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DOW RESPONSES TO SAGINAW
INTERROGATORIES

The following are Dow's Responses to those
Interrogatories served by the Saginaw Intervenors by
mail on March 22, 1971 to which Dow is not simultaneously

herewith serving notice of its objections:

Interrogatory No. 233

In specific response to Saginaw/Dow Inter-
ropatory No. 233, and in general response to those portions
of other Saginaw/Dow Interrogatories seeking information
with respect to Dow's plans to introduce evidence at the
Hearing:

Dow does not presently intend to call any

witnesses or offer any documents into evidence at the Hearing.
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Dow expects only to be responsive to requests of the
Hearing Board and Applicant and other parties.

To the extent that there may be controversy
with respect to issues on which Dow has special expertise,
such as the geclogical effects of brine mining over
the years or possible synergistic consequences of the
Dow chemical plant location adjacent to the proposed
nuclear plant, Dow expects that its personnel will be
called as witnesses by Applicant or at the initiative
of the Board or some other party.

Dow does expect to continue to participate in
a manner similar to its participation to this point, with
the purpose of trying to help expedite conclusion of this
proceeding.

The identity of any Dow personnel whom Applicant
presently intends to call as witnesses, or of any Dow
documents which Applicant irtends to introduce, will be
furnished to Applicant at Applicant's request, and
presumptively will be included by Applicant in its
responses to the Saginaw/Applicant intcrrogatories as

and to the extent they are answered by Applicant.

Interrogatory No. 240

I. Detection Eguipment

A. Type Manufacturer Detecting
Ultra-Violet The Dow Chemical Co. Halogenated Organi:
Analyzer




Type

Infrared Analyzer

Photometric

Coulometric

Amperometric

Conductimetric

Titration
Recorders

Colorimetric

Radiation
Detector

Potentiometric

Gravimetric
(Dust fall jars)

Sulfate candles

Filtration

II. Control Equipment

A.

Type
Packed

Manufacturer

Mine Safety Appliance
Corp.
Perkin-Elmer “Zo.
The Dow Chemical
Perkin-Elmer Co.
The Dow ‘hemical

Cco.
Co.

The Dow Chemical Co.
Research Appliance

Corp.

The Dow Chemical Co.
Atlas Electric Co.

Fischer & Porter Co.
The Dow Chemical Co.

Beckman Instrument
Co.

Scientific Industries
Inc.

The Dow Chemical Co.

The Dow Chemical Co.

The Dow Chemical Co.

Wilkens-Andersen Co.

Victoreen Instrument
Dividion-Cleveland,
Ohio

The Dow Chemical Co.

The Dow Chemical Co.

The Dow Chemical Co.

Gelman Instrument Co.

Wet Collectors

Serubber

Detecting

Organic
Halogenated Orgar
Acid Cas

Acid Gas
Halogenated Organ
Halogen

Suspended dust

Halogen
Oxidant

Halogen
Odor

Hydrocarbons

Acid Gas

Acid Gas

Halogenated Hydrc
carbons

Halogen

Acid Gas

Gamma1 Rays

Halogen

Particulates

Acid Gas

Suspended dust

Controlling

Odor Control
Halogen Control
Acid Gas



Type Wet Collectors Controlling

Venturi Scrubber Particulate
Venturi Jet Scrubber Halogen
Odor
Acid Gas
Centrifugal Wash Collector Soluble Partic-
ulates
Cyclonic Scrubber Soluble Partic-
ulates
Demister Scrubber Acid Gas
Entrainment
Condensors Organic Vapor
B. Type Dry Collectors Controlling
Bag Filter Organic Dust
Cyclone Organic Dust
Centrifugal Separator Organic Dust
Charccal Organics
Conservation Vent Organic Vapor
C. Type Chemical Reaction
Oxidation Odor

(E. S. Shannon, Manager, Waste Control, Dow Midland Division)

Interrogatory No. 244

Those employees who have expertise in nuclear
technology and who are currently directly associated with
matters relating to the Midland power plant are:

(a) Radioactivity Measurements

Fred A. Blanchard, Ph.D. Physics, University of

Cincinnati, employed in the Radiochemistry Research Laboratory,
y



The Dow Chemical Company since 1951.
Irene T. Takahashi, Ph.D. Analytical Chemistry,

University of Washington, employed in the Radiochemistry
Research Laboratory,The Dow Chemical Company since 1959,

Arthur Kamp, B.S. Chemistry, Clarkson College,

Potsdam, New York,employed in the Radiochemistry Research
Laboratory, The Dow Chemical Company since 1968,
(b) Industrial Hyglene

Joel B. Charm, M.S. Radiation Biology, Health

Physics, University of Michigan,employed in the Industrial
Hyglene Section,Chemical Biology Research Laboratory, The
Dow Chemical Company since 1968 as Research Environmental
Health Engineer.

Lawrence G. Silverstein, M.S. Radiation Biology,

University of Rochester, Certified Health Physicist, em-
Ployed in the Chemical Biology Laboratory, 1955 to 1969,
Manager of Safety and Industrial Hyglene, Midland Division
1969 to date.

There are numerous other Dow employees with
expertise in various fields of nuclear technology, but
who are not involved to any substantial degree in the Midland

nuclear project.

Interrogatory No. 250

Yes.

Interrogatory No. 253

See attached Exhibits A, o "C", "D" anda "E".
(R. E. Reinker, Manager, Basic Operation-, Dow Midland Division)
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Interrogatory No. 257

Dow has never contended, and does not now contend,
that there will be any affirmative and direct health benefits
received from a person being exposed to any radiation

which might result from the proposed Midland plant.

Interrogatory No. 261

The site of the proposed Midland plant was selected
by Applicant and not Dow. However, Dow belleves that the
need for process steam was an important factor in siting
the plant in proximity to its point of use, because any
significant geographical separation tetween production and
use of process steam would involve such substantial capital
investment to avoid heat 12ss as to render such supply

uneconomic.

Interrogatory No. 274

No. Applicant has made such projections.

Interrogatory No. 275

(a) VYes; twenty years cut cancellable by Dow at
the end of the seventh or any succeeding year upon two years
prior notice to Applicant; monthly upon receipt of a bill
from Applicant.

(b) The contract between Dow and Applicant will

automatically terminate on July 1, 1971, if Applicant has



not reéelved a [inal, unappealable construction permit {rom
the Atomic Energy Commission, unless the termination date
is extended as it has been on several previous occasions.
(¢) Dow understands that a copy of the Dow/
Applicant contract is being produced by Applicant for

Intervenors' inspection.

Interrcgatory No. 276

None.

Incerrogatory No. 277

Dow knows of no such consideration.

Interrogatory No. 278

No.

Interrogatory No. 279

No.

Interrogatory No. 280

Dow knows of no studies indicating that radliation
can be either more or less harmful, at the levels to be
expected from the Midland nuclear power plant, to persons
living or working in the greater Tri City area as a result
of having worked or lived in an industrial community such
as Midland, Michigan.

(Joel B. Charm, Research Environmental Hcalth Engineer, and

Howard Spencer, Research Scientist, Chemical Blology Research

Laboratory, Dow Corporate Division)
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Interrogatory No. 281

No. Dow has no reason to believe, with respect
to the building of the proposed Midland nuclear power plant,
that there will be any increased risk of emphysema and lung
diseases in the Midland, Michigan area as compared to the

other parts of the State of Michigan. (Charm and Spencer)

Interrogatory No. 282

Dow knows of no surveys or studies in M'dland
or surrounding counties dealing with the incidence of radi-
ation induced leukemia, cancer or other diseases; nor does
it have any reason to believe there will be any increased
risk of leukemia, cancer and other radiation induced diseases
in connection with the proposed Midland nuclear power plant,

(Charm and Spencer)

Interrogatory No. 284

No officer of Dow has ever asked Consumers Power
to contribute proportionately or to contribute any amount
to the cost of the trip to Oak Ridge, Tennessee in 1970, by
persons who later became members of intervenor Midland

Nuclear Committee.

Interrogatory No. 287

Careful consideration has been given to the effest

of train wrecks on the C & O Railroad with regard to



1nteraétion with the Midland Dow plant site.

Credible events considered include the maximum
hazard potential associated with a train wreck 1itself occur-
ring within the fence lines of The Dow Midland plant (i.e.,
west of Saginaw Road to the junction of the C & O tracks
and the Tittabawassee River at State and 'lain Streets in
Midland). The primary potential was considered as well as
the likely secondary effects -- i1.e., interaction with Dow
production facilities.

Conceivable events resulting from a train wreck
along the main line of the C & O, where through trains are
limited to 20-25 mph passing speeds, include explosions, fires,
and puncture of tank cars containing toxic vaporizable liquids.

In the case of explcsions, the design criteria for
the reactor buildings at the Midland nuclear power plant 1is
for a 2:5 psi positive external overpressure (see PSAR
5.1.1.27, Amendment 8). Using the standard U. S. Government
shock-wave explosion parameter curves (TM 5-1300/NAVFAC P-397/
AFM 88-22, Figure 4-12, attached), an overpressure of 2.5

psi at the nuclear plant would require a single explosion of

about 2,000 tons (4,000,000 1bs.) of TNT at a point 3,600 feet

to the northeast of the plant on the C & O tracks very near
to the Saginaw Road C & O crossing. Explosion sites in the
C & O yards N.W. of Dean Station also would be about 4,500

ft. north of the nuclear plant and would require about 3,500

tons of TNT for 2.5 psi overpressures. [/ hypothetical



explosion inside the Dow fence near 1lth and G Streets
(7,000 ft.) would require about 14,000 tons of TNT to
create a 2.5 psi overpressure at the nuclear plant.

No lawful train manifest of any combination of
reactive chemicals could produce a single explosion equal
to 2,000-2,500 tons of TNT (40 to 50 rail cars). There
are no concentrations of reactive, explodable chemicals
within the Dow plant with yields of more than a very small
fraction of the required minimum in either a single ex-
plosion or in a sequence of explosions.

It is,therefore, concluded that no credible train
accident with or without interaction with Dow facilities
could produce an explosion with forces exceeding design
criteria of the reactor buildings at the Midland nuclear
power plant.

Large scale fires resulting from wrecks of tank
cars containing flammable low-boiling liquids are recorded
and credible events. However, even massive involvements of
10 to 15 cars (e.g. Crescent City, Illinois, June 21, 1970)
of propane and similar materials involve only areas within a
few hundred feet of the right-away. (Radiation heat fluxes
from massive fires are insignificant beyond 500-1,000 feet.)
It is concluded that no credible fire could ocecur in the
C & O rail yards or on Dow property of physical significance

to the nuclear site.
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The release of toxic vapors from low-boiling liquids
transported regularly in tank cars is a credible event.
Puncture of car walls with broken rails or other moving
objects can occur as well as cdamage to valving on the
loading dome. The most hazardous chemical transported by
the C & O from or to the Dow plant is considered to be
chlorine, which is non-flammable and heavier than air. Any
chlorine spill upwind of the nuclear plant will presumably
produce some concentration of chlorine at the site for a
period of time.

The concentration of vapors downwind is readily
calculated for various meteorological conditions of wind
and temperature, etc. As per Figure 3-6E, F¥, the con-
centration of vapor in gm/m3 for Class F stability and a
three (3) meter/sec. wind at a site 1,200 meters (4,000
feet) directly downwind of a spill will yield a concentration
of 5 x 10'" gm/m3 per 1 gm/sec. released at a point source.
At 3,000 meters (10,000 ft. or roughly the Dow No. 2 gate)
the ccncentration will be about 1.5 x 10°ugm/m3. Accordingly,
a point source release rate of about 1.4 1lbs/minute will give
a concentration of 3 x 10'3gm/m3 at 4,000 feet downwind or
about 1 ppm of chlorine which is about the recognized TLV.

Higher ppm levels require propertionally higher releases.

.
Workbook of Atmospheric Dispersion Estimates, D.B. Turner,
U.S. Public Health Service, Pub. No. 999-AP-26.
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Credible chlorine point source or line source

release rates of 250 1b./min. or respectisely 5-15 lbs./hr./r‘t.2
of a liquid pool are possible. Broken lines may vent several
hundred pounds a minute from a warm 012 car. Pools of Cl2 in

a ditch from a punctured railcar will evaporate Cl2 at rates

e on a hot summer day with incident

solar radiation alone of 360 BTU/hr./ft.z. Convection from

of about 3 lbs./hr./ft.

alr and conduction from the ground add to the amount. Total
emission rates exceeding about 10 lbs./minute/ft.2 will
produce ppm levels at 4,000 ft. on level ground or 30 1lbs./

minute/rt.2

at 10,000 ft. that would require air treatment
at a downwind site to protect personnel from unsafe 012
levels. Spills with continued emissions for several hours
are possible where spill depths after release are "inches
deep" unless covered with protective foam or pumped up.
However, complex incidents involving fires, etc., may pre-
clude immediate preventative measures and downwind facilities
need appropriate air cleanup systems or total recycle air
systems.

This information has been supplied to Consumers
Power Company in order that they can provide such systems.
Based on actual experience, Dow foresees no problems in

designing appropriate air cleanup systems or total air

recycle systems to cope with any such releases, including

12



warning devices to activate any such systems.

Preventative measures to eliminate the hazard
potential of train wrecks and possible subsequent fires,
explosions, etc. are already in daily practice. Railroad
car design, operation, and maintenance preanticipate minor
derallments with no damage to contents. Rail practice in
the Dow plant involves about 100,000 switches a year.
Activity in the C & O yards is greater. Numerous trains

move through the yards daily. No rail incident has ever

occurred at Lhe Midland plant site of any significant hazard
potential.

In conclusion, with the ex eption of a release or
spill of chlorine or other materials of comparable hazard,
no credible accident or chain of events could happen which
would begin with an accident c¢a the C & O rail tracks inside
the Midland Dow plant boundaries that can create an opera-
tional difficulty at the Midland nuclear plant site.

Documents pertinent to the foregoing Response,
copies of which are attached as Exhibits F, G and H, are:
Exhibit F:U. S. Dept. of Defense, TM 5-1300/NAVFAC P-397/

AFM 88-22, Fig. 4-12. Shock wave parameters for

hemispherical TNT surface explosion at sea level.
Exhibit G:"Freight Train Derailment and Fire, Crescent City,

Illinois," Fire Journal, November, 1970.
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Exhlbit H:"Work Book of Atmospherle Dliperstion Estimates™,
Figure 3-6E,F U.S. Public Healtl Sclence Publicatlion
No. 999-AP-26.

(w. C. Brasie, Process Specialist, Process Systems Engineering,

Dow Midland Division)

Interrogatory No. 288

None, except for stand-by fossil-fuel fired steam
boilers with sufficient capacity to supply steam necessary
to prevent freeze-up of processing and storage facilities
and product or water transfer lines, and to haintain building
temperatures above 32°F. Dow knows of no accident 1likely
to occur as a result of the cessation of the equipment

specified following a total cessation of the process steam.

Interrogatogxfuo. 292

- Dow believes that Interrogatory 292 refers to a

meeting between Applicant and Midland City Officials, at

which W. L. Tisdale, Dow Assistant Manager of Industrial
Relations, Midland Division, and Robert Westjohn, Manager of
Dow Plant Security, were present. Dow's acceptance of the
conclusion expressed, 1s based upon its observations of em-
Ployees leaving the Dow and Dow Corning plant premises at

the end of their regular work days at 4:30 and 5:00 p.m.

These observations indicate that by utilizing existing traffic

flow patterns, conveyance by automobiles transporting the

14



evacuated employees of the Dow and Dow Corning companies to
outside the City boundaries could be accomplished .‘ithin
about one hour.

(W. L. Tisdale, Assistant Manager, Industrial Relations,

Dow Midland Division)

Interrogatory No. 293

Coordination of each of the units referred to at
Page 2C-30 of the PSAR and in Interrogatory 293, along with
Dow Plant Protection, will be accomplished through and under
the direction of Dow Emergency Field Headquarters within the
Dow plant. The headquarters will be under the supervision
of one of the several executives assigned to be in charge of
headquarters on a weekly basis. Details of the plan are
set forth at PSAR Pages 2C-34 through 2C-36.
(Tisdale)

Interrogatory No. 294

Fortunately, Dow has had no plant-wide evacuation
within the last five years, so that there has been no real
emergency cest of an evacuation plan similar to that which
will be introduced with operation of the Midland units.

Dow's experience in emergency plans, however, will
be helpful in assisting Applicant to develop the emergency
and evacuaticn plans in connection with the proposed Midland

units. Each of the 600-800 units within the Dow plant has

15



1ts own written emergency plan, which 1s updated as frequent ly
as required, but at least once every two ycars., Thete several
hundred different plans are coordinated and supervised by
the Dow Plant Emergency Committee, which reports to the
General Manager, and which is assigned the function of being
sure that Dow plans and procedures are current and implemented.
From time to time during the last five years there
have been limited problems, including loss of service water
due to a water main break which in turn caused electrical
outage, loss 0" utilities due to lightning and fire. The
reports of these episodes are voluminous.
In addition, the following simulated problems have

been covered in developing Dow's emergency plans at its Midland

plant:
A. Hydrocarbon fires and explosions
B. Chlorine leaks and leaks of other corrosive materials
C. Loss of utilities (electrical power, cooling water)
D. Flammable gas releases
E. Tornados

(Tisdale)

Interrogatory No. 295

(a) Applicant.

(b) Dow has not seen the subject document.

16



(¢) Dow doe:s not know who the civil authorities
will be; see pape 2C=34 of Preliminary Safcty Analysils Ruport
(Amendment ?, dated May 28, 1969) for the "authoritlies™
designated by Dow.

(d) Yes. Letter, 1/22/70, Harold Bosscher to

Robert D. Allen, attached as Exhibit I.

Interrogatory No. 307

In locating future production, storage, or other
facilities at its Midland site, Dow will give consideration
to whether such facilities could create a potential hazardous
exposure to Applicant's Midland nuclear power plant.

If there is any such potential, Dow will consult
with Applicant before siting the facility.

See memorandz of J. F. Maddox, dated 12/17/69

and 8/12/70, attached as Exhibits J, K and L.

Interrogatory No. 308

(a) and (b) To the best of Dow's knowledge,
Applicant has made no final determination on the number of
tertiary heat exchanger units.

(¢) See Amendment 18, dated September 15, 1970,
to Preliminary Safety Analysis Report.

(d) Dow has no information with which to answer
this interrogatory other than that contained 1n the Pre-

liminary Safety Analysis Report.

17



Interrogatory No. 311 (e)
See Responses to Interrogatories 253, 287, 295

and 307.

Dated New York, New York
March 29, 1971

Respectfully submitted,

KAYE, SCHOLER, FIERMAN,
HAYS & HANDLER
Trial Attornzys for The

Dow Chemical Company
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MICHIGA DEPAKEA (Y OF PocLIC HEAL I
STATE OF MICHIGAN
ALk POLLUTIUN CONTROL CUMISSION

NOTICE OF DETERUINATION

In the matter of an application for a variance datca Octobor 18, 1268 rnd
aenterad into the record of the nc eting of the Ceraission of Daccider 17, ;53.
the Do Cheimical Cerpany of Midland, Michigen, with refercnce to the installe
tien of control devices and all Othxf installaticns and procaduras ncsissevy
in the control of air pollutien from the aforezaid cerporation's manuf;cturing
oparaticns in the state of Michigen,

KHERERS, the Cornmission contiderad this application at m2etings of recerd
held on Cacendor 18, 1298 in the City of Linsing, Lensing, !ichigun,
and on April 29, 1969 in the City of Midlund, Midland, Michigin,
and cn Junz 17, 1969 in the City of Lansing, Lansina, Michig a; ¢ad

WHCRCAS, the staterants made and filed with the Ceiuission by the Do Chewiced
Conpanv and the statemants macde and filed by the Co.ufssien staff
appaar in the minutes of the aforesaid r2otings; and

WHERE/S, the action and determination of the Comaission on this applicstion
apoears in the record of the 'ichigan Air Pollution Control Cc. .ifse
sion rzcti¥a of June 17, 1969; therefore

PURSU/NT to the powers and duties of tne Michiesn Air Pollution Centrel Cr. iise
sion 23 provicded in Act 348, Pudlic Acts of 1365, th2 Michig .  Fir
Pollution Caontrol Comaission adopted the following ordar of c.:L2iin-
ation:

The Cormissicn approves of a varignce for a six month pariod vwith
the folloving stipulations:

1. The Do+ Chemical Compeny, either alen2 or jointly with Coasu :rs
Pcyer Coipany, shall sutnit a catailed report revealing the
progosed nuclear das2 pc.cr plint censtruction schadulo and
indicating wnather the schzdule is boing satisfied, Thz repart
shall also indicete eny vansvz]l conditicns which cen concrivably
¢2lay tie construction projeci,

2. The cempzny shall investiaats on a thorcush s2:rch basis the
avai!a»\lzty of lru sulfur coal in the event thit its use
Yeco s necessary in tag futur?,

3. As the resylt of rocent orc.alastion of asHient air quslity
criteria for sulfus oAl<*< by the federal qovernsent studly
techninues ghguld b2 dunliad in Hlidland so that the orevailing
leveels of gylfur dionice can bo datorained in differont sections
of the cor.unity,




4. Thoe Counissicn requasts that the Do Chenical Corpany inftiain
3 mare extansive serics of gir polluticon rocsurceants tian
those conducted up to the preseat tine and toke stcps to encble
the impleaantation of temporary control rzasurcs so as to coffect
reductions in the release of air pollutants froa the po.cer plent
fac*litics should such mazcures cver bece: necessary, .

PRESENT AND VOTING:

John C, Soct, Acting Chairinan
Comuissionar Jamzs A, Yally
Comnissioner Stenley Quickenbush
Conmissionar Richard Rasiussen
Cormissionar George Raicks
Comnissioner Arthur E, Slaughtor
Conmissioner Herle Solowsn

T Ttha T Faan
R. Gzrald Rice, M,D,

6-19-69
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":‘,‘ ¢ XH ot e
f.( :"3)’j STATE OF MICHIGAN
o g | DEPARTMERNT OF PUBLIC HEALTH

LA G IILLICEN, Govermer | MICHIGAN AIR POLLUTION CONTROL COATAISSION
R, GI HALD RICE, M.D.,Direeton 3507 N LOGA!M, LANSING, MICHIG N 43914

-

Acting birector COMMISSION MEMSE S
John C. Soct, /<. ) Cheitman

Teoilbert Abrems

8. Dale DN

January 29, 1270 Gorntd &. Echly

Jomes A, Kelly

Richerd Ri.rousten, 140D
Georga Reicks

Mrs. Merle E, Selomon
Moiton Steriir 3

Hr. R, E. Reinker

Basic Operations

The Dow Chowical Company
Midiand, iiichigan 42640

Dzar iHr. Reinker:

Tais is in reference to the applicetion of the Dow Chemical
Comeny dated Jaavary 20, 1970 for an extension of the variance
granted to the company by previous action of the iiichigan Air
Pollution Control Ceimission on Junz 17, 1959,

The iiichigan Air Pollution Contiol Commission acted on your
application at a meeting of record of Januiry 20, 1970 and
approved an exiension of tie expired variancz for a six wonth
period terainating on July 20, 1670 with the provision that
the Oow Cherical Company appeer bzfora tie Comiission for a
procress revieu at the end of the variance period,

Sincerely,

7
XA Jfﬂc/-

J i\/‘\ C. Soat
hairaan
FR POLLUTION COMTROL COiISSION

JCS:vp

“Faual Heclth Oppertunity for AN
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~(-—.}J STATE OF MICHIGAN

G2l | DEPARTIMENT OF PUBLIC HEALT.L

WILL 124 6. MILLIKEN, Governor | TMMCHIGAN AIR POLLUTION CONTROL COMM "SION
€05 ety Director | 3590 N LOGAN, LANSING, MICHIGAN 46914

Mourice S. Reizen, MD COMMISSION KICMRENS
John C. Soet, £7..i ) Chairrazn
B0 %08

B. Dala Rall

Scpfcmbcr 29' i Gerald E. Eddy
Jumes A. Kelly

Richerd Rosnussen, M.D

George Reicks

dnllcr i Ll

Morton Sterlir;

Mr. R, E. Reinker
Manager

Basic Operations

The Dow Chemical Company
256 Building

Midland, Michigan

Dear Mr. Reinker:

This Is to inform you of the action of the !tichigan Air Pollution
Control Cornission with refcrence to your opplication for an
extension of 2 variance granted to the company on January 20,

. 1970 with an expiration date of July 20, 1970.

At a meeting of record of the Ccrmission on Seniemdber 22, 1970
the Commission adopted the following resolution:

The Michigan Air Pollution Control Cenmission anproves
of a six month extension of the variznce beginning on
Septerber 22, 1970 and ending on March 22, 1971, con-
tingent on the developmant of an alert or action prooram
so that immediate and approprizte action can be taken in
the event of a2 conteminant buildup.

Slncerely,

’ 7 /
£7y),
o /" ¢/~
John C, Scet g
Chairnan
AIR POLLUT IO CONTROL CCLiA18S10il

JCS:rp =

. <N~y

LG,

Tt
Guear '
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LTAE
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DERARTIAFNT OGF PURLIC
WILL 29 6 LIl Govene

WAL ¢ 8 PN MY Lireera Vg 1 LOGAN, LANLING, PICHIG AN 459104

bharch 15, 1971

ir, R, E. Reinker
lanager

Basic Upcrations

The weo Choiical Coipany
¢50 Building

kidalond, iichican

Dear lr. Reinker:

BEALTH
NCHESAN AR FOLLUADR COLROL CO L NTLION

(D 5/ N TN 4

COLANNLLION ME L RIS
Jeha €, Sont, Chairman
Re; r 1. Corner

A, enc Gor'ay

Jo ey AL P elly

Stanley azhent 44!
Richard A, Ro:  casen, .0,
Cr rge Peichy

Mcrtgn SI¢II|!|)

The iiichigan Air Polluticn Contirel Coivissicn will mzet in Lensing

on April 1Y and 20, 1971 at the Capitol Pari lotel,

The Cernission rospecifully reoussts tiot you atlend this moeting

for the purpose of subaitling a prozicss

report oo your coopany's éir

pollution control pirccran uivich saoculd include a dzseription of the

“alert” prograu vhiica you are putting inte action.

The itcu of business concerning your plant hzs vocn placed on the

agersa Ve £:30 p.a., Aoril 2o, 1971,
coniivi.ition of your plans to attend.

Sircerely,

Cnairman

ALk POLLUTIO:N CO.0LOL CO:s

JCS:bbn

"l'fqu'al Wealth O wtunity for NI

e should qppercciate roceiving

dSSIC

-

A
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t‘(‘“ }lj STATL OF MICHIGAN
b ¥ ‘ DEPARTIAENT OF PULLIC HEALTH
MILLIAK G MILLIKEN, Governer | MICTHGAN AIR FOLLUTION COMTIOL COMAISSION

MAURICE 5. REIZEH, MD., Dirvetar | 3500 1. LOGAN, LANSING, MICHIGAN 42914
CONMIMELION MLIADE NS

J*ﬂ C. Sor!, c’\.lfmo '
Roger L. Conner

- A, Gene Goilyy
"arc"‘ 9, ]90‘] Jomes A, Kelly
Stonley Quachent ush
Richord A. Rosmussen, 1.0,
George Reichs

Morten Stedling
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Mr. R. E. Reinker

Hanager o Daa
Basic Operacions [L '4r4:444i‘ F i “ljvi' ¢
The Dows Chemical Company )

256 Luilding R P
Midland, iichigan B g S

Dear ir. Reinker:

The Michigan Air Pollution Control Comaission will meet at the
Ca, vtol Pari fiotel in Lansing on iarch 16, 1971,

In view of the fact that your variance will expirc in fiarch the
Cornissicon respoctfully requests that you epp2er at the time of its

. liarch 16 maeting for the purpose of bringing it up-to-date on air
pollution conirol preoyress being achieved at your facility. You
may wish to mention the alert or cmergency contiol progrem which you
have beon asked to develop and the aclion you ere teking in this
regard. Also, you are advised to prepare a letter roouesting a
variance. This can be directed to the Comaission before the reating
or sub:itted at the time of your appearance.

Toe iten of business concerning your plant has baen placed on the
agenda for 10:30 a.m. Ve should zppreciaie receiving confireation
of your plans to attend the mzeting.

Sincercly,

= l’”/{'./

i
Jonn C. Soct

///Chairwan
AIR POLLUTIO., COSTROL COQiLiISSIQ
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SCALED GROUND DISTANCE Zg=Rg/W
P,o = Peak Positive Iacident Prezoure, pai t M3 « Scalea Posttive Duratios of Positive Phase, me/in'/?
Py, © Peak Necative Incident Pressure, psi t—nr" 3 o Scaled Xegative Duration of Positive Phase, -/uu :
'r = Peak FPositive Normal Reflected Pressure, psi Vv‘” = Scaled Vave Length of ‘oceitive Phase, ftlnl”
= Peak legative Normal Peflected Pressure, psi |c/v”’ = Scaled Vave Length of Negative Phase, ft/1b A3

1/3

N‘” = Scaled Unit Positive Incident Impulse, psi-ns/ib U = Shock Pront Velocity, ft/ms
1/3

1-/\!‘” = Scaled Unit Negative Incident ligulse, psi-ns/lb u = Particle Velocity, ft/ms

i I\l“,3 = Scaled Unit Positive iiormal Peflected Impulse, ;’ll—-/lb”3 W = Charge Weight,K lbs

1= /cr‘” e Scaled Unit Negative liormal Reflected Impulse, psi-ms/1b /3 R = Radiel Distance from Charge, Tt
N“” = Scaled Time of Arrival of Blast Wave, ms/1b /> Zg= Scaled Grousd Distance,ft/ic

Figure 4-12. Shock-wave parametars for Aemiaphery
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FREIGHT TRAIN DERAILMENT AND FIRE

Crescent City, Illinois

LAURENCE D. WATROUS,

O.\' Juse 21, 1970, i Tnans that had passed daily
for ycars through the center of the it comnunity of
Crescont City derailed, causing fires and explosions that
destioyed the business district and many suriounding
howmos

Bbe phata alove 15 l-;.c\mlrmm, Watseha, Hiois.

0 FIRE JOURNAL = NOVEMBER 1970

Supervisor, NFPA Five Record Department

Toledo, Peoria and Western Railroad Train No. 20 -

P2 left Peoria, Minois, with 56 loaded cars and 46 Lnp

1 ties on its way to Effjer, Indiana, for intercliangee wat
the Penn Central Railioad. The train, pulicd by four
diesel locomotives, was supposed to pass theouzh Cros.
eent City about 6:20 wm, but somewhere between



FREIGHT TRAIN DCRAILAMENT AND FiIne

Pevria, 90 miles west of Crescomt City, and Cilian, six
miles west of Crescent City, the Jjournal bearing on the
Jeft lead wheel of the Tead truck of a hopper curying
sand developed a hot oy,

A man waiting for the train to pass at the grade cross.
ing of U S. Loutes 43 and 51 at the cast cdge of Gilinan
noticed I unes coming from the journal box as the train
went by When he saw tank ears following the buining
hot box hie got out of his car and tried unsuccessfully to
attract the attention of the train crew. Unable to warn
them, he retumed to his car and drove to 4 nearby truck
plaza, hoping to find Styte Police, who were often there.
He was too late. As he entered the plaza’s oMce the at-
tendant vas reeciving a eall from Creseent City report.
ing the w reck and requesting he Ip from the State Police.

Officials say that the train was traveling between 41
and 49 niiles per hour when the axle at the left lead
wheel of the sand car bumed off. With the wheel gone
and the truck support hanging down just below the top
of the tracks, the car continued for a considerable dis-
tance. When it reachied the Route 49 grade crossing at
the west ¢dge of Crescent City, the hanging support
struck the boards placed net to the tracks that formed
the grade crossing and forced the wheels of the lead
trick off the tracks. After the wheels and the truck sup-
port had ' imped along the ties for about 1,000 feet the
car encoontered a switch track for a siding. The hang-
iig wheels and the support caught in the switch track,
which formed a large mass of weil-braced steel that
forced the entire truck and the ear ofT the track. As the
sand car loft the tracks it uncoupled from the head end
of the train. Figure 1 shows the location of the derail-
ment,

ke
e
2 3
*—xrro._:—-v—-—- 5
S g
h - : 3. [ ,
b {3 ¢ 4 [ =
R Yy o T
SR gt f s ' | s | Gl ¥ itz
[_L_ fL_fLB
'-:, '.' : 3 ] .
HANENEN
sl — 30T .'_ 4 i
| *
0 Figure 1

L TR Y “ouie - ™ '
3.« Pist sration [z{ L g
RE- miim gemooy &

O« »atga ramn

0- MAJCR # ¢

. Tana Cam santy

N

——

s '%L_ -
‘“““GE)C‘W ber .'....: .=‘;§-;'.;:‘.::
0 —
N/ R
ooy 2l
BLACRINITN Smes P
: 7/ 3 - \ As A,i-, J-—.-o
MAIN ST "‘/ 3 E /; ,:',
. DA v \/ T
”? \
/’ M r /‘\ Y
Figure 2

The location of cars after derailment. The arrows indicate .ﬂu-
direction and the distance major portions of tanks trav cled wpor
exploding. S is the location of the switch that caused the deradl.
ment.

LP-Gas tank car sequence. (1) No. 2's head puncturcd the side
of No. 1, ahout 6:20 am. (2) No. 2 proceeded over the top of
cars to rest on top of freipht cars. (3) Liquid ¢seaped from No.
I and iguited. Hose streams were applicd. (4) The relief valve
on No. 3 rclicved from exposure fire and torch was dirceted at
No. 2. (5) No. 2 cxploded, about 7:10 gm. (6) No. 3 exploded.
(7) No. § exploded. ( 8) No. 4 exploded. (9) No. 7 expladed.
(10) No. 6 was cracked open by a picce of No, 7 \41) No. 8
exploded and drove No. 9 Lack one car length.

The sand car = the twenticth car from the locomo-
tives ~ took the next 15 cars with it. In their order in
the train, the derailed cars were three hopper cars con-
taining sand, one flatbed car witl, farin muchinery on it,
one boxcar containing lead bars, one boxcar with rolled
paper, and then 10 tank cars cach containing 34,000 gal-
lons o propanc (sce Figure 2). Two other tank cars
contaitiing propane remaiucd on the tracks.

One of the derailed tank ears rode up and over the
pile, ending up near the lead edge of the pile, just cast
of Colfax Street (Car 2 in Figure 2). As it passed over
the derailed ears it tore a hole in another tank contain.
ing propane (Car 1 in Figure 2), causing the release of
gas that produced the first frehall. This first firchall
ignited a nearby housc to the north of the tiacks and a
tool-and-dic business to the south.

About this time Fire Chief Carlson was gettine out of
be:l. He heird a strange buiaping sound and went to.
ward the window to sce what the noise was. Before he
reached the window there was a sound like “a thous.and
jet planes tiking off tozether™ and the sky lighted up. In
his house, three blacks from the aceident site, he could
fec! the heat of the frelull through the window, He



immediately activated the siven to alert his 20 e
volunteer five depurtin ot

The fiue Bghtars responded to the seene with their
twe picces of apparatus. One picce stopped at a liydrant
at Collax Strect, just north of Main Stieet, and put a
2%inch hose line into opuration, cooling the cars and
eontrolling a fire that was originating somewhere in the
pile-up. The other picce of apparatus was positioned
near the interscctions of Grant and Main Streets to at-
tack the fire involving the tool-and-dic business. Those
fires were not very large when the Fire Dcpartinent ar-
rived, but mutual aid was requested from surrounding
communitics because of the number and types of cars
involved in the derailment.

Within a very short time the fire fighters realized that
the electricity was out and that the public water supply
pumps were not feeding the system The pumper at
Grant and Main Streets relocated to an area beneath a
60,000-gallon water tank that stood alout 500 fect east
of the derailment. That pumper drafted from a six-inch-
diameter shallow well and pumped into the system to
maintain some semblance of water supply.

The fire fighters thought they were making progress
on the firc, as it scemed relatively small, when at 7:10
am one of the LP-Gas tank cars exploded. One picce of
the tank rocketed past the fire fighters standing near the
water tank. The flying tank broke off utility poles 12 to
15 feet above the ground. It hit the ground 500 feet
from wheie it had started and bounced another 75 feet,
ending up in the middle o North Maple Strect. The
force of the blast blew the men into the street, along
with railroad ballast, ties, and track.

Police and private cars were immediately put into
service to transport the injured to nearby hospitals. Mu-
tual-aid fire departments that had responded regrouped
and attacked the fire again. Portable drafting tanks were
sct up, as Crescent City’s water supply had become
nearly useless because of main breaks and the electric
power outage. Every possible container was used to
haul water from surrounding communities to the fire
area for deposit in the portable tanks.

FIRE-FIGHTING

~

East

One mutual-aid company sct up a portable puvmp to
supply hand lines while the tanker shuttled water.
Shortly after they were set up, an explosion blew a picce
of tank ear within 125 feet of where the men were
operating. Three near!y houses were ignited when this

& ' The electrie power had Leen put out of service by the acci-
nt. '
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Top, axle as it should he with journal bos remorcd (foreground
of photo); sboce, burned-off axle that caused the accident.

blast occurred; however, when the tank stopped sliding
toward the men they were able to advance quickly and
douse the flames.

South i

Other companies set up south of the fire and took
their water supply from a portable tank They hand-
laid 2%-inch lines up to the back of the burning business
buildings fronting on Main Strect. Those Jines kept the
fire from spreading from the business arca southward;
but a wind from the north was blowing heat, smole,
and buming embers toward the fire fighters.

Some progress was being made when a' out 9:30 am
another LP-Gas tank exploded, sending ti.e men run-
ning for cover. Lines had been diopped and prepara-
tions hiad been made to remove the apparatus when stil!
another tank Dlew, again sending the men for cover
They returned to their apparatus and moved them
Wihen they were about two blocks south there was an-
other blast. About 10:15 am the final blast sent them
scurrying for cover for the last time.

North

On the north side a portable tank was set up and fire
fighters extingnished a house fire near the tracks, Lines
were laid to within 75 feet of the tracks and wed to
cool the tanks. The nearest water supply was in Cilin i,
eight miles away - too far to be reliable, When tha
water ran out the officer ordercd his men away, heavi, -

the equipient and appas.tus there in case water should
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The truck support hit this grade crossing, gouging t'e road and
resulting in derailment of the lead wheels.

‘.

arrive. About ten minates after the water had run out
a tank exploded; traveled through a wood-frame ga-
rage, then a house, earcmed off another house; knocked
down two trees; and ended up inside a third house
about 630 fect from the tracks. The men retumned to
their apparatus and backed them out, leaving their
equipment behind, The paint on the cabs of the appa-
ratus was beginning to bum.

* 13

That explosion, the Lot one, woonred alit 1015
¢ oy Which tioes et ol the B Foree s w1l anay
Boomny e e idont st B funtha g o splosnes olhi
chals b dd b bt the voun LT TS LR

AU TS ao the saibionad sent a bocomndine b vt
the s that renained on the tracks. The two LP-Gas
tank cars still on the tracks were Wt there uotil 7,05
pm, when a sceond cngine removed them.

Tank cars that were burning were allowed to bum
The last fire went out on Tuesday, June 23 Ir. ull, one
tank car had Leen torn open, six cars had exploded,
and three had burned at the relicf valves or where holes
had been punctured in the tanks by the explotions or
by flying bits and picces.

Thirty-four fire departments, supplying 230 ren and
58 picces of apparatus, worked at the fire scene. Twelve
non-fire-related companies supplied tank vehicles to
transport water. Civil Defense and Red Cross persunnc!
sct up a disaster center at the cast edge of town at the
high school. On Sunday and Monday 1,000 to 1,500
people wege fed at the disaster center, and some used
the sleeping facilitics provided there.

Sixty-four pcople reccived treatment at enc of the
many arca hospitals that accepted patients from the
disaster. Scveral had to remain in the hospital more
than two wecks because of the scverity of their burns.
The Minois Statc Police, who started evacuating the
town shortly after their arrival at 6:30 am, cun tale
credit that there were no fatalitics.

The Illinois State Highway Departinent sent nine
trucks and five loader-grader units to help in the
cleanup operations. Its cquipment was used to remove

burned-out buildings and to fll in open foundations,
(Continucd on page 30)

Left, ciew from the cast side of the derailment: The LP-Cas tank car in the foreground travcled over the pile, tecring another tank
ond thus cousing the first firchall. At 7:10 am, shortly after this photo was taken, the tank car in the foreground exploded.

Center, view from the west side of the dergilment: Two LP-Cas tank cars are still on th.e tracks.

Right, view from the north side of the derailment, ot Colfax and Crescent Strects.
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Freight Train Derailinent and Five

Clannte Air Foree Tase sent pessotned for both fre-
fighting and help in ceanup. Air Foree persennel as-
sisted in the reconstruction of the waws supply and
sanitary systems and supplicd a generator to provide
clectric power for the pumps for the water supply sys-
tem until the normal supply could be returned to serv-
ice.
Many of the fire departments commented on the lack
of a command post at the scene. The major reason for
this dificulty was the size of the problem, along with
the fact that the chicf of the Crescent City Fire Depart-
ment was one of the first to be taker to the hospital for
burns. Without supervision, cach fire company attacked
a section of the fire almost individually. The extent of
the fire, the constant threat of explosions, and the pres-
encc of different fire department radio frequencies pro-
hibited any cne chicf from getting the full picture and
taking command.

Many injurics resulted from the firemen’s not wearing
protective clothing or their wearing inadequate cloth-
ing. For example, the chief of (+cscent City was about

Industrial Fire Problems Exchange

assumc many risks for which insurance will no longer
be available.

7. Risk management teams will have to redouble
their efforts to develop and implement effective loss
prevention practices and procedures.

All the teclmical “know-how” to control fire will have
to be applied every day of the Seventies. Our risk man-
agement team will require greater efforts from our
security management and from our industiial firc pro-
tection stafl. Disastrous fires cannot Le tolerated.

All of us in our respeetive areas of work have the re-
sponsibility to protect our “going thing,” our company
and its businc.s activity. None of vs wauts to experi-
ence loss and have to revert to an insurance policy to
collect for that luss. We agree that there are things we
can do to manage asscts more effcctively, to challenge
the Seventies and offer ourscives as more effective risk
managers.

Many industries, ours included, and perhaps your
company alo, have adopted the “profit center”™ prin-
ciple of mamagement. The plant manager has many of
the prerogatives of an entecpieneur, and he is judged
largely by the results shown on the last line of the
plt’s profit-and loss statements. In many instances

FIRE JOURNAL -

NOVEMBER 1970

(continued from pape 13)

1 Bloeks awary Fronn the Blastand Bobind 27 oy bich,
Luildings when he was bomed The heat foan the b
ball came dosn on top of B and his mens Wathow
gloves, thelr hands were bunied. As they ran soveral of
the men Jost their helinets beeause they were not wear-
ing their chin straps, and they suffered Load burus.
Othiers reccived ann buins because their coats did not
have wristlets sewn in.

Crescent City will never forget June 21, 1970,
Twenty-four individual living quarters (apartments and
dwellings) and 18 businesses (about 90 per cont of the
business district) were destioyed. Many other buildings
reccived varying degrees of damagz. The damage was
so great that the city was declared a disaster area (con-
sequently the Small Business Administration could offor
loans at 3 per cent interest). Unoflicial reports indicate
that the damage went as high as three million dollurs.
Ilinois Covernor Richard B. Ogilvic, a tank cominander
in Europe during World War 11, reportedly remarked
that Crescent City resembled a small French town that

had just been bombed. &

(continued from puge 21)

he may find it dificult to justify the return on invest
ment for a capital expendituie for loss prevention, such
as making an addition to a sprinkler system, upgrading
carbon dioxide cquipment, providing smoke-venting
or draflt curtains or a fire wall, or complying with othe
important recommendations of the insurance carricrs,

But instead of placing too much emphasis on “prof-
itability,” perhaps we and our rish managzoment team
should reconnmonend to the plant manager that greater
consideration be given to accountability — accounta-
bility for continuity of opcrations and acceauntability
for continuity of an adcqguate insurance program. After
all, he is accountable for the protection of a portion of
the corporate consolidated operating statement and
the corporate balince shect. He must protect it against
fortuitous loss, ie., all loss r than those losses of a
business nature. He evall ¢ s Biv plant’s risks. With
the help of the risk manageioent team, he doetermines
what risks can be reduced, how hazards can be cone
trolled, what loss prevention and  safety measures
must be taben. He is responsible for developing aid co.
ordinating all the aspects of loss provention, whal
provide a high depree of wssurance that the plaet will
enjoy continuity of cperaticus.
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Janvary 22, 1970

Mr. Robert D, Allen
Consuvuois Pover Conpeny
212 ¥, Michigan Avenue
Jactson, Michigen 49201

Dear lir, Allen:

The Do Cheiwdeal Corpany is sgreeable to Conswrers Pover Cowpany using
the folloring stateraat in its epplicotion for licensing of the
Midland Hucleor Plant and vill coeply with the provisions thercof:

"Consvrers Poocr Conpeny will be coznizant ot @11 tiwe of
persons within that portion of The Low Chenical Corpany
< properiy vhich falls within the plant exclusion zone,

Consurizrs Pouer Corpany will exercisz the vight to reirove

any pcrsons froo this Do proporty vhen conditions warrant
the rcuovel of persons from within the cxelusion zone."

Sincerely,

Harold bLoesacher
Geneval Yanager
Midland Division

clh

bee: R, F., Reintor
J. 0'Connor
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Deecuber 17, 1969

H. Bosscher, Midlend Division Admin, , 47 pldg.
R. E. Reinker, hasic Operations, 256 Blag,

W, A, Sterks, MHidland Division fdmin, , 47 Bldg,
J. R, 0'Coinor, Legal Departrent, 2030 nldg,

Coustrers Povar Compeny needs a statemsnt from us, relative to siting
of futvre plants in Hidland, te inclu’e in their application for
licensing,

I subnitted the attached statement to thew after discussing vith Jin
Q'Connor,

>

oA

."J. Po ’:f'.“do.\:



In locating future production, stoege, or othey facilitics at the
Midland site, Dov vill give consideration to whetler such facilities
could create a potential hazardous cxposure to Cousurzrs Pouer

Company ‘s nueclear pover plant,

If there is any such potential, Do vill consult with Consumars Potor

before siting the facility,

J.F.M.
12/17/69
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UNITED STATES OF AMERICA
ATOMIC ENERGY COMMISSION

In The Matter of )
CONSUMERS POWER COMPANY ) Docket Nos. 50-329
(MIDLAND PLANT UNITS 1 and 2 ) 50-330

STATE OF MICHIGAN
COUNTY OF MIDLAND

James F. Maddox being duly swern disposes and says that he is Manager,
Nuclear Energy Project, Basic Operations, Midland Division, The Dow
Chemical Company, and that he has read the foregoing Responses to
Interrogatories submitted by Intervenors Saginaw Valley Nuclear Study
Group, et al, and that the same are true to his personal knowledge or

upon the basis of his information and belief. Where another Dow employece
has furnished information in specific response to one of the said interroga-

tories, that persons name and title are included at the end of the Response,

/? o ’/ /%/ /F’

&% —[‘ < S

i R Maddox

Sworn to before me this 29th day of

March, 1971
JOYUE F. PIYER
Notary Puitic, § 4y County. Mok SN
Actt 7 i und o) the County Mg' -4
My Comnistion Lapires July 31, 1422

- ——

Notar y.f’-u-b—l ic




