration fell to
almost normal limits. The illness score ex-
ceeded 0.7 indicating that, on the average,
70 per cent of the chronic bronchitics felt
worse. The authors concluded that air
pollution appeared to exert significant ad-
verse health effects -but that dense wet
fog did not appear to intensify these ef-
fects.

A detailed study of “Health and the
urban environment” was undertaken by
McCarroll and associates™ within a half-
mile square area in the lower east side of
Manhattan. A daily record of such symp-
toms as cough and burning or itching eyes
was kept in over 1,000 adults for a full
year. Smoking history was recorded and
air pollution- measured by a specially con-
structed monitoring station within the
area.

Their data were initially analyzed by a
scries of correlation cocflicients between
each symptom and cach measure of air
pollution. These cross-correlutions were
calculated with a time lag of between 0 to
28 days since the appearance of a symp-
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Fig. 11. Striking correlation between smoke concentration and an arbitrary illness index in 180
bronchities studied by Waller and Lawther®® in Greater London during the winter of 1955 to
1956. This study provided the first experimental evidence that the health of patients with
chronic obstructive lung disease was impaired by exposure to atmospheric pollutants.

tom might be related to environmental
events occurring at some point in the past.
In addition, autocorrelations, correlations
between each symptom, and index of pol-
Iution and the corresponding value for
each preceding day back to 28 days were
calculated as indices of phenomena per-
sistence. For rapid inspection purposes,
each set of correlations was plotted against
the lag in days as multiple correlograms.

The data demonstrated that eye irrita-
tion lasted for short periods of time while
cough persisted for considerably longer
periods of time. The best correlations be-
tween eye irritation and sulfur dioxide
appeared when Jag was not introduced;
the best correlation between cough and
sulfur dioxide appeared when levels of
pollutant measured one to three days pri-
or to onset of cough were used. A similar
relationship between cough and particu-
late density was obscrved; eye irritation
did not correlate with particulate density.

The same data were reevaluated by Cas-
sell and associates® in a recent paper.
Noting that previous papers had pointed
to a multivariate nature of both stimulus
and response, the authors report results

et gy

from multiple correlation analysis and from
a relatively new statistical technique,
principal components analysis. Correlation
coefficients between the symptom of cough
and wind speed were 0.217; temperature,
—0.494; barometric pressure, 0.269; particu-
late pollution, 0.194; and sulfate pollution
was (.112,

Principal components analysis was un-
dertaken to study the interaction of groups
of environmental factors on respiratory
symptoms. The symptom complex of
cough, sore throat, and “common cold”
was found to be associated with hvo sets
of environmental conditions: cold, wet,
windy, “terrible” weather or cloudy, humid,
not too cald, windless weather associated
with atmospheric stagnation. Eye irrita-
tion, in contrast, was associated with sun-
ny, windless days during periods of high
antomotive pollution,

The multiple-factor problem may be
well seen in the studies of Spodnik and
associales™ and of Verma and associates,”®
who scrially studied airway resistance and
absence rates, respectively. Both groups
noted a strong cyclical time trend. Airway
resistince was observed by Spodnik and
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associates to be closely corrclated with
outdoor temperature (-046) and only
poorly associgted with particulate concen-
tration. Unfortunately, only a single index
of air pollution, suspended particulate con-
centration, was included in the experimen-
tal design. Verma and associates found that
46 per cent of the respiratory illness rate
variability was accounted for by a time
model and 20 per cent of the variability
by a linear air pollution model, while com-
bination of both models explained 50 per
cent of the variation. They concluded that
respiratory illness rates were highest on
cool days when sulfur dioxide levels ex-
ceeded 0.03 p.p.m.

An jnformative study on the appearance
of minor respiratory illnesses in factory
and office workers was undertaken by An-
gel and associates® from the Hammersmith
Hospital. A questionnaire, pulmonary func-
tion studies, and sputum collections were
made every 3 weeks on a sample of 92
workers. The classification and frequency
of respiratory illness observed in the peri-
od between October, 1962 and May, 1963
were: simple coryza, 53; chest colds, 57;
mucopurulent bronchitis, 39; influenza-like
illnesses with systemic symptoms, 29; and
wheezy attacks, 21, That mysterious
“pathogen” Hemophilus influenzae was
found in 9 per cent of specimens between
illnesses but in 25 per cent of specimens
with mucopuralent bronchitis. Correlation
coeflicients between the attack rate of
respiratory illness and smoke were 0.37,
sulfur dioxide was 0.36, and temperature
was -0.26. .The first two were significant
at the one per cent level.

An exiensive study of hospitﬁl admis==~

sions for cortain “relevant diseases” based
on Bluc Cross Hospitalization Plan Data
was undertaken by Sterling and associ-
ates.® The large number of obsecrvations
rendered even small correlation cocfficients
strikintly significant. Corrclations  were

markedly improved by the addition of
nonlinear and mulhplc variable analysis
and demonstrated a close relationship be-
tween a number of environmental vari-

Clinical Pharmdcology
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ables and admission rates. The multiple
correlation coeflicient including linear and
nonlinear factors and interactions for pol-
lutant concentrations, temperature, and
humidity was 0.373 with 4,564 degrees of
freedom.

Ipsen and associates®® studied indus-
trial absenteeism from upper respiratory
infections and observed the illness rate to
correlate with temperature (-0.614), par-
ticulate concentration (0.556), and par-
ticulate sulfate concentration (0.289).

The studies reviewed in this section re-
veal a strong time dependence of respira-
tory infection and other illnesses. Interre-
lationships among individual pollutants
and other environmental factors such as
temperature, humidity, and barometric
pressure complicate interpretations and
force reliance on complicated statistical
techniques. The data suggest, however, 2
meaningful relationship between urban a1r
pollution and health. ‘ :

Asthma and air pollution. Episodic
bronchospasm has dramatically increased
in urban areas suggesting the causal role
of infectious and pollutant agents rather
than classical pollen allergy. Certain out-
breaks of bronchospasm have assumed suf-
ficient proportion to be assigned generic
names. Booth and associates*® from the
United States Public Health Service
studied emergency room visits for asthma
in ten hospitals located in seven cities and
found great similarity in seasonal peaks
with major incrcases in asthma visits oc-
currring in the fall months after the com-
pletion of the pollinating season. Peaks
during months of high pollen- count were
not scen, These observations have stimu-
lated a search for possible environmental
factors on the deve]opment of episodic
bronchospasm.

The striking increase in asthma admis-
sions in New York City was revealed in a
studv by Greenburg and associates.* In
1932, 3.2 and 6.6 per cent of emergency
room visits at Harlem and Mectropolitan
Hospital were for asthma, By 1962, these
pereentages had risen to 25.7 and 15.7
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per cent. An attempt to corrclate asthma.
attacks with environmental factors was:

made by Girsh and associates® in Phila-
-delphia who found a threcfold increase in

asthma on days of high air pollution, a:

fourfold increase during days of high

barometric pressure, and a ninefold in-
crease during periods of stable atmosphere;

when both high barometric pressure and
high polluhnt levels coincided.

A unique form of asthima, Tokyo-Yoko-
hama asthma, was first observed at the
United States Army Hospital in Yokohama
in 1946.” Large numbers of American ser-
vicemen became afflicted with a condition
characterized by nocturnal coughing and
wheezing which dlsappe'lred when thE}
left the highly polluted Kanto Plain region
of Japan, The disease is more properly
termed bronchitis than asthma, is more
common in smokers, and appears to be
related to both irritant and allergenic com-
ponents of the ambient air. Another out-
break of asthma, New Orleans asthma,
appears to predominantly . affect allergic
individuals - without. prior evidence of
bronchitis, Paticnts with this syndrome
had a significantly higher rate of positive
skin tests to extracts of atmospheric pol-
lutants than did control subjects without
bronchospasm.**

Carbon monoxide

The toxicity of carbon monoxide has
been the subject of many reviews since
the series of courageous experiments per-
formed wpon himself was first reported in
‘1895 by Jobn Haldane?* Haldane did not
observe scrious toxic symptoms until at
least one third of his blood was saturated
with carbon monoxide, and most subse-
quent investigations emphasized dramatic
toxic cffects of exposure to high doses.
Important as these early investigations
were, they tended to minimize the effects
of exposure to low dosages and tacitly
implied that carboxyhemoglobin Ievels as-
sociated with cigarctte smoking and urban

~air pollution were probably harmless. In
this review we propose to summarize re-
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cent work poinling toward important
physiologic effects of low concentrations of
carbon monoxide as well as present cur-
rent concepts regqrdmﬂ me-hanisms  of
action.

In many  respects, carbon monoxide
serves as a model pollutant. Ideally, one
would like to identify the body burden of
a given pollutant and be in a positipn to
measure the physiologic eflects of that
particular body burden. With most pol-
lutants, neither the body burden nor the
quantitative relationships between burden
and health eflfects are known. With carbon
monoxide, in contrast, one can estimate
body burden from blood levels and de-
termine quantitative relationships by ex-
perimental observations made during the
administration of known concentrations.

Basic chemical reactions. Both oxygen
and carbon monoxide combine reversi-
bly with hemoglobin to form oxyhemo-
globin and carboxyhemoglobin, respec-
tively. Douglas, Haldane, and Haldane*
first demonstrated that the toxicity of
extremely low concentrations of carbon
monoxide was due to its great affinity for
hemoglobin relative to oxygen since the
partial pressure of carbon monoxide re-
quired to fully saturate hemoglobin is only
Yooo to Yaze of the partial pressure of
oxygen required for complete saturation
with oxygen. When exposed to a mixture
of both pgases, equilibrium is gradually
reached according to the Haldane equa-
tion:

HbCO Pco

mo. — M P

where HbCO, HbO,, Pco and Po. repre-
sent hemoglobin  saturations and  par-
tial pressures of carbon monoxide and
oxygen, respectively. M is a constant ex-
pressing relative aflinities which ranges
from 200 to 230 in human blood. At equi-
librium, for example, environments con-
taining 23, 50, and 100 p.p.m. of carbon
monoxide would lead to carbexyhemoglo-
bin saturations of 4.7, 9.1, and 16.1 per
cent if arterial oxygen tension were S0
mm. Hg,
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"The time required to reach equilibrium
varies widely and is related to minute
ventilation, decad space volume, dilfusion
capacity of the lung, total red cell mass,
rate of blood flow, and COI3b concentra-
tion in venous blood. Forbes and associ-
ates,®* Pace and associates,” and Lilienthal
and Pine®” have studied the time course
of carboxyhemoglobin during the steady-
state breathing of various mixtures of
carbon monoxide. \While the relationships
are complex and frequently exponential,

.the latter group found good agreement

with experimental data with the use of a
Enear equation: COHb = (Pco in inspired
air) (exposure time in minutes) (ventila-
tory rate in liters per minute) (0.05). Solu-
tion of this equation reveals that carboxy-
hemoglobin saturation in a lightly ex-
ercising man in an environment containing
50 p.p.m. of carbon monoxide would be
14, 2.3, 34, 46, and 57 per cent satura-

“tion at 1, 2, 3, 4, and 5 hours respec-

tively.
While the physiologic variables listed
above confuse the prediction of carboxy-

Clinical Pharmacology
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hemoglobin concentrations in a given in-
dividual, the obvious fact that individuals
do not breathe a constant concentration
of carbon monoxide further interferes with
attempts at predicting blood levels from
ambient air concentration. An individual

"~ may breathe 5 p.p.m. for several hours,

spend 15 minutes driving through a tunnel
containing 150 p.p.m., and then remain in
traffic for 30 minutes breathing an atmo-
sphere ranging from 20 to 50 p.p.m.
These relationships would be even
further confused if he smoked several
cigarettes, since cigarette smoke contains
3 to 4 per cent carbon monoxide and each
diluted puff probably is equivalent to
about 500 p.p.m. of carbon monoxide.
Goldsmith' and associatest® have at-
tempted to study this problem of fluctu-
ating exposures by developing a computer
program which could rapidly calculate
carboxyhemoglobin saturations from cer-
tain assumed constants and a changing
environmental carbon monoxide concentra-
tion. Fig. 12 is redrawn from their work
and shows that the blood concentration is

100 200 0

0 S0 600 100 800

o Time {Minutes)

Fig. 12, The relationship between ambient air concentrations of carbon monoxide and blood
carboxyhemoglobin levels. Note that blood levels change much more slowly than ambient air
concentrations and are a damped representation of events occurring in the atmosphere. For
this reason, measurement of blood levels provides a better estimate of the body burden of
carbon monoside. {Redrawn from Goldsmith and associates.4?2) '

yacd o s

Pl b

P e e T

V.
N

a'.
™
tH

— MmO

.
=)




Volume 11
Number 3

a dampcd represcntntion of the air con-
centration with a definite lag between the
two systemns,

Assessment of human exposures fo car-
bon monoxide. The human exposure to
carbon monoxide, like that to other pol-
lutants, may be estimated by the frequent
measurement  of qtmosphenc concentra-
tions. While the concentrations of many
other pollutants are relatively consistent
within a given geographic area, carbon
monoxide concentrations may vary widely
because of the multiple point sources re-
sponsible for its production. A sensing
probe at bumper level in traffic may reveal
an extremely high level which progressive-
ly falls off as samples are taken at driver
level, on the sidewalk, or on the second
and third floors.

Average carbon monoxide levels taken
from probes located in laboratories some-
what remote from traffic may vary from
2 to 50 p.p.m. In many urban areas, these
levels are consistently below 10 p.p.m. but
may have little rclationship to events in
traffic-congested areas. Ramsey®* studied
the carbon monoxide concentration at
curbside in a number of traflic intersections
in Dayton, Ohio. Samples were taken at
5 feet and averaged 36 p.p.m. with 2
range from 2 to 135 p.p.m. Haagen-Smit*
equipped an automobile with sensing
equipment and detected peak values of
120 p.p.m. in Los Angeles traffic. Miranda
and associates™ recently reviewed data
from several tunnels in an effort to de-
termine tunnel control techniques. Car-
bon monoxide concentration averaged 65
p-p-m. but peaked to 390 p.p.m. durmg a
period of severe traffic congestion in the
Holland Tunnel. Concentrations on the ex-
pressway leading to the George ‘Washing-
ton Bridge in New York City were found
to average 40 p.pm. for the month, al-
though peaks of from 200 to 300 p.p.m.
were occasionally encountered.®

The theoretic considerations outlined
above suggest that measurements of blood

*The City of New York, Deparinent of Air Pollution
Control. Unpublished data.

Air pollution 363

carbon monoxide concentrations provide
a more consistent index of human exposure
than mcasurement of ambieut air concen-
trations. Fortunatcly, a number of ex-
tremely sensitive blood methods exist but
the need for venesection limits the wide-
spread epidemiologic application of this
technique. . '
Alveolar and blood carbon monoxide
tensions are quite similar permitting the
use of alveolar tensions to estimate blood
levels. Jones and associates®® developed
a breath-holding method which was sensi-
tive enough to show that 90 per cent of
the values obtained fell within + 1.3 per
cent saturation of the mean curve, more

‘than adequate for epidemiologic studies.

While direct blood measurements give the
most reliable estimates of human exposure
to carbon monoxide, alveolar sampling
techniques appear to be almost as accurate
and considerably more relevant than mea-

surement of atmaspheric levels.

Kjeldsen®® recently reviewed reported
observations on blood carboxyhemoglobin.
The average carboxyhemoglobin concen-
tration in 511 nonsmokers was 1.0 and
ranged from 0 to 4.0 per cent saturation.
The average carboxyhemoglobin in 509
smokers was 3.9 and ranged to levels as
high as 19 per cent saturation. Fig. 13
shows the distribution of blood carboxy-
hemoglobin concentrations (determined by
alveolar air sampling) in a series of ob-
servations made in a congestive area in
New York City in cooperation with Dr.
Eric Cassell and Commissioner Austin
Heller. The distribution of concentrations
was similar for the two groups in the lower
range of concentrations but a splayed-out
tail of the distribution curve revealed that
a small number of smokers had carboxy-
hemoglobin concentrations up to 14 per
cent saturation. These studies were per-
formed during a period of relatively low
air pollution.

Physiclogic effects of carbexyhemogio-
bin. The physiologic eflccts of carbon
monoxide toxicity resemble the effects of
hypoxia, and most investigators have con-
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Fig. 13. Distribution of carboxyhemoglobin levels in 1,481 suiaiects studied in Herald Square,

New York City, by the authors in cooperation with Dr, Erie Cassell and Comnmissioner Austin
Heller. The dotted line represents nonsmokers, the solid line, smokers. Ordinal values are per-
centage of entire sample. Alveolar sampling techniques were used to estimate blood carboxy-
hemoglobin. The distributions are similar for the two groups, although smokers show a
splayed-out tail with concentrations up to 14 per cent carboxyhemoglobin,

sidered that the primary action of carbon

- monoxide is exerted through its compeli-

tion with oxygen for binding sites on the
hemoglobin molecule. While undoubtably
this is the major site of action, certain
recent obhservations suggest that carbon
monoxide may also have a dircct effect on
other iron-containing compounds (possi-
ble cytochrome oxidase or cytochrome as})
or other yet unknown sites.*? i
Douglas and associates®® showed that
the dissociatlion curves for either carbon
monoxide or oxygen with hemoglobin are
identical, provided that the abscissal values
for carbon monoxide pressure are multi-
plied by the afinity constant, N. In con-
trast, the ovyhemoglobin dissociation curve
in the presence of COHD and reduced
hemoglobin is unique and not classically
sigmoid, but shifted to the left so that a
lower oxygen tension exists for the same
oxyhemoglobin saturation compared to
blood without COHDb present (Fig. 14),
These investigators pointed out that this
characteristic shift of the oxyhemoglobin
dissociation curve explained the “contrast
between the helpless condition of a per-
son whose blood is hall saturated with
carbon monoxide and the comparatively

slight symptoms when the hemoglobin is
reduced to half its normal percentage in
anemia.” Carbon monoxide not only di-
minishes the total amount of oxygen avail-
able (by direct replacement of oxygen)
but also alters the dissociation of the
remaining oxygen so that it is held more
tenaciously by hemoglobin and released
only at lower oxygen tensions.

The oxyhemoglobin curve in the pres-
ence of COHb progressively resembles
that of myoglobin as the concentration of
COMHb is increased (Fig. 14). Since myo-
globin is a heme compound with only one
heme unit per molecule and does not ex-
hibit heme-heme interactions, it is possible
that the combination of one or more of the
four heme groups in hemoglobin with
carbon monoxide decreases the heme-
heme interactions of the remaining heme
vnits and results in a molecule approach-
ing the behavior of myoglobin.

The impact of conversion of part of the
circulating oxyhemoglobin to  carboxy-
hemoglobin may be scen in experimental
studies performed during routine cardiac
cathcterization,  We'  recently  acutely
raised carboxyhemoglobin concentration to
an average of 9.0 per cent saturation in
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Fig.. 14. Oxyhemoglobin dissociation curves for normal-adult hemoglobin, myoglobin, and
varying mixtures of oxyhemoglobin and carboxyhemoglobin. The presence of significant
amounts of carboxyhemoglobin {curves C, D, and E) reduces the total amount of oxvgen
carried and alse changes the shape of the curve so that a lower oxygen tension results from
the seme oxvgen content. At lower oxygen tensions, the carhosy-oxyhemoglobin curves re-

semble the dissociation curves for human myoglobin.

26 subjects with or without heart discase.
Mixed venous oxygen tension decreased
from 39 to 31 mm. Hg suggesting a sig-
nificant decrease in tissuc oxygen tension
since mixed venous oxygen tension must
represent a maximum value for tissue oxy-
genation. Surprisingly, arterial oxygen ten-
sion decreased from 81 to 76 mm. IHg.
Early investigators had suggested that ar-
terial oxygen tension was unclnnged dur-
ing carboxyhemoﬂ]obm changes. Measure-
ment of the alveolar-artesial oxygen dilfer-
ence revealed an increase from 20 to 29
mm. Hg and suggested that an augmenta-

tion of the shunt effect was probablv re-

sponsible for both the increase in alveolar-
arterial oxygen diflerence and deerease in
oxygen tension. Brody and Coburn'® have
recently confirmed these findings.

Effects of low concentrations of COIIb
on the central nercous systems. A number
of recent studies have presented objective

-
©

evidence that relatively low levels. of
COHD can interfere with certain of the
higher integrative functions of the central
nervous system. MacFarland and associ-
ates™ were able to show a linear relation-
ship between decrease in visual discrimi-
nation and increase in COHb and observed
significant impairment in  discrimination
with COIib levels as low as four per cent
saturation. Lilienthal and Fugitt® observed
an impairment in flicker-fusion with COHb
levels between 5 and 10 per cent at 6,600
feet altitude, and Trouton and Evsenck*
demonstrated difficulty in limb coordina-
tion at similar concentrations of COHb. A
battery of phvsiologic and psychologic
tests was applied to a group of normal
subjects by Schulte®* before and after they
breathed sufficient carbon monoxide to
raisec COHb levels to between 0 and 204
per cent. Although significant correlations
between pulse rate, blood pressure or re-
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spiratory rate and COID were not ob-
served, Schulte was able to closely relate
seven psychologic responscs to COHb.
COHb concentrations below three per cent
produced significant increases in errors in
letter and color response tests, in the com-
pletion time of plural noun underlining
tests, and other similar psychomotor tests.
Similar findings were reported by Beard
and Wertheim who observed psychologic
impairment at levels below two to three
per cent carboxyhemoglobin.’* Such psy-
chologic studies confirn the neurophysi-
ologic observation of Xinteras and associ-
ates'®” who observed alteration in evoked
potentials from the superior colliculus of
unrestrained and unanesthetized rats fol-
lowing the inhalation of low concentrations
of carbon monoxide.

Cardiocascular effects. A number of
studies on the hemodynamic effects of
carbon monoxide inhalation have been
described. Both Haldane* and Haggard®
reported hyperventilation in man and in
experimental animals. The contrast be-
tween hypoxemia caused by breathing low
concentrations of oxygen and carbon
monoxide poisoning was stressed by As-
mussen and Chiodi'® who observed a
marked increase in both minute ventila-
tion and cardiac output when arterial
oxygen tension was lowered but not when
carboxyhemoglobin levels were raised to
20 to 30 per cent. Although carboxyhemo-
globin did not affect cardiac output, it in-
creased pulse rate substantially leading the
authors to suggest a compensatory chrono-
tropic response to a primary decrease in
stroke output. In a later more detailed
study, Chiodi and associates®® observed
cardiac output and pulse rate to rise to-
gether with increasing concentrations of
carboxyhemoglobin. While relatively high
concentrations were evaluated, changes in
pulse rate and cardiac output were noted
with as little as 16 per cent carboxyhemo-
globin.

We recently reported a series of sys-
temic and coronary hemodynamice studics
in 26 human bcmm, aml made additional

- Clinicol Pharmacology
and Therapeutics

measurements in a group of animals
studied at high concentrations of carboxy-
hemoglobin.?® Raising carboxyhemoglobin
saturation to an average of nine per cent
incréased minute ventilation, cardiac out-

_put, and the oxygen extraction ratio. Simi-

lar concentrations increased coronary
blood flow but decreased myocardial oxy-
gen extraction so that myocardial oxygen
consumption was essenlially unchanged.
Changes in lactate and pyruvate extrac-
tions suggesting anaerobic metabolism
were observed in certain individuals with
coronary artery disecase and in one pa-
tient with obstructive emphysema and hy-
poxemia.

The effects of rest and exercise on oxy-
gen uptake and heart rate before and
after elevation of carboxyhemoglobin con-

centrations to four per cent were studied

by Chevalier and associates.®* This level
of carboxyhemoglobm produced a signifi-
cant increase in the oxygen debt of exer-
cise and also dccreased béth resting pulse
rates and the chronotropic response to ex-
ercise.

Many investigators have examined the
cffect of carbon monoxide on the electro-
cardiogram in patients who have been ex-
posed to high concentrations of the gas.
Cosby and Bergeron-’ studied the electro-
cardiogram of ten patients admitted for
carbon monoxide poisoning and observed
abnormalities such as sinus tachycardia, T
wave abnormalitics, S-T' segment depres-
sion, and atrial fibrillation in nine. Five of
6 patients studied by Anderson and as-
sociatess had significant electrocardio-
graphic abnormalities. A remarkable case
of a young man who developed a chronic
illness resembling primary myocardial dis-
ease following mrbon monoxide poisoning
was reported by Shafer and associates.s®
Animal studies performed by Ehrich and
associates?®  demonstrated  cleclrocardio-
graphic abnormalities when the carboxy-
hemoglobin level was raised to about 20
per cent for two weeks.

Two studies from Astrup’s  Ilabora-
tory'® "¢ demonstrated that relatively low
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concentrations of carhoxyhemoglobin (11 .

per cent) produced degencrative cardio-
vascular changes in rabbits and also en-

hanced aortic atheromatosis in rabbits fed -

cholesterol. Kjeldsen, in Astrup’s labora-

tory, reviewed much of the data relating :
smoking and carbon monoxide inhalation .
to atherosclerosis and presented a series of -
original investigations designed to test the -

hypothesis that carbon monoxide did in-
crease the proclivity of experimental ani-
mals to develop atherosclerosis. Twenty-
four rabbits were fed cholesterol and the
carboxyhemoglobin concentration raised to
between 10 and 20 per cent in twelve.
Three fourths of the experimental animals
developed focal degenerative changes with
atheromatosis, while similar changes were
observed in only one control animal. In
another study, similar carboxyhemoglobin
concentrations were observed to increase
serum cholesterol in animals fed both
standard and cholesterol-enriched diets.
While similar eflects have been observed
with hypoxia, these studies suggest an ad-
ditional mechanism for the relationship
between carbon monoxide and heart dis-
ease,

The experimental studies performed in
Astrup’s’? laboratory were suggested by
clinical observations demonstrating that an
abnormality in the oxyhemoglobin disso-
ciation curve was responsible for ischemic
symptoms in Buerger’s disease and non-
specific myocarditis. Later work convinced
Astrup  that carboxyhemoglobin  might
well be the cause of the hemoglobin ab-
normality. Aore recently, Elliot and Mizu-
kami** demonstrated that the blood of
smokers with angina pectoris contained
hemoglobin with an abnormal oxyhemo-
globin dissociation curve. These patients,
as well as Astrup’s patients, may have ab-
normally high carboxyhemoglobin levels
which couldd be responsible for their is-
chemic symptoms.

The experimental and clinical data pre-
sented above suggest that carboxvhemo-
globin levels between 5 and 10 per cent
(and in some situations substantially
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lower) can produce significant neural and
cardiovascular effects. Such effects might
be predicted to be particularly important
in patients with pre-existing vascular dis-
easc.

Conclusion: Toward a healthier
environment

The data discussed in this review lead
to the inescapable conclusion that com-
munity air pollution is capable of produc-
ing serious health eflects. The Clean Air
Act of 1967 directed the Surgeon General
to devclop “air quality criteria” which
would be implemented by the several
states in the form of air quality standards.
Although much of the scientific work per-
formed over the past three decades was
not intended for the construction of legal
criteria and standards, review and extrapo-
lation of a massive amount of material has
resulted in publication of Air quality cri-
teria for particulates and air quality cri-
teria for sulfur oxides.™ ™3

The criteria conclude that a number of ’

studies have demonstrated increased mor-
bidity and mortality rates when particulate
contamination exceeds 80 to 100 ug per
cubic meter and sulfur dioxide concentra-
tions excced 0.10 to 0.20 p.p.m. These
figures are annual averages and may have
little relationship to the health effects of
dramatic pollutant peaks. The responsi-
bility is left to each state and urban com-
munity to develop workable standards
which will reduce pollutant concentrations
to safe levels.

The fields of environmental medicine—
of man’s adjustment to his surroundings—-
provide a noble example of a partnership
between science and government designed
to better human existence, Often beset Ly
legislative ‘inertia, scientific disagreement,
and the reactionary interference of vested
interests, the hope exists today that the
clock may be rolled back and a healthful
environment recrcated. The critical reader
of this review will recognize the many
weak spots in the iﬁ\'cslignti\'e fabric re-
Jating air pollution and human health.
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Hopefuly it will stimulate further investi-
gation in these areas.

The authors thank Commissioner Austin N.
Heller, New York City Deparlment of Air Pol-
lution Control, for his general guidance and for
free access to data generated by the New York
City monitoring system. We also thank Dr.
Stanley Giannelli, Jr,, for his close cooperation
and support and Mr. John Forrest for his clerical
help in preparing this manuscript.
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ERRATA

Page 6, line 18 --- change 11% to 10%.

1)
2) Page 6, line 27 ==~ change 87 ppm to 90 ppm.
3) Page 7, Teble 1 -«- linecppcsite Denver should read:
Avenage | Average Range
No. Co ' HC Range CO Hydrocarbon
Cit Samples
y , In- carP In- | CAMP . In- CAMP In- CAMP
co HC |traffic | site |traffic | site traffic | site [traffic site
Denver 28 | 28 40 17 9.6 5.6 22-72 2-35 {4.6-19,0(3.6-13.8
4) Page 10, Table 3 =-~-- line opposite Denver should read: ;
. _ |
% of values & stated concentration, ppm ;
. ' In traffic CAMP site '
City 1~ Ro. . .
B Samples 25 50 75 9 9 125 50 T5 60 95
Denver 28 f2r 39 49 60 68 (13 16 19 25 30

Page 11, Figure 2 ~=- curve for Denver is in error.

5)
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6) Page 12, Table 4 --- line opposite Denver should read:

CONCENTRATIONS EXCEEDED THE STATED PERCENT
. . AMONG ALL SAMPLES
City , 3
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10% .
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The Exposure to Carbon Monoxide of

Océupants of Vehicles Moving in Heavy Traffic

ABSTRACT

Carbon monoxide and hydrocarbons were sampled at operator's
nose height insfde vehicles moving in moderate to heavy
traffic in six cities.. The samples were integrated over 20
to 30 minutes by collection in Mylar bags: Carbon monoxide
and hydrocarbons weye analyzed by infrdred and flame ion-
ization, respectively, with instruments at the Continuous

Air Monitoring Program (CAMP) station in each city. Detector

tubes for carbon monoxide were also used to determine
5-minute concentrations at suspected high points in the
field. Estimates of traffic density were made.

Three types of traffic arteries were considered: 1) heavily
traveled, wide expressways, 2) main city streets with.
moderately rapid vehicular traffic, and 3) center city
streets with slow-moving traffic. Integrated half-hour

CO concentrations obtained within the vehicles while in
traffic were generally considerably higher than the concur-
rent concentrations measured at the CAMP sites. In-~traffic
CO values in all cities sampled exceeded 30 ppm in at least
10% of the integrated samples. The range of city averages
was 21 to 39 ppm carbon monoxide and the range of individual
integrated samples was 7 to 77 ppm of carbon monoxide.

Key words: Air Polluﬁion
Carbon Monoxide
Hydrocarbons

| Motor Vehicles
Mylar Bag Sampling
CAMP Cities - 1965

...1



The Exposure to Carbon Monoxide of

Occupants of Vehicles Moving in Heavy Traffic

by
Robert M. Brice and Joseph F. Roesler

Special Projects Unit
Air Quality Section
Laboratory of Engineering and Physical Sciences
' Division of Air Pollution
Robert A. Taft Sanitary Engineering Center
: Cincinnati, Ohio 45226

INTRODUCTION

The possible adverse effect of ambient air concentrations
of carbon monoxide (CO) on the responses of drivers and pedes-
trians has prompted the investigation of in-traffic concentra-
tion levels. ‘ A —

Concentrations of CO inside automobiles traveling on or
parked immediately adjacent to routes of high traffic density
during maximum traffic-flow periods between 0700 and 1900 hours
have been measured in six cities.  This report considers data
from samples taken with Mylar bags and with detector tubes; it

' represents the initial phase of a study that has recently been
expanded to employ a mobile unit carrying continuous &ir moni-
toring instrumentation that records concentration of gases
while moving in traffic. '

In-traffic sampling for CO and hydrocarbons was done in
cooperation with local air pollution control agencies. The
objective of the sampling was to determine the levels of
exposure of venicle drivers on typical traffic routes in each
city. Primarily, the concentrations measured represent expos-
ures experienced by commuters traveling from outlying areas
of the city to downtown and by bus drivers, taxlcab drivers,
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policemen, and others traveling on heavy traffic routes. The
time for filling the Mylar bags was adjusted so that all sam-
ples except those determined by detector tubes represent con-
centrations integrated over periods of 20 to 30 minutes.

Hydrocarbon: concentrations as well as CO concentrations
were determined for each bag sample because, in general, at-
ﬁospheric concentrations of both gases along streets iIn large
cities come primarily from motor vehicles and because hydro-
carbons are important in photochemical smog formation. The
concentrations of both these pollutants in areas of high
traffic density were expected to vary in 2 manner similar
' to corresponding concurrent concentrations at a reference
. point such as the CAMP site.

Studies currently in progress by other investigators are
intended to determine the importance of the suspected rela-
tionshiﬁs between various concentrations-of CO in inspired
air, and consequently in the blood, and the incidence of
accldents or changes in physiologicel responses that ¢ould
cause accidents. It is hoped that in-traffic air quality
data from this study together with data from the other studies
will aid in the assessment of the health hazards of CO in the
air that is normally breathed by a large number of motor-
vehicle occupants tréveling in the midst of typical high
traffic density. '

EXPERTMENTAL

~Alr samples were drawn from sampling probes mounted at
‘approximately nose height alongside the drivers of automobiles.
Most of the sampling was done duringz seasons when the front
windows of the sampling vehlcle were open. When sempling was
done during perlods of cool weather, the froat windows of the
vehicle were lowered 1 inch and the heater blower was turned
to full speed with fresh air intake.
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In this initial stage of. the program, sampling was limi-
ted to Chicago, Cincinnati, Dénver, Philadelphia, St. Louis,
and Washington. The Division of Air Pollution, Public Health
Service, operates Continuous Air Monitoring Program (CAMP)
stations in cooperation with local agencies in these cities.
CAMP stations are equipped with continuous czrbon monoxide

and hydrocarbon analyzers, which provided a convenient

means for analyzing the samples.

The varying contingencies of the local agencies pre-
vented obtaining the same number of samples in each city or
exactly similar types of samples. In Cincinnati, a rela-

- tively larger number of samples was obtained because of the
availability of personnel from the Robert A. Taft Saﬁitary
Engineering Center. ‘ :

Concentrations at CAMP sites are compared with concur-

rent in-traffic concentrations to indicate the effects of

sempling location. CAMP stations are located in the down-

town areas of each city; however, they are generally posi-
tioned 50 to 70 feet off the street and the sample-intake
probes are about 15 feet above the ground. '

Sampling Equipment and Methods: *

The major sampling was done with-Mylar bags 2,3.4 having
about 70 liters capacity. These bags were filled by pumping
air in directly with a 12-volt carbon vane pump powered from
the vehicle cigarette lighter by means of an adapter. The
sampling system was set up as indicated in Figure 1. The

# Mention of commercial procucts does not constitute
endorsement by the Public Health Service.
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clanp at the T adjusted airflows-between the bag and a by-
pass so that the bag would fill in about 30 minutes. Poly-
ethelene was used for all tubing except for the T, which was
glass. ‘ | | '

~

After each sample was obtained, the filled bag was taken
within 16 hours to the CAMP station and analyses made for CO
and total hydrocarbons on the automatic infrared- and flame
ionization analyzers,respectively_1 Laboratory studies
showed that carbon monoxide concentrations; at levels pertin-
ent to this study, did not change significantly when saumples
were stored as long as 16 hours in Mylar bags. Following
analysis, the bags were evacuated, refilled with air from
inside the CAMP station, and re-evacuated in préparation for
subsequent sampling. ' The CO analyses are accurate within % 1

ppm in the higher ranges reported and within = 0.5.ppm in
the lower ranges; hydrocarbon analyses are accurate withia
¥ 0.1 ppm.

Color shade detector tubes (Mine Safety Appliance), cali
brated under the conditions specified below, ware employed to
obtain estimates of 5-minute peak concentrations.  Air was
drawn through the detector tube, then through a critical ori-
- fice set to operate at 100 cc/minute, and finally through a
small carbon vane vacuum-pump (the same pump used to f£i1l the
bags). Curves of CO concentration versus time were prepared
to correspond to each of several color shades. Values from
the detector tubes are accurate within * 15%.

DISCUSS ION

Carbon Monoxide

Table 1 shows the average concentration and rangze of
concentrations of each pollutant in each city for all the



in-traffic samples, and the corresponding concurrent concen-
trations at the CAMP site. Data from samples taken inside
moving vehicles on traffic routes are tabulated separately
from those obtained from samples taken at stationary positions
alongside the traffic route. In all cases the in-traffic
concentraulons were 31gn1f1cantly higher than the concurrent
concentrations measured at the CAMP sites.

The ratios of the average in-traffic comcentration to the
average concurrent CAMP-site concentration for each city are
given in Table 2. The low ratio in Chicago corresponds to a
high average concentration of CO at the CAMP site, which is
attributed to the close proximity of:that site to high-demsity
traffic routes (25 feet off Congress Expressway near State
Street).

Table 3 shows the frequency distribution of concentra-
tion levels among all samples taken in each city. In all
cities, 75% of the samples taken in moving vehicles were at
least 16 ppm CO and 11% of the samples contained at least
31 ppm CO. The distribution (Table 3) of concentrations

among samples taken concurrently at the CAMP site shows that
they were appreciably lower than the concentrations of samples

taken in traffiec. Figure 2 graphically shows the frequency
distribution of CO concentrations among samples taken inside
moving vehicles. The 99, 95, 90, and 70 percentile points
from these curves are recorded in Table 4, which shows that
an estimated 1% of the samples in all cities contained at
least 40 ppm and were as high as 87 ppm carbon monoxide. Ex-
cept for Cincinnati, the 99 percentile points were extrapo-
lated. It should be emphasized that since the saﬁples from
which all the data were taken represent integrations ocver ap-
proximately half-hour periods, they do not represent the peak
levels that occur for shorter times at specific locationms.
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AVERAGES AND RANGES OF ¢ "CENTRATIONS TAKEN IN OR HEAR HIGH DENSI1 ‘S

OF MOTOR VEHICLE TRAFFIC AND AT CAMP SITES (VALUES IN ppm)
Average Average Range
Ne. cO Hydrocarbon Range co Hydrocarbon
Samples - - , :
s In- CAMP
Cit co RC . . In- CAMP In- CAMP In- CAMP
d i traffic site traffic site| traffic site| vraffic site
, Samples taken inside moving vehicles in traffic
Chicago 16 | 17 | 37 29 4.8 3.4 | 20-59 20-41| 2.4-8.4 1.8-6.8
Cincinnati 145 | 132 21 3.1 | 5.7 2.3 8-50 ° 0-~10 .6-11.6 1.0-5.2.
Denver 17 | 17 39 16° | 8.3 6.1 | 22-69 2-35 6-12.4 3.6-13.8
St. Louis b | 47 36 17 9.3 3.5 | 11-77  3-35 .4-19.0 0.6-7.6
Wasﬁington 4y 4y 25 5.3 6.2 2.7 7-43 1-15 .0-23.0 1.6-15.0
Samples taken at points alongside traffic routes
Chicago 2h 20 4y 28 6.4 3.3 22-71  18-42 .2-16.2 1.6-6.0
Philadelphia | 46 | 46 19 14 2.7 3.6 | 11-44 10-25| 1.7-8.7 1.2-4.9
Washington o4 | 20 17 5 6.9 2.7 | 1-29  2-10 .0-19.0 1.2-8.4




TABLE. 2: RATIOS OF AVERAGE OF IN-TRAFFIC
'CONCENTRATIONS OF CARBON MONOXIDE AND TOTAL
HYDROCARBONS TO CONCURRENT CAMP-SITE CON-

CENTRATIONS

Ratlio of Carbon

Ratio of Hydro-

Monoxide carbom
. Concentrations

(STeERasIens | (n-eeattic/Cae)

Samples taken inside moving vehicles in

traffic

.Chicago 1.3 1.4
Cincinnati 6.8 2.5
Denver 2.4 1.4
St. Louis 2.1 2.7
Washington, D.. 4.7

Chicago
Philadelphia
Washington, D.

2.3

Samples taken alongside traffiec route

1.6
104
3.4




TABLE III

EFFECT OF POTTING MIX ON SENSITIVITY
OF PINTO BEAN TO OZONE 2/

POTTING MIX _ INJURY INDEX b/
'Peat-perlite _ 36

* Vermiculite _ 36

- Seil mix . 7

a/

Plants were grown under controlled conditions

{2,000 ft-c, 1l4-hr photopericd, 80°F day, 70°F - -

night, 65 £ 15¢ RH) and exposcd in gracnhouse
exposure chambers for 1 hr at 20-55 pphm ozone.

Values are given as percent injury to upper leaf
surfaces,




Table 3: FREQUENCY OF CARBON MONOXIDE CONCENTRATIONS

IN TRAFFIC AND AT CAMP SITES .

% of values < stated concentration, ppm
In traffic —CAMP site*
No.
City Samples 25 50 7v5 %0 95125 50 75 9% 95
Samples taken inside moving vehicles in traffic
Chicago 16 246 30 4% 50 --{1 23 27 34 3% -~
Cincinnati ** 145 16 20 25 31 35 2 3 4 5 6
Lanver 17 27 34 41 51 71 13 15 17 21 30
St. Louis L7 28 38 44 51 56 '12 17 21 2b 27

washington, D.Cl 44

16 20- 30 36 39

3 4 8 9 13

Chicago ‘ 20
Philadelphia 46

Washington, D.C! 24

-

Samples taken at points

alongside traffic routes

28 4s 56 60 66

14 16 22 26 30
11 15 20 30 33

-~

e ) 37 o 4o
11 14 15 17 19
3.5 9 9 9

#*5-minute maximum during time period corresponding teo in-traffic sampling.

#%¥ 99 Percentiles:

In traffic - 46 ppm; CAMP site - 10 ppm.

-01-
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TABLE 4: CO CONCENTRATICNS O HIGH-DENSITY
TRAFFIC ROUTES DURING WEEX DAY
- HOURS. 0700-1900
(Values in pzm)
City _ CONCENTRATIONS EXCEEDED THE STATED PER-
' CENT AMONG.ALL SAMPLES
15 | s | 1% | 308
Samples taken inside moving vehicles
Chicago 55 53 48 44
Cincinnati 45 35 31 2
Denver ' 87 66 57 42
St. Louis 70 58 52 41
Washington, D.C. 40 39 - 38 31
. Samples taken alongside traffic route
Chicago 68 64 62 5k
Philadelphia 38 30 26 21
washington, D-.C. 49 35 30 20
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Table 6 shows a categorization of CO concentration
levels according to temperatur: ~inge for the two cities

where sufficient data were avai.-ble. These data show no

appreciable effects of temperatures between 20° &nd 80°F

on the average concentration of CO within the vehicle.
This lack of o

*2lationship between temperature and CO con-

centration is also indicated by the concurrent data at the
CAMP station. The

relationship will be investigated fur-
ther as ‘additional sampling is completed. _
Table 7 summarizes the available data on wind speed

versus average CO concentrations. Wind speed had a signifi-

cant inverse effect on the in-traffic CO concentrations. The
relationship of wind speed to CAMP-site concentrations is

difficult to sece except for Denver, where the inverse rela-
tionship is apparent. ' '

In Cincinnati sufficient data were available to evalu-
ate the distributicn of CO concentrations'according to in-
dividual sampling routge, 1i.e. down town, throughway,
expressway. Table 8 summa

CO concentrations.

or

rizes the distributlon of these

The data indicate that concentrations
were highest on the dcocwntowan route and lowest on the through-
way route, although the differences are not 1arﬁe.‘ The dif-

ferences in concentrations are w*ob_bly explained by the

effect of topography. The downtown route is "bozed" in by

tall buildings, wnich reduce ventilation regardless of wind

direction; the throughway and expressway routes are generally
more opeil. _
In addition to the Mylar bag samples, which represent

sampling periods of approximately 25 minutes, some 5-minute

average CO concentrations were obtained with detector tubes.

In Cincinnati this sampling was done in the midst of especial-

ly high traffic concentrations, 1nclud11" trafflc jems. Thus
these data tend to 1

indicate max1mum 5-minute in- trafflc con-

centrations. In Philade lph , detector-tube sampling was done



"TABLE 5:

_15-.

YFIC ROUTES

TRAFFIC VS CARBON MONOXIDE CORCENTRATION
ALONG HIGH DENSITY TRA '

Traffic Density,
average number

Concentrations, ppa %

vehiicles/minuter
Cincinnati ,Washington,
D.C.

X-wa X-way Thru Dowmi-

-nortﬁ south way town A1l Routes
0-39 15(4) [ 14(2) 18(32)| 23(76) 16(8)
40-59 19(10) | 18(8) 23(14)
60-100 25(8) | 22(9) 128(16)

#Numbers in parentheses indicate number of samples

averaged.



TAELE 6:
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TEMPERATURE VERSUS CONCENTRATION OF CARBON
MONOXIDE SAMPLED INSIDE.VEHICLE MOVING IN
HEAVY TRAFFIC AND CCNCURRENTLY AT CAMP SIZTE

CO Concentrations, ppa #
Tempfgature, In-traffic. CAMP site
Denver | Washington Denver Washington
20-39 34(8) 22(22) 17 B 5
40-59 35(8) 29(14) 14 4
60-79 28(5) 6

#*Numbers in parentheses indicate number of samples

averaged.
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WIND SPEED VERSUS CONCENTRATION OF CARBON

TABLE 7: _
MOWOXIDE SAMPLED INSIDE VEHICLE MOVING IN
HEAVY TRAFFIC AND CONCURRENTLY AT CAMP SITE
Wind CO Concentration, ppm#%
Speed,
mph
: In-traffic CAMP site
Denver St. Louis  Wash. Denver  St. Louils Wésh.
<5 au(3)  L6(L) 29(14)] 22 18 5
6-9 34(7) 37(27)  26(24)}- 15 16 5
> 10 31(6) 32(13) 18(6) 13 18 6
#Numbers in parentheses indicate number of saﬁples averaged.




- TABLE 8: FREQUENCY AND AVERAGE CONCENTRATION OF CARBON

MONOXIDE SAMPLED INSIDE VEHICLE MOVING IN
HEAVY TRAFFIC AND CONCURRENTLY AT CAMP SITE

IN CINCINNATI

% of values £ stated concentration, ppm

]
Average concen- !
trations, ppm,

Yo. In-trafiic CAMP site amonglzil'samp-
SampJ In-
Route les 25 50 75 Q0 25 50 75 90 traffic CAMP
Downtown |75 18 21 26 34 1 2 3 4 23 2 \
" X-Way N 18 |16 19 24 28 | 4 L 5 5 21 5 o
X-Way S 19 16 21 22 25 3 L 5 8 - 20 5
" Thru-way 33 15 18 20 22 ‘3 4 5 6 19 4
All Routes [145 16 20 25 31 2 3 4 5 21 - 3
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at curbside and the valueé indicate 5-minute concentrations
to which pedestrians are exposed. The data from detector-
tube sampling are shown in Table 9. The range of these sam-
ples ‘obtained in vehicles mbving on the downtown Cincinnati
route is 30 to 75 ppm; the mediam is 60 ppm. Similarly, on
the two expressway routes the range among samples 13 30 to
80 ppm and the mediam, 50 ppm. Concentrations in curbside
detector-tube samples in Philadelphia ranged from 10 to 45
prm; median, 25 ppm. These data indicate that in Cincinnati
downtown traffic, 5-minute exposures at least as high as

75 ppm occurred; in Cincinnatl expressway traffic, 5-minute
exposure at least as high as 80 ppm occurred. Pedestrians
at curbside in Philadelphia were exposed to 5-minute concen-
trations at least as high as 45 ppm during the sampling

period.

Hydrocarbon Concentration

Since both CO and hydrocarbons are emltted in apprecilable
quantities from motor vehicles, it was expected that their
concentration levels would be elevated simiiarly in high den-
sity traffic areas. The average and the range of councentra-
tions of all hydrocarbon samples are shown in Table 1. These
data generally show significantly greater concentrations of
hydrocarbons in or very close to heavy traffic, compared to
concurrent concentrations at the corresponding CAMP site.
Table 10 shows the ratios of the average hydrocarbon concen-

tration in traffic to the correspoanding CiMP-site concentration.

These ratios range from 1.4 to 2.7 and are similar in magnitude
to the corresponding ratios from CO data. The frequency dis-

tribution of hydrocarbon concentrations for each city is shown
in Table 11. The data in this table also show that in-traffic
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 TABLE 9: CARBON MONOXIDE CONCENTRATIONS % RECORDED
BY DETECTOR TUBES IN AREAS OF HIGH TRAFFIC
DENSITY

No. of Carbon
samples monoxide, ppm

Vehicle moving in downtown Cincinmati traffic

30
60
70
75

Vehicle moving in Cincinnati exnresswav traffic

e i

1 30

- 4o
50
60
70
80

-~ N = RN

Curb sites near dense Philadelphia traffic

10
15
20
25
30
35
40
45

o N W WU

#Approx imately S5-minute samples.
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concentrations of hydrocarbons are appreciably higher than

concurrent CAMP-site concentrations.

. TABLE 10. RATIOS OF AVERAGE HYDROCARBON CONCENTRATION
: AMONG SAMPLES TAKEN INSIDE MOVING VEHICLES
IN HIGH TRAFFIC DENSITY TO AVERAGE OF COR-
RESPONDING CONCURRENT CAMP-SITE CONCENTRATIONS

City Ratio
Chicago =~ . | L.
Cincinnati ' i, ) 2.5
Denver - : - 1.4
St. Louis - 2.7
Washington, D. C. 2.3

In Cincinnati, where sufficient data were availakble on
three types of routes, it was practicable to determine fre-
quency distributions of hydrocarbon concentrations for indivi-
dual routes. Table 12 shows these data, which, like the CO
distributions, indicate that pollutant concentrations are
highest on the downtown route.



TABLE 1l: FREQUENCY OF HYDROCARBON CONCENTRATIONS

IN TRAFFIC AND AT CAMP SITES

% of values <= stated concentration, ppm
No In traffic CAMP site
City Samples 25 50 75 90 25 50 75 90
Samples tsken inside moving vehicles in traffic
Chicago 17 3.1 4.3 - 5.9 6.8 2.6 2.9 4.0 4.6
Cincinnati 132 4.5 5.1 6.2 8.0 1.8 2.0 2.4 3.2}
Denver 17 6.2 T.4 9.0 11.8 3.8 5.0 - 6.6 9.0
St. Louis 47 7.1. 8.4 12.3 15.0 2.2 4.0 5.6 5.8
Washington, D. C. Ly 46 5.6 6.4 6.8 2.0 2.2 2.6 3.0
Samples taken at points alongside traffic routes
Chicago - 20 3.8 5.2 8.2 10.4 2.2 2.6 4.2 5.2
- Philadelphia 46 2.6 3.2 4.2 5.0 2.1 2.7 3.1 4.2
Washington, D. C. 20 L6 6.0 7.8 12.0 2.0 2.4 3.0 3.2

-aa-



TABLE 12: FREQUENCY OF HYDROCARBON CONCENTRATIONS
AMONG SAMPLES TAKEN IN TRAFFIC * AND AT

CAMP SITE IN CINCINNATI

% of values < stated concentration, ppm

No. In traffic CAMP site
Route Samples 25 50 75 90 25 50 75 90
Dovmntown 75 4,8 5.6 7.0 9.2 _1.8 2.2 2.4 3.&
X-Way N 12 h.7 5.2 5.6 5.8 1.8 2.2 2.8 3.2
x-way S 1‘]‘,' 5.0 5.2 6.2 6-“‘ 2-0 2.“- 3-1 3-2
Thru-way 31 L4 4,9 5.4 6.8 1.8 1.8 .2.0 2.2
All Routes 132 4.5 s85.1. 6.2 8.0 1.8 2.0 2.4 3.2

¥ Samples taken inside moving vehicle.

T
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SUMMARY OF RESULTS

Approximately half-hour integrated concentrations of
CO on busy streets in the six large cities investigated
ranged from 7 to 77 ppm. Averages of all samples tzken
in each city ranged from 21 to 39 ppm of CO. In every city
the CO concentration exceeded 30 ppm in at least 109 of the
integrated samples. CO concentrations inside moving ve-
hicles on high-density traffic routes were 1.3 to 6.8 times
~ the corresponding concurrent concentrations at the CAMP
site. Hydrocarbon concentrations were similarly signifi-
cantly higher in traffic than at the CAMP site. These
differences reflect the effect of proximity to moving ve-
hicles. . ] ‘
o In Cincinnati sufficient data were available to per-
wit categorizing concentrations with sampling route; con-
centrations were higher in the downtown area, where high
buildings tend to reduce ventilation. '

Categorizing individval sample coacentrations of CO
by wind speed indicated an inverse relationship: concen-
trations were lower with greater wind speed.
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AIRBORNE METALS

IR IS ONLY ONE PART OF A SYSTEM which includes
A the total physical environment to which man is
exposed. When air contains foreign substances, rainfall
carries them to the ground. When these substances
are soluble in water, they may appear in the water
supply; when they fall on the soil, they may appear
1 plant foods which are caten by man and domestic
animals. -Therefore, the problemn of air pollution is
closcly linked to that of soil and water pollution, and
its effects can exceed irritation of the .lungs from
acutely toxic substances. \

The scientist’s version of the average man — a
“standard man” weighing seventy kilograms—inhales
and exhales about twenty cubic meters -of air every
twenty-four hours. This daily volume of air (weighing
some 24.1 kilograms) is about one-third the weight of
his body and about six times the weight of his daily
intake of food and water.

When air contains abnormally high concentrations
of trace metals—a trace metal is one which makes up
less than 0.01 per cent of the bhody—they will be
inhaled. Once in the lungs, trace metals vary in their
behavior; some accumulate in the lungs, in various
proportions, wmore or less permmanently; of these, _some
are absorbed into other body tissues.

We are concerned here with those chemical ele-
ments which may produce slowly accumulating effects
during years of exposure. We want the answers to
several basic questions:

® What mctals are in the air?
® What are their principal sources?

® Which metals remain in the Jungs and which are
absorbed into the rest of the body?

April, 1968

By HENRY A. SCHROEDER

© Which inetals are beneficial, which inert, and
which harmful?

Eight of these metals—aluminum, chromium, cop-
per, iron, lead, manganese, strontium and zinc—were
present in all the lungs tested; barium, tin and titan-
ium were almost as frequent in occurrence in human
lungs.

For more than fourteen years, Professor Isabel H.
Tipton, Dr. H. Mitchell Perry, Jr. and 1 have worked
with others, to answer these questions. Professor
Tipton and her colleagues have provided the basic
data on the content of twenty-one trace metals in

‘human tissues {rom ten cities in the United States!

and filteen cities in Europe, Asia and Africa,? com-
prising over 400 cases. Nine years ago E. C. Tabor
and V. W. Warren reported the first comiprehensive
data on metals in the air of American cities.® J. J.
Balassa and T have been collecting basic data on the
lifetime effects of some twenty trace metals on growth,
longevity, and lifespan of mice* and rats,® attempting
to duplicate as nearly as possible trace metal exposures
and accumulations which occur in hwmans, in hopes
of discovering what discases, if any, may result.

We have learned that of the various airborne trace
metals that accumulate in the lungs and other tissues
at least two, lead and cadmium, are known to have
injurious cifects on humans, Others have demonstrable
toxic effects on nice and rats, suggesting additional
rescarch to determine the effects on human health
of airborne metallic clements known to accumulate
in human tissue. _

Table I lists somc of the metals present in the
atmospheres of more than twenty Amcncan cities and
those present in thc lunqs of Americans.

. -+~ Exhibit K



These and all the other elements in Table I are
found in coal, and most of them in petroleum.

In addition to these, other clements are found in
coal: antmony, arsenic, berylliwm, boren, gallium,
germaniuny, lanthanum, mercury, rubidium, tungsten,
uranium, yttrium, zirconium and probably niobium.®
Many of these, including arsenic, cadmium, antimony,
lead, mercury, zine, and tellurium, vaporize at the
burning temperatures of ceoal and oil, as do many
other elements contained in chemical compounds, and

_all elements may be found in soot, ash, or smoke.

Some clements—calcium, aluminum, silicon and iron
—generally remain in ash and are not carried up
chitineys into air; they are of little concern in the
measurement of air-borne trace metals. There is no

_ doubt, however, that the process of burning coal and

oil adds greatly to trace metal contamination of the
air as the trace elements in the fucls are vaporized.
In fact, one of our most serious experimental problems
is preventing trace elements from going up in smoke®
as we burn our tissue samples into ash for analysis.

In our consideration of possibly hannful trace ele-
ments, we can more or less climinate those known to
be essential for normal physiological processes; chro-
mium, manganese, jron, cobalt, copper, zine, and

-molybdenum. Itis possible that vanadium and selenium

also belong in this category. We would expect to find
them normally in lung and other tissues, although air-
borne contamination may deposit them in a form
unusable by the body, thus making them a hazard.

All metals can be toxic to living tissue if they occur
in large enough amounts and in the proper form.
Those metals which are not essential for life and
health, which may or may not be toxic, and which
accumulate in lung tissue with age’ must be carefully
scrutinized; these include aluminum, cadmium, lead,
titanium, vanadium and tin. We can probably elimi-
nate from our consideration metals which are present
in lungs in very small quantities and which do not
accumulate with age in body tissues: bismuth, gold,
nickel and silver. We know little about the behavior
of germanium, tellurium, arsenic, antimony and nio-
bium, which are probably present in air.

We can get some idea of the relative exposures of
Amcricans to airborne metals by comparing the con-
centrations of these metals in their lungs with those
of persons from other areas of the world. In Table IT
are the mean concentrations of trace clements in

American, African, Near Eastern and Far Eastern .

lungs of males aged twenty through [ifty-nine years.
This table omits the trace metals essential for nutri-
tion, Tt is apparent that there is less cadmium, lead
and tin in African lungs than in American and
Oriental. Aluninum, barium, strontium and titanium

84

can enter the air in dust from soil, and their accumu-
lation in African and Necar Eastern lungs can be
accounted for on this basis. The frequency of cad-
miuwm, lead, and tin in all but African lungs suggests
industrial contamination as the source, for the lung
tissucs of Africans came from relatively non-industrial
areas.

Study of the behavior and effects of cadmium and
lead is especially important; these are the most com-
mon of the elements which accumulate in the lungs
and which are also absorbed into the rest of the body.
According to Tipton and Schafer,” aluminum, titan-
ium, and wvanadium, which accumulate with age,
remain largely in the lung as insoluble contaminants,
while lead “appears to enter the lung in soluble form
and to be quickly carried to other parts of the body.”

Lead and cadmium are among the elements known
to shorten the lile-spans of mice and rats. Lead poi-
soning in human beings is, of course, a long-recognized
problem, and cadmium has been linked to at least one
chronic disease of human beings, high blood pressure.®
R. E. Carroll has shown that the death rate from
cardiovascular disease, which includes high blood
pressure and coronary, heart discase, is significantly
higher in areas where the concentration of cadmium
in air is high, and significantly lower where the con-
centration of cadmium in air is low." Most of the
cadmium in the body, however, comes from food and
water.

We know little about the sources of airborne cad-
mium, but it is likely that it enters the air as a
by-product of industrial processing of zinc. Cadmium
is a constant contaminant of zinc, and has a rclatively
low boiling point, 765 degrees C. Whenever zinc is
heated to its boiling point, 906 degrees C., cadimium
fumes can enter the air.

The principal source of airborne lead is undoubtedly
tetra-ethyl lead, an anti-knock agent added to gasoline
since 1924. The amount of mined lead annually used
for gasoline additives amounts to about two pounds
for each person in the United States {in 1963 the
total was 192,811 tons).’® This lead would offer no
hazard if it were burned and retained in crank case
oil, but, unfortunately, twenty-five to fifty-five per
cent of it comes out of the exhaust, half to two-thirds
in particles!! and the remainder in gascous form. The
smaller particles can be blown by winds to surrounding
arcas and contaminate [ood crops; the larger particles
may remain on the road; the gascous [orms enter the
upper atmosphere and can be precipitated by rain and
snow at far distant locations. All this lead accumu-
lates in thc environment year after ycar. We have
detected lead.insnow at ground level (but not at roof

*level) 200 yards from a suburban road within four

hours after a snowfall. On the other hand, it took

Scientist and Cilizen
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eight days for lead to be detected in snow in a moun-
tain forest near a back road. Analyses of various
sections of one-hundred year old elm trees have dem-

onstrated rapidly increasing concentrations of lead

since about 19373

Although average lead concentrations in the air are
not considered high, varying from 0.2 micrograms per
cubic meter on the Great Plains and Rocky Mountain
areas to 0.7 micrograms per cubic meter in New
England and the Pacific Coastal states, concentrations
.of six micrograms per cubic meter,”® and in extreme
cases seventcen to forty-five micrograms or more, have
been measured in cities, especially on traffic-crowded
streets or highways.!*

At a concentration of one microgram of lead per
cubic meter of air, a man would take into his lungs
twenty micrograms ol lead per day. Most of this lead
is in time excreted by the body; if it were not, a man
would accumulate in filteen years of his life 110
milligrams of lead by inhalation alone, an amount
almost equal to the average total bedy content of
most Americans (estimated at 120 milligrams by the
International Commission on Radiation Protection;
other estimates are higher, ranging up to 220 milli-
frains). :

But airborne lead is not the sole source of lead in
the body. The average American also consumes about

(X)) - -
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. EXPOSURE to low levels of lead is now common in our

: * cities from industrial and traffic sources. It has recently
¥+ been suggested that lead may damage health at low
levels of exposure,

300 micrograms of lead daily in foods and beverages.
A man living in an area where lead concentration in
air was fifteen micrograms per cubic meter would
take in an additional 300 micrograms of lead by
inhalation alone, roughly doubling his total lead in-
take. Lead poisoning would almost certainly develop
in time, for the amount of lead absorbed by blood and
tissues from the respiratory. system is about five
times as high as the lead absorbed [rom the alimen-

tary tract. The blood and tissues absorb about fifty

per cent of inhaled organic lead, and only about five
to ten per cent of the lecad intake from food and
beverages (see Patterson article this issue}). About
ninety per cent of lead retained in the body is stored
in bone.

An increase in airborne lead concentration from one
micrograin per cubic meter to fifteen micrograms per
cubic meter would increase lead absorption, for the
average man, {rom about twenty-three micrograms per
day to 165 micrograms per day of lead absorbed by
blood and tissue, based on the above estimates of
absorption rates for inhaled lead and lead in foods
and beverages, .

Fifteen micrograms of lead per cubic meter of air
is an extremely high' concentration and relatively
uncommon today, found only on or near heavily
travelled streets and highways during rush-hour traffic;

a - 86



but if the number of cars on U.S. roads doubles by
1980, as has been predicted, a concentration of fifteen
micrograms of lead per cubic incter of air probably
will be commeonplace in American cities.

In one study of the cilects of cadmium and lead
on rats,® we attempted to achieve, by carefully con-
trolled laboratory methods and diet, tissue concentra-

tions within human ranges. All the experimental groups.

were kept in a low metal environment: the specially-
built laboratory is situated on a hilltop more than a
mile from the nearest road; the air is filtered and par-
ticulate contaminants are clectrostatically precipitated.

The rats were fed a special diet of rye, dried skim
milk and corn oil, devoid of cadmium and as low in
other trace metals as is possible under laboratory
conditions. The sole source of {luids was purified spring
water to which was added vitamins and essential
nutritive ,clements such as manganese, cobalt, copper
and so forth. Five parts per million of cadmium or
lead was added to the water of the test groups from
the time of weaning until death; a control group
recéived neither of these metals.

Briefly summaried, the experiments showed that
cadmium and lead tissue concentrations in human
ranges significantly decrcased the life span of rats; in
addition, the animals fed lead showed a higher mor-
tality rate under exposure to infection. In one series
of experiments, the median age at death of rats fed
lead was 728 days, while the median age at death of
control rats was 961 days; the mnedian for cadmium-fed
rats was 814 days. Of 249 rats fed cadmium or lead,
forty died before the age of three months; none of the

- 104 contro] rats dicd before the age of three months.

Autopsies showed neurological discase to be almost
unknown in control groups but frequent in rats fed
cadmium or lead. A majority of the cadmium fed
rats displayed abnormally high blood pressure and

Henry A. Schroeder, M.D.,
is Professor of Physiol-
ogy, Dartmouth Medical
School and Director of
Research, Brattleboro Me-
morial Heospital. Dr.
Schroeder and colleagues
have been working on
trace metals for many
years. His recent publi-
cations on this subject
have attracted a great
deal of attention from the
general public as well as
from the secientific com-
munity.

hardening of the arteries in kidney, heart, lung, and
liver, as well as enlargement of the left ventricle of
the heart.

Table IIT is a partial summary ol our experience in
testing trace metals for innate toxic effects in rats and
mice, as mcasured by a reduction in life span or the
production of a chronic discasc similar to those which
humans suffer. It is noted that in addition to cadmium
and lead, germanium, arsenic, tellurium and selenite
decrease life span in mice or rats or both, and selenite
appears to inhibit growth in rats. In most of these
cases, the tissue concentrations were within the range
of normal human levels. In no case was the incidence
of-cancers increased.

Many trace metals have been found in the air.
Some come from soil dusts, others from the burning of
fossil fuels (especially coal), others from industrial
processing of metals. One, lead, comes primarily from
gasoline additive wastes in auto exhausts.

Most of the trace metals, in the concentrations
found, are not necessarily toxic to human beings; nor

is there any evidence that they can cause cancer or

any other discase when ingested, even though some of
them accumulate in human lungs with age,

Two clements, however, cadmium and lead, appear
to be toxic in the concentrations or distributions now
found, either because of inhalation or because of
ingestion’ of contaminated water supplies or agricul-
tural soils,

As lead additives in gasoline are mnot absolutely
necessary, the solution to the increasing lead burden
in the atmosphere, soils and water is to discontinue
the use of tetraethyl lead and related compounds, and
to substitute for it some more inert metal compound,

_such as nickel or tin, which will have a similar anti-

knock property and permit octanc levels comparable
to those now achieved. It will be much more difficult
for industrialized societies to avoid cadmium contami-
nation, but a program of industrial saleguards against
release of cadmium fumes into the open air should
help prevent contamination of food and water and
result in a significant decrease in accumulation of
cadimium in human tissues.

There is a nced for the continued study of the
effects of trace metals on the living organism. Our
sixteen years of research in this field has not touched
upon many questions which neced answers. Little is
known about such trace substances as germanium,
tellurium, sclenite, arsenic and antimony in their air-
borne forms., Whether or not they accumulate in fungs,
whether or not they are toxic to humans in these
forms, and in what concentrations, remain the objects
for further study. Knowledge gained in these areas

.may have important implications for the future treat-

ment of several major chronic discascs. wn

Scientist and Citizen



Table |

Some Metals in the Air of American Cities and in American Lungs

Metals Percentage Percentage Accumulates* Remarks
of samples of lungs in lungs
containing containing with age.’?
the Metal, 3 the metal.?
Aluminum 100 100 Yes In seil
Barium 57 98 No In soil
Bismuth 43 4 No
Cadmium 79 58 Yes Industrial contaminant
Chromium 63 100 Yes Essential element
Cobalt 14 20 No Essential element
Copper 94 100 No Essential element
Gold - 2 -
lron ' 91 100 Yes Essential element
Lead 99 100 Yes - From gasoline waste
Manganese 75 100 No Essential element
Molybdenym 12 17 No Essential element
Nickel . 9N 58 No
Silver ' - 39 No
_ Strontium 100 100 Yes in soil
Tin 67 98 Yes Industrial contaminant
Titanivm 77 99 Yes In soil
Vanadium 20 57 Yes In soil
Zinc 83 100 - Essential element

* In other respiratory orgons, trachea and larynx, iren, lead, barium and strontium accumulate with
age. Accumulation, where shown, was statistically significant at the 0.1% level of confidence,

or less.

Table |1

Trace Elements in Human Lung (Ash) by Geographical Location*

AMERICAN AFRICAN NEAR EASTERN FAR EASTERN
Metals Parts per Percentage of Parts per Percentage of Parts per Percentage of Parts per Percentage of
- million lungs containing million  lungs containing million lungs containing million lungs containing
Aluminum 1800 . 100 3100* 100 3100 100 2500 100
Barium 13 98 22 100 28t 100 15 100
Cadmium 50 58 N.D.t 0 50 23 - 50 49
Chromium _ 14 100 16 100 22 100 23 100
Lead 31 100 261 98 47 100 48 99
Nickel 5 58 7 57 22 56 10 64
Strontium 8 100 10 100 121 100 9 100
Tin 32 98 5t 59 . 16 85 29 90
Titanium 200 99 270 98 390 100 140 99
Vanadium 1 57 4 75 10+ 79 2 70

Value significantly different from American at the 0.1% level of confidence or léss.
Values given in parts per million (ppm) ashed lung. About 1.1% of the lung is ash, or minerals.

N.D. None discovered.

April, 1968
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Innate toxicity of several elements in terms of growth
and life span of rats and mice exposed to traces
equivalent to the human experience

+ = Increased

~ = Shortened or depressed

88

Element Remarks
Growth Life Span Growth Life Span

Titanium  + Rats not
tested

Vanadium O

Chromium  + Diabetes with
" deficiency

Nickel 0 Rats in

' process ’
Germanium O - Slightly
‘ toxic

Arsenic 0 ‘ Tumors
depressed
in mice

Zirconium 0

Niobium 0

Cadmium O High blood
pressure

Tin 0]

Antimony O Toxic

Tellurivm O

Lead 0 Toxic at
“all ages

Selenite 0 Toxic

Selenate O In process

0 = No effect .

1.

4

8

10.

11.

12

13.

14.
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DONALD B, CGLARX * MULTNOMAHN GOUNTY COMMISSIONLR
November 9, 1970

M, Jarnes Gleason, Chairman
Board of County Commissioners
Multnomah County

Terry D. Schrunk, Mayor
City of Portland

Gentlemen:

In conjunction with the proposed agenda item for the City-County meecting
for up dating our emergency plans, I would like to discuss a contingency |
plan for the curtailment of all internal combustion vehicular traffic in

the metropolitan area at such time as the air quality diminishes to a point
of being an immediate hazard to the health of the citizenry.

Yours truly,

(———D ’n\f ( C/EJ{;‘\AJ{A..,
-
E. LARK

DONALD
Commissioner

DEC. s

=

¥Enc. cc letter to Dr. Donnelly
District Attorney opinion

Exhibit M
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MEMORANDUM
TO: Members of the Envirommental Quality Commissicn
B. A. McPhillips, Chairman George A, McMath, Member
Edward C, Harms, Jr., Member Arncld M, Cegan, Member

Storrs 5. Waterman, Member
From: - Air Quality Control Division
Dates: ~ November 25, 1970, for December 4, 1970, Meeting
Subject: Proposed Regulation for Board Products Industries
The Staff requests authorization to announce and hold a public hearing in January
on the attached Proposed Regulaticns for Air Contaminant Emissions from Board Brfoducts
Industries. ' o
The proposed regulations are primarily related to particulate emissions from plywood,

particle board and hardboard manufacturirng operations, and are offered as a sub-
stitute for the process weight emission standard presented to the Commission at a

| public hearing in May, 1970,

The presently proposed regulations have been developed over a period of months during
which the Staff has met with, and submitted drafts to industry and to the Regional
Authorities. Many of the comments from these groups have been incorporated into the
present draft. Attached hereto are comments received concerning the previous draft
of the requlation.

In order to avoid conflicts with process weight standards previcusly adopted by the
Regions, this proposed Department of Environmental Quality standard specifically
excludes Regional territory from its area of applicability. The Staff is aware of
some controversy over the advisability of doing so, and will discuss the issue in some
detail in a staff report to be prepared for the public hearing. The problem is
complicated by the fact that the proposed Department of Environmental Quality standard,
while achieving essentially the same degree of control, is less stringent in some
cases and more stringent in other cases than the varicus process weight standards

of the Regions.,

The proposed regulations establish two types of limitations. One type may be tarmed
"performance standards", which prohibit or specify certain activities. Examples of
performance standards in the requlation are the prohibition of open burning, the
requirement that truck dump and storage areas be covered or controlled to prevent
windblown fallout, and the requirement that hardboard tempering oven odor emissions
be incinerated.

In addition to performance standards, the regulation establishes plant-site limitations
on particulate emissions, based on plant production. These limitations, applicable

to all process equipment other  than boilers, incinerators and veneer dryers, are

the followings: :

Veneery/Plywood: 1.0 1b/1000 sq.ft. plywood (3/8" basis)
Particle board: 3.0 1b/1000 sg.ft. particle board (3/4" basis)
Hardboard: - 1.0 1b/1000 sq.ft. hardboard . {1/8" basis)

These allowable emission rates are constant without reference to plant size.



MEMORANDUM - Proposed Regulatlon for Board Products Industries
November 25, 1970
Page 2

Veneer dryers are exempted from the above emission limits, with a provisicon calling
for a public hearing on veneer dryer emission standards by June 1, 1971, This
proposal is based on the fact that a comprehensive study of veneer dryer emissions,
Jointly funded by the American Plywood Association and the National Air Pollution
Control Association,will not be completely reported until March 1, 1971, and the
expectation that better knowledge of both emissions and appllcable control technology
will become available during early 1971.-

As indicated above, a complete staff report will be prepared prior to the hearing
which will more fully discuss the level of control required under this proposed
regulation and assess its requirements in comparision to Regional standards.

The Staff believes that the proposed regulation is both stringent and technically
. feasible. Compliance with it is expected to achieve the necessary reductions in
emissions from these sources and play an important part in meeting air quality
standards in the affected areas.

ahe .
Attachment
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DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY CONTROL DIVISION

PROPOSED REGULATIONS
AIR CONTAMINANT EMISSTONS FROM BOARD PRODUCTS INDUSTRIES

r

I. Definitions:

IT.

1‘.

2e

3

6.

l.

Z2s

3a

"Emission" means a release into the outdoor atmosphere of air
contaminants.

"Hardboard" means a flat panel made from wood that has been reduced
to basic wood fibers and bonded by adhesive properties under pressure.

"Particleboard" means mat formed flat panels consisting of wood
particles bonded together with synthetic resin or other suitable binder.

"Plywood" means a flat panel built generally of an odd number of thin
sheets or veneers of wood in which the grain direction of each ply or
layer is at right angles to the one adjacent to it.

"Tempering oven" means any facility used to bake hardboard following
an o0il treatment process.

"Weneer" means a single flat panel of wood not exceeding 1/4 inch in
thickness, formed by slicing or peeling from a log.

General:

These regulations establish performance and emission standards for
veneer, plywood, particleboard and hardboard manufacturing operations
located outside the boundaries or jurisdiction of Regional Air Pollution
Authorities. _

Emission limitations established herein are in addition to, and not in
lieu of, general emission standards for visible emissions, fuel burning
equipment, and refuse burning equipment,

Emission limitations established herein and stated in terms of pounds

per 1000 square feet of production shall be computed on an hourly

basis using the‘maximuﬁ?hour}{'production capacity of the plante -averaged

over—an-8-houp-peried, T

.Upon adoption of these regulations, each affected veneer, plywood,

particleboard, and hardboard plant shall proceed with a progressive and
timely program of air pollution control, applying the highest-and best

practicable treatment and control currently available. Each plant shall



-2~

at the request of the Department submit periodic reports in such form
and frequency as directed to demonstrate the progress being made toward

full compliance with these regulations.

III. Veneer and Plywood Manufacturing Operationst

1. Veneer Dryers -~ Public Hearing for Emission Staadard
By no later than July 1, 1971, the Environmental Quality Commission
shall hold a public hearing for the purpose of determining the feasibility
of adopting an emission standard for particulate and gaseous enissions
from veneer‘dryérs; setting forth allowable emission levels and dates
for compliénce; - - '
2. Other Sources
.a. Requirement
Emissions of particulate matter from veneer and plywood mill sources,
including, but not limited to, sanding machines; saws, presses,
barkers, hogs, chippers and other material size reduction equipment,
process or space ventilation systems, and truck loading and unloading
facilities, but excepting veneer dryers, fuel burning, and refuse
'] ‘ burning equipment, shall not exceed a total from all sources within
the plant site of ome (1.0) pound per 1000 square feet of plywood
or veneer production on a 3/8 inch basis of finished product
equivalent. .
b. Compliance Schedule
By no later than July 1, 1971, each plywood mill-shall submit to the
Department of Environmental Quality a proposed schedule for compliance
with this subsection. '
¢. Open Burning 7
As of the effective date of these regulations, open burning of wood
residues or other refuse in conjunction with .any veneer or plywood

manufacturing operation is prohibited.

IV. Particleboard Manufacturing Operations:

1. Truck Dump and Storage Areas
a. All truck dump and storage areas holdihg raw materials to be used in
a particleboard manufacturing operation shalll be enclosed or otherwise

controlled such that windblown particulate emiissions from these areas

11/24/70



11/24/70

2.

3.

3=

are not deposited upon property not under the ownership of the plant

owner or operator.

b. Temporary storage of raw materials outside regularly used areas is

prohibited without prior notification of the Department of Environ-

rental Qualit}. Temparary storage areas shall be operated in such

a manner that wind-blown particulate emissions are not depdsited ‘

“upen property not under the ownership of the plant owner or operator.

 Pemporary storage areas shall not be operated continually for a

period exceeding six (6) months.
Other Sources _ | _
Emissions of particulate matter from particleboard plant socurces including,
but not limited to, hogs, chippers and other material size reduction
equipment, process or épace ventilation systems, particle dryers,
classifiers, presses, sanding machines, and materials handling systems,
but excepting truck dump and storage areas, fuel burning equipment, and
refuse burning equipment, shall not exceed a total from all sources
within the plant site of 3.0 pounds per 1000 squafe feet of particleboard
produced on a 3/4 inch basis of finished product equivalent.
Open Burning '
As of the effective date of these regulations, open burning of wood residues
or other refuse in conjunction with any particleboard manufacturing opera-
tion is prohibited.
Compliance ,
By no later than July 1, 1971, each particleboard plant shall submit to
the,Departmentaof Environmental Quality a proposed schedule for compliance

with subsections (1) and (2) of this section.

Hardboard Manufacturing Operations:

1.

Subsections 1, 2 and % of Section IV, Particleboard Manufacturing
Operations, shall apply equally to hardboard manufacturing operations
with the single exception that the emission limitations for sources
other than storage facilities and fuel or refuse burning equipment
shall be 1.0 pound per 1000 square feet of hardboard production on a
1/8 inch basis of finished product equivalént.
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2.

3‘
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Emissions from Hardboard Tempering Ovens
Emissions of odorous gases and vapors from hardboard tempering cvens:

shall be controlled by incineration at temperatures of 1000° F for

-0.3 seconds, or by other equivalent means. However, higher temperatures

may be required for specific installations, and all fume incineration
installations shall be capable of operation at temperatures as high as
1500° F. :

Compliance Schedule

By no later than July 1, 1971, each hardboard plant shall submit to

‘the Department of Environmental Quality a proposed schedule for

compliance with subsections (1) and (2) of this section.



TO : MEMBERS OF THE ENVIRONMENTAL QUALITY COMMISSION

B. A. McPhillips, Chairmen George A. McMath, Member
Storrs 5. YWaterman, Member Arnold M. Cogan, Member
E. C. Harms, Member

FROM ¢ AIR QUALITY CONTROL DIVISIGN
DATE :  November 27, 1970 for the December L, 1970 Meeting

SUBJECT: AUTHORIZATION FOR A PUBLIC HEARING
AMBIENT AIR STANDARD FOR SULFUR DIOXIDE

It is requested that authorization be granted and a hearing date be
established for a public hearing on the adoption of an ambient air standard
for sulfur dioxide. It is proposed that the standard be adopted for state-
wide application, including the Oregon porticn of the Federal Region.

Under the time schedule of the Tederal Clean Air Act relative to the
established Portland Interstate Air Guality Control Region standards, for
which criteria have been issued, must be adopted and submitted by March 8,
1971. 5Since other standards must be prepared, it is recommended that the
proposed standsrd be authorized for public hearing.

The standard, as proposed, is considered restrictive and is essentially
based upon the Federal c¢riteria and the criteria document dated January 19,
1970, previously furnished you and mailed to Regions, companies, and in-
terested persons under a memorandum dated February 5, 1970 (with minor modi-
fications) requesting comments. Attached is a copy of revised "Figure I"
and "Explanation of TFigure I" from that criteria document. Number 1-5 deals
with standards and objectives; 6-12 affects upon vegetation; 13-19 upcn
health effects; 20-23 on taste and odor; 29 on visibility; and 25 on materials.

More recently a draft of the standard was completed, mailed to the Regions,
and their comments have been incorporated in the present draft where appropriate.
Attached is a copy of that correspondence,

The proposed standard is in some instances more restrictive than standards
for S05 of the Regions and is consistent with the state of Washington Ambient
Air Standard previously adopted. '

RECOMENDATION:

A date for a public hearing for the adoption of an ambient air standard
for sulfur dioxide be established. :

Attachment



(Proposed)

DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR QUALITY CONTROL DIVISION

AMBIENT AIR QUALITY STANDARD
FOR '
SULFUR DIOXIDE

I. Definitions

(1)

(2)

Ambient Air - The air that surrounds the earth excluding-the general

volume of gases contained within any building or structure.

.Primary Air Mass Station (PAMS SO2) - A station designed to measure

contamination in an air mass and representing a relatively broad

" area. The sampling site shall be representative of the general area

(3)

()

11-23-70

concerned and not be contaminated by any special source. The probe
inlet shall ﬁe a minimum of twenty feet and a maximum of lEO\feet
above ground level. - Actual location and elevation should vary to
prevent adverse exposﬁre conditions cauvsed by surrounding buildings
and terrain.

Primary Ground Level Monitoring Station (PGLM SO0p) - A station de-

signed to provide information on contaminant concentrations near

the ground and provide data valid for the immediate area only. The
probe inlet shall be ten to twenty feet above ground level with a
desired optimum.height of twelve feet. The probe inlet shall not

be less than two feet from anyrbuilding'or wall. The sampling site
shall be representative of.the immediate area and not be contaminated

by any unigue source.

§§ecia1 Station (SS—SOE) - Stations that do not meet the—criteria

or purpose of Primary Air Mass 8tations or Primary Ground Level

Monitoring Stations are defined as special siations.




II.

I1T.

IV,

Air Quality Standard - Sulfur Oxides

Sulfur oxides in the ambient air, measured as sulfur dioxide at a

Primary Air Mass Station, a Primary Ground Level Monitoring Station

or aispecial station, shall not exceed the following concentrations

averaged over the specified time periods:

(1) TFour tenths (0.4) part per million parts by volume average for

“any one hour.

(2) Twenty-five one'huﬁdred£hs (0.25) part per million parts by
volume average for one hour not to be exceeded more than two
times in any consecutive seven days.

(3) One-tenth (0.1) part per million part by volume average for
any one day (24 hours)dﬁédﬂigh%—%c—midnigﬁfjf

(4) Two one hundredths (.02) parts per million parts by volume
average for any one year. |

Method of Measurement

For determining compliance with this regulation, sulfur dioxide shall

be measured az sulfur dioxide by acidified peroxide reagent conductivity
(continuous monitoring) or colorimetric technriques (manual sampling).
Other continuous and manual methods for measurement may be used after
approval by the Department of Envirommental Quality p;ovided they can be
shown to be eqﬁivalent in sensitivity, accuracy, reproducibility, and
selectivity.

NOTE: (The Departmént of Environmental Quality has on file copies of

the method "Sampling and Analysis for Sulfur Dioxide in the Ambient Air.'')

Data Reporting

local and Regional Air Pollutlon Control Awen01e? sampling for sulfur
Departsect of Fuvion vl
oxides shall notify the Stebe-OQffee—efAir Quality Gentzal of all

A

violations of this regulation. The notification shall be submitted by

11-23-70



the 15th of each month, summarizing the violations of the previous month,
and by Mafch 1 of each year if the annual standard was exceeded in the
previous year. Summaries shall be on forms furnished by thé Department
of Envirommental Quality and shall provide the following information:
(1) Iocation of sampler.
(2) Type of stétion - air mass (PAMS}, ground level (PGLMS), or
special station (S8). |
(3)  Time span involved (including specific hours, days and year).
(4) Actual concentrations recorded that exceeded the standard.
(5);_Action taken or planned to prevent recurrence.
The SQEZéEﬁggﬁty shall notify the Regiqnaq.a;—LeeaJrAgeﬂey;of results which
exceeds the standards within the Egggzgyjurisdiction on a monthly basis.
This notification shall include:
(L)} Location.
(2) Tyﬁe station.
(3) Time span.
(4) Standard exceeded.

(5) Concentrations recorded.

11-23-70
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1.
2
3
k.
5.
6.
7
8.

10."

11.
12.

13.

1k,

15.

16.

17.

18.

19.

20.

2l.

22.

EXPLANATION OF FIGURE 1

1 hour standard of O.4% ppm,

1 day (2% hour) standard of 0.10 ppm .

1 week standard, 0.25 ppm hourly average more than twice in 7 days.
Annual standard rof 0.02 ppm. '

Objective concentration of G.3 ppm for not more than 5 minutes.

Threshold response of alfalfa to acute injury.(l) p5-15

Slight symptoms in larch. ‘ . (1) p5-9
Injury to pine, larch and other species. (1) p5-9
Injury to most sensitive fruit varieties (apple and pear).

, (1) p5-9
Injury to most sensitive deciduous trees (mountain ash).

(1) p5-9

Chronic plent injury may occur. (1) plo-22
Reduced yield in rye grass exposed to unfiltered air (S0, concentra-
tion of 0.0L to 0.06 ppm for 46-81 days). (1) p5-16
Increased mortality may occur (0.52 ppm 802 with 6 cohs or greater
particulate). (1) plr0-20
Increased daily death rate may occur (0.25 ppm S0, with >50 ug/m
particulate). (1)° p10-20

Accentuation of symptoms may occur %n patients with chronic lung
disease (0.21 ppm 802 with 300 ug/m” smoke). (1) pl0-21

Increased hospital admission, absenteeism and mortality may occur
(concentration of S0, and time of exposure not adequately defined).
(1) p9-61

Increased frequency of respiratory symptomg and lung disease may
occur (502 range 0.037-0.092 with 185 ug/m” smoke).
: (1) plo-21

Increased frequency and severity of respiratory diseases in school
children may occur (SO annual average of 0.046 ppm with 100 ug/m
smoke ). _ (1) plro-21

Increased mortality from bronchitis and lgng cancer may occur (502
annual average of 0.040 ppm with 160 ug/m~ of smoke).

(1) plo-21
50, odor threshold (0.47 ppm) for tralned individuals. No time

1ifit. (1) p7-15

80, odor threshold (0. 5-0.7 ppm) for sensitive persons. No time
lifiit. - () p7-15
Average SO, odor threshold (0.8-1.0 ppm)}. No time limit.
2
(1) p7-15
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EXPLANATION OF FIGURE 1 (Cont'd)
2%. Taste threshold for SO, (0.3-1.0 ppm). No time limit.
' - (1) pi1-6

2k, PossibleBVisibility reduction to 5 miles (0.1 ppm SO, with
285 ug/m” particulate and 50% humidity). No time lifiit.

(1) plo-21

25. Corrosion rate for steel panels may be increased by 50% (0.12 ppm 802
with high particulate levels). No time limit mentioned.

(1) plo-2L

2
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FROM: AIR QUALITY CONTROL DIVISICN

DATE: February 5, 1970

NOTICE:

ATR QUALITY CRITERIA AND PROPOSED AMBIENT AIR STANDARD
FOR SULFUR DIOXIDE

The Department of Environmental Quality and the Washington
State Air Pollution Contrel staffs have prepared the attached
report 'Criteria for Sulfur Dioxide Ambient Air Standard and
Objective." The criteria was prepared to establish the proposed
ambient air standard, and is being distributed at this time as
a matter of public information and to allow for review and
receipt of comments or statements.

The notice for a public hearing and the proposed ambient air
standard will be distributed to you when the Environmental
Quality Commission has authorized a hearing date. Statements
or testimony will zlso be received at that hearing.



TO { MEMBERS OF THE ENVIRONMENTAL QUALITY COMMISSION

B. A. McPhillips, Chairman George A. McMath, Member
Storrs S. Waterman, Member . Arnold M. Cogan, Member
E. C. Harms, Member

FROM :  AIR QUALITY CONTROL DIVISICN
DATE ¢ November 27, 19?O'for the December &, 1970 Meeting

SUBJECT: RECEIPT OF VARIANCE GRANTED BY THE COLUMBIA-WILLAMETTE AIR POLLUTION
AUTHORITY TCO MRS. MARJORIE KVAMME, BORING

Under the provisions of ORS 449.880, Regional Authorities are required
to file a copy of variances granted with the Environmental Quality Commission.
If the variance should not be renewed or if the variance extends beyond one
year the Environmental Quality Commissicn can direct non-renewal or limit the
variance to one year.

In this instance Mrs. Marjorie Kvamme, Boring, was granted a variance to
burn certain land clearing debris. The variance was granted for a one-time
burn with reasonable restrictions and expires on December 31, 1970.

Attached are: (1) a copy of the letter of transmittal, (2) a copy of
the order adopted, and (3) a copy of the staff report.

RECOMMENDATION @

The variance be receivéd and filed with the Commission.

Attachment
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L‘UMBIA WILLAM ETTE AIR POLLUTION AUTHORITY

*1010 N, E;GOUCH T PORTLAND, OREGON
&5 JJ S‘IUEE 51970 Lu ON 97232 PHONE (503) 233-7476

AR QUALITY CONTROL 5 November 1970 BOARD OF DIRECTORS

M, James Gleason, Chairman
Multnomah County

Francis J. lvancie, Vice Chairman
Cily of Portland

Environmental Quality Commission Robert L. Glosenger
1400 Southwest 5th Avenue . Columbia County
Portland, Oregon 97201 . William J. Maslers
Washington County

Attention: Mr. K. H. Spies, Director CMcmﬂgggﬁﬁw

Department of Envirommental Quality Richard E. Hatchard
ar . Haichar

Program Diractor

Gentlemen:

Please be informed that the Board of Directors at their
regular meeting, 16 October 1970, considered an application from
Mrs. Marjorie Kvamme, Route 1, Pox 566, Boring, Oregon, for a
variance from the Rules of this Authority to open burn certain
land clearing debris on her property,

After due consideration of the information presented by

- Authority staff personnel and by Mrs. Kvamme, it was the decision
! of the Board to grant a variance subject to certain restrictions

and conditions.

Enclosed is a copy of the Findingé and Order for your
review in accordance with ORS 449.880.

For the Program Director.

Very truly yours,

Administrative Director

JL:jl
Enclosure

An Avoneyto Tanirol Bir ;’rm*-f;« i througl fntor-Goverpmeniai Cooperifion



COLUMBIA-WILLAMETTE AIR POLLUTION AUTHORITY
1010 NE Couch Street, Portland, Oregon 97232

IN THE MATTER OF )
)
VARTANCE ) FINDINGS AND ORDER
) N
MARJORIE KVAMME, PETITIONER )
FINDINGS
I

On 28 September 1970 Petitioner filed a petition for a variance from
.Rule 6, Section 6.2 (3){c)(i}(a), to burn certain land clearing debris in

Clackamaa County on property situated at Route 1, Box 566, Boring, Oregon, -

IT
That said proposed burning would not be detrimental to the public

interest if said proposed burning is conducted pursuvant to certaln conditions.

ORDER

NOW, THEREFORE, it is hereby orde}ed that a variance be granted to
Marjorie B, Kvemme from the date herecf through %1 December 1970 to open burn |
certain land clearing debris on properfy situated at Route 1, Box 566, Boring,
Oregon, subject to the following conditions: |

1. That all burning shall be performed under and in accordance with
the provisions of permit issued by the Sandy Rural Fire Protection District.

2. Only the single pile of land clearing debris in ex}sténce on the
sbove mentioned property on 28 September 1970 and only the material in the sald

pile on sald date shall be burned.



3. At no time and under no circumstances shall the open burning
perﬂitted by this variance contain any garbage, asphalt, waste petroleum
producta, paint, plasties, rubber products or any substan&e vwhich norwally
emlits dense smoke, noxious odors or créates a public nuisance when bﬁrned.

k, At all ﬁmes when burning is taking place, fire shall be
wﬁrked in such a manner to produce the hotest fire practicableland reduce

smoke to the lowest practicable minimm,

Entered at Portland, Oregon, the 16th day of Ostober 1970.

7 Jprned —F b et —

,  Chairman, Board of Directors

Page 2 - FINDINGS AND ORDER

JE A . . B . DT VAU PY-Y VSR TC SE RS S R PRF
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’AiR QUALITY CONTROL (‘ , : ﬂ

COLUMBIA-WILLAMETTE AIR POLLUTION AUTHORITY

1010 N, E. COUCH STREET PORTLAND, OREGON 97232 PHONE {503) 2337176 ~
L
15 October 1970 BOARD OF DIRECTORS
M. James Gleason, Chairman
MEMORANDUM . . Multnomah County

Francls Jd, lvancie, Vice Chairman
City of Poriland

TO: Board of Directors
Robert L, Glosenger
Columbia County
FROM: - R. E, Hatchard, Program Director William J. Masters
Washington Gounty
SUBJECT: Variance Request - Mrs. Marjorie Kvamme ‘ Fred Stetan

Route 1, Box 566, Boring, Oregon Ctackamas County

Richard E. Hatchard
Program Director

Gentlemen:

Attached is a request for a variance from Section 6.2(3)(c) of the
Columbia-Willamette Air Pollution Authority's Rules pertaining to open burning
for landclearing purposes. In addition is a sketch of the approximate location
of site and a copy of our letter inviting Mrs. Kvamme or a representative to
attend this Board meeting and, if desired, make a statement in support of the
request,

Staff Recommendation

It is our staff recommendation the variance request be denied,

Reasons for Denial

In accordance wilth variance consideration as outlined in Rule 9:

1. No special circumstances exist which would render compliance unreasonable
due to a special physical condition. There is road access to the material and
equipment could operate at the site to remove the material.

2. The air pollution effect would not be minimal. The material comsists of
brush and stumps mixed with considerable dirt. In its present condition, the dirt
would strongly hinder good combustion and if a variance is granted, our staff
would recommend the removal of the dirt prior to burning, The area surrounding
the site is primarily farmland and smoke from the site would most likely effect .
the people living in the trailer court where the material is located.

3. Alternate methods of disposal are available. The material could be
loaded and hauled to a disposal site; the nearest such site is located near Gresham.



Board of Directors
15 Qctober 1970
Page 2

4, In considering the equities involved, no previous variances have been
granted to other sources for this purpose. Open burning for landclearing purposes .
has been prohibited in this area since 1 January 1970 and to the best of our
knowledge, no such burning has been done. However, you should be aware, residential
burning is permitted at this area until 1 January 1971 and a number of mearby
agriculture operations can burn on days when such permits are being issued.

Respectfully submitted,

b HTE ,

R, E, Hatchard
Program Director

REH:whs
Enclosures
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TO :+ MEMBERS OF THE ENVIRONMENTAL QUALITY COMMISSION
B. A, McPhillips, Chairman E., C. Harms, Jr., Member
Storrs 5. Waterman, Member George A. McMath, Member
Arneld M. Cogan, Member '

FROM  : AIR QUALiTY CONTROL DIVISION

"DATE : November 27, 1970 for December 4, 1970 Meeting

SUBJECT: STATUS REPORT ON AIR QUALITY IN BEND, DESCHUTES COUNTY

The Staff desires to acquaint the Commission with the problems relative

to air quality in the Bend area and the programs instituted at this time

regarding the abatement of air pollution from those sources.

Attached is a letter from Representative Al Ullman, and a petition with a

cover letter from Mr. Jesse H. Smith, Sr., a resident of Bend, and one of

those most affected by these sources.

The companies referred to in the petition are Brooks-Willamette Corporation

and Brooks-Scanlon, Inc. The following is a brief description of the programs

and schedules that the staff and companies have developed:

I. Brooks-Willamette Corporation

This company manufactures approximately 8.5 million square feet of particle-
board on a 3/4" basis per month. On October 26, 1970, the company forwarded
to the staff a copy of the study of emissions completed by their consultant,
CH_M. The company is currently in the first phase of a schedule which will
bring emissions from all sources into compliance with the pr0posed board
products regulations. These projects are:

1. The installation of a baghouse collector over the enlarged sander-
dust storage binds, all of which is under construction at this time.

2. The installation of a multi-clone sanderdust collection system
based on the completion of a simular program already in progress
at the company facilities in Albany. This project to begin some-
time in June or July of 1971.

The company will be furnishing the staff a complete comprehensive report
on the engineering, delivery and installation schedules just as soon as

this CH.M emission study has been completely evaluated by the consultant
and thelr own engineering staff. '

II. Brooks-Scanlon, Inc.

Broocks=Scanlon, Inc. manufactires kiln dried dimensioned lumber. For the

past few years the company has had a tremendous amcunt of trouble with the
installation of two (2) used water tube boilers. The troubles ended in a

lawsuit which was settled out of court in October of this year. During



-2a

this period of time the company relieved one consultant and engaged the
services of another. Since the new consultant has been on the job the
company has experimented with several types of hogged fuel, methods of
feeding and introducing this fuel into the boilers, and controls for -
modulating the underfire and overfire air damper response.

The letter dated November 24, 1970, which is attached, outlines what the
staff feels is a reasonable approach at this time. The staff also
believes that the ultimate results regarding compliance with current
visible emissions for Special Control Areas can be achieved when the
new controls are installed on the dry kilns, as per the first paragraph
on page 2 of this letter.

SUMMARY

The staff is of the opinion that these two companies are proceeding in

an orderly fashion to bring their operations into compliance with current
and proposed regulations. The staff will present further reports to the
Environmental Quality Commission regarding this situation as the need
arises. Our District Engineer, Mr. C. Kent Ashbaker, and company off1c1als
recently met with Mr. Smith in Bend to explain the situation.
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" - AL ULLMAN : COMMITTEE ON /i

20 DISTRICT, OREGON ' , WAYS AND MEANS "¢
Congress of the United States 3
| PBouse of Representatives KHS
Wasbington, D.C. 20515
October 28, 1970 State of Qregon

DEPARTMENT OF ENVIRONMENTAL QUALITY

[%E@EUW[E@
HCY 2'- 1970

] OFEICE OF IHE DIRECTOR
Mr. Kenneth H. Spies

Department of Environmental Quality
State of Oregon

968 Portland State Office Bulldlng
Portland, Oregon

Dear Mr. Spies:

Last year my constituent, Mr. Jesse Smith, Sr.
of Bend, contacted me regarding the air pollution
that had been caused by several mills in the area.

Although the problem appeared to have been
resolved temporarily, the pollution has recurred
repeatedly in the past several months. Since
the mills in Bend must comply with State pollution
regulations, I would appreciate your review of
this situation and your suggestions on a possible
solution. You may want to contact Mr. Smith
directly, and his address is 174 East Franklin,
Bend.

Thank you for your consideration of this

matter,
Sipcerely,
| ,-z].
AN m/ﬁbﬂﬂ/‘\

AU:bc

cc: Mr, Jesse Smith, Sr.
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BROOKS~-WILLANVMETTE CORPORATION

-—,ARTICLEBOARD P.O. BOX 1245 @ BEND, CREGON 977_01 ® (503) 382-6001

tate of Oregon October 26, 1970

DEPARTHENT DF ENVIRONMENTAL QUALIFY

n E@ EIY E.
| 0CT 28197
Mr. Hal Burkitt

Air Quality Control AIR QuaLiTy CONTROL
P.0. Box 231
Portland, Oregon 97207

Dear Mr. Burkitt:

Enclosed is a copy of CH2M study of emission from Cyclones at the
particleboard plant in Bend. At the bottom of page four there is a
note refering to the improvement made to system #9 as a result of Carothers
work. I wish it were all this simple but I am afraid it won't be. At
least we have a starting point to improve from.

We have improved our water disposal to the extent that it is all going
into dry holes before leaving our leased property. No more water is going
over the hill toward the river.

We blew two tubes in the new boiler and had to run the old boiler at

e a higher rate to keep adequate steam in the plant. Mr. Gallaher from
Corvallis is here now and we should have these tubes replaced and the #2

boiler running by Thursday of this week. Thursday we hope to clean #1
boiler and be back running both boilers at a lower rate by the end of the

week.
Very.truly yours,
BROOKS—WILLAMETTi<%%§P.

S K Qad

}, ( i
J. McK. Bosch
General Manager

JMB/kE

Enclosure

cc: Bill Swindells Jr.
Ken Ashbaker -

MEMBER: NATIONAL PARTIGCLEBOARD ASSOCIATION
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o 174 Easr FRaANKLIN ST.
23 BEND, OrEGON 97701
ﬁ:ﬁ‘ Novenser 17, 1970

Mr. Kewneruw SPIES

DEPARTMENT OF ENVIRONMENTAL QUALITY
968 PorrLinp STaTE UFFICE BUILDING
PoarLanp, Oreeon 37201

DeEAR fr., SPIES:
' RE! SAawbusr=-CinbpeER FarLLour?
Bznp, OREGON

THIS LETTER REFEARS TO REPRESENTATIVE AL ULLHAN'S LETTEZR OF
Ocroper 28, 71970 REGARDING THE POLLUTION FALLOUT FROM LOCAL
INDUSTRY.,

Tue GONCERNED GITI;ENS'OF BEND HAVE FORNULATED A PEPITION,

A COPY OF WHICH IS ATTACHED, TO0 REQUEST ACTION BY THE DEPT.

OF ZNVIRONMENTAL QUaLITY, THIS PrrITION WITH somz 400
SIGNATURES AT THY PRESENT TINE IS BEING CIRCULATED AND WILL

BE FORWARDED TO YOU WHEN THOSE CONGCERNED HAVEZ HAD AN OPPORTUNITY
70 SIc¢N. ALMOST EFVERY BUSINESS ON THIrRD Svazer (Hwy 97) rHROUGH
BEND IS ALREADY REPRISENTED ON THE PETITION,

Mg ALSO AT THIS TIME REQUEST THAT THE POLLUTION MEASUVAING

DEVICE INSTALLED oN THE Cournt Housg 1IN BEND BE RELOCATED,OR

AN ADDITIONAL DEVIGE INSTALLED, AT 4 HORE ADEQUATE AND REVEALING
LocAPION SUCH AS THIARD AND FRANKLIN StTarers, THeE (ouRr HoUuskE Is
LOCAPED AT THE OPPOSITE SIDE OF BEND FROM THE MAIN SOURCE OF
PoLLUTTION, THE FRANKLIN STREET SITE WOULD PROVIDE INFORMATION
ON FALLOUT AFFICTING A MAJORITY OF BUSINESSES AND RESIDEZNTIAL
AREAS SUFFERING FROM THE FALLOUT,

¥E WILL LOOK FORWARD TO HEARING FROM YOU AND NEZDLESS TO0 S4Y,
WE WOULD WELCOME MEETING WITH YOU HERE IN BEND AND ACQUAINTING
YOU AT FIRST HAND WITH THE PROBLEN.

WE FEEL THAT THE TINE HAS COME TO TAKE STEPS NOT ONLY 70 ELININATE
THE ANNOYANCE OF FALLOUT BUT TO RECOGNIZE THE HEALTH FACTOR
INVOLVED,

VERY TRULY YOURS,
CONCERVED CITIZENS OF BEND

7 ' | State of O;'egcn
/jfbéﬁﬁie /?i

DEPARTMENT OF ENVIRONMENTAL QUALITY
L JEssE H. SIrH, SR.

s WEGEIVE])

. NOV 1 91970
ccr Rep. AL UnLnan ,
Sax JOHNSON o . . .OFEICE OF THE DIRECTOR .
Gorpon K. HcKay. | T :
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- 13.

17,

TO:  tr. Kenneth Spies

Department of Environmental
Quality

968 Portland State Office
Building

Portland, OR 97201

*dekkkkdokkkkddokkkkihkkiokkkx

We, the undersigned citizens of the City of Bend, Deschutes County, Oregon,
request you to take such action as is necessary to stop the pollution from existing
and future fallout of sawdust and scot from the mills of Brooks Scan]on, Inc. and
Brooks-Willamette Corporation adjacent to Bend, Oregon.

NAME : ADDRESS

10.

11.

12.

14,

16

18.

19,
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i of Oregon
DEPARIMEN?})?ENWEMN.-‘-&NTAL QUALITY

~ERELYE

Lo NOV 251910

November 24, 1270

AR QUALITY CONTROL

State of Oregon

Department of Environmental Quality
1400 5. W. 5th Avenue

Portland, Oregon 97201

Attention: Mr. H. H. Burkitt
Gentlemen:

We have reviewed our power house operation relative to the smoke
emissions and have initiated the following plan of action. This
plan has been reviewed with Walter O. Stevens who is our steam
generating consulting engineer.

First, we feel it is necessary to improve the operation of the
smoke indicators. We will achieve this as follows:

1. The smoke indicator units will be shielded from the heat
- from the gas ducts since Bailey has informed us that
excessive heat causes erratic operation of these units.
This will be complete by December 7, 1970.

2. We will calibrate the smoke indicators by purchasing
- grids from Bailey which have the same opacity as the
Ringlemann scale. The boilers will be shut down and the
cams adjusted so that meters in the operating rocom read
the same as the grid Ringlemann reading through all
ranges of the Ringlemann scale. We will do this by
January 1, 1971.

3. We will adjust the smoke indicators sensitivity for
quicker response of overfire air. This will be complete
by January 8, 1971. '

4. We propose to establish the reliability of the smcke
. charts with the State Environmental Authority by setting
up between ourselves and Kent Ashbaker a program of
observing and recording the smoke emissions from the
power house in scme manner that can be correlated
directly to our smoke charts. We propose to do this
by January 22, 1971,



Page 2

We feel that one of the major problems relative to producing
smoke in the power house is a highly swinging lcad that the dry
kilns present on the steam flow demand. We plan to put modulating
valves and new controls on one kiln. We will cbserve the steam
flow to this kiln prior to and after the installation of this
new equipment and from this test will be able to determine

if we will be able to level out the steam demand on the boilers
from the dry kiln. If we do achieve this, we will then initiate
a program to install this equipment on all of our kilns. We are
not sure of the delivery times for the equipment to set up a
test kiln, but will try to get it in operation in the next two
months.

We feel we must make some improvements in our fuel delivery and
fuel mix to the boilers. We have no definite program at this
time by which we can achieve this, but are continuing to explore
possibilities in this area. '

Sincerely,

o

Leo Hopper
Production Manager

LH/sh

cc: Kent Ashbaker
Charles Cassingham
Dick Gerwvais
W. O. Stevens
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BErD, OrREGON
Novenper 50, 1970

MR, KznwETH SPIES
"DEPARTHMENT OF ENVIRONMENTAL QUALITY
968 Ponrranp Srarg OrrFICE BurLpiwng
Porroanp, Orzeon 87201
L 4
DEar Hr. SprrEs: _
Inpusrry Porrvrron-FarLovr, Bewp, ORE,

Mr, Kenr ASHBAXER HAS INFORMED US THAT YOUR AGENDPA FoR FRIDAY,
DizcenBzrn 4, INCLUDES THE POLLUTION PROBLEM WE ARE CONCERNED
WITH HERE IN BEND.

VI1TH WEATHZR CONDITIONS SUCH AS THEY ARE, WE AREZ NOT AEBLE TO
APTEND THIS SESSION AND WISH T0 FOLLOW OUR RECENT LETTER TO
YoU WITH A COPY OF THE BULLETIN ARTICLE WRITTEN BY ASSISTANT
Eprreor, For (asTow, ;

¥
WVE ARE PROCEEDING TO OBTAIN FROM THE DEPARTHMENTOF HEALTH ANY
COPIES OF TESTS AND/02 AREPORTS RELATIVE TO THE HEALTH HAZARDS
OF THOSE PEOPLE DIRECTLY WORKING IN THUHE INDUSTRIES INVOLVED,
JE DO NOT AGREE WITH THE STATEHENT ATTRIBUTED 70 MNR. ASHBAKER
IN THE BULLETIN ARTICLE AND WE QUOTE, “PARTICLEBOARD PLANIS,
THEREFORE, GREATLY REDUCE SMOKE AND CINDER PARTIGLES, BUT, AT
THE SAME TIME, CREATE AN ANNCYING, BUT NOT UNHEALTHFUL, SOURCE
OF SAWDUST AND SANDER DUST."

MR, ASHBAKER STATED T0 US TODAY THAT OUR PROBLEN IS 4 RELATIVELY
MINOR ONE FOR YOU, BUT WE WOULD LIKE TO SAY QUITE EMPHATICALLY

THAT THAT IS NOT THE WAY WE VIEW THE SITUATION. HE REALIZE THAT
CERTAIN STEPS NMUST BE TAKEN TO SOLVE SUCH PROBLEMS, HOWEVER, WE

DO NOT WANT 70 LOOK FORWARD TO0 THE FIVE YZARS THAT HAS BEEN ALLOWED
BROOKS=-SCANLON TO PARTIALLY SOLVE THEIR GCINDER PROBLEH,

VE wouLb REQUEST THAT WHEN THE PETITION WHICH IS NOW CIRCULATING
HAS BEEN COHPLETED AND SUBHITTED TO YOUR DEPARTHMENT, THAT A MEETING
HERE IN DBREND COULD BE ARRANGED TO ALLOW THE GREAT NUMBER OF PECPLE
WHO ARE CONCERNED '7'C Bx PRESENT.

VERY TRULY YOQURS,

CONCERNZED CITIZENS OF BEND i
/7 S ——c’:,/ ’

. 2 " o -/ . /jf- w i
,./f"fi"i'—é£f~.~id;("—-- /7/ N i D

N State of Oregon

« ~ JEsse H. Shirh, SR, 7 DEPARTMENT OF ENVIRONWENTAL QUALITY
- 174 FRANKLIN STREET =
BEwD, Orngmcon 37701 E% [.‘2 @ E ” W E
GEC 1 -1970

OFFICE OF YHE DIRECTOR
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Some Bend residents are unhappy about
sawdust and soof fallout, but the cifending
companies are working tfo solve the
problem, See stzff writer Bob Gaston’s
full-page rcport on Page 9.
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By BRob Gaston

Bulletin Slaff Writer

Sawdust fallout in Bend is  keeping
members of the John Huddleston family
from entering ‘their house through the
front door — at the insistence of Mrs.
Huddleston.

She wants her new $800 living room rug
to stay lockirg new by keeping it free of
sawdust, sander dust and soot that her
family tracks in.

“I just told my husband and kids that I
wasn't going to be cleaning our rug every
day,” she sairl.

She and her family live a 57 Sullivan
Place, close to the DBrooks-Willamette
particleboard plant, source of the sawdust
that someatimes coats her yard, house, car
and children’s swing sai.

“My kids sometimes pget all dirty
plaving on the swing set,’” she said, “And I
can vash the car and then come out an
hour later and there’ll be soot and sawdust
all over it.”’ .

Mrs. Huddleston said she noticed that
the sawdust fallout increasing ahout four
or five months ago. That’s wher Brooks-
Willamette doubled its capacity.

Some moraings in {he past few weeks
she said the ground around her house was
so thick with sawdust that she thought it
had snowed.

Similar comments comparing the
savdust fallout to snow came frem others
interviewed by The Bulletin last week.

The tallout is causing the moest anguish
among resideunis and businessmen north-
east of Broois-Villamette and Brooks-

Scanlon. Other areas opparenily are -
Pi

unalfected, _ L

Those intm'viewm‘{ apgrecd that- the
sawdust problem had become worse in the
last few moenths, while the amount of soot
and cinder fallout from Brooks-Scanlon’s
operation had lapered of[.( An cxplonntion
of the LrooksScanlon’s altempis to reduce
seot and cinder [allout appears in another
arlicic on this pape, as does an
assessmient of Brooks-Willamette's efforts
to keep ils sawdust out of the air.)

The follout causes real day-to-day
prublems for some people in the path of it,

like Elen Helter, maid at the Rainbow

Hotel on East Franklin Ave,

THE PBULLETIN

Bend, Oregon, Tuesday, Nov. 24, 1970

TAERERNBT BTRGTEI N
abta@Y GLDEn
“Phooey! Don't talk sawdust tome. I get
too mad,” she says.
She's worked at the motel for seven
years, but she and owners Mr. and Mrs.

; Ear_l Hoover say the volume of sawdust
- falling on thern has definitely been greater

in the Jast few months.

Mrs. Hoover, to prove her point, showed
a room that had been cleaned the day
before. The window sills were coated with
a finc mixture of sawdust and black soot.

*“Ihe sawdust is like flour — it settic. on
everything,” Mrs. Hoover said.

The {lovr-like substance that filters
under windows and doors is sander dust
from the particleboard -plant. Vhile the
bulk of emissions from the particishoard
plant is sawdust, the small sander dust
particles scem to cause the most com-
plaints, ‘according to Brooks-Willamette

_ plant manager John McKenna ‘‘Mac”

Bosch,

Car dealers, who need to display a shiny,
clean product, have been bothered by the
sawdust fallout, too,

Floyd Bolt of Murry and Holl Motors at
Third and Franklin said that three wecks
agohe hired an automatic car wash
operator to wash all of his cars.

“And I'm not kidding you, the next day
you could hardly see through the wind-
shields,"” Holt said.

Holt said several Friday afterncons he's
had all his cars washed. They. are usually
hosed down in the middle of the week, he
adds.

His son, Jack, said a combination of soot
and sawdust coats the cars.

“In a car with air conditioning, you can
turn on the air conditioner and get a blast

of seot and sawdust inside the car, too,” he
said. “It settles in the air vents.”

The Holis agreed that the sawdust
problem had been worse in the last few
months, but helter the last two wecks,

Both said the amount of oot had tapered

oif. )

Sales Manager Rob Wheeler at Bob
Thomas Chevrolet-Cadillac said the
sawdust fallout has deiinitely been worse
the last few months, ~Sometimes it's so
thick that we'll track it into the dealer-
ship™ he said.

9



-Glen.Leagjeld gets sawdust both at his
business, his hearing aid center in the
Bend Pla:ra and his residence at 1204 E.
Third St. -

He says flour-like sawdust settles on the
furnishings in the store.

“Our janitor says the sawdust and soot

5 into the healing systern, ten,”
Leagjeld said.

The north side of his home is coated with
a perimanent layer of soot and cinders put
there in the sumimer of 1569 while his house
was being painted.

‘“The painter did the north side of the
house late in the aflernoen,” Leagield
said. “The next morning I went out arxd
saw that entire side coated with cinders. 1
was just sick.”

Ralpli Foxton and his wife, Irene, 19

- Terminal Place, have hbeen among the

most vocal of those complaining ahout the
fallout,

Mrs. Foxton says she feels sirongly that
the sawdust and cinders are a health
hazard. o

“We like fo sleep with our bedroom
windows open, but we ran’t, We have them
closed and sawdust and cinders still filter
through,” she said.

She said the window sills throughout her
house should be cleened daily because of
the soot and sander dust.

Those contacted by The Bulletin were
unammou.-: in being genuinely upset, for

arying reasons, about the sawdust and

soot fallout. But none indicated that he or
she was aware of what ihe bwo mills, or

“gulatory agencies, like the Department
.{ Envornomental Quality, were doing to
curi the fallout.

Three interviewed said they didn’t know
where the fallout was coming from and
others erroneously blamed Brooks-
Scanlon for the sawdust emissions.

10
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Brooks-Scan

fo eliming

R.E. “Dick” Gervais, operations
manzager for Brogks-Scanlon, readily
admils that his company produces a
porticn of the cinders and soot that
sometirnes rain on parts of Bend.

Buf he anticipates that by next spring
emissions from Brooks-Scanlon will be
within limits sel up by the State of Oregon,
Gervais adds that he believes the company
has an obligation to give townspeople a
timetable for solving the problemn.

‘“We feel the air pollution problem is
behind us,’" he said, “Most of the time now
we are within state standards and the state
feels we can do the job with the equipment
we have.”

When the emissions are wilhin the
standards, the sawmill will emit only a
very small portion of the particles that
now escape, Gervais said.

The cinders come from wood waste that
is burned in the company’s power plant,
which vroduces steam and elecivicity for
the mill. It’s the only burning done at the
plant now.

The pew power plant was put into
operation in ‘?e,utemb‘.r of \.hlb year, after
having been shut down for more than 2
vear during alezal hassle batween Brooks-
Scanlon and the designers of the plant,

.Cornell, Howland, Hayes and Merrylield

{CH231), a Corvallis engineering firm,

Brooks-Scanlen had sued CH2M for
more than $1.9 million in general and
special damages, charging, among other
things, that the power plant cost more than
fwice CH2M's criginal estimate. The two
firms sctiled out of court shortly after the
trial began Sept. 28.

After bcmg used initially in January of
1968, the new power plant was shut down
for repairs the following March,

Since then Brooks-Scanlon has done
about 200,000 worth of medifications to
make the pla*lt operable, Gervais said.

He isn’'t predicling an end to the
emission problems until spring because
the company has yet to go through a winter
with {he new power plant. Winter weather
may mean more, and difierent, power
plant adjustments than suminer, spring or
fall require,

The sophisticated plant, which uses
electric eyes and television camneras to
watch the burning opeation and measure
the voluine of particles being cemifted
through the stacks, also re-cycles par-
tnl]y-burncd materials to be burned
again.

Some of the wood turns into tiny char-

lon close

ﬁo
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coal chips ils first time through. The
charcoal, Gervais says. “is our hest fuel.”
It burns Eke bricquets, putting off plenty of
heat.

The heat, in tuln produces steam that
drives a tubme and a genorater that
produces electricity for the gbm

Gervais said Brooks-Scanion preduces
its own electricity not so much to save

~ money, but to eliminate the wood waste
that is swch a major problem for all
sawmills.

The mill's old powerhouse, last modified
in 1935, was used while the new one was
shut down. It emitted more cinders than
are presently escaping, and anii-sawdust
.and-scot petition sizners Lo...‘AuLu by Tne
Bullztin said they had noticed a marked
decrease in the amount of cinder fallout
recently.

Gervais said Brooks-Scanlon decided to
build the new pewer plant after the firm
received a petition from tow nspeople

about five years ago. The petition com-
plained about cinder emissions,

A portion of the mill’s planer shavings,
some green sawduest and hark are burned
in the power plant now.

Gervais said the smallest particles are
causing the fallout problem in the new.
piant. Oxygen is forced throuph the bur-
ners to help the woed waste burn com-
pletely, leaving no residue. But the light
pieces now are blovn up and cut the two
square “smoke stacks” without having a
chance to burn compl etely Gervais said
the new stacks are really exhaust stacks,
since they should be pumping cut heat, not
SImoke,

“We're locking into the possibility of
squeezing these light particles into pellets
te burn thern,” Gervais said. A machine
that p{.lletues the particles for burning is
in experimental stages,

Drooks-Scanlon tried the pellets last
week, with a smeky resulis. But Gervaig
tnmks purchasing machinery to turn the
fine particles into pellets inay be the an-
swer; withadjustments in the power plant
ml"umems

“We've reslly taken two vears longer
than we should have to selve the problem.”
Gervais seid, noungmecbwuta. prob‘f'*ls
amd rcbmldmﬂ of the pover plant as the
main reasous Eor the delay,

“‘Brooks-Scanlon is a citizen of the Bend
area, and we feel we have aninterest in the
twtal environment of the commumt) M
Gervais said.
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Engineers hired by Brooks-Willamette
recently determined the Bend par-
ticleboard plant is pumping about 425
pornds of wood particles into the air every

"hour.

The report has been submitted to the
Portland office of the Department of
Environmental Qualily, which had

reguested i

The par rticleboard plant is  emitting
sander dusi — a wvevy light flour-like
substence that is a combination of wood
and resin used to make the particleboard
— &nd iarge quantities of bigger sawdust-
like pariicles.

The nhight sander dust seems to be
cavsing the moest cemplaints  amoeng
townspeople, according to John MeKenna
“NMac” Bosch, plant masager. It's more
penetrating  than the larger parhclcs.
slipping beneath doors and onte window
sills, -

The particles pour forth {from cyclones,

- funnel-shaped pipes on top of the plant.

Swirling air in the cvclones creates a
vortex that transports woed shavings,
which are combined with resins and
chemicals, to huge presses to be coms-
prossed into particlebonrd. In the process
the Hehlor pariieles fly out the top of the
eyelones and inlo the air.

"Bosch said there are also sawdust and
sander dust emissions from the plant's
dryers, which dry the raw material for the
particleboard,

The entire particleboard industry is still

experimenting with ways to curb its.

emission prebiems, which are by no means
unique to the Bend plant,

It wasn't until this swmmer, when
Brooks-Wiilamette doubled its plant
cap:--cxtw that hecolih officers and others,
including Rill Llis, chairman of PURE
(Protect our Urban and Rural En-
vironment), began getling mzny com-
plaints abont the sawdust fzllout.

Put Bosch said he had received some
co*npl.».int:‘. [rom Lime to tirne long belore
the plant doubicd its capacity.

Only last week Bosch met with FURE
one night and the Pond Chamber of
Commerce's Tovirermental Comunittee
the next morning to explain the problem.
He’s well aware that people are concerned
aboult the fxlout.

He teld both greoups {hat the firm is
teking measures noty to caplure part, but
hy no rears all, of the fatlout.

Brocks\Uillamette will Le spending
zbout £50,650 to entarge its sander dust bin,
which colleets sander dust, and install a
small Lo house te replace the saudor dust

tin cyclone, Jt should collect most of the
sander dest now baing emitted much like a
vacium cleaner picks up dust and dirt.
The work, with gesd weather, shguld be

done by March or Apnl Bosch said,

These meastrss, he noted, wiil halt the
extremsly high concenlrations of fslicu
that have ocmned from time to time
during the last two menilis. Bat the plant
has a total of 20 cyelones that emit par-
ticles, so the whele protlem will not he
solved by April.

" Bosch told PURE arnd the chamber
conunitiee net to exvect 2 wholesale clean-
up until the end of 1971.

“By the end of next year we should be
runting with some kind of pollulion controel
that will elminate 83 to 0 per cent of what
we're now kicking out,” he said.

He noted that the Bend plant is awaiting
experiments at a sister plant in Albany,
Duraflake, which, like Brocks-\Witlameltte,
is managed by Willamette Industries. It is
now expcrimenting with a water-wash
svstem that rinses the small pariicles
away instead of letting them escape into

* the air, Whether ihis wil! work or not won't

be known for some fimne, Bosch said.

“A large sander dust hag house is
proving 98 per cent effective in Albany,”
Bosch said, “bul it's a tremendsus fire



hazard. Ore spark can explede it.”

I*je noted thal the Bend planl has been
averaging cne lire every four slifts, The
nature of particleboard makes fire
inevitable, and Besch isn’t eager Lo have
any more fire hazards tarked onto the
plant.

Brooks-Willamette  isn't emilting as
r v particles now as it was about six
W...75 250 because the firm tocok some
immedizte measures to contrel it and
repaired machinery brealkdowns that were
contributing to the pollution.

“We went after cur biggest sawdust
preducer right after we gob the
engineering survey,” Bosch said. Ad-
justments werz made on a large cyclene
that was emitling 17¢ pounds of particles
per houor.

Bosch told PURE that after the ad-
justments, erginecrs measured an output
of enly 33 pounds per hour, but he added
that engineers must have tested “on a
good dzy” to get the 33-pound reading.

Extemely heavy sawdust fallout ob-
served by nearby residenis and Third
Street businessmen sorie mornings within
the pasi six weeks were caused by Prooks-

Willamette employes who  domt wo S e L e e
derstand the cperation of the sander dust Flznnel-shnpcd cyclones on top of Erouls-
bin, Posch said, Willarneite’s particleboard plant emit

k4
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wood particles. The stacks emit mostly
steam, which is not considerced a pollutant,

While one ol the firm’s two boilers was

down for repairs, the sander dust bin
would fill up abnormally fast during peak
sanding periods. Emrloyes we'd then
haul the collected sander dust to the city
dump. Most of that excess wonld normally
be burned, crexting steam to cperate plant
machinery,

I loyes unfamiliar with the sander
dusi-din would, after emptying it, inad-
vertently send sander dust siraight out one
of the cyclones hy fziling to reonen the
sander dust bin so it could collect par-
ticles,

This almest always happened during
night shifts, Beosch said, because no one
could see the sander dusi pouring into the
air,

But with the second botler working again
to burn more of the sander dust, emissions
should nol agzin reach the heights they did
about six wesks age, Posch said,

Ellis told Bosch, however, that they'd
Like to keep in teuch with him.

-Bosch drew laughier by replying, “The
best way to keep in touch is to keep
complaining.”
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Kent Ashbaker, Bend disirict engineer
for the Dzpartment of Environmental
Quality, has been keeping close track of
Brocks-Scanion's smeke problems, but he
says Brooks-Willamette’s , sawdust
emissions seem to be much more of a long-
range probiem,

The Brooks-Scanlon smoke problems,
Ashbaker says, “have to get solved within
a matter of weeks, not years”

Ashbaker {ook smoke readings on
Brocks-Scanlon’s powerhouse stacks
Thursday mwrning and f{ound both to be
close to, but still in violation of, DEQ air
emission standards,

Ashbaker can merely obscrve smok
and deterniine if it’s violating standards.
He gauges the smoke, by observing iis
density and color, against a Ringlemann
scale, which grades smoke on a 1 to &
basis, with 5 being the blackest, and most
particle-laden, smoke,

Under D20 regulations, emissions from
a wood-fucled fires can't read rore than 2
on Ringlemann.

Ashbaker’s observations Thursday,
which were taken every 15 seconds for 20
minutes, showed smoke from lhe east
stack to average 2.4 on the scale, while the
west stack averased 2.75.

“So Brooks-Scarlon is not cuile in
compliance,” Ashhaker said, “But the
readings show the power piant is eapable
of meeting standards if it couvld be ad-
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justed properly.” He noted that the east
stack has always been better than the west
stack, even though both are burning the
same material. ) .

He said the Breoks-Scanlon problem is
not worth taking drastic measures on,
such as closing the plant down. le notes
that the law states DI2Q enginzers must
work with a company on  pollution
problems as long as the company is willing
to co-operate. Brooks-Scanlon, he said, has
been very co-operative,

“We'll keep bugging them and riding
{hem until tha problem is solved,” Ash-
baker adied. *‘We call about cnce a week
and ask themn how they're doing.”

He nofed that complaints to his office
abuut Brooks-Scanlon’s cinders dropped
off once the company shut down its old
three-stack power plant in September and
began using its new ene after modifying it
to the tune of $500,000,
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But while complaints about Brogls-
Scanlon have dresped off, those about
‘Broois-illomelie discharge of sawdust
into the air have increased.

“Brooks-Willamelle is reclly laying it
out,” Ashbhaker said in ecinmenting on the
sander dust emissions,

Ashbakor hasn’t taken any tesis at
Brocis-Willamelte, but he said it's obyious
the particlehoard plant is wvielating
stardlards with its sawdust and sander

[

Petifion protesis
cir pollution

from mere than 90 per cent of the
Third Street business hetween,

More than 500 perscns, many of
thein owners, managers and em-

dust emissions,

+*
The plant also emits puifs of black
smoke about every 15 seconds. Ashbaker
says he doesn’t know if the smioke violates
.standlards or not, since it’s nixed with

stearn and hard to gauge,

“Tor sorme people the sander dust is a
real nuisance,” Ashbaker admits. But he
says that Brooks-Willamette has “‘not been
dragging its feet at all'" in working to solve

the problein.

The DEQ recently got an engineering

ploves of Third Street busingsses,
have signed a petilicn protesiing

‘savdust and soot fallout from

Brooks-Willametie's particle board

~ plant and Brooks-Scanlen’s sawmill.

The petition is addressed to
Kennelh Spies, dircctor of the
Department of Environmental
Quality. His office is in Portland. It

asks him to do what he can to

eliminate the air poliiion,
Jess H. Smith Sr., 174 E. Franklin
Ave,, inifiated the petition. He has

Horn's Texaco station at 1590 S.
Third Si. and the Revere Sireet
intersection.

Ralph Foxton, 19 Terminal Place,
has been helping Smith collect
petition signatures, He claims he’s
got 400, all from residents in his
area. .

“It’s gralifying to know that
pecple care about the problem”

~ Foxton said. “I've only struck one

that worddn't sign.”
Kent Ashhaker, district engineer

‘Willarnette is putting into the air.

report on cinissions from the [irm. The
report, Ashbaker said, was in when the
DEQ® wanted it. It's now in the main office
in Portland.

He said one citizen adamantly suggested
that the particleboard plant be shat down
until the problem is eliminated. Fut Ash-
baker says, “I think that's a little drastie
wiless it's crealing a hegith hzzard.”

Ashbzker conumented thai he thought
emnissions from autorncbiles were more of
a health hozard than anything Brooks-

three others helping him gather
signatures in  tugziness and
residential areas north and east of
the two mills.

Smith, who is retired, has for
many years complained about
cinder fallout near his home,

Now, however, he's more con-
cerned about the sawdust fallout,
saying, ““The big black cinders have
pretty well stopped.”

Smith gleefully claims signatures

for the DEQ, said Spies, if he gets
the petilion, will present it to the
Environmental Quality Com-
mission, a group of laymen that
governs the operation of the DEQ.

Ashbaker said he doesn't know
what -effect the 560 or more
signatures might have on the
commission. ‘

But -he did say that the petition
would “mean more if 100 people are
there to present it.”

The Brooks-Willamette probem won't be
solved quickly or easily, Ashhaker in-
dicates. The firm is experimenling with
different devices to clear the z2ir and the
Bend plant has equipment on order f{o
catch a portien of the fallsut now.

He said he plans to ask the DEQ's Port-
land office to look ot new atizmpts to solve
particleboard plant failout that are being
tried throughout the nation,

The Brooks-Willamette problem is one
shared by particlebeard  plants
everywhere. A relatively new intovation,
the porticleboard indusiry fzkos wood
shavings and sawdust — which sawmills
once burned as scrap — and turns them
into a useful and popular building product,
Erocks-Wiliamette's Bend eperation uses
serap from Breoxs-Scanlin ard mills in
Redmond and Princvilie — scrap once
burned in wigwar burners still in use in
the two smaller towns.

Particleboard plants, therefore, greatly
reduce smoke and cinder particles, but, at
the same time, create an annoying, but not
unhealliiful, source of sawdust and sander
dust. . T

Ashhaker said Brooks-Willamette may
not be loeking at enough alternatives to its
protlem, since it is relying heavily on
experiments with new anti-pollution
machinery at a sister plant, Durafizke, in
Albany. That’s one reason he thinks the
DEQ should look for more particleboard
experiments throughout the nation,

”



TO : MEMBERS OF THE ENVIRONMENTAL QUALITY COMMISSION

B. A. McPhillips, Chairman E. C. Harms, Jr., Member
Storrs S. Waterman, Member George A. McMath, Member
Arnold M. Cogan, Member

FROM : AIR QUALITY CONTROL DIVISION
DATE : November 27, 19?0 for the December 4, 1970 Meeting

SUBJECT: HUB LUMBER COMPANY, DOUGLAS COUNTY

At the July 25, 1969, meeting of the Eavironmental Quality Commission
in the Douglas County Courthouse in Roseburg, the Commission passed a motion
requiring Hub Lumber Company to furnish a satisfactory program for the phase-
out of the wigwam waste burner at the August 29, 1969, meeting held in Portland.

The company did present a statement at this meeting in Portland through
their attorney, which is attached, calling for a phase-out date within the next
12 to 15 months, (Page 5, Item #2).

Since this meeting the staff has continued to work with the company to
insure that the deadline of December, 1970, would be met, and to try to operate
the wigwam waste burner in compliance with current emission standards. Un-
fortunately, residue markets did not develop as rapidly as the company had
pictured them at the August 1969 meeting. As a matter of fact, the markets
deteriorated rather rapidly, especially particle board, and, as a result, the
company has had more residues to burn than they did a year ago.

Because the deadline for phase-out is rapidly approaching, the staff re-
quested that the company furnish a document as to their intent so that the
matter could be presented before the Environmental Quality Commission.

In this letter, dated November 13, 1970, which is attached, Mr. Charles
Teague outlines the steps taken to date, summarizes the alternatives that the
company has, and then makes a proposal to the Environmental Quality Commission
requesting an extension be granted to his original time schedule for phase-out,

Mr. Teague also has ancthor problem, in that the company has an SBA loan
which was made after the fire on April 16, 1968, destroyed the mill. Because
of this the company is limited as to the amount of any capital expenditures
in any one year based on the gross sales figure. At the present the company
is producing approximately 1,200,000 board feet lumber scale, on a one 8-hour
shift schedule per month. -

This wigwam waste burner has been and still is a source of complainte
from local residents.

RECOMMENDATIONS

Because of the problems associated with unmodified wigwam burners, the
location of this burner relative to the residential area, and in fairness

t
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to those companies who have either been required to modify or phase-out their
wigwam waste burners previously, the staff recommends that the Commission re-
quire that the company either phase-out their wigwam waste burner or submit
. plans and specifications for modification in accordance with the criteris as
developed by the Forest Research Laboratory at Oregon State University prior
to April 1, 1971, so that modification could be completed by June 1, 1971.

Attachment
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auYNovember 13, 1970

Environmental Quality Commission
State Office Builiding
1400 S.W. 5th - Suite 720 LIR QUALITY CONTROL

Salem, Oregon
Gentlemen:

We have encountered a real problem in the disposal of our bark and sawdust.
We have seen this develping and have been in contact with Mr, McKenzie and
later with Mr, Burkitt, and are requesting the granting of an extension
until we can resolve our problem,

You will recall our case in which we agreed to certain conditjons, mainly
the elimination of our burner, but prior to this we were to install equip-
mant t£o pull out our sawdust, also to mgke suggested improvements to the
burner. We accomplished all of these improvements at a cost of many thous-
ands of dollars.

Our present situation is this--our bark outlet has not developed as ten-
tatively promised, and only a few months ago Forrvest Industries stopped
talking our sawdust due to a depressed particle board market., We have made
a sincere effort to find new markets, north as far as Portland, south to
Riddle, to the coast and of course, the Eugene areca, We have been unable
to uncover a market in our area,

We have investigated other burner situations and talked to many people
knowledgeable on the subject, Also, we have investigated the prospect
of land-£fill projects, without success, Tnis brings us back to our sit-
tation with three alternagtives: :

1. Close down the mill,

2, Remove and dump our sawdust and bars on some land,

3. Continue to use our burner until the time that satisfactory outlets

for bark and sawdust are developed,

The first two alternatives would result in severe hardship. The most

- feasible soluticn would be the continued careful use of our burrer,

Therefore, we offer the following plan of operation for vour approval,

Wa believe the market on particle board will come back and this would again
take care of our sawdust, In the meantime we will continue searciiing out

a solution for the bark., '

SPECIFIED DIMENSIONS ¢ SMALL SQUARES



Continued - from page 1.

We will also continue to make some physical improvements on ocur burner in
addition to improving its housekeeping and operation. We would generally
follow the pattern of Georgia Pacific with their burners at Rogue River
and Sutherland. We feel our burner now has good underneath blowing system
which include the vents, dampers, etc, suggested by Mr. McKenzie. With
other housekeeping solutions we should come close to meeting your standards
for burner operation, We do not want to comntinue the use of our burner
any longer than necessary atfdd we look forward to the time when we can eli-
minate it altogether,

We would like to call your attention to some of the improvements pertalnlng
to our mill accomplished over the years,

We phased out one burner completely and at that time made several changes

and improvements recommended by Mr., McKnezie, such as, underneath blowing
system, vents, etc, Further changes and additions toward improvements as
suggested by Mr, McKenzie were made in 1969-70, Also in 1969-70 we installed at
great expense equipment to pull out our sawdust,

We believe we have shown real effort, and believe both Mr, Burkitt and
Mr. McKenzie will agree, and we believe it is to the best interest of all
concerned that Hub Lumber Company be granted an extension on the basis of
the afore-mentioned solution,

We hope you will agpree and grant an extension at this time.

Yours truly,

? /4/ P
//7// {////‘//t-‘-//

Charles E, Téag
Pre81dent~
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The Environmental Quality Commission, at its July 25 meet-

ing in the Douglas County Courthouse in Roseburg passed a motion

to the effect that Hub Lumber Company be required to furnish at the

meeting of the Commission to be held in Portland on August 29, 1969,
a satisfactory program for the phase-out of ifs wigwam waste burner.
The motion further provided that unless there was a definite im-
provement in the operation of the burner by August 29, 1969, a
hearing would be scheduled in which Hub Lumber Company would be
required to appear and show cause why it should not be enjoined
and prohibited from further use of the wigwam waste burner. This
motion is divided into two parts,‘and these two portions of the
motion will be separately discussed.
IMPROVEMENT IN OPERATION OF WASTE BURNER

July 11, 1969, status report from Air Quality Control staff
stated that by May 11, 1967, the burner was in compliance with the
original wigwam waste burner regulation.

On April 16, 1968, a substantial portion of lumber com-
pany's mill was destroyed by fire, with the result that the mill
was completely out of production until February 22, 1969, and did
not return to full production until ﬁay 1, 1969. It is, of course,
apparent that this company was out of production for more than one
year during the best market conditions in the history of the lumber
industry. lWhile other mills were piling up profits and -surpluses,
this company was rebullding its mill and was unable to take advan-
'tage*ofﬁthe‘favorable“markef. - By +the timewHubJLumber Company re-
turned to production, the market had started to break} cars were
in short supply, and the company was not able to operate at profit
"levels anywhere near those pfofit levels that would have been

available during-the“time that the lumber market was high.
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The present operation of Hub Lumbef Company is such that
only bark and sawdust are disposed of in the burner. Shavings
and chips are disposed of without the use of the burners.

Since the July 25, 1969, meeting in Roseburg, employees
of Hub Lumber Company have consulted on many occasions with H. W.
MEKenzie, of the staff of the Environmental Quality Commission.
Mr. McKenzie has made certain suggestions-concerning burner improve-
ments, and Hub Lumber-Company has cooperate& with Mr. McKenzlie in
installing such improvements, and has ordered certain over;fife
vents és specified by Mr. McKenzie to be installed in the burner.
Members of Hub Lumber Company's management have also consultedrwith
Mr. McKenzie concerning operation of the burner, and are constantly
striving to improve'their efficiency. 1In additipn to consultafions
with Mr. McKenzie, personnel of Hub Lumber Company have also con-
sulted with representatives of Medford Steel who are manufacturers
of wood residue burners. Officers of Hub Lumber Company ha&e care~
fully examined the Kogap burner in Medford tﬁa£ has recently received
favorable publicity in the public press. The new mill constructed
for‘Hub Iumber Company was‘engineered, designed and built by North-
west Materials Handling Co. in Eugene.

Hub Lumber personnel have also consulted Qith these en-
gineers in an aEtempt to improve the efficiency of the burners.
Hub Lumber Company submits fhat there has been-imprdvement in the
operation of the burner since the July 25, 1969, meeting, and be-
lieves that installation.of the owr-fire side vents specified by
Mr. McKenzie will result in a substantial improvement in the opera-
tion of the burngr.

| PﬂASE-OUT PROGRAM

As indicated above, the wigwam waste burner maintained by
Hub Lumber Company now disposes of bark and sawdust. Hub Lumber
Company has developéd a market for the sawdust that will eliminate

this portion of the residue from the burner. It will be necessary
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to have extensive engineering and design work performed in order to
determine the equipment that will be necessary to handle the saw- |
dust. Briefly, this will réquire a drop-out in the main conveyor
to separate the sawdust from the bark, a feeding.system to supply
the sawdust to a blower, a blower and motor, blowpipes and a
storage bin. Hub Lumber Company'srsuperintendent estimates that
it will take from 60 to’120 déys to complete the engineering, désign
and the c9nstruction so that the sawdust may be separated from the
residue going into the burner.

Hub Lumber Company's personnel estimates that 40 to 50 per
cent of the residue now being disposed of in the burnef consists
of sawdust. Such disposal of sawdust is the principal source of
fallout and suspended particulate matter ip the emissions from the
burner. Removal of the sawdust from the burning process will almost
completely eliminate the problem of fallout and should materially
reduce suspended particulaté matter. The bark that will be disposed
of in the burner after the sawdust is removed will not be susceptible
to being caught in the draft and lifted out of the burner before
combustion is complete. |

While awaiting design, construction aﬁd installation of
the bark separation facilities, Hub Lumber Company is complying with
the request of Mr. McKenéie to shorten- the conveyor and provide a
chute that will placelthe bark and sawdust in the center of the fire
and will thereby materially reduce the fallout emissions from the
burner.

It is Hub Lumber Company's sincere désire-to dispose of
all of its residues without the necessity of burning. However,
there are serious problems connected with the disposition of bark
. residues. These problems are principally those of engiﬁeering,
constructing and installing necessary equipment to handle the bark
and prepare it for disposition other than by burning, and the

necessity of obtaining a market for the bark so that the same may
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be disposed of without the use of the burner.
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In orxder to prepare the bark reéidues for disposition
other than by burning in thé wigwam burner, it is necessary'that
there be substantial changeé and additions in the conveyor system;
that a hammer hog be designed to prepare the bark according to
the specifications qf the purchaser; that new conveyors be installed'
from the hammer hog to stdrage bins; and that éﬁorage bins‘of_suf-
ficient capacity to‘handie the bark produced by Hub Lumber Company
be properly installed. Hub Lumber Company personnel estimate that
it will cost about $35,000 to install the equipment necessary to
handle the bark. Company personnel also estimate that it will take
at least 120 days and perhaps as much as six months to have this
equipment designed, manufactured, and installed. o

At the present time, Hub Lumber Company has no adequate
market for the bark residues. Many efforts have been made to
locate such a market in the vicinity of Hub'Lﬁmber Company's mill
but to no avail. However, changes in the opefation of other in-
dustries in Douglas County make it reasonably clear that tﬁere
will be a market for these bark residues within about one year.

'Hub Lumber Company thereﬁore proposes to the Commission that it will,.
within 12 to 15 months, be disposing‘of its bark residues by a
method other than burﬁing in the wigwam burner.

In the meantime, Hub Lumber éompany is exploring a possible
market for a substantial portion of its bark reéidues. " This market
is located in Eugene, and it will entail substantial financial loss
to Hﬁb Lumber Company to transport its bark residues to Eugene
unless some favorable arrangeﬁents can be made to minimize the cost .
of transportation. Unless transportation costs can be materially
reduced, marketing the bark residues in Eugene would cause sudh
financial loss as to be prohibitive. Hub Lumber Company is attémpt—
ing to arrange transportation of its bark residues to Eugene as a

"back haul" with truckers who are transporting shavings and chips
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to Roseburg from the Eugene vicinity. If such arrangements can
be made, then Hub Lumber Company proposes that it will, within
six months, be disposing of the majof portion of its bark residues
other than by the burning process.
SUMMAEY
Hub Lumber Company therefore submits the following "Phase-
Qut Schedule". | |

1. All sawdust will be removed from the mill residues
and disposed of without burning within 120 days.

2. All bark residues will be disposed of without
burning within the next 12 to 15 months.

3. 1In -the event favorable arrangéments can be made‘

for transportation of bark residues to Eugene, the

major portion of the bark residues will be disposed

of without burning within a period of six months.

The Commission should be aware that at the time Hﬁb Lumber
Company's mill was destroyed by fire, serious consideration was given
to relocating the mill facilities elsewhere. However, Hub Lumber
Company had been back in production only about 60 days after install;
ation of a barker and chipper: the planer had been substantially
improved and modified about one year before the fire. The fire did
not destroy the barker, chipper and planer, and it would have been
economically foolish to have abandoned these new facilities in order
to locate the mill elsewhere.

Hub ILumber Company had been a part of the Roseburg area
industrial compléx for many years. It is and has beeﬁ a substantial
contributor to the economy of the Roseburg community, and the losé
' of its contribution to the Roseburg community during the time it
was shut down for rebuilding was substantial. The company's de-
'cision to rebuild on its present site was influenced-iﬁ a large
manner by the requests of the Roseburg Area Chamber of CQmmerce
and by many Roseburg business and professional people who felt

that Hub Lumber Company should not be lost to the Roseburg

community,
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At the time Hub Lumber Company commenced its sawmill
operations on the present site, it was well outside the City of
Roseburg and was not in a built-up residential or business area.
Since that time the residential area, nearby business areas and
nearby school have "grown up" around Hub Lumber Company's facili-
ties. Hub Lumber Company personnel are fully aware that their
operations have caused some inconvénience to its neighbors, and
they sincerely desire to do all that is possible to eliminaté
this inconvenience. Hub Lumber Company submits that the fore-
-going statement and "phase-out schgdule" is reasonable and that

the same should be accepted by the Commission.
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PUBLIC NOTICE

Notice is hereby given that the Environmental Quality Commission
will conduct a public hearing at 2:00 o'cléck p.m., Friday, December 4,
1970, in Room 36, State Office Building, 1400 S. W, Fifth Avenue,
Portland, Oregon, with respect to the effect upon air and water quality
of the comstruction and operation of the proposed Trojan NuclearlPlant,
to be located in Columbia County, Oregon, by Portland General Electric
‘Company, Pacific Power & Light\Company and the City of Eugene, Oregon,
acting by and through Eugene Water and Electric Board, The commission
will -also consider the application of_the pfoponents for a certifica-
tion of the facility under section 21(b) of the Federal Water Pollution
Control Act.

Any person desiring to submit any views or data, orally or in
writing may do so by attending the hearing or by writing to Kenneth H,
Spies, Director, Department of Environmental Quality, State Office
Building, 1400 S, W, Fifth Avenue, Portland, Oregon 97201, prior to

the hearing,




PoRTLAND GENERAL Erzcrric COMPANRY
ELECcTRIC BUILDING

PORTLAND, OREGON 97205
H. H.PHILLIPS : -
CORPORATE COUNSEL

November 13, 1970

Environmental Quality Commission
Department of Environmental Quality.
State Office Building

Portland, Oregon

Gentlemen: -

Portland General Electric Company hereby opplies for the issuance of a certificate

in such number of counterparts as may be necessary in accordance with Section 21 {{-)
of the Federal Water Pollution Control Act as amended by the Federal Water Quality
improvement Act of 1970, to the effect that the State of Oregon acting by and
through the Environmental Quality Commission and the Depariment of Environmental
Quality has determined that there is reasonable assurance that any discharge from

the Trojan Nuclear Plant located in Columbia County, Oregon into the Columbia
River will be carried out in @ marner which will not violate applicable water

quality standards. :

If there is need of additional information in support of this application, we will
be happy to supply it.

Very truly yours,

Portland General Electric Company

By / V[/7 M‘?/\/l W/m/) |

State of Orogon
DEPARTMENT OF ENVIRONMENTAL QUALITY

REGEIVE
NOV 1 71970
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