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PREFACE

The concliusions given in this report are based upon the "Engineeriﬁg
Manual (PM 100~1)" method for calculation of "protection factors'. Since an
error analysis is not presently available, the conclusions should be
regarded as tentative, pending the development of such an analysis. In

addition, a redistribution of fallout and/or changes in the Y-ray

spectrum emitted by the fallout may introduce further uncertainties into

these conclusions.
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ABSTRACT
This is Volume IV of four separately bound voiumes that report the research
completed under the general terms of the Office of Civil Defense Subtask No.
3233B, "Radiological Recovzry Requirements, Structures, and Operations Research",
This volume contains the supporting data related to decontamination analyses of
twelve sites and facilities from Detroit, Michigan. Volume I describes the

general aspects of the investigations and presents the conclusions and recommenda-

tions.




II.

III.

TABLE GJ CONTENTS
PREFACE‘.l..c--cvooonola‘lo-oo'nolooo'ooocbuoooaooo.oo'Jootol.llolntolc
ACKNOWLEDGEMENTS-n.ouc‘nal.-uonl-oloooooallo.lnoo-.taollnoooo.uootn.n.-

ABSTRACT.oco.-ooolloooo“c.con.uocOooo..-ootc.ooocoocnno.oool.o-luouoou

LIST QF TABLES.D'.!...'..'nl!...l.bu.OOOOICIDCO...‘...l...u'l'.......ll

iii

iv

v

xii

LIST OF FIGURES..0.0..l.“'l...lll'..'l..l.l..'.ll........"'.'.'.....vaiii

INTRODUCTION. c o v enssoassatacossnssssssoscocessnsesosnosssossnanssennsaces
A,  ObJectiveS.uiesesceesassarcssossscsesssstsssssssensssoasscnsssonsoes
Be  ADProach..ceeseerssasecsesssococescncassseesrsssnossesscesasoossosas
C. CONEENES . cesvesrsasastasaascssscoatsocossosvssssoosssscsesossttssssnaanns
DECONTAMINATION ANALYSIS OF MERCY HOSPITAL..:cceacevosoccsaovsssnsasnces
A. DiSCUSSIiONeateseavssasssassorcssscssosononsscosasseacssscsassssnnas
B. Definition of ActivitieS.ececiereessscsncsetcoososnvnsesncsncannsoes
c. Protection FactoOrS.ieeeecsescscesrsctccasscsorsacsorscasccanssasncsess
D. Contaminaied PlAneS..ieecceesscestcssscesosssccncssascenvasansnnns
E, Contribution to Intensity Factors (Cij Values)ieeeessoasncsnnansce
F. Relative Intensity Contributicns (CFij Values) . ivseosessscsnsvonas
G. Cost and Effectiveness..cee cisessenscenssnnssasnssanecsasacosnssnss

H. RNj values..ao-....-..o.--..-..--o...-...o-....--.-.........-.....

I. RNA Values.......--oooo..-.o-..-oe--.o.--..--o--o--...----......-.
Jo COUClUSiOﬂS..--....-u.........-.....o........-o.......-o-......a-.

DECONTAMINATION ANALYSIS OF E.J. KORVETTE DEPAKTMENT STORE..ee:eessaess
A, DiSCUSEIONe s uunnssoseatonsssseesasasnsnssansssrasasncsssosssstosnsss
B. Definition of ActivitiesS.seeeseeenrsesenrnsncsosrsssnvenssnssoensnans
C. Protection FaCtorS.eeieeesetesnnassanesssossensanssonassasssnnnssas
D. Contaminated PlaneS.iseeiesesssssecssonsessaasssassnsssssnnsossnssns

E. Contribution to Intvonsity Factors (Cij Values)eeseaerenanoscnncans

vi

1

16

17

18
19
20
21
22
22
25

25

33
33

34




ik Sk «ATRENE.

IV,

TABIE OF CONTENTS (con't)

F, Relative Intensity Contributions (CFij Values)eeeecooe
G, Cost and Effectiveness.,euiescesccscesssscosesceccenass

H. mj values......'.G...I..‘0.l..I....O‘...ll...l.l.....

IA Rm Values.'ll...'.’..l.l.'...‘.t.......l..(‘....."."
J. CmCIusionsli..Ql.....OO..'.O.O‘.......‘-‘.9...'.l....ﬂ.

DECONTAMINATION ANALYSIS OF SPRINGWELLS WATER PUMPING

STATIWDOOOO.l....l..'....ll.'...’I.............'.’......'

A. Discussionl'l...f....C....O'.l....Q....Q............Q.

B, Definition of Activities,.ceieeesscersccsccecccssssses
C, Protection FactorsS, seceeeeeecccccacescvsscsvsscennsos
D, Contaminated PlaneS..cesscccecccoss-sssssescccccscccns
E. Contributioms to Intensity Factors (C;j Values).,.....
F. Relative Intensity Contributions «EHJ Values).eeeoooes
G, Cost and Effectiveness..cevececccscecccsccscscsscosnss
H. RN, ValueSseeesescessctessscesssssscsessesasccsscssone
I. RNA ValueS.eseesececssescsossescsessssnosvcssscsosscancsn
J, ConcluSionS,.eeeenseccecacesessccssscsassassscaassesass
DECONTAMINATION ANALYSIS OF MISTERSKY POWER PIANT...cc0ces
A, DisCuSSiON,.ieeseeesesssscssscsscsssscsscssssscscscssse
B, Definition of ActivitieS,..eeicceeesaccvsssssscsssencens
C, Protection FactOrSsecececcsseescecscssorosesnssassnscoe
D, Contaminated Planes....ceeseesccssosestencesossscvanss
E, Contributions to Intensity Factors (Cij Values)..oeses
F. Relative Intensity Contributions (CFij Values),eeseoes
G, Cost and Effectiveness, ... ceceserseescrsvasssoscnccescs
H, RNJ ValUeS.iioeanrrscesnnrecrcsstarosscssatsesnassnsnss

I. RNA values‘ﬂ‘.'t».C'...l.llll.ll...l.llil....lI.il..‘.

Vil

Page
35
35
36
37
37

39
39
55
57
58
58
59
62
62
64
64
67
67
88
90
91

91




V1i,

VIII,

J.

TABLE OF CONTENTS (con't)

conC1usions..0l000...&..Q..l..ﬂl..........ll'.‘...O‘....

DECONTAMINATION ANALYSIS OF COBO CONVENTION HALL...0eveecssee

DiscuBSion.........C..l...'...'...Q..............0.0..'.

Derinition of Activiiies,.ceoveceeescecesscsscessocecces
Protection FACtOrS...ececvasesvcoccrsccscccscccascccsces
Contaminated Planes....eecesessveessscoccrccscccccsscnns
Contributions to Intensity Factors (Cij Values)eeeeoooes
Relative Intensity Contributions (CFij Values),oeeecnsee

Cost and EffeCCiveness.ll......C....'..D..'....'.O.C'.l.

RNJ Values.."'l....l.......00.........'&.....0.'.......
mA Vldlues.......'.C.l.........l.u&........‘l...l‘......

ConCIusinnsC‘.....Q.....0.0.0...’*'...0......'..........

DECONTAMINATION ANALYSIS OF THE CITY-COUNTY BUILDING..eeesss

Di“‘cussimlo00‘.O-..loiunln...l..l!..0..-..-...........0

Definition of ActivitiesS,...cece0e0sccn0scsscscccsssanse
Protection FacCCOrS..seecocscscsnscecososcscccscscosccnes
Contaminated PlanesS,..ecesevecsssesscassssssssessssccsssee
Contribution to Intensity Factors (Cij Value:)ieeaosooes
Relative Intensity Contributions (CFij Values).oeeeoeven

Cost and EffeCtiveneas..l..l....‘.'....'................

RNj Values....."...'l‘.'........'4....'....0'...‘......

RNA v&lue‘.'..........‘........'................‘.......

ConC1u'1°n'o.-.1.0.-tti-uconaol.a0000.0-.....00||¢l000t.

DECONTAMINATION ANALYSIS OF THE DETROIT CITY AIRPORT........

A,
B,

c.

Di‘cu‘siontllﬁl.'.ll....l.‘..‘....'..‘.'.ll.....‘.l.....

[kfinjtim of Activities........‘......'.‘...........'..

ProteCtion F‘Ctor‘-coooo.o.-oouonn1.0.0..00..--1.000....

Page
97
99
99

116
118
119
119
119
122
122
122
124
125
125
138
140
141
142
142
145
145

145

149
158

160




v i it

IX,

TABLE OF CONTENTS (con't)

Contaminated PlanesS..ceeeece.vsssosserssreenecessscscnse
Contributions to Intensity Factors (Cij Values),e.ssenee
Relative Intensity Contributioms (CFy, Values)ieceeacnes
Cost and Effectiveness,.isescevecscssoscscescossoncosnss
RNJ ValueS,seeeeoensovoccccsesvacesseonrsossossoncesaces
RNA Values, ooseseeeevccrocce-sonsessnsccsssssvscsavcnce

Conc1u31°ns...l..ll'l.....'..l."..l.................9..

DFCONTAMINATION ANALYSIS OF THE DETROIT OFFICE OF CIVIL

DEFNSE.....‘.I.l..'......%.'I.l..l.‘.......'...llllI.l'l...

DiscuSSian.ll'..........ll..‘......'.'......I..I'....C..

Definition of Activities.....cceceececccescrccccsicncens
Protection FaCtOr3..ce. .veeevsssscccsssseccnscnccosense
Contaminated PlaneS..i.eceeeecocscossovnsvrcsccscncacaos
Contribution to Intensity Factors (Cyjy Vxlues)......;...
Relative Intensity Contributions (CF{j Values)..........
Cost and Effectiveness.,.ceiecesssscsccssocecsascsassass
RNj ValueS.seeesessvesccasssssccassscssssonessscecsronne
RNy, Values,.ciieeeeeceascosesecsscssscscrossesscsnscaces

CmCIusims-..............g......,..........og..........

DECONTAMINATION ANALYSIS OF SAINT MALY'S HIGH SCHOCL AND
EmameY SC“wL'..'.".‘.l..........l‘.‘.........' LB RN

Diacu"ion.....ll....'ll.'...'..l'30...‘0‘...'.....'.0‘.

Definition of Activities, . cieenescnsnssessacessscsanne
Protection FaCtOrS...cercsscsvescrssnsaneatrestocsacsnes
Contaminated Planes, . . .iievevescncsesscarcocssasscsccras
Contribution to Intensity Factors (C‘} Value®) . iovevoace
Relative Intensity Contributions (CF;; Values)..........

cost .nd Efz‘-:Cttvene'.ocal-.-.o-o......0.0......;.-.....

tx

161
162
162
165
165
165

178

169
169
175
176
177
177
179
180
181
182

183

185
185
195
195

195

198

199




XII.

XIII.

H.
Io

JI

- TABLE OF CONTENTS (coa't)

mj vall:es,.............................................
RNA valuesl......l.’......'."'.'l.l..‘..........‘.'...'

ConCI»usions.l‘.................'.'.....'.........I.l“.

DECONTAMINATION ANALYSIS OF ISAAC CRARY ELEMENTARY SCHOOL,,

DiscuSSion‘.l.OC......‘lOl!ll.00...-.............0.'.'.

Definitiou of Activities.......;...................;...
?rotection FactorS,cceesesnsscccsscocessacssssssnssnses
Contaminated Planes....“............‘..;...............
Contribution to Intensity Factors (cij Values).ese oeee
Relative Intensity Contributions (CFij Values)...:.....

COSt and EffeCtivenessoo.0'.0...5.!.0......o.o.noln....

RNj Valueslﬂ....l.sﬂ.l» 210000000508 00000se00000000sBsNUNE
RNA Values.ﬁuo..l'..oo.-lat.Qo.....‘.lo.uoco'l.to.....o

ConCI-uSions.lQ.I.Il.......I.....'......G.O.'ll..l..@.'.

DECONTAMINATION ANALYSIS OF THE CADILIAC MOTOR CAR DIVISION
OF GMPAL MUEORS CORPORATION".'...........Oﬂl..O.....'.Ol

1,

J.

DiSCUSSion .l'...OlI....l...I..Q...‘...'O..'...‘l.....lﬂ

Defiﬁition Of ActivitieS..ieeceesescssenccsssscosccnces
Protection FactorS..ceseecevsssnscecncscsscsccssssscoene
Contaminated PlanesS,...eeeeeesecsscescoscscvssssscerces
Contribution to Intiasity Factors (Cij Values)....ceeeo
Relative Intensity Contributions (CFij Values).,veeeeonn
Cost and Effectiveness,.covceeescssssssccssnsassscccoes
BNj ValueS.ieseesesensocenonsssnonscsscsssosscnonnncnas
RNp ValueS,sieseseseteoseooccoosocsscessosancononnonses

ConCIuSionso.I.I.l..'.'........‘............b..........

DECONTAMINATION ANALYSIS OF A PURE OIL GASOLINE AND
SERVICE S'EATION"l!'.ll.Q....‘J.l.."‘..‘.....'...'...l.ll..

Page
209
201
202
203
203
216
217
218
218
220
221
222
223

223

225
225
236
238
239
239
240
243
244
264

244

247




Xiv,

TABLE OF CONTEINTS (con't)

DiSCUSSion.........'......-l...........'...l'.....l...

Definition Of ACtiVities...............I....‘...ll.l..

ProteCtion FaCtors.'.l.l.l..'...l.........'.C...ll...
contarrlinated Planes.l....l'...'.I.......‘...l........

Contributions to-Intensify Factors (C,, Values),.....

1]
Relative Intensity Contributions (CFij Values)eeeensne

COSt and EffeCCiveness..0.............'...l...i......

RNj Values..‘......................‘l....'I.‘.l.....‘

KN

A Val\,es..........I0..‘..‘.............0‘..'.......

ConCIuSimS.l‘..ﬂ..lﬂ..l._...Q..............Q...l....l

SWARY ALW CONCLUSIONS..‘O............Q......ﬂ....".l'.

REFERENCESI..‘...l.l....'l...ll.1......'.........‘...ll..‘

xi

Page
247

251
251
252
252
253

254

255
256
256

257
261




TABLE

II

111

v

VIII

IX

X1

X1I

LIST OF TABLES

Fraction of Time as Required by Activity A; to be

Sment at Detector Location j in Mercy Hospital,..eecoeese

Contribution to Iutansity Factors (Cij Values)

for Mercy Hospitalooogcocooa...‘.....m.n.;n...o...a-..n.

Relative Intersity Contribution (CFij Values)

for Mercy Hospitaltol9'0o.l.i...oco-...oot‘o..ltoolco..0

Cost and Effectiveness Data for Selected Methods of

Decontaminating Surfaces for Mercy Hospital,..veeeeccees

Fraction of Intensity Remaining (RNj Values) for

Selected Strategieé for Decontaminating around

Mercy Hospitalcc...IIU..l.t..‘....l.l...C.Q..i...ll...'l

Activity Recuction Factors (RNA Values) for Selected
Strategies of Decontamination and all Activity Patterns

for Mercy Hospitalcocnoto000000.O.Q..ooa..t.t'.nl'.t'...

Fraction of Time as Réuired by Activu:y'Ai to be Spent
at Detector Locaticn j at the E. J, Korvette Depart-

ment Storeooo-no-oo-o--o-oon.ttoooooeuooonooc-s-cao--coo

Contribution te Intensity Factors (Cij Values) for

E, J. Korvette Department StOr€,es.cesceseescsecesscsces

Pelative Intensity Contributions (CFij Values) for

E, J, Korvette Department StOre..cceeoeecececcscsscences

Cost and Effectiveness Data for Selected Methods of

NDecontaminating Surfaces for E, J, Korvette Department

Store‘.".»‘!'......lO‘...I..‘...G...'....Sl‘..o...‘l’.'l

Fraction of Intensity Remaining (RNj Values) for
Selected Strategies for E, J, Korvette Department Store,

Activity Reduction Factors (RN, Values) for Selected
Strategies and the Activity Patterns for the E, J.

Kowette Deparment Store'l..l...ll.l.v‘.‘ﬁ...lﬂl.'......

x1ii

PAGE

16

18

19

20

21

22

32

34

35

35

36

37




LIST OF TABLES (con't)

TABLE
XIII Fraction of Time as Requived by Aciivity A{ to be
Spent at Detector Location j at Springwells Station,.....
XIv Contribution to Intensity Factors (Cij Values) for
Springwells Water Pumping StatioN....e.eeeeseesscecossons
Xv Relative Intensity Contributions (CFij Values) for
Springwells Water Pumping StatioNiceeeeseccccscescssccess
Xvi Cost and Effectiveness Data for Seiected Methods of
Decontaminating Surfaces for Springwells Water Pumping
Stati'on-.‘l..‘.....-........l..'Q.l.l.."b'......’..l......
XVII Fraction of Intensity Remaining (RNj Values) for
Selected Strategies for Springwells Water Pumping
Station........l'.......I...........Ol....‘....ﬁ.l'.‘..l‘.
XVII1 Activity Reduction Factors (RNA Vaiues) for Selezted
Strategies and the Activity Pattern for the Springwells
water Plnrlpirlg Station.t.........I.lbﬂ'...‘..C....l.‘O.....
XIX Fraction of Time as Required by Activity A; to be Spent
at Detector Location j at Mistexrsky Power Plant....eeeeee
XX Contribution to Intensity Factors (Cij Values) for
Mistersky Power Plant,...c.ceeevevescsvncescesessescacsnaec
XXI Relative Intensity Contributions (CFij Valués) for
' MisterSky Power Plaﬁt..l...!O.IC...S..O...’...Il.........
XXI1 Cost and Effectiveness Data for Selected Methods of
Decontaminating Surfaces for Mistersky Power Plant,,,....
XXIII Fraction of Intensity Remaining (RNj Values) for
Selected Strategies for Mistersky Power Plant,... ecoesee
X1V Activity Reduction Factors (RNA Values) for Seleccted
Strategies and the Activity Patterns for Mistersky
Power P‘lantlil....ll...lll‘...!“.‘ T8 G A0 0000 BB OGO IIES NS
XXV Fraction of Time as Required by Activity Ai to be Spent
at Detector Location j in Cobo Convention Hall,..,.ee0eve
xiii
{

TAGE

56

6C

61

62

64

89

92

93

94

95

96

117

v e o i it e e R

LS




TABLE

XXVII

XXVIIi

XXIX

XXXI

XXIT

XXXI1I

XXXIV

XXVI

XXXVII

XXXVIII

XXXIX

LiST OF TABLES (con't)

Contribution to Intensity Factors (Cij Values)

for Cobo Conventim }hllil'...'...it....'...".........

Pelative Intensity Contritutions (CFi Values)

]

for c(‘bo Convention Mll....’..‘.‘............0.'....‘.

Cost and Effectiveness Deta for Selected Methods of -

Decontaminating Surfeces for Cobo Convention Hall,,,...

Fraction of Intensity Remaining (RNj Values) for

Selected Strategies for Cobo Convention Hall,,....cco.vs

Activity Reduction Factors (RNp Values) for Selected
Strategies and the Activity Patterns for Cobo

Cenventijn Hall..lo.-o'oo.o.ao.'c.......t.éo-.a.-lioo-o

Fraction of Time as Required by Activity A; to be
Spent at Detector Location j in City=-County Building..,

s

Contribution to Intensity Factors (Cij Values) for

City-ccunty Building.oooo’l.’w‘.o....u"o'o.‘o......l..

Relative Intensity Contributions (CFij Values) for

the City-cmlnty Building.e.......o-o................-..

Cost and Effectivenass Data for Selected Methods of

- Decontaminating Surfaces for City-County Building,.,....

Fraction of Intensity Remaining (RNj Values) fer

Selected Strategies for the City-County Building,......

Activity Reduction Factors (RNp Values) for Selected
Strategies and the Activity Patterns for the City-

County Buildingl.ll.l.ﬂ(..'....'..ﬁ.....l.'..‘lll..""

Fraction of Time as Required by Activity A; to be
Spent at Detector Location j at the Detroit City

Airportoorooooooou.o-tooc.ou!.l.oloo!ioIOOOC'OC'CUO'."

Contribution to Intensity Factors (Cij Values) for

the MtrOit City Aimort'O............'.........G.O....

Relative Intensity Contributions (CFij Values) for
the Detroit City Airport.....'...'.....bi........‘l@...

xiv

PAGE

120

121

122

123

124

139

243

144

145

146

159

163




TABLE

XLI

XLII

4111

XLIV

XLvi

XLVII

XLVIII

XLIX

LI

LIST OF TABLES (con't)

Cost and Effectiveness Data for Selected Methods of
Decontaminating Surfaces for the Detroit City

Airportooocnooooocouo.o.-ooc..lco..ollQo.....llo‘...l'.o

Fraction of Intensity Remaining (RNj Values) for

Selected Strategies for the Detroit City Airp rt.....e..

Activity Reduction Factors (RNp Values).for Selected
Strategies and the Activity Patterns for the Detroit

City Airport..,,,., ------- 1240880000 0ECOIEEPOPCIIIPESIRBITS

- Fraction of Time as Required hy Activity A. to be

Spent at Detector Location j in the Detroit Office of

,CiVil Defense Building......'....-.'..‘..O!:c..l.....l..

j Yalues) for

the Office of Civil Defense Building...ecescccecscecssess

Contribution to Intensity Factors (Ci

Relative Intensity Contributions (CFij Values) for the

Office of Civil Defense Buildinge..eeeeseccscesscoccccacs

Cost and Effectiveness Pata for Selected Methods of
Decontaminating Surfaces for the Office of Civil

Defense Buildingoocnilooo'.ooo't..ocol...l.l..v.o.o'.c..

Fraction of Intensity Remaining (RNj Values) for

Selected Strategies for the Office of Civil Defense

Building.o.c..loooatnl-.onoo'noooootl..loccO.lnn.lcoll..

Activity Reduction Factors (RNj Values) for Selected
Strategies and the Activity Patterns for the Office

of CiVil Defense Building.....'...0'......'...’..'0.....

Fraction of Time as Required by Activity A; to be Spent

at Detector Location j in Saint Mary's School...ceesesee

Contributiun to Intensity Factors (Cij Values) for
Saint Mary's High School and Elementary School..........

Relative Intensity Contributions (CFij Values) for
Saint Mary's High School and Elementary School.,........

XV

PAGE

165

166

167

175

- 178

179

180

181

182

194

197

198




TABLE
LII

LIII

LIV

Lv

Lvi

LVII -

LVIII

LIX

LXI

LXII

IXIIT

LIST OF TABLES (con't)

Cost and Effectiveness Data for Selected Methods of
Decontaminating Surfaces for Saint Mary's High

School and‘Elementary SchOOl,.cevesosessenssosaccecsesassaa

" Fraction of Intensity Remaining (RNj Values) for

Selected Strategies for Saint Mary's High School and

Elementary SChOOIC......’l..i.....Q.l.‘....'CI!..II.I...I'

Activity Reduction Factors (RN Values) for Selected
Strategics and the Activity Patterns for Saint Mary's

High School and Elementary School,...ceceecevecescccccsnce

Fraction of Time as Required by Activity Ai to be Spent
at Detector Location j in Isaac Crary Elementary

SChoolt...IC...O'.u,.'....0.0.'........'.0...OQ.....O'.O..

Contxibution to Intensity Factors (Cij Values) for

Isaac Crary Elementary SChOOICOQI...............‘....l..‘.

Relative Intensity Contributions (CFi Values) for

3
Tsaac Crary Elementary School.ceececesscocssosccsasscconss
Cost and Effectiveness Data for Selected Methods of
Decontaminating Surfaces for Isaac Crary Elementary

SChoolOO‘1..0lt..QIQOIOll.llﬁ......l.ll...'....t.lll...'l.

Fraction o. Intensity Remaining (RNj Values) for

Selected S+categies for Isaac Crary Elementary School,,...

Activity Reduction Factors (RNp Values) for Selected
Strategies and the Activity Patterns for Isaac Crary

Elementary SChOO]-i.il..l“..‘l.I......Il'l..l...l.....l‘.'

Fraction of Time as Required by Activity A; to be Spent
at Detector Location j at Cadillac Motor Car Division,....

Contribution to Intensity Factors (Cij Values) for
Cadillac Motor Car Division of General Motors

Corporation......'l'.'....C...‘...O..Q‘....Q'...l'.l......
Relative Intensity Contributions (CFij Values) for
Cadillac Motor Car Division of General Motoss

Corporationolouo-oco-Oclln...u.'.‘olloooolocooolulloﬂlnoto

xvi

PAGE

199

200

201

216

219

220

221

222

223

237

242




TABLE
LXIV

LXVI

LXVII

LXVIII

LXIX

LXXI

LXXII

LXXIII

LXXIV

LIST OF TABLES {con't)

Cost and Effectiveness Data for Selected Methodé of
Decontaminating Surfaces for Cadillac Motor Car

Division of General Motors CorporatioNeeececsscsccecscsscs

Fraction of Intensity Remaining (RNj Values) for
Selected Strategies for Cadillac Motor Car Division

of General Motors Corporation..ecececencecscecssssscscse

Activity Reduction Factors (RNA Values) for Selected
Strategies and the Activity Patterms for the Cadillac

Motor Car Division of General Motors Corporation.,...a...

Fraction of Time as Required by Activity Aj to be
Spent at Detector Location j at the Pure 0il Gas

Station;.............QI.'I........'....'.......l.l.ll...

Contribution to Intensity Factors (Cij Values) for

the Pure Oil Gas Stationul..l...I...'......‘9"...0.....

Relative Intensity Contributions (CFij Values) for the

Ptlre Oil Gas Station....lﬂ......I.'......"...I‘........

Cost and Eff:ctiveness Data for Selected Methods of
Decontaminating Surfaces for the Pure 0il Gas Statiom,,.

Fraction of Intensity Remaining (RNJ Values) for

Selected Strategies for the Pure Oil Gas StatioN.....ese

Activity Reduction Factors (RNj Values) for Selected
Strategies and the Activity Patterms for the Pure

gil Gas Station'...‘.!....l..‘......‘....‘I.’.O.l.......

Fraction of Total Intensity to Various Detector
Locations Contributed by the Roof of the Facility,,.....

Team Hours of Effort Required to Firehose the Roofs
of the Facilities Considered in this AnalysiS...ceeevss

xvii

PAGE

243

246

251

252

253

255

256

258

260




v A’_.

h LIST OF FIGURES
FIGURE PAGE

1 A Map of the Greater Detroit Area Showing the
Locations of the Sites and Facilities Considered
in this Arlalysisool.iiliﬂilO'l.llD‘O"Q..l....l.'.......l 4

2 A Map of the Area Around Mercy Hospital showing the
Locations of Detectors and Indjcating the Sizes, and
Surface Materials of the Potencially contributing
Contaminated PlaneS...eeecesvcocssecocscscesvsecssssoscases 8

3 View 1 - Mercy Hospital - A View of the Front of the
Building Showing the Large Glass Windows in the Center

LObby.......................l...0.0.......l...‘....‘.‘... 9

4 View 2 - Mercy Hospital - A View of the Strecet and Lawn
in Fromt of the Building...oo-ouoon.ooaoooocoaooooo-oooco 9

5 View 3 - Mercy Hospital - A View of the Hospital Showing
a Nearby FireplquO.Q.lO....00..Q.O...O.......0‘0........ 10

6 View 4 - Mercy Hospital - A View of the Side Street
NeXt to the Hospital...0.........O....l'............C..l. 10

7 View 5 - Mercy Hospital - A View of the Alley and Park-
ing LOt Behind the Hospital..l.ﬂi..l..................... 11

8 View 6 - Mercy Hospital - A View of the Parking Lot
Behind the Hospital and the Cinder Block Rear Wall
Of the BUildingOOOCOOICCO....l....lD...’...I..C.....Q.... 11

9 View 7 - Mercy Hospital - A View of the Tar and Gravel
ROOf °f the Hospital.......................@........n.... 12

10 View 8 - Mercy dospital - A View of the Roof of the
Hospital Showing the Portion of the Building Which is
Wo Storied..l.I.'.l...0....'......."..'....'..t‘...‘... 12

11 View 9 - Mercy Hospital = A View of the Hospital Taken
from Across the Corner InterseCtiON,.cceseececeessevecsesss 13

12 View 10 - Mercy Hespital - A Close-up View of the Tar
and Gravel Surface of the ROOf.,¢eeessescssnncarccsvensss 13

13  View 11 - Mercy Hospital - A View of a Patient's Room
in the }lospi'MI‘.l....I...l..'.l.......‘.'...I...."C.'... 14

14 View 12 - Mercy Hospital - A View of the Wash Room
(Note that the Interior Walls are also constructed
of Cinder Blmk)‘..0.l.Q...Q.OO..'...'.....‘..0......“.. ll‘

* 15 A Map of the Area Around Mercy Hospital Showing the

Locations and Directions of the Photographs Shown in
FiguresB through 1“.0"l...’.'.’.'..‘f..ll.l.l......'... 15

wviilid




FIGURE

16

17

18

19

20

21

22

23

24

25

26

27

28

30

LIST OF FIGURES (con't)

A Map of the Area Around the E, J, Korvette Depart-
ment Store Showing the Locations of Detectors and
Indicating the Sizes, and Surface Materials of the
Potentially Contributing Contaminated PlaneS,....ccevse

View 1-E, J, Korvette Department Store - A View of
the Parking Lot on the Left Side of the Building.......

View 2 ~ E, J, Korvette Department Store - A View of
the Front Pal'k‘lng LOtocoOcco..Otoooot..0.0.00!.0‘0000.-

View 3 - E, J, Korvette Department Store - A View of
the Large Tar and Gravel Roof SUrfacC..eccececvecsssnce

View 4 = E, J, Korvette Department Stere - A View ox
the Southeast Corner of the Roof Showing the
Relative Size of one of the DrainsS,...cececcssececcsnse

View 5 = E, J, Korvette Department Store - A View of
the Roof of the Adjoining Part »f the Main Buildiwg,...

View 6 = E, J, Korvette Department Store - A View of
a Nearby Building South of the E, J, Kouvette Store,...

View 7 =~ E, J, Korvette Department Store - A View of
the Alley and Parking Area South of the Building....se.

View 8 ~ E, J, Korvette Department Store - A View of
the Patio Store on the North Side of the Building......

A Map of the Area Around the E, J. Korvette Store
Showing tlie Locations and Directions of the Photographs
Shown in Figures 17 through 24.,..ccevecees0sacsacscses

A Map of the Area Around Springwells Station Showing
the Locations of Detectors ana Indicating the Sizes,
and Surface Materials of the Fotentially Contributing
Contaminated PlanesS,,..cevecssesccsesescascrarsassscasns

View 1 ~ Springwells Station - A View of the Interior
of the Pumping Plant Showing the Heavy Wall Construction
x".nd mrge windws....‘....bl......I.l...'..‘.QI..‘.....

View 2 - Springwells Station - A View of the Interior of
the Pumping Plant Showing the Door and Windows to the
Control House.ll..I!..l.......'C.J..‘...'...'.O.'..'.'.

View 3 -« Springwells Station « A View of One of the High
Lift Pumps and Well Areas in the Pumping Plant.........

View 4 -« Springwells Station - A Vi w of the Interior
of the High Lift Pump Section of the Pumping Plant....,

PAGE

26

27

27

28

28

29

29

30

30

31

o~
2




FIGURE

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

LIST OF FIGURES (con't)

View 5 = Springwells Station - A View of the Low Lift
Pmﬂp Section in the Pumping Plantoooono-oooooooouocoooo

View 6 ~ Springwells Station - A View of the Well Area
of the low Lift Pump in the letping Plantooocoonooooooo

View 7 = Springwells Station « A View of the Pumping
Plant Showing the 25 Feet Wide Brick Walk Around the

Building...l.I.l..l....‘0..................C..C....l...

View 8 - Springwells Station -~ A View of the Farking
Area and Driveway between the Pumping Plant and the
01d Filter Building.l...0...000...0.0000.00............

View 9 - Springwells Station - A View of the Large
Grass Lawn Over the Filtration Reservoirs in Front of
the old Filter Building..l......ll.........l.ll..l.....

View 10 - Springwells Station ~ A View of the Grass
Iawn Behind the Turbine Building..i....l.........00.0..

View 11 - Springwells Station - A View of the Interior
of the Chemistry Laboratory on the Second Floor of the
Office Building».l..‘l.ll‘...l....'ll'..i...‘l......l..

View 12 -« Springwells Station - Another View of the
Interior of the Chemistry Laboratory on the Second
Floor of the Office Building..eeeeencccacsccccsvsssssce

iew 13 - Springwells Station « A View of the Lower
Roof of the Old Filter Building....eeceecceccscoccococs

View 14 - Springwells Station - A View of the Tar and
Gravel Roof of the New Filter Building....cecececeescse

View 15 - Springwells Station - An Interior View of
the 0ld Filter Building Showing the Aisles, Filter
Beds, and s‘(ylights...0..'........0....‘...“......'....

View 16 - Springwells Station - An Interior View of the
New Filter Building Showing the Aisles, Windows to
the Filtel‘ Be'ds, a“d Skylightsciiﬁ......'.0..!"......‘

View 17 - Springwells Station - An Exterior View of Ome
of the Driveways Between the Buildings Showing a

mic.l Drai“.llll.....lQ.'.‘.'..‘.......-.0.....0...'.

View 18 - Springwells Station - A View of the Parking
Atca Showing the Sidewalk on the Ledge Attached to
the mrbine Housccuii..........'..'..l..l..."...Il.l'.‘

View 19 - Springweils Station - A View of the Road Which
Runs in Front of the Old and New Filter Buildings,......

PAGE

43

43

44

44

45

45

46

46

49

49

50




Y ——

FIGURE
46

47

49

50

51

52

53

54

55

56

57

58

59

60

61

LI3T OF FIGURES (zon't)

View 20 -~ Springwells Statinn = An Interior View of
the Mixing Chamber Attached to the 0ld Filter

BUildingao-ooooco.oso---..a-oo.c-auooo-ooooo-000'000100

View 21 - Springwells ESiation - A View of the Roof of
the Office Building.......0..........Q.....U...‘ * 0 0008 0H

View 22 = Springwells Station - A Close-up View of the
Drain on the Roof of the Office Building...ecoecoevoseee

View 23 ~ Springwells Station - A View of the Interior
of the Chem‘.cal MiX1n8 Roan..l...‘...!0.......000.....!

View 24 - Springwells Station - A View of the Paved
Area Behind the Mixing Chamber Building......cceccceese

View 25 -~ Springwells Station - A View of the Paved
Area in Front of the Garage and Service Area,,...ceccee

View 26 - Springwells Station - A View of the Interior
of the Control House Showing the Protective Shielding
Nur the wark MSR.....00...0......‘....0'.6ll'.....'..

A Map of *he Area Around Springwells Station Showing
the Locations and Directions of the Photographs
'hm in Figures 27 through 52.......0.oooc..oc.!..t.'

An Aerial View of the Mistersky Power Plant

A Map of the Area Around Mistersky Power Plant Showing
the Locations of Detectors and Indicating the Sizes,
and Surface Materials of the Potentially Contributing
Contmimted leeSQO..9....".......0.........O..I.O.

View 1 = Mistersky Power Plant - A View of the Inuterior
of the mrbine an.‘l..l.................ﬁ........‘..

View 2 « liistersky Fower Plant - A View of the Interijor
of the Turbine Room Showing the Control Room Where
Persons Must be Statiotied to Operate the Plant........

View J - Mistersky Power Plant - A View of the Interior
of the T. bine Room Showing the Relative Size of
the I‘rsc wimw‘..l..l..."’....'...l....l....".0...

View 4 « Mistersky Power Plant - A Close-up View of
the Steel Trusses ana Corrugated Interioer of the Roof
of the mrbinc m....ctl....l..l..‘....!.‘ll....l!!l

View 5 - Mistersky Power Plant - A View of the Service
and Storage Yard Next to the Power Plant......coea0eee

View 6 - Mistersky Power Plant - A View of the Rear
of the Servic: Yurd Thowing the Ash 5810, .. 00caveccece

N¥d

PAGE

50

51

51

52

53

53

54
68

09

70

70

71

71

72

12

R 4




- ‘ FIGURE
62

63

64

65

66

67

68

69

70

71

72

73

74

75

LIST OF FIGURES {con't)

View 7 - Mistersky Power Plant ~ A View of the
Driveway and Parking Lot Between the Plant Build-
irlg 8nd the office Building........'......‘.l'l.....

View 8 = Mistersky Power Plant - A View of the Roof
Of t}le office Buildingoibi........'.ﬂll....ﬂl.&l...O

View 9 - Mistersky Power Plant - A View of the Large
Bare Earth Yard and Parking Lot Southwest of the
Pwer Plant..‘..‘.....ll!Dl...l......OI.Q...‘.......

View 10 - Mistersky Power Plant - A View of the
Northeast Wall of the Plant Building....cececcccecee

View 11 - Mistersky Power Plant -A View of Some of
the Semi~Residential and Commercial Area Around the

Plant.ll..l..‘!.l"...ldl.'............'l.‘..‘.‘....l»

View 12 - Mistersky Power Plant ~ Another View of
the Area in the Vicinity of the Plant,..v.eececscses

View 13 - Mistersky Power Plant - A View of the
Screen House (Operated by Remote TV Control)
and the Coal Yard 98 006060 0008 220060003000 00c00csRBOEIESETPRDYS

View 14 -~ Mistersky Power Plant - A View of the
Breaker House and Conveyor Belt Adjacent to the

Coal Yard..l....».‘0.l............'O‘l‘ﬂ....l.l.....

View 15 ~ Mistersky Power Flant - A View of the
Several Levels of Roofs on the Plant Building.......

View 16 - Mistersky Power Plant - A View of the
SouthWESt wall Of the Power PlantIOOOQOOOOII..'.lC..

View 17 =~ lMistersky Power Plant = A View of the
Tar and Gravel Roof of the Turbine ROOM..evevsecvesscs

View 18 =~ Mistersky Power Plant -~ A View of One of
the Lower Roofis Between Sections of the Plant

Buil‘dirlgil.otoniolailolr........l..Cl.u.'....'.o..ll

View 19 ~ Mistersky Power Plant - A View of Another
Lower Section of Roof Between Sections of the
Plant Building.ol‘.Q..............l..‘..............

View 20 ~ Mistersky Power Plant - A View of
Another Lower Section of Roof With Many Obstructions
Which Would Influence DecontaminatioN....eeceecesces

View 21 ~ Mistersky Power Plant - A View of the Roof
of the Switch Room Showing a Large Drain,....ceeesese

xxii

R TR - - . . . - v © e — o

PAGE

73

73

74

74

75

75

76

76

77

78

78

79

79

£




FIGURE

77

78

79

80

81

82

83

84

85

86

87

88

89

90

LIST OF FIGURES (con't)

View 22 « Mistersky Power Plant - A View of the Roof
of the Turbine Room Showinz the Large Wall Along
the Edge Of the ROOf..ll.l.'.-’..0.......O...l.ﬁ....o..

View 23 - Mistersky Power Plant - A View of the Upper
Roofs Over the Boiler Rooms Showing the large
Obstructions to Decontamination,.,seceseescecceessccsse

View 24 - Mistersky Power Plant - A View of the Upper
Roof of the Boiler Room Showing Water Outlets Which
Could be Used for Decontaminaticn,...eeseesecnncccevese

View 25 - Mistersky Power Plant - A View of the Control
Switch Panel on Fourth Floor of the Boiler Building....

View 26 - Mistersky Power Plant - A View of the
Remote TV Control to the Screen HoUS€....v0eceevesocecss

View 27 -~ Mistersky Power Plant = A View of the
Chemical Control Panel on the Fourth Floor in the
BOiler Building.'..I...I.I....‘.'l......‘..O.....ll....

View 28 - Mistersky Power Plant -~ A View Taken From

an Operatcr's Station Towards the Nearest Exterior
Wall Showing Some of the Shielding Afforded by

Pipes and Machinery..eceeeecovecscacceescssccsscscocsce

View 29 - Mistersky Power Plant « A View of the Circuit
Panel on the Second Floor of the Switch HouSC.eeeeecesoe

View 30 - Mistersky Power Plant = A View of Some of
the Machinery on the Second Floor in the Boiler

Building..l‘.......l.l....‘..‘....'........0.'........'.

View 31 ~ Mistersky Power Plant -~ A View of the Fire-
hose at the Exit to the Roof of the Turbine Building,...

View 32 -~ Mistersky Power Plant - A View of the
Grating on the Third Floor of the Boiler Building,.....

View 33 ~ Mistersky Power Plant -~ A Close-up View of
Cre of the Pipes Which Shows that Much of the Exterior
Diameter of the Pipes is a Low Density Asbestos

Insulation..ii.l'.ll....'..ll..0...........'...'l......

View 24 « Mistersky Power Plant = An Interior View of
the Conveyor Room Which Feeds Crushed Coal to the

Bgilers...ﬂl.'.'..0..'...'.'.‘...'...‘..0'.I...l..ll'll

A Map of the Area Around the Mistersky Power Plant
Showing the Locations and Directions of the Photographs
Shown in Figure 54 and Figures 56 through 89,...00cc50.

X111l

s

PAGE

80

81

81

82

82

83

83

84

84

85

85

86

86

87

PR P —— e . - mane R . N et e e e




FIGURE

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

LIST OF FIGURES (con't)

An Aerial View of Cobo Convention Hall,....vseseeencccccsss

A Map of the Area Around Cobo Hall Showing the Locations
of Detectors and Indicating the Sizes, and Surface
Materials of the Potentially Contributing Contaminated

Planes.l'........"l'.‘.l.............'...ﬂ.’.I"'.I.'I.l..l

View 1 = Cobo Hall -~ A View of the Main Corridor at the
South Side of the Main Exhibition Building...eeeesesccrsocos

View 2 - Cobo Hall - A View of the Main Exhibition Hall
in the Exhibition Building..........n.....-....-..........

View 3 - Cobo Hall - A View of the Southwest Corner of
Cobo Hall Showing a Larga Grass Area and the Spiral
Parkitlg Ralq’l.l...l..‘C‘.C‘I...‘....l...O.I......O..l.....‘

View 4 - Cobo Hall - A View of the East Side of Cobo
Hall Showing the Administration Offices and Conventiou

Arerl‘a....l......l..."....l...'......'l.‘...l.......'...‘.l

View 5 = Cobo Hall - A View of the East Side of the
Exhibition Hall Showing the Wide Sidewalks and Grass Area.,

View 6 - Cobo Hall - A View of the Northeast Corner of the
Exhibition Hall Showing a Garden Area and Pool Which are
Ad‘iacent to the Entrance...........‘.".Ql.'...‘.......‘.'l

View 7 - Cobo Hall - A Close-up View of the Convention

Arena Roof.o.ooooooo-o-coo.co.oooo.o-sooooooaouoouoo.oc-n-.

View 8 « Cobo Hall - A View of the Ledge Which Extendis
Ar’)und Two Sides Of the Exh.ibition mllogougnooo.noooococlt

View 9 = Cobo Hall ~ A View of the South Portion of the
ROOf Qf the EX}Iibition Building’........o..ll.ll....'.0.‘!!.

View 10 - Cobe Hall - A View of the Parking Deck on the
Rooftop Of the EXhibition Building.....‘ll"...‘..‘........

View 11 ~ Cobo Hall - A4 Close-up View of One of the
Drains on the Parking Deck

BSOS 000 PRG0S0 00RO RODIOOOIORONOITETNS

View 12 - Cobo Hall - A Close-up View Which Shows Clearly
the Exterior Surface Material ¢f the Parking DecK..e..cee..

View 13 ~ Cobo Hall - A View of the South Patio Ledge and
Sidewalk on the Convention ATeNa,..eeseeveeeesocccccasesess

View 14 = Cobo Hall - A Close-up View of the Marble and
Granite Exterior Wall of the Convention AreNa,. . veevcccsssss

XX1iv

PAGE
100

102

103

104

194

105

105

106

106

107

107

108

108

109

109




s T RGRET T - T TR T Ak

LIST OF FIGURES (cen't)
FIGURES PAGE

107 View 15 = Cobo Hall - A View of the Interior of the
Upper Level Hall in the Exhibition Building...,.eeceeee.. 110

108 View 16 - GCobo Hall ~ A View of the Interior of the
Conven::{‘orl Arem...lf‘lo..O..O.".‘...C..Oh...ﬁl.l...l'.l 110

109 View 17 = Cobo Hall = A View of the West Hail of the
Lower Level of the Exhibition Building...se:eccoesescess 111

110 View 18 = Cobo Hall = A View of the Interior of the
South Entrance Into the Exhibition Building,...ecenceess 111

111 View 19 - Cobo Hall - A View in the Interior of the
Power Generating Plant in the Exhibition Building....... 112

112 View 20 - Cobc Hall - A View of the Interior of the
Lighting Control Room in the Exhibition Building,....... 112

113 View 21 - Cobo Hall - A View of the Northeast Corner
°f the Mhibit'ion Buildingl.......ll.l..l....‘.‘l'...ﬁJ. 113

114 View 22 - Cobo Hall - A View of the Entrance to a
Tunnel Beneath the Convention Arena...cccceececsscecssse 113

115 View 23 - Cobo Hall - An Interior View of the Steel
Supporting Structures of the Roof of the Exhibition
Buildir]gtoli......l.l'l...‘!"..CII.'O’..l..l'll.l..“.. 114

116 View 24 - Cobo Hall - 4 View of the Interior of the 30
Feet High Space Between the Exhibition Building Roof
and the Ceiling of the Uppermost Exhibitiom Hall,,...... 114

117 A Map of the Area Around Cobo Hall Showing the Locations
and Directions of the Photograohs Shown in Figure 91
and Figures 93 through 1160.....0..'....‘.0'............ 115

118 A Map of the Arez Around the City-County Building
Showing the Locations of Detectors and Indicating
the Sizes, and Surface Materials of the Potentially
Contributing Contaminated PlaneS...ceeceesccesccassessss 126

119 View 1 =~ The City-County Building ~ A View of the
South Side of the Building Showing the General
Iandseape in the Area'.'.l.'...."...".fl..'.'o..'.'... 127

120  View 2 - The City~County Building - A View of the
Marble (West) Wall of the City-County Building,,....s... 128

121  View 3 - The City-County Building - A View of the
Brick (East) Wall cf the City-County Building........... 128

XXV

R - Coy b . amers BAWPOWR o, fie B e o



FIGURES

122

123

124

125

126

127

128

129

130

131

132

133

134

135

—y e

. g

LIST OF FIGURES (con't)

View 4 - The City-County Building - A View of the
Surrounding Area Looking Northeast from the
20 Story Twerlli......l.‘.'0..I.....O...I...'......‘

View 5 = The City-County Building - A View of the
Large Parking Lots Norctheast of the Building.........

View 6 - The City~County Building - A View Looking
East Trom the Building Showing the Surrounding Area,,

View 7 - The City-County Building - A View Looking
South (Toward the Detrcit River) From the Building...

View 8 - The City-County Building - A View Looking
Southwest From the Building Showing Some of the
Surrounding Area.l.......C‘.........C.....‘l........l

View 9 - The City-County 3Building - A View Looking
Northwest From the Building Showing Some of the
Sur!’ounding Areal...t....ll....‘....l..'....l...b.l‘.

View 10 -~ The City-County Building - A View Looking
Southeast Showing the Large Flat Area Towards the
DetrOit River.’l..l..0'.f.........................I.I

View 11 - The City~-County Building - A View Straight
Down on the West Side of the Building Showing a
I.arge Paved Areaﬂ....b....".............00..O.......

View 12 - The City-County Building - An Ianterior
View uvf the Corridor on the Fifth Floor of the 20
Story TOWeTr . .eieeceesessscsesacssasscncscces
View 13 - The City-County Building - An Interior
View of an Office Section in the Fourteen Story
Tower Showing the Construction of Some of the
Interior PartitionS..ceicecesecesssersonssssssssacscs

View 14 -~ The City~County Building ~ A View of the
Roof of the Fourteen Story Tower Showing the Height
Of the Ventilating Fans‘.(..I......lQ.....l.'l.l‘....

View 15 - The City-County Building - A View of the
Fourteen 3tory Tower Roof Taken from the Roof
of the ’menty Story Twer....l‘.'.'....'..".l.l.'...

View 16 ~ The City-County Building - A Close-~up View
of the Tar and Gravel Koof of the Twenty Story

TOWET . euauneessuanssocnosnssossssnencssanoscosnnnsen
View 17 - The City-County Building ~ A Close-up View
Which Shows the Depth of the Gravel on the Roof of
the- Nenty Story wael'........-............n........

xxvi

PAGE

129

129

130

130

131

131

132

132

133

133

134

134

135

135




LIST OF FIGURES ( con't)
FIGURES » PAGE

136 View 18 = The City-County Building - A Close-up
View of One of the Drains on the Twenty Story
Twer ROOf.......t....ll....t..."...l...........-‘.. 136

137 View 19 - The City-County Building - A Water Outlet
on the TWenty Story ROOf..mo.oo.-ooooooo-oo-uoo.oooo 136

138 A Map of the Area Around the City-County Building
Showing the Locations and Dirertions of the Photo-
graphs Shown in Figures 119 through 137,,...c000000. 137

139 A Map of the Area Around the Detroit City Airport
Showing the Locations of Detectors and Indicating
the Sizes, and Surface Materials of the Potentially
Contributing Contaminated PlaneS....eecceersssscecses 150

140  View 1 - Detroit City Airport - A View of the
Control Tower. on the Terminal Building.....ceeeeeees 151

141 View 2. - Detroit City Airport - An Interior View
of t}le hrge I*angarl‘.lQ...'....I....(t1..'..‘0’..... 151

142 View 3 - Detroit City Airport - A View of the
Corridor to the Airfield from the Main Lobby in the
Teminal Building.................l'....'.".'...... 152

143 View 4 - Detroit City Airport - A View of the
Interior of the Storage Room on the Second Floor
of the Terminal Building Showing a Firehose
Connection,ceeeeeseseccssconcssoscsosscecncscsassass 152

144 View 5 = Detroit City Airport - A View of the Roof
of the Waiting Deck Attached to the Terminal
Building.........o0....0'.000.0.....'.......D.O..Q.. 153

145 View 6 ~ Detroit City Airport - A View of the Roof
of the Terminal and Some of the Surrounding Area
North Of the Airport...I..'.l...............l.....l' 153

146 View 7 -~ Detroit City Airport - A Northwest View
of the RunwayArea..I..IQ.............'.......l...l' 154

147 View 8 - Detroit City Airport - A View of the Roof
of the Terminal Building Showing Some of the
Surrounding Area South of the Airport. ss0csesssssnee 154

148 View 9 - Detroit City Airport = A View of a Corner
of the Roof of the Terminal Building Showiag the
Large Bricked Wall on the Edge and a Corner Drain,.. 155

149 View 10 - Detroit City Airport = A View of the
ROOf Of the Teminal Building..o‘ololoo.ocooul.oo.ol 155

xxvii

s tl—— g g e Y = > ot dEE L S o ey LT T LT IR T i SR AR e 1




FIGURES

150

151

152

153

154

155

156

157

158

159

160

161

162

LIST OF FIGURES (con't)

View 11 - Detroit City Airport -~ A View of the
Roof of the Terminal Building Showing Several
Antennae and Other Obstructions to Decontami-

mtim..o.o.o..oo-oooo..l..cl.......0.00'000.0.00....

View 12 - Detroit City Airport - A Close-up View
of One of the Drains on the Roof of the Terminal

Building.il.lOOOI.....l..l.....0..'...............O.

A Map of the Area Around the Detroit City Air-
port Showing the Locations and Directions of the
Photographs Shown in Figures 140 througn 151,.......

A Map of the Area Around the Detroit OCD Building
Showing the Locations of Detectors and Indicating
the Sizes, and Surface Materials of the Potentially
Contributing Contaminated PlaneS,eeeceseececscssccss

View 1 = Detroit OCD Building - A View of the

Front of the Building Showing the large Grass Lawn,
a Sewage Drain, and the Large Windows in Front of
the Building..eeeeeseccccsessscococssoaossscosoncesse

View 2 - Detroit OCD Building - A View of the
Street and Apartment Buildings in Front of the
OCD Building..'.l...Cl...‘.............‘I-.....Q‘..l.

View 3 - Detroit OCD Building - A View of the
Parking Lot in Back of the Building Showing One
of the Drains‘...l..I!.l....bl.....................‘

View 4 = Detvoit OCD Building - A View of the Rear
of the Park'ing Lotl....ll.'.................'....‘..

View 5 = Detroit OCD Building ~ A View of the Grass
Lawn and Trees to the Side of the Building.,...eceeee

View 6 = Detroit OCD Building - A View of the Rear
of the Parking Lot Showing the Service Garage Behind
the BUilding.‘O.llC...l.i‘....‘.l.......‘....C.....'

A Map of the Area Around the Dettroit OCD Building
Showing the Locations and Directions of the Photo-
graphs Shown in Figures 154 through 159,...cc00000e

A Map of the Area Around Saint Mary's High School
and Elementary School Showing the Locations of
Detectors and Indicating the Sizes, and Surface
Materials of the Potentially Contributing Con-
taInthed Planes'.......'..'...l‘.....l....'.l....l.'

View 1 ~ Saint Mary's School -~ A View of the
Front on the 0ld Building (The Elementary School),,.

XXviii

PAGE

156

156

157

170

171

171

172

172

o173

173

174

186

187




LIST OF FIGURES (con't)

FIGURES PAGE

163 View 2 - Saint Mary's School = A View of the
Church Just South of the Old Building...eeseescescesse 187

164  View 3 = Saint Mary's School = A View of the South
Side of the Old Building Showing a Parking Lot,....... 88

165 View 4 - Saint Mary's School = A View of the South
~ Side of the 0ld Building Showing the Tile Roof and
the Relative Size of the WindowWS,...eeeeoceceacecssss 188

166 View 5 - Saint Mary's School - A View of t“e South
Side of the New Building (The High School),..e.eeess 189

167 View 6 - Saint Mary's School - A View of the North-
east Portion of the New Building...eeeevcovsccssccss 189

168 View 7 - Saint Mary's School - A View of the Play-
ground and Field North of the New Building.......... 190

169 View 8 - Saint Mary's School = An Interior View ir
the New Building Showing the Cinder Block Con-
struction of the Exterior Wall,,,.ceveeeccsccecsccos 190

170 View 9 - Saint Mary's School - A View of the First
Floor Corridor in the New Building,..eeeeeescscoscss 191

171 View 10 - Saint Mary's School = A View of a Typical
(-‘:laserOIIl in t}le New Building.....!................. 191

172 View 11 ~ Saint Mary's School = A View of the Roof
of the New Building Showing the Ledge and Some
Water Puddles from a Recent R2iM,eeeseeecscseve-coes 192

173 View 12 - Saint Mary's School = A View of the Tar
and Gravel Roof of the New Building Shewing a Drain, 192

174 A Map of the Area Around Saint Mary's High Scheol
and Elementary School Showing the Locations and
Directions of the Photographs Shown in Figures
162 thrwgh 173....0.......l.........“.‘.........'.. 193

175 A Map of the Area Around Isaac Crary School Showing
the Locat?fons of Detectors and Indicating the Sizes,
and Surface Materials of the Potentially Contributing
Contwninated Planes....l...Q....l......‘.......'.'.. 204

176 View 1 = Isaac Crary School - A View of the South
Side of the School Building..eceessesccesesscesescss 205

177 View 2 - Isaac Crary School - A View of the West
Side Of the SChool Building.l............."-I....... 205

xxix

i = . R e S ) T R A I P | - e




“ ‘

- FIGURES

178

179

180

181

182

183

184

187

188

189

190

191

192

193

LIST OF FIGURES (con't)

View 3 = Isaac Crary School = A View of the
Sidewalk and Street on the West Side of the

Building...o..000........l......l........Q......l.‘.

View 4 « Isaac Crary School = A View of the Trees
and Street Northwest of the Bullding,....ceeevoeseee

View 5 « Isaac Crary 3School = A View of the Lawns
Across the Street on the West Side of the Building,,

View 6 - Isaac Crary School - A View of a Typical
Classroom on the First Floor of the Building..,.....

View 7 - Isaac Crary School -~ A View of the
GynmaSi‘m...l...‘....'.........-....l..l.....t......

View 8 - Isaac Crary School - A View of the
Auditorim".'......l.....'I.Q..'.'.Oll...l......ll.

View 9 - Isaac Crary School - A View of the Power
Plant North of the Main Building,..eeeececeoscsccces

View 10 = Isaac Crary School - An Interior View of
the Pwer Plant.lllnliﬂ..I.P..t....l....l..llll..l..

View 11 - Isaac Crary School - A View of the
Shelter Area in the Sub~basement,,..eeceeeceecococceecs

View 12 - Isaac Crary School - A View of the
Corridorm the Second Floor......l..'l.....‘.ﬂ..ﬂ..

View 13 - Isaac Crary School - A View of the Space
Between the Roof and the Ceiling of the Gymmasium,,,

View 14 - Isaac Crary School - An Interior View of
the Building Roof Showing Some of the Construction

Details.....'...I'Il.‘...............'..Il...'......

View 15 = Isaac Crary School = A View of the Tar and
GraVEI ROOf Of the SChOOIOCO.Q....Oll.'............ﬁ

View 16 - Isaac Crary School = A View of the Roof
Showing the Several Levels of the Roof Which
Would Influence Decontamination,.eeseesecssnsscsssas

View 17 - Isaac Crary Schcol - A View of Two
Sections of the Roof and che Playground North of
the SChOOI‘...'ﬂ.‘.....'.....'... 0 ¢80 SEBSLPOOEDOOENEPSS
View 18 « Isaac Crary School = A Close-up View of the
Tar and Gravel Surface of the ROOf...csseeeoscensces

XXX

PAGE

206

206

207

207

208

208

209

209

210

210

211

211

212

212

213

213




FIGURES

194

195

196

198

199

200

201

202

203

204

205

206

LIST OF FIGURES (con't)

View 19 - Isaac Crary School - A Close~-up View
of the Surface Material of the Playground,....eseees

View 20 - Isaac Crary School = A View of One of the
Drains on the Playground,...ceeecesscesscesscsccacss

A Map of the Area Around Isaac Crary School Showing
the Locations and Directions of the Photographs
Shown in Figures 176 through 195..cceceececcccsccnes

A Map of the Area Around the Cadillac Motor Car
Division Showing the Locations of Detectors and
Indicating the Sizes, and Surface Materials of the
Potentially Contributing Contaminated Planes,,,.....

View 1 - Cadillac Motor Car Division - A View of the
Front Wall of the General Offices and Administration

Building......b..'..'......'l.‘.'.."“.......ll..ﬁ.

View 2 - Cadillac Motor Car Division ~ A View of the
Front Bntrance and Lobby in the General Offices
and Administration Building...ceceseemncssccesccccas

View 3 « Cadillac Motor Car Division = A View of
the Parking Lot Between the General Offices and
Administration Building and a Section of the
Manufacturing Building....eeeeeseeecscsccescasssncs

View 4 = Cadillac Motor Car Division -~ A View of
the Street in Front of the General Offices and
AdminiStration Building..l!..I.........'..“..O...l.

View 5 - Cadillac Motor Car Division - A Close-up
View of One of the Drains in the Parking Lot
Next to the General Offices and Administration

Building....‘.I.l.QllO.‘.....‘......l.......'...S.Q

View 6 - Cadillac Motor Car Division = A View of the
Front of the Engineering Buildifg...eiccecessccccana

View 7 - Cadillac Motor Car Division = A View of One
Side of the Manufacturing Bullding,.eceeccovecccces

View 8 = Cadillac Motor Car Division - A View of Two
of the Major Streets Which Border the Cadillac

Cm‘plex..'...l.....0...0O..l.'.................'.l'

View 9 = Cadillac Motor Car Divisicn - A View of
the Cadillac Complex Taken from a Short Distance
West of the Engineering Building,,...seccececoneavas

XxX1

PAGE

214

215

226

227

227

228

228

229

229

230

230

231




FIGURES

207

208

209

210

211

212

213

214

215

216

218

LIST OF FIGURES (con't)

View 10 - Cadillac Motor Car Division - A View of
One of the Shipping and Receiving Yards in the
&dillac Cmnplextcitl!....0..'....0.0..ll......l....ll

View 11 ~ Cadillac Motor Car Division - A View of
One of the Shipping Docks in Back of the Manufactur-
1n8 Buildim.lol..lII'I.....l‘.......'...ll.'.....’...

View 12 = Cadillac Motor Car Division - A View of an
Entrance to One of the Parking I~ts in the Cadillac

Cmnplex..ﬁo...ll...'..‘.l.'........"'....3.'8!9......

View 13 - Cadillac Motor Car Division =A View of the
West Wall of the Manufacturing Building....ecececeecece

View 14 - Cadillac Motor Car Division - A View of
One of the Unpaved Parking Lots in the Cadillac

leex...".I'....l..l.......‘.'........‘............

View 15 -~ Cadillac Motor Car Division - A View of One
of the Paved Parking Lots in the Cadillac Complex,....

View 16 - Cadillac Motor Car Division - A View of the
Parking Decks Adjacent to the Engineering Building,...

A Map of the Area Around the Cadillac Motor Car
Division Showing the Locations and Directions of
the Photographs Shown in Figures 198 turough 213,.....

A Map of the Area Around the Pure 0il Gas Station
Showing the Locations of Detectors and Indicating

the Sizes,and Surface Materials of the Potentially
Contributing Contaminated Planes,....eececcecsaccscces

View 1 - Pure 0il Gas Station - A View of the Gas
Station Showing the Intersection of Prevost Avenue and
MCNiChols Road..Q'.0...'..........l......l..‘...'.....

View 2 = Pure 0il Cas Station - A View of McNichols
Road Showing the Stores and Buildings Across the
Street Frml the Gas Stati'nr‘l..lﬂ...‘..OO...C......II..

A Map of the Area Around the Pure 0il Gas Station

Showing the Locations and Directions of the Photoe-
graphs Shown in Figures 216 through 217,.......c00000es

xxxii

PAGE

231

232

232

233

233

234

234

235

248

249

249

250




Decontamination Analysis of Selected Sites
and Facilities in Detroit, Michigan

I. INTRODUCTION

A. Objectives

This report presents the results of an analysis of the cost and effectiveness
of decontaminating selected sites and faci{lities in Detroit, Michigan. The purpose
of this analysis is to:

1. determine the extent to which decontamination can accelerate a postattack

recovery;

2. determine the reduction in dose-rate at several detector lccations for

various strategies of decontamination;

3. determine the reduction in dose for persons performing operations in the

activity area; and

4, compute cost estimates in time and manpower for practicai decontamination
operations.
B.  Approach

The method of analysis in this report is basically the same as that used in

Initial Considerations for an Analysis of Decontamination Effectiveness in “Municipal

Y

Areas, (Ref. 1).
The two basic assumptions underlying the calculation of all of the decontaminatioa
effectiveness data remain:
1. the intensity at a specified detector location is ilinearly and independently
relaced to the intensity contributions frem the various contamirated planes.
Thet is, {f I1 is the intensity

at detectur location |, then one may write:

1. =C +C +...+C . (1)
M 1 Py n

where the Ci’s are the indivicdual contributions from the n  contamintted

l/ J. T. Ryan, Research Triangle institute, (1965}




planes which contribvte to the intensity et detector lccation j: and
2, the intensity due to the itb contaminated plane is directly proportional
to the amount of fallout material on the ith contamirated plane.

Therefore, the intensity at location j after only the kth area is decontami-

nated, I?, is given by Eq. (2).
%1, -cF, 41 (2)
3 J L%
whera Ij is the intensity at locatioa j prior to decontamination of plane k; Fk
is the fraction of fallout removed from the kth contaminated plane; and CFk,j is the

fraction of the total intrnsity prior tc decontamination at detector j due to

contaminated plane k. In other words,

. . h
. pre-decontamination intensity at detector { from kt area
k,j total pre-decontamination intensity at detector

o~
)
e’

CF

Other parameters and symbols used are

1, RNi = the intensity reduction factor. This is the fraction of pre-decon-
tamination dose-rat: remaining at detector location j after decontamina-
tion has been accomplished.

2. RNA = the activity dose reduction factor. This is the {raction of pre-
decontamination dose accum:lated by person performing activity A after
decontamination has been accomplished. (&)

The values needed to devermine the objectives set forth irn I.A. above were

determined by use of two computer programs. The Ci values were obtained through the

use of tie program described in Computer Program for Anaivsis cf Building Protection

2/

Factors Parits I and 1I, (Ref. 2).=" This is a FORTRAN nrcgram, based on fallout

radiation shielding techrniques, which is Jdesigned tc accurately describe the doses

within real structures. The remaining values were determined through the use of the

L £
program described in AFQRTRAN Program fcr Decontamination Anal-sis, (Ref. 3).2' This
Z/E. L. Hill, T. Johnsca, and k. O. Lyday, Jr., Research Triangle Institute, (196%)
3/

="C. pillard and J. Ryan, Research Triangle Institute, (1%65)

2




program, also written in FORTRAW, is a debugged and tested program for computing the
effectiveness pirameters used to analyze municipal decontamination. The C, values
were inputs to the latter program. aAlso, values taken from Figures 2 through 8 of

Initial Coansideratious fcr an Analysis ~f Decontamination Effectiveness in Municipal

Areas, (Ref. 1) Y were inputs to determine costs in time and manpower to deconraminate.
Because the data on Detroit was limited in many cases to Sanborn maps and photo-
graphs, it was necessary to assume certain pertinent information such as roof and floor
PSF, percent of apertures, etc. in some of the case studies. However, it is believed
that the assumptions madc¢ are realistic, and do not bias the results of the analysis to
ary appreciable degree.
On some of the case studies fallc.t shelters are assumed to exist and are given
an arbitrary PF. This is because Sanborn .-aps do not indicate basements and we were
unable to gain entrance to some of the facilities ctudied. Therefore, although they
are considered as detector locations, the location of fallout shelters are not generaily

shown on the figures.

c. Contente

This report contains the compiled results of an analysis of the application of
decontamination efforts to numerous sites and facilities in Detroit, Michigan. Figure
1 shows the location of the sites and facilities considered, and the accompanying
legend identifies them.

For each of the activity areas, the intensity reductions at a number of detector
locations are determined for variocus levels of practical decontamination procedures.
Dose reductions for specified uctivity patterns within the activity area are also
shuwn. In addition cost data is presented for a number of the studies corresponding

to the effective ess achieved,

=" J. T. Rya., Research Triangle Institute, (19€5)
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Figure 1

A Map of the Greater Detroit Area Showing the
Locations of the Sites and Facilities Considered in this Analysis
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I1. DECONTAMINATION ANALYSIS OF MERCY HOSPITAL
A. Discussion

Mercy Hospital at 2929 West Boston Boulevard is located in a semi-residential
area. It is surrounded by two and three story apartment houses, A school play-
ground is directly behind the building.

Figure 2 is a simplified diagram of the hospital, showing the locations of
detectors and indicating the locations, sizes, and surface materials of some of
the contributing planes of contamination to the activity area. Figures 3 through
14 are a number of photographs taken in and around the hospital, showing some of
the contaminated planes and other features of the area that would influence

decontamination. Figure 15 is a map indicating the locations and directions of

the photographs,
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SCALE (:) - Detector Location i
0 50 100 FEET

Paved Streets - 90,000 Square Feet

1

Grass lLawns, etc, =
1,000 Squere Feet

Tar and Gravel
Roof of Hospital -

7,200 Square Feet Bare Earth and
Crush Stone
' Playground -
63,000 Square Feet
Figure 2

A Map of the Area Around Mercy Hospital Snowing the Locations
of Dietectors and Indicating the Sizes, and Surface Materials
of the Potentially Contributing Contaminated Planes




Figure 3

View 1 - Mercy Hospital -

A View of the Front of the Building
Showing the Large Glass Windows in
the Center Lobby

Figure 4

View 2 - Mercy Hospital -

A View of the Street and Lawn in Front
of the Building
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Figure 5

View 3 - Mercy Hospital -
A View of the Hospital Showing a
Nearby Fireplug

Figure 6
View 4 - Mcrcy Hospital -

A View of the $ide Street Next to
the Hospital

1o




Figure 7

View 5 - Mercy Hospital -
A View of the Alley and Parking Lot
Behind the Hospital

Figure &

View 6 - Mercy, Hospital -
A View of the Parking Lot Behind the Hospital
and the Cinder Block Rear Wall of the Ruilding

11
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Figure 9

Mercy Hospital -

A View of the Tar and Gravel Roof
of the Hospital

Mercey Hespital -

A Vievw of the Roct of the Hospital
Showing the Portion ot

the Building
Wihrieh is Two Storied
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Figure 13

View 11 - Mercy Hospital -
A View of a Patient's Room in
the Hospital

Figure 1%

View 12 - Mercy “ospital -
A View of the Wash Room (Note that the
Interior Walls are also Constructed of
Cinder Block)
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Figure 15
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A Map of the Area Around Merc, Hospital Showing tha Locations and

Directions of the Photographs Shown in Figures 3 through 14
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B. Definition of Activities

Six diiferent activity patterns are considered in this analysis.

Ten detector
locatious are used to characterize these activity patterns. These detector loca-
tions are as follows:

Detector Location

Descrietion

1 Center corridor on the first flecor

2 Corridor of the surgical wing on the first floor
3 Operating room

4 Emergency room

5 Lobby

6 X-ray room

7 Office

8 Patient's room off the main corridor

9 Patient's room off the side corridor

10 Bagement shelter area

The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend at each of the detector locations.

Thus, Table I defines the six activity patterns.

Table I

FRACTION OF TIME AS REQUIRED BY ACTIVITY A; TC BE SPENT AT
DETECTOR .OCATION j IN MERCY HOSPITAL

—

Detector Location j

Activ- |

ity i1 2 [ 3 4 5 6 7 3 i 9 10

jPattern | Center | Patient's; Patient's | Base~

| A; Ccrridor | Corridor | Opera-| Emer- Room on Room on ment
(1st Surgical| ting | gency X-ray Main Side Shelter
Floor) Wing Room | Room |Lcoby | Room [Office|Corridor | Corridor | Area

Ay .05 .00 .00 .20 .00 .00 .00 .25 .10 .40

Ag .10 .00 .00 |.00 .00 .25 .15 .1¢ .00 NAY

LE} .00 .05 .50 .05 .00 .05 .05 .00 .00 .30

ﬂ& .0C .00 .00 }.0C .05 .0C .50 .00 .00 .45

As .00 .00 .00 .00 .20 .00 .00 .00 .00 .80

ﬁﬁ .00 .10 .20 |.20 .00 . 05 .00 U5 5 .35

L 4
16
o s T e




c. Protection Factors
1. Original PF's at Dectector Locations (See Figure 2)
Detector T,ocation Original PF
1 center corridor on first floer 9.8
2 Center corridor of the surgical wing on the
first floor 5.1
3 Operating room 5.9
4 Emergency room 5.9
5 Lobby 4.3
6 X-ray room 6.3
7 Office 4.6
8 Patient's room off main corridor 5.1
9 Patient's room off side corridor 4.8
10 Basement shelter area 44
2. Equivalent Protection Factors for Activity Patterns
hctivity (See Table I) Fquivalent PF
Ay 8.5
Ay 9.0
Aj 7.8
Ay 7.7
Asg 15
Ag §.1
D. Contemirated Planes
Identification Area Size Surface
Number Description (in ft?) Material
1 Hospital Roof 7,270 Tar and Gravel
2 Parking Lots 2,800 Asphalt
3 Streets 90, 000 Asphsa't
4 Plavground 63,000 Bare Earth ard
Crushed Stome
5 Lawns, Bare Earth,
etc. 1,000 Grass and Ground
17
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E. Centribution tc Intensity Factors (Ciy Values)

The following gives the structural characteristics of the building which were
required to calrulate the contribution to intensity values:

a. Exterior walls - 12" lightweight cinder block (61 1b/£e2).

b. Interior walls - 12" lightweight cinder block (61 1b/ft?),

c. TFloors - 3" reinforced concrete (37 lb/ftz).

d. Roof - 3" reinforced concrete with tar and gravel (39 1b/£t2).

Table II lists the contribution to intensity factors of the variocus planes to

the selected detectcr locations.
Table 11

CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES)
FOR MERCY HOSPITAL

r__ Detector Location j
: 1 2 E 4 5 6 7 g8 . 9 I" 10
Contami- Center Patient's - Patient'
nated - Corridor ‘ é
Corridor Opera-| Emer-| Reom on Room on Basemen
Plane Surgical - .
(1st win ting |gency X-ray Main Side Shelter
Floor g Room |Room | Lobby [Room [Office | Corridor | Corridor | Area
1 Hospital
Roof . 0848 .1880 .08121.0814| .0837| .0837 .082H L1170 .1168 . 0064
2 Parking
Lots . 0069 . 0043 .0481].0488] .0024( .0395 .C026[ .0669 .0730 . 0088
3 Streets . 0027 . 0021 .02211.0235] .1128| .0025 .1100 .0034 .0123 .0239
4 Playgrounds| .0018 . 0008 .00841.0081}| .0006| .0290 .0006; .0016 . 0016 .0013
5 Lawns, Bare
Earth, etc.| .0062 . 0012 .0101|.0C90] .0309| .0054| .0216) .0079 . 0063 .0023
I\
18




F. Reiative Incensity Contributions ‘CFjj Values)

The relative intensity contributions (fraction of total intensity) are given

i1 Table ITI below.

Table III

PELATIVE INTENSITY CONTRIBUTION (CFij VALUES)
FOR MERCY HOSPITAL

! Detector Location j
!C;“Ea‘(‘i’l“ T 2 31 4 5 6 7 8 9 10
§P1:nz Center . | Patient's Patient's|Base-
i borridor Corridor ' Opera- Emer-} ] Room on ' Room on |ment
1 (1st Surgical ting |gency X-ray Main Side Shelten
L Floor Wing . Room | Room | Lobby | Room {Office| Corridor | Corridor |Area
i i [ {
. ! | '
1 Hospital : | | ?
' Roof .83 .96 ! .48 .48 .36 | .52 .38 .60 ‘ .56 .28
12 Parking |
g Lots .07 .02 .28 .29 .01 | .25 .01 .36 1 .35 .39 |
1 |
; ! r ;
3 Streets | .03 .01 13 | .14 | .49 .02 | .51 02 | .06 i 17
4 Play- 02 L .00 .05 | .05 | .00 |.18 | .00 o .o | .o |

grounds i ‘ i
ﬁ Lawns, ‘ f ;

Bare
' Eg{&h, . 06 .01 .06 .05 .13 .03 .10 .04 03 .10

19
———e— AT R T 3 I o~ ———— W et NGy A o ——. -




G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in the following table.

Table 1V

COST AND EFFECTIVENESS DATA FCR SELECTED METHODS OF DECONTAMINATING

SURFACES FOR MERCY HOS

PITAL

Eass Reduction

actor (Fraction| Team No.
Identi- Surface fallout material| Hours in

fication (Surface remaining after of Team

Method Symbol Number) decontamination)| Effort
Firehose A Hospital Roof (1) .07 0.5 7
Firehose B Hospital Roof (1) .01 1.0 7
Firehcose C Parking Lots (2) .02 0.1 5
IFirehose D Streets (3) .02 1.8 5
Grader E Playground (4) .10 15.1 1
Bulldozer F Lawns, Bare Farth, etc(5) .10 2 1
Flusher G Streets (3) .02 .9 1
!

Street Sweeper H Streets (3) J15 .9 1
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H. Bﬁj Values

The fractions of intensity remaining (RNj Values) for selected strategies of

decontamination zre given in Table V below.

FRACTION OF INTENSIT? REMAINING (RN

Table

v

VALUES) FOR SELECTED
STRATEGIES FOR DECONTAMINATING AROUND MERCY HOSPITAL

”

Combined Dete~tor Location j
Strategy L 2z 3 ) 4 5 6 7 8 9 10
of Center ! Patient's Patient's| Base-
Decontami- [Corridor |Corvidor | Opera- | Emer- Room on | Room on ment
nation (1st Surgical | ting gency X-ray Main Side Shelter
Floor |Wing Room |Room |Lobby| Room |Office|Corridor | Corridor Area
A .23 11 .56 .56 .66 51 .65 A .48 .74
iB .18 .05 .53 .53 .04 .48 .63 41 .45 .72
Ic .93 .98 72 1,72 .99 | .76 .99 .67 . 06 .62
D .97 .99 .87 |.87 .52 | .98 .50 .68 A .83
.98 1.00 .96 .96 1.00 .84 1.090 .99 .99 .95
F .95 .99 .95 .95 .88 .97 .91 .96 .97 .91
A+C .16 .09 .28 .28 .65 .27 .64 .11 .14 .36
A+G .20 i .10 .43 42 .18 .50 .15 43 .43 .57
A+CHG 14 .08 45 |16 Lo | 2e | l1s .10 .08 .19
A+F+H .15 .10 .39 .39 .13 A7 .13 .39 4 .50
A+C+DHE+F .G7 .07 .05 .05 .05 .06 .05 .05 .05 .05 ‘
BHCHDHERF | .02 .01 .02 toz .03 .03 |.02 | .02 .02 03|
| |
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1. RN, Values
The activity reduction factors for related strategies and all activity patterns

are given in Table VI below,

Table VI

ACTIVITY REDUCTION FACTORS (RNpA VALUES) FOR SELECTED STRATEGIES
OF DECONTAMINATION AND ALL ACTIVITY PATTERNS FOR MERCY HOSPITAL

{Selected Activity Pattern i
Strategies
of

Pecontami- A Ay Aq A4 Ag Ag

ation

A .50 .53 .54 .66 .68 .48
B .46 .50 .51 .63 .€6 .45
C .69 .81 .76 .96 .89 .75
D .93 .83 .85 .53 .61 .91
E .98 .93 .95 .99 .98 .96
F .96 .94 .95 .91 .89 .96
1 +C .19 .35 .30 .62 .57 .23
A+G .43 .36 .39 .19 .29 .39
A+CHG .12 .18 .15 .15 .18 14
A+F+H .39 .33 .36 .16 .23 .36
A+C+D+E+F .05 .06 .05 .05 .05 .05
B+C+DHE+F .02 .03 .02 .03 .03 .02
J. Conclusions

Effective roof decontamination appears to be the best 'single-plane" strategy
o
 of decontamination. Its cosi efiectiveness is most e2sily seen by aoting that

approximately & one hour effort by a seven-man firehosirg crew could reduce the
mass loading to one percent of its original level, Such an effort would reduce the
intensity by as much as 95% at one of the detector locations considered in this
analysis (corridor-surgical wing) and by at least about 50% almost everywhere else
in the hospital outside of the front lobby ani office section, Combinued with a few

minutes effort firehosing the parking lots and pavéd aress close to the building,

the roof decontamination strategy (Strategy B) wculd reduce the intensity at most
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Froses

detector locations to about one third of the pre-decontamination intensity,

° If all of the potentially contributing planes of contamination were effectively

decontaminated, the intensity would be reduced by about 97%. Such a combined

strategy (Strategy B+C+DHE+F), hovever, would cost over thirty man-hours of effort.
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ITI. DECONTAMINATION ANALYSIS OF E. J, KORVEITE DEPARTMENT STORE

A. Discussion
The E. J. Korvette store on Telegraph Road 1s a very large two story building

surrounded by large paved surfaces (parking lots and streets). Figure 16 is a

map of the area showing the locations of the detectors and indicating the sizes

and surface materials of the contributing planes of contamination, Figures 17

through 24 are photographs taken around the area, showing some of the contaminated

planes and oth»r features of the area that would influence decontanination.

Figure 25 is a map showing the locations and directions of the photographs,
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SCALE (:) - Detector Location 1
100 200 FEET

Earth and Fields -
100,000 Square Feet

Tar and Gravel Stc:e

Roof - 70,000 Square
Feet

© 00 0
i QO

Asphalt Parking Lot -
270,000 Square Feet

G

. v - — ——— s

Concrete Streets - 110,000 Squave Feet

. e | —

Figure 16

A Map of the Area Around rhe E, J, Korvette Department Store
Showing the Locations of Detactors and Indicating the Sixes,
and Surface Materisls of tho Potentially Contributing Contaminated 2lanes
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Figure 17

View 1 - E. J. Korvette Department Store -
A View of the Parking Lot on the
Left Side of the Building

Figure 18

View 2 ~ E. J, Korvette D partment Store -
A View of the Froat Farking Lot

$ob
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Figure 19

View 3 - E. J. Korvette Department Store =
A View of the Large Tar und
Gravel Roof Surface

Figure 20

View & - E. J. Korvette Departiment Stocre -
A View of the Southcast Corner of
the Roof Showing the Relative Size
of one of the Drains




yiew 3

Korvette
of the *®

part of the Main Bu

-E. 3.
A View
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Figure 23

iew 7 - E. J, Korvette Department Store -
A View uf the Alley and Parking
Area Sounth of the Building

Figure 24
View 8 - E. J. Korvette Department Store -

A View of the Patio Store on the
North Side of the Building
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(Numbers in the Small Circles Correspond to the View Numbers
as Indicated in the Titles Beneath the Individual Photographs)

e

Figure 25
A Map of the Area Around the E. J. Korvette Store Showing the

Locations and Directions of the Photographs Shown in Figures
17 through 24
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B, Definition of Activities

Three activity patterns are consid.red in this analysis,

locations are used to characterize these activities.,

are:

1

2

6

7

Detector lLocation

Seven detzctor

These detector locations

Description
Center of First Floor

Center of Second Floor

Off-center Location on First Floor

Off-centér Location on Second Floor

Office on Second Floor

Center of Parking Lot

Shelter Area in Partial Basement

The activicies are described entirely according to the amount of time that

the activity pattern r>quires a perscn to spend at each detector location. Thus,

Table VII defines the activity.

Table VII

FRACTION OF TIME AS REQUIRED BY ACTIVITY A; TO BE SPENT AT
DETECTOR LOCATION j AT THE E, J, KORVETTE DEPARTMENT STORE

Detector Location j
Activity 1 2 3 4 S 6 7
Pattern |[Center | Center | Off Center | Off Center | Office | Center Shelter Area
A of lst |of 2nd | Location on| Location on}) on 2nd | of Park- | in Partial
Floor |Floor |1lst Floor 25? Floor Floor | ing Lot | Bisement
A1 .30 .00 .30 .00 .00 .00 .40
A2 .00 .05 .05 .00 . 50 © .00 .40
A .00 .00 .00 .20 .00 A0 .40
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D.

Protection Factors

1, Original PF's at Detector locations (See Figure 16)

Detector Location Original PF
1 Center of First Floor 52
2. Center of Second Floor 13
3 Off Center Location on lst Floor 14
4 Off Center Location on 2nd Floor 13
5 Office on 2nd Floor 13
6 Center of Parking Lot 1.4
7 3helter Area in Partial Basement 28

N

Eqpivalent Protection Factors for Activity Patterns

Activity Pattein {See Table VII) Equivalent PF

Al 25
A 17

A3 3.1

Contaminated Planes

Identification Area Size Surface
Number Description {in ft2) Material
1 Store Roof 70,000 Tar and Gravel
2 Parking Lot 370,000 Asphalt
3 Streets 110,000 Concrete
4 Earth and Fieids 100,000 dare Earth Crass, ete,
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E.  Contribution to Intensity Factors (Cyj Values)

The following gives the structural characteristics of the building which were

required to calculate the contribution to intensity values,

1, Exterior Walls - 12" cinder block with brick facing except on store
front which was 807% glass with asbestos backdrops on lst floor; 10%
apertures on 2ad floor, (108 1b/ft2),

2, large 2 feet by 2 feet posts throughout store; no interior partitions
excepﬁ in 2nd floor office area.

3.  Roof - 4" reinforced concrete with tar and gravel cover (55 lb/ftz).

4., Floors - 6" reinforced concrete with X" vinyl tile (80 1b/ft2).

Table VI™” iists the contribution to intensity factors of the various planes to
the selected ' = -ctor locations,

Table VIII

- CONTRIBUTION TO INTENSITY FACTORS (Cq; VALUES)
FOR E, J. KORVETTE DEPARTMENT STO

Detector Location j

Ry ey W T TR . e Bt o b s 5 e sttt Al 4 Rk 208 - memRe

B |
l

Contaminated 1 2 3 4 5 6 7

Plane i Center |Center | Off Center | Off Center | Nffice |Center Shelter Areﬂ

of 1lst lof 2nd | Location on | Location on jon ind [of Park- [in Partial
Floor |Floor |1lst Floor 2nd Floor Floor |ing Lot |[Basement

1 Store Roof | .0084 | ,0702 . 0081 . 0692 . 0698 . 0001 .0311

2 Parking Lot/ .0100 .0034 . 0604 .0073 0057 .6918 .0021
3 Streets , 0000 . 0000 . 0001 . 0000 . 0000 0304 . 0000
& Earth and

Field .0010 . 0008 . 0009 . 0005 .001] .0112 L0019
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F. Relative Intensity Contributions (7F;s Values)

The relative intensity contributions are given in Table 7X below,

Table IX

RELATIVE INTENSITY CONTRIBUTIONS (CFjj VALUZS)
FOR E, J, KORVETTE DEPARTMENT STORE

Detector Location § ‘]
Contaminated 1 2 3 4 5 6 7
Plane i Center| Center | Off Center 0ff Center Office | Center Shelter Are

bf lst{of 2nd | Location on | Location on {on 2nd ! of Park-]in Partial
#loor Floor | 1st Floor 2nd Floor Floor | Lot Basement

1 Store Roof .43 .94 .12 .90 .91 .00 .89

2 Parking Lot | .52 .05 .87 .09 .07 .94 .06

3 Streets .00 .00 .00 .00 .00 04 .00

4 Earth and

Field .Q5 01 .01 .01 .02 .02 .05

G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating

surfaces are given

COST AXD

in the foliowing table,

Table X
EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING

SURFACES FOR E,

J, KORVYETTE DEP~RIMENT STORE

Mass Reductinn 4 1
Factor (Fraction Team )
Identi- Surface fallout material Hours No.
fication (Surface remainicg af.er of in
Method Symbol Number) pecontaninition) Eftort Team
irchose A Store Roof (J) 01 9.8 7
i
irchose L} Store Roof (1) N i.n 7
frchose C Parking Lot (2) .Q2 1.4 3
Ktreet Sweeper D Farking Lot (2) N 14,8 1
7?1ushcr E Pasking Lot (2) .02 3.7 1
| i, .
Firchosc ¥ Streets (1) ¥ 2.3 5
Flusher G Streetz (3} M2 1 A | ; 1
Crader 4 Earth ind Flelds (4] 10 24,0 Lo
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H. Bﬁj Values

The fraction of intensity remaining for selected strategies is given in Tabhle

XI,
Table XI
FRACTION OF INTENSITY REMAINING (RN; VALUES) FOR SELECTEL
STRATEGIES FOR E, J., KORVETTE DEPARTMENT STORE
Detector Location j

1 2 32 4 5 6 7
Combined Center | Center | Off Center | Off Center | Office | Center Shelter Areal
Strategy of 1st| of 2nd | Location on | Location on| on 2nd | of Park- |[in Partial

Floor | Floor |1st Floor 2nd Floor Floor | ing Lot |Basement
A .57 .07 .88 .11 .10 1.00 .12
B .62 .17 .90 .21 .20 1,00 .22
C .49 .96 .15 .91 .93 .08 .94
D .51 .96 .17 .91 .93 .09 .94
F 1.00 1.G0 1,060 1.00 1.00 .96 1.00
H .95 .99 .99 .99 .98 .99 .95
A+C or A+E | .07 .02 .03 .02 .03 .08 .06
B+C or B+E | .11 .12 .05 .12 .13 .08 .16
A+C+F .07 .02 .03 .02 .03 .03 .06
A+E+G+HH .02 .01 .02 .01 .01 .02 .02
4
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I. RNy Values 1
The activity reduction factors for selected strategies and the activity
patternsare given in Table XII,
Table XII

ACTIVITY REDUCTION TACTCRS (RN, VALUES) FOR SELECTED STRATEGIES AND
THE ACTIVITY PATTERNS FOR THE E,J. KORVETTE DEPARTMENT STORC

Activity Pattern ]
Serategy A n Ay *
A .58 .15 .92
B .62 .24 .93
c .47 .89 .15
D : .48 .89 17
F | 1.00 1.00 .96
H .57 .98 .99
AHC or A+E .05 .04 .07
B4C or B+E .10 .13 .08
A+OAF .05 .04 .04
AT EAGH .02 .01 .0z |
L

J. Conclusions

Almost all of the intensity at all of the detector locations considered would
come from either the roof ¢r a paved surface. Thereforz2, the protection could be
increased by a factor of from ten to twenty at most places inside the store (or
outsifc on the parking lot) with only a modect decontamination effort, For
axample, conbined strategy B+E (firehogzing the roof and flushing the parking iot)
would cost approximately 25 man-hours of ~ffort and reduce the intensity at most

detector locations by faczors ranging from scven to fifteen,
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IV, DECONTAMINATION ANALYSIS Or SPRINGWELLS WATER PUMPING STATION

A, Discussion

The Springwells Station is a water pumping piant located in about the center
of a 53 acre tract of land, The plant is capable of pumping 540 million
gallons per day, Several buildings comprise the plant., GSome of these are a
pumping plant building, a turbine building, an office building (with chemistry
labora*oriet), 2 filtration buildings, and a control house, Most of the land
around the buildings is covered with grass or brick tile,

figure 26 is a map of the area around the plant, showing the sizes and sur-
face materials of the contributing planes of contamination as well as the loca-
tions of the detector positions selected for this analysis, Figures 27 through
52 are photographs taken around the avea showing some of the contaminated planes
and cther features of the area that would influence decontamination, Figure 53

is a map showing the locations and directions of the photographs,
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SCALE
o] 100

Roofs of Buildings
Housing the Beiler
House, Turbine House,
and Switch House -
78,000 Square Feet

(:) = Detector Location 1
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,Composition Shingle Roof
of High Life and Low
Life Plant -
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©
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[ Chemical Building

L pd

Tar and Gravel

Poofs of 0ld
Filter Building
Chemical
Building Annex
and Office
Building -
140,000 Square
Feet

O

0ld Filter
Building

New Filter Building

‘TPaved Parking Lots, Side-

walks, and Driveways -
30,000 Square Feet

Office Building

Grass Lawns -
800,000 Square Feet

Figure 26

A Map of the Area Around Springwells Station Showing the Locations
of Detectors and Indicating the Sizes, and Surface Materials
of the Potentially Contributing Contaminated Planes




View 1 - Springwells Station -
A View of the Interior of the Pumping
Plant Shcwing the Heavy Wall Construction
and Large Windows

Tigure 28

View 2 - Springwells Station -
A View ¢f the Interior of the Pumping Plant
Showins, the Door and Windows to the Controel
House




View 3 - Springwells Station -
A View of One of the High Lift Pumps
and Well Areas in the Pumping Plant

B

¥ pmoacan
A m B

Figure 30

View 4 - Springwells Station -
A View of the Interier of the High Lifte
Pump Scection of the Pumping Plant
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Figure 31

View 5 - Springwells Station -
A View of the Low Lift Pump Section
in the Pumping Plant

Figure 32

Virw o - Snringwells Station -
A View of the Well Area of the Low Lift
Pump in the Pumping Plant
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Figure 33

View 7 - Springwells Station -
A View of the Pumping Plant Showing the
25 Fect Wide Trick Walk Around the
Buildiny

Figure &

View 8 - Springwells Station -
A View of the Parking Arca and Driveway
Retween the Tumping Plant and the Old
Filter Builiding




Figure 35

View 9 - Springwells Station -
A View of the Large Grass Lawn Over the
Filtration Reservoirs in Froat of the
01d Filter Building

Figure 36

View 10 - Snaringwells Station -
4 View of the Crass lavn Behind the
Turbine Butlding




View 11 -

Figure 27

Springwells Station -

A View of the Interior of the Chemistry
Laboratory on the Second Floor of the
Office Building

Fisure 18

Sprioguaclls Station -

Another View of the Trterior of the
Chexlis?ry paboraiory in the Sceond Fleor
of the 0ffice Building
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Figure 39

View 13 - Springwells Station
A View of the Lower Roof of thr:
0ld Filter Building

}igura 4n

View i4 - Springwells Station -
A View of th~ Tar and Cravel Peol of the
Het Fllter Buslding




Figure 41

View 15 - Springwells Station -
An Interior View cf the Old Filter
Building Showing the Aisles, Filter
Beds, and Skylights

Figure 42

View 16 - Springwells Siation -
An Iuterior View of the New Filter
Bullding Showing the Aisles, Windows
te the Filter Beds, and Skviighes




Figure 43

View 17 - Springwells Station -
An Exterior View of Ore of the Driveways
Between the Buildings Showing a Typical Drain

Fibure 44

View 18 - Springwells Station -
A View of the Parking Area Showing the
Sidewalk on the Ledge Attached pe the
Turbine Housc

oy
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Figure 45
View 19 - Springwells Station -
A View of the Road Which Runs in
¥ront of the 0ld and New Filter

Buildings

Fipure 46

View 20 - Springwells Station -
An Interior View of che Mixing
Chamber Attached to the Old
Filter Building




Tigure 47

View 21 - Springwells Station -

View

A View of the Roof of the Office
Building

Figure 48

22 - Springwells Station -
A Close-up View of the Drain
we the Poof of the Office Building
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Figure 49

View 23 - Springwells Station -
A View of the Interior of the
Chemical Mixing Room

Figure 50

View 24 - Springwells Station -
A View of the Paved Area Behind the
Mixing Chamber Building




Figure 51

View 25 - Springwells Station -
A View of the Paved Area in Front
of the Garage and Service Area

Figuze 52

View 26 - Springwells Station -
A View of the Interior of the Control
House Showing the Protective Shiclding
Near the Work Desk
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(Numbers in the Small Circles
Correspond to the View Numbers
as Indicated in the Titles
Beneath the Individual Photo-
graphs)

-®

Pigure 53

A Mop of the Area Around Springwells Station Showing the
Locstions and Directions of the Photograpis Shown in Figutes

27 through 52
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B, Definition of Activities

Seven activity patterns are considered in this analysis, Nine detector loca-

tions are used to characterize these activities, These detector locations are:

Detector Location

1

Description
Center of First Floor in High Lift Plant

Control House

Center Location in Turbine House
Off-center Location in Turbine House
Chemistry Laboratory in Office Building
Office in Office Building

Aisle in 0ld Filter Building

At Meter Control in Center of Grass Lawm
over Filtered Water Reservoir

Shelter Area in Basement Area near

Low Lift Plant

The activity patterns are described entirely according to the amount of time

that an activity pattern requires a person to spend at each of the detector loca-

tions, Thus, Table XIII defines the seven activity patternms,
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C. Protection Factors
1, Original PF's at Detector Locations (See Figure 26)

Detector Location Original PF

1 Center of First Floor in High Life Plant 14
2 Control House 58
3 Center Location in Turbine House 15
4 Off.--center Location in Turbine House 18
5 Chemiscry Laboratory in Office Building 12
6 Office in Office Building 14
7 Aisle in 01d Filter Building 5.8
8 At Meter Control in Center of Grass Lawn

over Filt:red Water Reservoir 1.8
9 Shelter Area in Basement Area near Low

Lift Plant 68

2, Equivalent Protection Factors for the Activity Patterns

Activit ttern (See Table XIII Equivalent PF
A 20
A 81
Aj 8.8
A, 26
Ag 20
A6 38
Ay 26
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D, Contaminated Planes

Jdentification Area Size Surface
Number Description {n ft')  Material
1 Roofs of Old Filter Building, 140,000 Tar and Gravel

Chemical Building Annex, and
Office Building

2 Roof of High Lift and Low Lift 43,000 Composition
Plant Shingle
3 Roofs of Buildings bousing the 78,000 Tar and Gravel

Boiler House, Turbine House,
and Switch House

4 Paved Parking Lots, 30,000 Asphzlt and
Side Walks, and Driveways Brick Tile
5 Lavms 800,000 Grass

E. Contributions to Intensity Factors (C j Values)

The fecllowing gives the structural characteristics of the building which were

required to calculate the contribution to intensity values:

a,

Exterior wall of high and low 1lift pumping plant - 12" concrete, 1"
terra=-cotta, 4" common brick, 1" baked tile, 6" air space, 50%

apertuves with sill heights at 2 feet, (wall weight 150 lbs/ftz).

Roof of Pumping Plant = 4" concreta, 16 oz, copper, 1¥'" cork (51 lbs/ftz).
First floor of Pumping Flant - 18" concrete with asphalt tile {200 1bs/£t2),
F- terior Walls of Office Buildipng - 4" brick veneer, 1" plaster, 20%
apertures (40 1bs/£82),

Floors of Office Bujilding - 6" reinforced concrete with 3/4" wood

flooring (77 1bs/te?),

Roof of Uffice Building - 6" reinforced concrete covered with tar and
gravel (77 1bs/fe?),

Interior Partitions of Office Building - dry wall plaster (S lbulftz).
Exterior Walls of Turbdine House - 12" cbncfncc, 1" terra-cotta, 4"

common brick, 1" baked tile, 8" air space, 407 apertures vith 2 feet
still height (150 lbs/ft?), |




1. Roof of Turbine louse = 4" concrete, 16 oz copper, 1%" cork (51 lbs/ftz).
jo  Exterior Wall of Old Filter Building - 4'" brick veneer, 1" asbestos,
1" tile (44 1bs/ft?),
k. Roof of 0ld Filter Building - 3" concrete over aisles, 3" concrete with
1" tar and gravel over filter beds, skylights over each aisle (43 lbs/ftz).
1, The walls an¢ roof of the Control House are the same as those for the
Pumping Plant except the apertures constituted only 15% of the Exterior

Valls,

Table XIV 1ists the contribution to intensity factors of the various planes

to the selected detector locations,

F,  Relative Intensity Coutributions CFij_Values)

The relative intensity contributiors are given in Table XV,
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G.

Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sure

faces are given in the following table,

Table XVI

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR SPRINGWELLS WATER PUMPING STATION

| !Mass Reduction
Factor (Fraction | Tcam
Identi~ Surface fallout material | Hours No,
fication (Surface remaining after of in
Method Symbol Number) decoptamination) | Effort! Team
Firehose A Roof of 0ld Filter .01 19,6 7
Building, Chemical
Building Annex, and
Office Building (1)
Firehose B Roof of 0ld Filter .07 9.0 7
Building (1)
Firehose C Roof of 01d Filter .12 6.0 7
Building (1)
Firehose D Roof of Lift Plant (2) .03 3.4 6
Firehose E Roof of Lift Plant (2. .08 1.1 6
{Firehose F Other Roofs (3} .01 10,9 | 7
Firehose G Other Roofs (3) .12 3.4 7
Tirehose H Paved Parking Lots anﬁ
Side Walks (4) 02 0.6 5
Vacuumized Sweerer I Paved Parking Lots and
Side Walks (4) .02 1.2 1
Flusher J Paved Parking Lots and .02 0.3 1
Side Walks (4)
Crader X Jawns (5) 210 192,90 1 ‘
Ho BNy Values

The fraction of intensity remaining for selected strategies is given ir Table

XVII,
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I. RNp Values
The activity reduction factors for selected strategies and the activity

patterrs are given in Table XVIII,
Table XVIII

ACTIVITY REDUCTION FACTORS (RN, VALUES) FOR SELECTED STRATEGIES AND
THE ACTIVITY PATTERNS FORTHE SPRINGWELLS WATER PUMPING STATION

Combined Activity Patterns
Strategy
A A2 A3 Ay As Ag Ay

A .97 1,00 W4l 1,00 .59 .97 1,00
B .98 1.00 W45 1,00 .61 .97 1.00
D .51 .05 .94 .81 .85 .73 .13
F .98 .44 1,00 .22 1,00 .83 .91
I .80 .93 .98 .99 .83 .54 .99
J .60 .93 .98 .99 .83 .54 .99
K .96 1,00 .71 1,00 77 .96 1.00
A+G .96 .50 .41 .30 .39 .82 .92
C+F .96 Jab .48 022 .63 .80 .91
A+D--F 46 .09 .35 .03 b .53 .04
CHEHG+JHK .06 .10 .11 W11 .09 .06 .08
A+DHF+HHHK .03 .02 .04 .01 .04 .02 .03

J. Conclusions

Since the detector locatious are spread over a large area and the contribu-
tions te intensity are from several diffeorent planes of contamination, substential
veductione in incensity at several different detectors would incur high costs in
terms of man~hours of dacontamination effort, Except for the detectors in the
office building aud the detector at the outdoor meter, the lawn contribution is
not high, A substantial effort, however, would be rcjuired to deccentaminate the

lawns and carth surfaces (approximately 200 man<hours), Thus, decontaminating
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the unpaved ground surfaces does not seem to be 2 good strategy, Most of the
buildings are surrounded by paved areas from ten to twenty feet wide so that
firehosing the roofs and paved areas would substan:iially reduce the intensity
at most detectors,

Just decontaminating all of the roofs, say strategy A+D+F would reduce the
intensity at most indoor detector locations, except for those in the office
building, by at least a factor of ten, Such a. effort would cost about 300 man-
hours, or about 35 team=hours, of effort, Four or five firehose crews could
do the job in about 7 or 8 hours,

I1f a high reference intensity occurs, such decontamination could not begin
before two or three weeks without exposing the decontamination teams to high

doses of gamma radiation,
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V., DECONTAMINATION ANALYSIS OF MISTERSKY POWER PLANT

A, Discussion

Mistersky Power Plant at 5425 West Jefferson Avenue is an electric steam
generating plant located on the Detroit River, It is in a heavily developed
industrial area and is surrounded by small factories and warehouses,

Figure 54 is an aerial photograph of the plant showing all of the buildings
in the complex as well as the large coal yard between the buildings and the
Detroit River, Figure 55 is a map of the plant area showing the locations of
the detectors and indicating the sizes and surface materials of some of the contri-
buting planes of contamination tc the activity area, Figures 56 through 89 are a
number of photographs taken around the plant, showing some of the contaminated
planes and other features of the buildings and the area that would influence de-

contaminatior, Figure 90 is a map showing the locations and directisns of the

photographs,
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Figure 55

A Map of the Arca Around Mistersky Power Plant Showing the Locations
of Detectors and Indicating the Sizes, and 3urface Material:
of the Potentially Contributing Contaminated Planes




Figure 56

View 1 - Mistersky Power Plant -
A View of the Interior of the Turbiue
Room

Figure 57

View 2 - Misterskv Pcwer Plant -
A View of (he Inzterior of the Turbine
Room Showing the Control Room Where Per-
sons Must Be Stationed to Operate the
Plant




Figure 58

View 3 - Mistersky Power Plant -
A View of the Interior of the Turbine
Room She.'ing the Relative Size of the
Large Windows

Figure 59

Z

View & - Mistersky Power Plant -
A close-up View of the Stecl Trusses and
Corrugated Iaterior of the Roof of the
Turbine Room
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Figure 60

View 5 - Mistersky Power Plant -
A View of the Service and Storage
Yard Next to the Power Plant

Figure 51

View & - Mistersky Power Plant -
A View the Rear of the Service
Yard Showing the Ash Sile




Figure 62

View 7 - Mistersky Power Plant -
A View of the Driveway and Parkiag Lot

Between the Plant Buildinyg and the Office
Builaing

Figure 93

Vi-w 8 - Mistersky PFower Plant -
A View of the Rool of the Office Building
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Figure 64

View 9 - Mistersky Power P.ant -
A View of the Large Bare Earth Yard
and Parking Lot Southwest of the Power
Plant

View 10 - Mistersky Fower Plaanc -
A View of the Northeast Wall of the
Plant Building

ia




Figure 66
View 11 - Miscersky Power Plant -

A View of Some of the Semi-Residential
nd Commercial Area Around the Plarc

-

g

Tigure 67
View 12 - Mistersky Power ®lant -

Another View of the Ar¢a in the
Vicinity oif the Plant
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Figure 68
View 13 - Mistersky Powar Plant -

A View of the Screen House (Operated by
Remote TV Control) and the Ccal Yard

Figure 69

View 14 - Mistersky Power Plant -
A View of the Breaker Housg and
Comreyoxr Belt Adjacent (o the Coal
Yard
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Figure 70

View 15 - Mistersky Power Plant
A View of the Several Levels of Roofs
on the Plant Building

Figure 71
View 16 - Mistersky Power Plant -

A View of the Southwest Wall of the
Power Plant
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Figure 72

View 17 - Mistersky Power Plant -
A View of the Tar and Gravel Roof
of the Turbine Room

Figure 73

View 18 - Mistersky Power Plant -
A View of one of tie Lower Rocofs Betwecn
Sections of the Plant Ruilding
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Figure 4

View 19 - Mistersky Power Plant -
A View of Another Lower Section of Roof
Between Sections of the Plant Building

Figure 75

View 20 - Mistorsky Power Plant -
A V.>w of Another Lower Scction of Roof With Many
Obstructions Which Would [nfluence Deceontamination
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Figure 76

View 21 - Mistersky Power Plant -
A View of the Roof of the Switch
Room Showing a Large Drain

Figure 77

View 22 - Mistersky Power Plant -
A View of the Roof of the Turbine Room

Showing the Large Wall Along the Edge
of the Roof
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Figure 78

Yisw 23 - Mistersky Power Plant -
A View of the !'mper Roofs Cver the
Boiler Rooms Showing the Large
Ubstructions to Decontamination

Figuré 79

View 74 - Misteesky Power Plant -
A View of the Upper Roo! of the Boiler
Room Shovieg Water Dutlets Whidh Couls
Be Used for Decontamination
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Figure 80

View 25 - Mistersky Power Tlant -
A View of the Control Switch Panel or
Fourth Floor of the Boiler Buildirg

Figure 81

View 26 - Mistersky Power Flang -
A View of the Remcte TV Control
te the Screen Housoe




Figure 82

View 27 - Mistersky Power Plant -
A View of the Chemical Control Panel on
the Fourth Floor in the Boiler Building
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View 28 - Mixtersky Pover P

A View Take. From an Onerator’s Stat.oen T
the Nearest Exterior Wall Showin: hor v
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Figure 84

View 29 - Misters’'y Power Plant -
A View of tie Circuit Pancl on the
Second Floor of the 3witch House

Figure %5
View 30 - Mistersky Power Plart -

A View of Some of the Machinecy on the
Second Flcor in the Boller 3uilding
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Figurz 86

View 31 - Misterskv Power Plant -
A View of the Fire Hese at the Exit
to the Roof of the Turbine building

Figure 87

View }2 - Mistersky Power Pluant -
A View of "o Grating on the Thirvd
Floor of thie Boiter Build ng
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Figure 88

View 33 - Mistersky Power Plant -
A Close-up View of One of the Pipcs Which
Shows that Much of the Ixterior Diameter

of the Pipes Is a Low Density Asbestos
Insulation

Figure b9

View 34 - Mistersky Power Plant -
An Intelior View ¢f the Convevor

Room Which Feeds Crushed Coal to the
Boilers

56




ENLARCEMENT OF POWER PLANT

Il,'

’
£

; /8
Yo,
w@%

|'g é

[] L
JD S
— i o
: c
L. ' (Numbers in the Small Circles
~— Tl X | Correspond to the View Numbers
as Indicated in the Titles
;F§§¥:::i:::{§{\\\ Ben.ath the Individual Photo-
/ ST graphs)
/ ™~ ~ - :\/
/ T~ ~e
\\\\ N »\\
~ .
LARGE AERIAL
PH( TOGRAPH
Figure 90

A Map o the Arca Arcund the Mistersky Power Plant Showing the

Locations and Directions of the Photographs Shown in Figure 54
and Figures 56 through 89
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B. Definition of Activities

Fifteen different activity patterns are considered in this analysis, Eleven

detector lncations are used to characterize these activity patterns, These de-

tector locations are as follows:

Detector Location
1

2

3

10

11

Description
Center Location in Plant Office

Center Location in Old Boiler Room
Center Location in New Boiler Room
Off-center Location in Old Boiler Room
Control House

Center Location in Turbine Room
Off-center Location in Turbine Room

Center Location on Third Floor of Switch
House

Center Location on First Floor of Switch
Houge

In Coal Yard on Bulldozer

Shelter Area below New Boiler Room

The activities are described entirely according to the amount of time that

an activity pattern requires a person to spend at each of the detector locations,

Thus, Table XIX defines the fifteen activity patterns,
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Protection Factors

1.

10

11

Original PF's at Detector Locations (See Figure 55

Detector Location
Center Lecation fa Plant Office
Center Location in Old Boiler Room
Center Location in New Boiler Room
Off-center Location in Old Boiler Room
Control House
Center Location in Turbine Room
Off-center Location in Turbine Room
Center Location on Third Floor of Switch House
Center Location on First Floor of Switch House
In Coal Yard on Buildozer

Shelter Area below New Boiler Room

Original PF
14

30
28
52
69

625

769

130
45

1,4

385

2, Equivalent Prctection Factors for the Activity Patterns

Activity Pattern (See Table XIX
a1
A2
A3
A4
As

Ag
Ag

Al0

A]12
A13
Al4
Als

Equivalent PF
40

57
65
91
27

89
70

23
476
571
194
117

70

91
12




D, Contaminated Planes

Identification Area Size Surface
Number Description (in ftzl Material
1 Roof of Building which contains 92,000 Tar and Gravel

the Switch House, Boiler Rooms,
and Turbine Rcom

2 Roof of Office and Shop 5,500 Tar and Gravel

3 Parking Lots and Driveway 35,000 Asphalt and
Concrete

4 Coal Yard 300,000 Coal Piles

5 Service Yard 200,000 Bare Earth (oil

drums and other
materials stacked
throughout area)
6 Streets 100,000 Asphalt
E. Contributions to Intensity Factors gcij Valuzs)
The following gives the structural characteristics of the building which were
required to calculate the contribution to intensity values:
a, Floors in O0ld Bciler House = 6" to 12" reinforced concrete, (Their
tlh.ickness varied considerably) (100 lbs/ft2),
b, Floors in New Boiler House - metal floor grating (40 lbs/ftz).
c. Floors in Switch House = 12" reinforced concrete except fourth floor
which is 36" reinforced concrete (150 lbs/ft2 except fourth floor
which is 400 1bs/€t2),
d, Exterior Walls of Plant Building - 13" reinforced concrete, 12 3/4"
brick, 30% apertures (300 lbs/ft2),
e. Exterior Wall of Office Building - 6" concrete, 8" brick, 20/
apertures (135 lbelftz).
£. Floors of Office Building - i wood with concrete and steel support
beams (30 1bs/ft?),
Table XX lists the contribution to intensity factors of the various planes to

the sclected detector locations,
F.  Regjative Intensity Congributfons (CFij Valuee)
The relative intensity contributions are given in Table XXI,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methwds of decontaminating sur-

faces are given in Table XXII,

Table XXII

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR MISTERSKY POWER PLANT

Mass Reduction
Factor (Fraction |Team
Identi- Surface fallout material |Hours | No,
fication (Surface remaining after |of in
Method Symbol N m.er) decontgmination) |Effort; Team
Firehose A Roof of Main Plant (1) .01 12,9 7
Firehose B Roof of Main Plant (1) .07 5,9 7
Firehose c Roof of Main Plant (1) .12 4,0 7
Firehose D Roof of Office and Shop (2* .01 0.8 7
Firehose E Parking Lots and Drive- .02 0,7 5
way (3)
Vacuumized Sweeper| F Parking Lots and Drive-
way (3) .09 1,4 1
Flusher G Parking Lots and Drive- .02 0.4 1
vay (3)
Bulldozer H Coal Yard (&) .10 72,0 1
Bulldozer I Service Yard (5) .10 48,0 1
Flushex J _ IStreets (8) 02 LG 1
H, 2Ny Values

The fraction of intensity remain.ng for selectr’ strategies is given i(n Tatle

XXI11.

L. BNp Yalues

The activity reduction factors for selected strategies and the activity patterns

arc given in Tadble XX1V,




oo

80" or [ 80" 3C” rdo ) Y41 MR/ ¢ T 4 T0 LU 30 TYHRRaLv
]
18° 66" LL® 68° 60° Lo’ A ve '’ @’ AN 95 ° [+3404 V]
96° 00°1 00°1 00°1 61° L1’ 00°1 €9° 8y ° L’ VI 04D
96 ° 00°1 o0 1 00°1 60° LG° 00°1 c9° ey’ L SL° 34V
00°1 00°1 00°1 00°1 60° Lo° 00°1 86° 0s° 66° 86° a+¥
s8° 00°1 L’ 68° 00°1 00°t (45 L’ 6L 69° 1SN y
86 ° 86" 6t " 96 * 00°Y 00°1 se’ oL €8° L9° £9° 1
69° €1° Z6° 9° €6° 76° 00°1 96" 86° 96 ° B8G°’ K
96 ° 00°1 00°1 00°1 00°1 00°1 00°1 ©%9° 6° vl 7 |
0C°1 00°1 00°1 00°Y 001 00°1 00°1 o0°t €01 00’1 86 ° Qa
00°1 00°1 00°1 00°1 61’ L’ 00°1 66° 95 ° 66° (VRS | ]
00°1 00°1 00°1 00°1 71° €1° 00°1 66° £6° 66" 0" |
00°1 00°1 20°1 00°1 60"’ Lo’ 00°1 86 ° 0s” 66° 001 Y
wWooy i920p 98 NOY 96 GOH WOOy | wooy 2Urq I8N0 WOCH WOy T HOTR nwwduqd* ]
1a1tog =11ng YoIIIMg Uo31mMg urqany, -Ing ur | f(oajuo) Iat1yed 2ayyo04 131708 | U4 uy

#3N | uo paex| Jo 10014 | Jo ooyl ur uol3IEed0] PIOC Ut moN uy 210 ut GOmuQQQA Ada3wi13lg
Mmo13q | Teos url 3asxt3d uwo | paryl uc { uorzesoq] I33ua) uorjer0]] uorlesn| BOIIBIN] 323um) pou gwod
eaay UOTIEBD0T | UOTIEDO] J1a3uad a93u32 aazuan 133U

I23134s a3j3ua) I33u3) -330 -330
11 01 6 8 L 9 S pi £ 4 1
f uorzeoso] 3033033

INVId Y3MOd ANSYIALSIW ¥O0d SHAIOIILVEIS AALOITAS YOI (SIAMIVA ﬁsz ONINIVHIY ALISNAINI 40 NOILOVHd

ITIXX @14qel




SR

AIXX SIqEL

i o' | 90° | s0° 60" So" 90" 90° | 80" 80" 50" 80" GO | #0" 70" | THLHEFEHGY]
6° o | €s° | w¢* L8° 1  |es° | 9s” | L£° | o8° | i6° €L° ™| ez €€”° CHHGHY
L6’ £9° | €£° | 66" 66° gs* |oo* | wze | oo"1| oo°x| sz 00°1 69° T 19° ?oI
L6° 69° | zL° | 66" 66° gr* |29° | 9L° | 00°1]| o0O°1{ oL° 00°1 1L° | €s° 65" +V
00°1 66 | s8° | oo°1 8_.” 67° |S9° | L6° | 00°T| 00°T; 86° 00°1 66°.i 69° yL* a+V
86 ° wL° | z8° | #wL° 88° €6 |16° | s8° | L2° | 08" | s8° €L” A B ¥ A gL° Iy
c6° e | s9° | eg” 9s° 18° |w7L° [ €9 | 1w | s%° _Nm. Le* oL° | eL* SL° 1
oz €6° | 68° | <s6° 99° €8* |6L° | 8" | c6" | w8 | 18" 86° %6 | 96° L5° H
L6° 89° | S8° | 66° 66° 86° |s86° | vz | oo°1 oo.w SL® 00°I oL | €8° 48" cl

_ﬁoo.ﬂ 09°1| 66° | oc°1 |oo°1 00°T |00°T | 86° oo_,J 0Cc°1 | 86° 00°1 00°1l oo-t| o001 a
joo°1 66° g88* | 00°t |o00°1 cc* [69° | 00°1| oo°t{ 00°t| 00°i| 00°T 66° | zL® LL® o
00°1 66° £8° | 00°1 | o00°t1 zs° |L9° | vocT| oc°T| 00°T | 0O°T| 00°%T 66° | T1.L° 9L" q
00°1 66° | £8° |, 00°T |o00°1 6% |[69° | 00°1| 00°1| 00°T | 00°1I| o00°1 66° | 65° 9l° Y

Sty [Yly | €y | 2y | Ty |0y | 6y | 8 | Ly | 9% | Sy Ty Ey Cy YWl tgege13

surajjed AJITATIOV pPauTquo)

INVId ¥AMOd XMSHALSTK 404 SMALIVA ALIALLOV 4HL aNV
SATOAIVILS QALOTIAS ¥OJ (SAMVA VNM) SHOLOVA NOLIONAMY AIIATIOV

96




~r

J, Conclusions

Many locations inside the turbine house and boiler house at Mistersky Power
Plant have extremely high PF's before decontamination. Moderate decontamination
of the rrof of the plant building would increase the protection even more by
factors ranging from slightly more than one to more than ten, Many detector lo-
cations outside of the plant building or on the lower floors of the boiler house
are virtually unaffected by roof decontamination, however,

The intensity at all of the detector locations considered would be reduced
by factors ranging from ten to fifty by applying the combined strategy A+DHE+H+I+]
(firehosing all roofs and paved areas in the plant grounds, bulldozing the ocoal
pile and service yard, and flushing the streets), This strategy would require
approximately 200 man-hours of effort, The bulldozing alone would require 120
man-hours of effort, Many of the PF's cowputed for the specified detector lo-
cations are couservative irasmuch as not alil of the interior contents of the
buildings were considered during their computation, Thus, the plant operations
might begin quite soon after an attack without decontamination and without over

exposing the plant personnel,
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VI. DECONTAMINATION ANALYSIS OF COBO CONVENTION HALL
A, Discussion

Cobo Convention Hall at 1 Washington Boulevard is a three level, rectangular
structure with a circular annex, the convention arena, connected to its southeast
corner, The hail and arena cover 17 acres of the Civic Center in downtown Detroit
and provide 2,220,490 square feet of usable floor space,

Because it is located on the slope of the north bank uf the Detroit River,
the hall has two ground leve. floors, The main or middle level contains the
entrance from Washington Boulevard, the main exhibit area, the ballroom and other
major meeting rooms, and the main truck access, Located on the river, or lower
level, are entrances from Civil Center Drive and Larned Street, another exhibit
area, the coffc- shop, the service and storage area, a truck access, and two under-
ground parking garages, The upper level contiiins meeting rooms, dressing rooms,
the cafeteria, and th: administrative oifices, The rooftop is a 1200~car parking
deck.

- The electric power system in the buildi g can provide 22,500 k,v.a. (10,000
k;v.a. in each of the exhibit halls), The gas line system can provide 290,000
Ab.tgu.'from regular cutlets aad 1,000,000 b,t,u, through auxiliary piping in

strategic locations, The water system maintains a constant 70 p,s,i, pressure at

" all one-inch cutlets, The buildings are completely equipned with television lines,

a telephone system with 3,000 external connections to the Bell system, and is com-

pleteiy air conditionad,
Figure 91 1s an asrial view of the hall showing both the rectangular conven-

tion building and the circular arena annex, Figure 92 i{s 2 map of the area around

. ‘Cobo Hall, showing the locations of detectors and indicating the sizes and surface

materials of the contributing planes of contamination to the activity areas.
Figures 93 through 116 are a number of photographs taken in and around Cobho Hall,
showing some of the contaminated planes and other features of the area that would
influence decontamlnation, Figure 117 is a map indicating the locations and
directions of photographs,
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Figure 91
An Aerial View of Cobo Convention Hall
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Figure 95

View 3 - Cobo Hall -
A View of the Southwest Corner of Cobo
Hall Showing a Large Grass Area and the
Spiral Parking Ramp

View & -~ Cobo Hall -
A View of the East 3ide¢ of Coho Hall
Showing he Administratiorn Officcs and
Conivention Arena
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Figure 97

View 5 - Cobo Hall -
A View of the East Side of the Exhibition
Hall Showing the Wide Sidewalks and Grass Areas

Figure 98

View 6 - Cobo Hall -
A View of the Northiast Corner ~f the Exhibition
Hall showing a3 CGarden Arca and Pouu Which Are

B

Adjacent to the intrance
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Figure 99

View 7 - Cobo Hall -
A Close-up View of the Convention Arena

Roof

-

[
L;.
[
[
b
v,

Figure 100
View 8 - Cobo Hall -

A View of the Ledge Which Extends fround
Two Siles of the Exhibition Halil
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View 10 -

Figure 101

Cobo Eall
A View of tite South Porticn of the Roof
of tne Exhib:.tion Building

Fiecure 102

Cobo Hals -
A View of the Parking Deck on the Rooitop
of the Exhibtion Buildieg
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Figure 103

View 11 - Cobo Hall -
A Closa-up View of One of the Drains
on the Parking Deck

Figure 104

View 12 - Cobo Hall -
A Close-uy View Which Shows Clearly the
Exterior Suriatc Material of the Pargling
we sk

108




Figure 105

View 13 - Cobo Hall -
A View of the South Patio Ledge and
Sidewalk on the Convention Arena

Figure 106

View 14 - Cobo Hall -
A Close-up View of the Marble and Granite
Exterior Wall of the Convention Areua
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Figure 107

View 15 - Cubo Hall -
A View of the Interior of the Upper
Level Hall in the Exhibition Building

Figure 108
View ld < Cobo kal) -

A View of the Interior of the Convention
Arena
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Figure 109

View 17 - Cobo Hall -
A View of the West Hall of the Lower Level
of the Exhibition Buiiding

“Ffrure 110
View 18 - Cobo Hall -

A View of the Interior of the South Entrance
Into the Exhibition Building
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Figure 111
View 19 - Cobo Hall -~
A View in the Interior of the Power

Generating Flant in the Exhibition
Building

Figure 112

View ¢Q - Cobo Hall -
A View of the Interior of the Lighting
Control Room in the Exhibition 3uilding
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Figurc 11

View 21 - Cobo Hall -
A View of the Northeast Corner of the
Exhibition Building

Figure 114
View 22 - Cobn Hall -

A View of the Entrance to a Tunnel
Bencath the Convention Arena
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Figure 115

View 23 - Cobo Hall -
An Interior View of the Steel Supporting
Structures of the Roof of the Exhibition
Building

Pigure 11t

View 24 - Cobo Hall -
A View ot the Interior of the 10 Feet
High Space Betweer the Exhibition Building
Roof ond the Ceiliig of the Uppermest
Exhibis{on Kall
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B. Definition of Activities

Eight different activity patterns are considered in this analysis, Ten de-

tector locations are used to characterize these act:lﬂty patterns, These detector

locations are as follows:

Detector Location
1

&

9

12

Description
Center Location in Center Hall on Main Level

Off-center Location in South Hail on River
Level

Cafeteria in Uppe: Level
Center Location in Garage on River Level
Center Location in Convention Arena

Northmost Office in Administrative Office
Section of Upper Level

Center of Parking Deck on Roof Top
Lighting Control Room - Rectangular Hall
Power Plaat (Electric) on River Level

Shelter Area in Storage /[.rea on River Level

The activities are described entirely according to the amount of time that an

activity pattern requires a peraon to spend at each of the detector locations,

Thus, Table XXV defines the eight activity patterms,
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C. Protection Factors

1, Original PF's at Detector Locations (See Figure 92

Detector Locstion Original PF

1 Center Location in Center Hall »n Main Level 208

2 Off-center Locatior in Scuth Hsll on River Lavel 52

3 Cafeteria in Upper Level 278

4 Center Location in Garage on River Level 769

5 Center Location in Convention Arena 45

6 Northmost Of ‘ice in Administrative Office Section of 303

Upper Level '

7 Center of Parking Deck c¢. Roof Top 1,4

8 Lighting Control Room=-~Rectangular Hall 1,111

9 Power Plant (Electric) on River Level 909

10 Shelter Area in Storage Area on River Level 1,667

2, Equivalent Protection Factors for the Activity Pattern

Activity Pattern (See Table XXV) Equivalent PF

Al 208
Ay 52
A3 476
Ay 100
As 14
Ag 1.4
A 1,333
Ag 1,176
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D. Contaminated Planes

Identification Area Sjze Surface
Number Description (in £ft°) Material
1 Parking Deck on Rooftop of 300,000 Loouse Coldpack
Rectangular Convention Hall Tar and Gravel
2 Streets 120,000 Asphalt
3 Grass Llawns 40,000 Grass, Shrubs
4 Adjacent Parking Lots 80,000 Asphalt
5 Roof of Convention Arena 130,000 Fibreglass and
Asphalt
6 Roofs of Adjacent Buildings 100,G0C Tar and Gravel

E, Contributions to Intensity Factors ‘Cij Values)
The following gives the structural characteristics of the building which were

used to calculate the contribution to intensity values:

a,

8.

h,

Parking Deck on Rooftop of Main (Rectangular) Building - 1%" asphalt, 3"
loos¢ cold-pack tar (10 Ibs/ft2),

Roof Portion of Building (nrot including surfacing for parking deck) ~
12" reinforced concrete (150 lbs/ft?),

Floors of Exhibition Hall « 12" reinforced concrete (150 lbs/ftz).
Interior Walls in Exhibition Hall (not including partition curtains) -
16" cinder block (144 lbs/ft?),

Removable Partitions in Exhibition Hall - steel (85 1lbs/ft?),

Exterior Walls of Exhibltion Hall - North and Fast Walls - 15" brick
and cinder block reinforced with steel (135 lba/ftz), South and Vest
Walls - 12" marble and cinder block (127 lbs/ft?),

Exterior Wall of Convention Arena = 3" granite over cinder block

and glass panels; marble pilasters (115 1bs/ft2),

Roof of Convention Arena - ¥ steel pan, thin fibreglass layer, 2" asphalt

(50 1bs/te2).

Table XXVI liets the contribution to intensity factors of the various planes

to the sclected detector locatione,

F. Relative Intensity Contributions (CFij Valuce)

The relative intensity contributions are given in Table XXVII,
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G. Cost and Effectiveness
The coot and effectiveness data for selected mwthods of decontaminating sur-

faces are given in Table XXVIII,
Table XXVIII

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR CCBO CONVENITON HALL

88 Reduction
actor (Fraction | Team
Surface allout material | Hours | No,
(Surface emaining afcer | of in
Number) ’ Effor§1‘ Team
Firehose A Parking Deck on Convention .02 v, 0 5
Hall (1)
Flusher B Parking Deck on Convention .02 3.0 1
Hall (1)
Vacuumized Sweeper] C Parking Deck on Convention .02 12,0 1
Hall (1}
Vacuunized Sweepery D Parkiug Deck on Conwvention .09 6.0 1
Hall (1)
Firehose E Streets (2) .02 2,4 5
ilusher r Streets (2) .02 1.2 1
Steeet Sweeper G Streets (2) .04 4.8 1
Bulldozer H Lawns (3) .10 9.6 1
Firehose 1 Adjacent Parking Lots (&) .02 1.6 5
Flusher J Adjacent Parking Lots (4) .02 0.8 1
Firehose K Roof of Convention Arena (5) .03 10,4 6
Firehose L Roofs of Adjscent Bufidings (6) .01 14,0 7
Firvehose M R:ofs of Adjacent Buildings (6) .07 6.4 7
Eirehose N ‘ - d 212 A3 L 1
H, RNy ¥alyes
The fraction of intensity remaining for selected strategies is given {n Table
XXIX,
I B, Yalues

The activity reduction factors for selected stratagies and the activity patterns

are given in Table XXV,
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Takle XXX

ACTIVITY REDUCTTON FACTORS (RN, VALUES) FOR SELECTED STRATLGIES AND
THE ACTIVITY PATTERNSAFQR.COBO CONVENTION HALL

Combined _ Activity Pattern
Strategy Ay A, Ay Ay As Ag A7 Ag
A .92 1,00 .49 .9 .18 .15 T4 1.00
.16 .71 .95 .73 .99 1.00 .80 1.00
I .98 .37 .83 Job .97 1.00 .64 .10
H .96 1,00 | 1,00 1,00 | 1,00 1.00 .87 1,00
K 1,00 1,00 | 1,00 .95 .88 .87 1,00 1.00
L 1,60 1,00 .76 1,00 | 1,00 1,00 1,00 1.00
A+E .08 o7l A .67 .17 .15 .54 1,00
B+F+HM .04 .1 .22 .67 .17 .15 41 1,00
DAGHY .10 .71 .27 .68 .23 .21 .51 1,00
CHEHHHIHRHY ,02 | .08 .03 97 02 202 205 10

J. Conclusions

Inasmuch sz most of the area arcund Cobo Hall is paved, the area could be decon=
taminated relatively quicklv, Unly the river level detectors are affected very much
by contamination on the grass lawns, These detectors, however, ave in relatively
high PF locations (PP's equal to 769,23, 909,09, and 1,666,67) before decontami-
nation,

Therefore, it seems as though the best strategy would be to hose dowm or flush
the parking deck on the Exhibition Building, and flush the adjacent parking lots
and streets, Such an effort would raquire between 25 and 40 manchours nf effort
end increase the prottction at mos: dctectors above the river level by at least a

factor of ten,
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VII, DECONTAMINATION ANALYSIS OF THE CITY-COUNTY BUILDING

A, Discussion

The City-County Building on Jefferson Avenue is the central location of the

governmental agencies of Wayne County and the City of Detroit. 1Its two towers,
14 stories and 20 stories tall, are faced on three sides with white Vermout marble,
aluminum, and glass, Its fourth side is bricked in contemplation of expansion, A
icgislative amphitheater is on the thirteenth floor and has a large window 25 feet
high and 98 feet long,

Figure 118 is a map of the area surrounding t'ie City-County Building, showing
the locations of detectors and indicating the sizes, and surface materials of some
of the contributing planes of contamination to the activity area, The map also
indicates the portiorn of the building that is 14 utories and the portion thet is 20
stories, Figures 119 through 137 are a number of photographs taken in and around
the building, showing some of the cuntaminated plaines and other featurcs of the
area that would influance decontamination, Figur = 138 is a map showing the loca-

tions and directions of the photographs,
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Figure 120

View 2 - The City-County Building -
A View cf the Marble (West) Wall of
the City-County Building

Figure 121

View } - The City-County Building -
A View of the Brick (East) Wall of the
C.ty-County Building
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Figure 122

View 4 - The City-County Building -
A View of the Surrounding Area Looking
Northeist from the 20 Story Tower

O ot
o e 5

Figure 121

View 5 = The Cltv-County Building -
A View of the Large Parling Lots
Noriheast of tne Bui lding
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Figure 124

View 6 - The City-County Building -
4 View Looking East From the Building
Showing the Surrouading Area

Figure 125

View 7 - The Licy -County Bulilding -
A Yiew Looking South (Toward the Detreit
River) From the Building
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Figure 126

View 8 - The City-County Building -
A View Looking Southwest from the
Building Showing Some of the Surrounding
Area

Figure 127

View 9 - The City-County Building -
A Vicew Lookinz Northwest from the Building
Showing Some of the Surrounding Areva
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Figure 128
View 10 - The City-County Building -

A View Looking toutheast Shcwing the Large
Flat Arca Towards the Datruit River

Pigure 129
View 11 - The City-County Bailding -

A View Straighr Down on the Wost Side of
the Buildicg Showing & Large Paved Area
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Figure 1720
View 12 - The City-Ceunty Building -
An Interior View of the Corridor on the
Fifth Floor of the 20 Story Tower
»
Figure 131
View 13 - The Clty-County Bu’iding -
An Interior View of an Dt Uice =ection an
the Fourteon sroery Tower Shovias tin deas
! struction of HSome of the Intervior Patct:oions
’ 133

e S ey @m0 - v s BT s W A S e, A L S ek e




-

Figure 132

View 14 - The City-County Building -
A View of the Roof of the Fourteen
Story Tower Showing the Height of the
Ventilating Fans

Figure 131
View 15 - The City-County Building -
A View of th: Fourteen Story Tower Roof
Tuken from thc Root of the Twenty Story
Tower
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Figure 124

View 16 - The City-County Building -
A Close-up View of the Tar and Gravel
Roof of the Twenty Story Tower

.

Figure 135

View 17 - The City-County Building -
A Close-up View Which Shows the Depth of
the Gravel on the Reol of the Twenty Stenm
Tower
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Figure 136

View 18 - Thc City-County Building -
A Close-up View of One of *he Drains
on the Twenty Story Tower Roof

Figure 137

View 19 - The City-County Building -
A Water Outlet on the Twent: Story
Roof
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B, Detfinition of Activities

Ten different activity patterns are considered in this analysis, Eleven de-

tector locations are vsed to characterize these activity patterns, These detector

locations are as follows:

Detector Location
1

11

Description

Center Location in Corridor on First Floor
in 20 Story Tower

Center Location in Corridor on Fifth Floor
in 20 Story Tcwer

Center location in Corridor on Thirteenth
Floor in 20 Story Tower

Center Location in Corridor in 20th Story
in 20 Story Tower

Center Locaticn in Main Lobby on First
Flcor in 14 Storv Tower

Center Ioscation in Corridor on l4th Floor
in 14 Story Tcwer

Office on Fifth Floor in 20 Story Tower

Legislative Amphitlieater on Thirteenth
Floor in 20 Story Tower

Office on Twelfch Floor in 14 Story Tower
Center of Jefferson Avenue

Basement Shelter Area

The activities are described entirely according to the amount of time that an

activity pattern rcquires a person to spend at each cf the detector locatioms,

Thus, Table XXXI defines the ten activity patterms,
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c.

Protection Factors
1, Originel PF's at Detector locations (See Figure 118)

v

Detector Location

Center Location in Corridor on First Floor
in 20 Story Tower

Center Location in Corridor on Fifth Floor
in 20 Story Tower

Center Location in Corridor on 13th Floor in
20 Story Twwer

Center Location in Corridor on 20th Story in
20 Storv Tower

Centzr Location in Main Lobby on First Floor
in 14 Story Tower

Center Location in Corridor on 14th Floor in
14 Story Tower

Office on Fifth Floor in 20 Story Tower
Legislative Amphitheater on 13th Floor in 20
Story Tower

Office on 12th Floor in 14 Story Tower
Center of Jefferson Avenue

Basement Shelter Area

140

Original PF
11

213

769

11

111

11

172

270

101
1.5

263




2, Equivalent Protectior. Factors for the Activity Patterms

Activity Pattern (See Table ) Equivalent PF
A ) 67
A, 202
A3 392
A, 16
Ag 268
Ag 21
Ay 47
Ag 26
Ag 3.8
Ao 46
Contaminated Planes |
Identification Area Size  Surface
Number Description (in f§2) Material
1 Roof of Building 35,600 Tar and Gravel
2 Rvuofs around the Building 183,850 Tar and Gravel
3 Parking Lois 109,000 Asphalt
4 Streets 394,700 Asphalt
5 lawus and Bare Earth 236,850 Grass and Earth
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E, Contribution to Intensity Factors ‘Cij Values)

The following gives the structural characteristics of the City-County Build-

ing which were required to calculate the contribution to intensity values:

L.

b,

Table

Exterior Walls

a. 12" marble faced walls - (150 1bs/ft2),

b, 12" brick wall - (120 lbs/£t2),

Interinr Partitions - %" asbestos board, wood frame, glass

(4 1bs/£t2),

Floors - 6" reinforced concrete (72 'bs/ft2),

Roof = 6" reinforced ccncrete plus 2" tar and gravel - (80 lbs/ftz).

XXXIX lists the contribution to intensity factors of the various planes

to the selected detector locutioms,

F, Relative Intensicy Contributions gCFjJ Values)

The relative intensity contributions are given in Table XXXIII,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in Table XXXIV,

Teble XXXIV

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR CITY~COUNTY BUILDING

Mass Reduction !
Facto~ (Fraction| Tcam
Identi- Surface fallout material { Hours No,
fication (Surface remaining after | of ir
Method Symbol Mumber) _ __ | decontamination) | Fffort | Team
Fireheose A Roof of Building (1) .01 5.0 7
Firehcse B Roof of Building (1) .07 2,3 7
Firehose C Roof of Building (1) .12 1.5 7
Firehose D Adjacent Roofs (2) .01 I 25,7 7
Firencse E Adjacent Roofs (2) ,07 11,8 7
Firehose F ;Adjacent Roofs (2) .12 7.% 7
Firehose G Parking Lots (3) .02 2,2 5
Street Sweeper H Parking Lots (3) .15 1.1 1
Flusher I Packing Lots (3) .02 1.1 1
Firehose J Streets (4) .02 7.9 L)
Streec Sweeper] K 1 Streets (4) .15 4.0 1
Flusher L Streets»(é) .02 4.0 1
Gradey M ) 210 36,8 1
Ho RN Values
The fraction of intensity remaining for selacted sirategies is given in Table

xxxv,
I R Valyes

The activity reduction factors for

pattermere sivai in Teble XXXVI,
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J. Conclusions
The City-County Building is typical of tall dcwntown office buildings, The

middle floors have very high PF's and the top znd bottom floors have moderate to low
Pr's (as low as 10), Thus, as would be expected, roof decontamination corld sub-
stantially increase the protection on the uppermoet floors and ground decontami-
nation could substantially increase the protection on the lower floors, From a
cost-effectiveness standpoint, more shelter space would be added to the building's
available shelter space per man-hour of offort by decontamincting the roof. Any

of the strategies involving roof decontamination increase the protection of the
uppermost floors by factors of from 15 to 100, This is equivalent, in the case

of the City-County Building, to attaining PF's ranging from 150 to 1000 on the
uppermost floors,

The lower floors receive their radiation intensity from a variety of contami-
nated planes (streets, lawns, sidewalks, parking lots, etc,) so that fairly ex-
tensive decontamination would be required to attain substantial intensity reduc-
tion,

Of cou.se, outside detectors would be affected very much by decontaminating
the planes of contamination immediately under the detector, Flushing the streets
and parking lots, for instance, would reduce the intensity in the center of

Jefferson Avenue by a factor of 25,




VITII., DECONTAMINATION ANALYSIS OF THE DETROIT CITY AIRPORT

A, Discussion

The Detroit City Airport is a local municipal airport in a semi-residential
area in Northeast Detroit, It occupies about 250 acres,and has a large hangar, a
main terminal building, several small hangars, and a radar building, The airport
is the busiest in the State of Michigan,and handles about 200,000 movements each
year,

Figure 139 is a map of the area showing the locations of the detectors and
indicating the sizes and surface materials of some of the planes of contamination,
Figures 140 through 151 are a number of photographs taken in the airport area,
showing some of the contar.lnated plaaes and other features of the area that would
influence decontamination, Figure 152 is a map indicating the locations and

directions of the photographs.
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SCALE* (:) - Detector Location {
0 400 300  FEET

=

Aluminum Hangar
Roof - 30,000
Square Feet

Coucrete and Bare Earth
Runway Area -
10,000,000 Square Feet

Tar and Gravel Terminal

<: Aluminum Roofs of
Small Hangars -
Roof - 16,000 Square Feet D\ 8,000 Square Feet

AR 4

Roof of Radar

\ \ b uilding -
Paved Parking Lots - '/j>> 2,500 Square
150,000 Square Feet Q Feet

Grass Lawns - 5,000 Square
Feet

Paved Streets -
34,000 Square Feet

*Buildings are enlatged so that they can be distinguished.
Figure 139

A Map of the Area Around the Detroit City Airport Showing the Locations
of Detectors and Indicating the Sizes, and Surface Materfals
of the Potentially Contributing Comtaminated Planes
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Figure 140

View 1 - Detroit City Airport -
A View of the Control Tower on the
Terminal Building

Figure Wl

View 2 - Detrerr City Alrport -
An Interior View of the Large Hangar

131

~f



“f

Figure 142

View 3 - Detroit City Airport -

A View of the Cnrridor to the Alrfield

from the Main Lobby in the Terminal
Building

View &

hY

Fiqure 143

~ Detroit City Alrporr -

A View of the Interior of the Storége Room
o3 the Second Floor ¢f the Terminal Butlding
Stowing a Firehose Connec. ion




Figure 144

View 5 - Detroit City Airport -
A View of the Roof of the Waiting Deck
Attached to the Terminal Building

Figure 1495

View 6 - Detroit City Airport -
A View of the Roof of the Terminal and
Some of tne Surrtounding Arca North of the
Alrport




Figure 146

View 7 - Detroit City Airport -
A Northwest View oi the Runway Area

Figur. 147

View 6 - Detroit City Alrport -
A View of tho Roof of the Terminal
Building Snowing Some of the S .r-
round{ng Area South of the Airpart
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T'igure 148
View @ - Detroit City Airport -
A View of a Corner of the Roof of the
Terminal Building Showing the Large

Bricked Wall on the Edge and a Corner
Drain

Fipoce 149

View 10 - Detroit City ~irvport -
A Viev of the “oof ot the
Terminal Building

»




Figdre 150

View 11 - Detroit City Airport -
A View of the Roof of the Terminal

Building Showing Severel Antenrae and
Other 0Obstructions to Decontaminaiicn

Figure 151

Detro.t City Airport -
A Clcse-up View of One of the Drains
on the Rocf of the Terminal Building

View 12 -
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B. Definition of Activities

Nine different activity patterns are considered in this analysis, Nine de-

tector locations are used :0 characterize these activity patterns, These detector

locations are as follows:

Detector Locations

1

2

Description
Lobby of Main Terminal Building

Office in Main Terminal Building

Control Tower on Main Terminal Building
Center location in Large Hangar Building
Center Location in one of the Small Hangars
In Radar Building

In a Plane on the Runway

Unprntected on the Runway

Basement Shelter in Partial Basement benecth
Terminal Building

The activities are described entirely according to the amount of time that an

activity pattern requires a person to spend at each of the detector locations,

Thus, Table XXXVII defines the nine activity patterns,
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Protecticn Factors

1, Original PF's at Detector Locations (See Figure 139)

Detector Location Original ZF

1 Lobby of Main Terminal Building 10

2 Office in Main Terminal Building 9.1
3 Control Tower on Main Terminal Building 1.4
4 Center Locacion in Large Hangar Building 14

5 Center Location in one of the Small Hangars 3.1
6 In Radar Building 4,8
7 In a Plane on the Runway 1,6
8 Unprotected on the Runway 1,2
9 Basement Shelter in Partial Basement beneath Terminal 27.9

Building

2. Equivalent Protection Factors for the Activity Patterns

Activity Pattern (See Table XXXVII) Equivalent PF

Ay 15

A, 14

A3 2,2
A, 18

As 5.6
Ag 7.1
A7 8.2
Ag 2,4
Ag 5.4

1€0




D,

Identification
Numbet

1

Contaminated Planes

Description

Runway Area

Terminal Roof
Main Hangar Roof
Streets

Lawns and Gardens
Parking Lots

Small liangar Roofs

Roof of Radar Building

et
o
[

Area Si:e

(in_£t2) _
10,000, 00¢

16,000
30,000
32,000

5,000

150,000

8,000

2,500

Surface
Material

Concrelte and Bare
Earth

Tar and Gravel
Aluminum and Glass
Asphalt

Grass, Shrubs, etc,
Concrete

Aluninum

Tar and Gravel




E. Contribution to Intensity Factors (C;j Values)
The following gives the structural characteristics of the buildings that were

required to calculate the contribution to intensity values:

a,

ge

Roof of Terminal Building - 8" pre-cast concrete, l%" built-up felt and
celatex, 1" tar and gravel, supported by steel trusses (150 lbs/ftz)

(15% epertures),

Floors in Terminal Building - 6" slab concrete with wood floor (65 lbs/ftz).
Exterior Walls of Terminal Building - 14" brick and hollow tile supported by
12" steel H-beams (90 lbs/ft2),

Roof and Walls of all Hangars - alumimum (20 1bs/ft?),

Walls of Control Twmrer - 6'" wood and plaster (607 apertures) (20 1bs/ft2).
Roof of Radar Building - 3" pre-cast concrete with 1" tar and gravel

(35 1bs/£t2),

Exterior Walls of Radar Building - 6'" brick and plaster (62 1bs/£t2)

(50% apertures on two sides, 207 apertures on other two sides),

Table ¥XXVIII lists the contribution to intensity factors of the various planes

to the selected detector locations,

F. Relative Intensity Contributions (CFij Values)

The relative intensity contributiorns are given in Table XXXIX,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in Table XL,

Table XL

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR THE DETROIT CITY AIRPORT

Fmss Reduction
Factor (Fraction| Team
Identi- Surface failout material| Hours | No,
fication (Surfaze remaining after | of in
] Method Symbol Number) decontamination) | Effort | Team
irehose A Runway Area (1) .02 200,0 5
Elusher B Runway Area (1) .02 100,0 1
Vacuumized Sweeper| C Runway Area (1) .09 200,0 1
&1rehose D Terminal Roof (2) .01 2,2 7
Firehose E Terminal Roof (2) .07 1,0 7
irehoze F Terminal Roof (2) .12 0.7 7
irehose G Main Hangar Roof (3) .03 2.4 6
irehose H Main Kangar Roof (3) .08 0.5 6
irchose T Streets (4) .02 0.6 5
lusher J Streets (4) .02 0.3 ’
Street Sweeper K Strecis (4) .15 0.3 1
Bulldozer L Lawns and Gardens (5) .10 1.2 1
Firehose M Parking Lots (6) .02 3.0 5
Fivsher N Parking Lots (6) .02 1.5 1
Fivchosc 0 Small Hangar Roofs (7) .03 0.6 6
Firehose P Roof of Radar Building (8) .ol 0. |7
Eirehoge Q Roof of Rqdax Building (8} L 0,2 I
H. RNy Values
The fraction of intensity remaining for sclected strategiec is given in Tablie XLI,
I. R Yalyes

The activity reduction factors for selected strategies and the activity patierms

are given {n Tadble XLII,
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J. Conclusions
Except for detectors on the runway itself, the fallouc material on most of the

runway area does not contribute very much to detectors inside the various buildings
on the runway, Alchough the fallout on the runway area contributes 487 of the
intensity inside the radar building and 53%‘inside one of the small hangars, most
of this contribution to intensity is from the part of the runway area close to these
buildings, Thus, decontaminating the roofs and 25 ﬁo 50 feet of ground area from
each of the buildings would substantially reduce the intensity at all inside de~
tectors, As Table XLI shows, if all other planes of contamination were decontami-
nated (other than the runways), then the intensity at most irside detectors in the
main terminal and large hangar would be reduced by aboutc a factor of five,

This analysis did not comsider metuods of decontaminating the runway areas

using prop wash or other such novel methods,
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IX, DECONTAMINATION ANALYSIS OF THE DETROIT OFFICE OF CIVIL
DEFENSE BUILDING

A, Discussion
The headquarters for the Office of Civil Defense for the City of Detroit is

located at 900 Merrill Plaisance in a semi-residential area in north Detroit,

The building i%tself is surrounded on turee sides by grass lawn and parkgrounds,
A parking lot and service garage are behind the building, The building features
a relatively high PF basement emergency headquarters which can be used to coordi-
nate all of the city departments during a poste-attack period,

Figure 153 is a map of the area showing the locations cf detectors and
indicating the sizes, and surface materials of some of the contributing planes of
contamination, Figures 154 through 159 are a number of photographs taken arcund
the building showing scme of the planes of contaminaticn and other features of
the area that would influence decontamination, Figure 160 is a map showing the

locations and directions of the photographs,
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SCALE
0 50 100 FEET

./
Paved Streets -

125,030 Square Feet

Composition
Shingle Roofs of
Nearby Buildings
133,950 Square
Feet

=~

|

| G

® - Detector Location i

Tar and Gravel Rcof of OCD Building -
12,100 Square Feet

)

/

Paved Parking Lots
37,000 Square Feet

T

Grass Lawns =
278,350 Square
Feet

Grass Park and Bare
y Ear-'. Playgrourd -
367,100 5quare Feet

Figure 153

A Map of che Area Around the Detroit OCD Building Showing the Locations
of Detectors snd Indicating the Sizes, and Surfsce Materials
of the Potentially Contributing Contaminated Planes
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Figure 154

View 1 - Detroit OCD Building -
A View of the Front of the Building
Showing the Large Grass Lawn, a Sewage:

Drain, and the Large Windows in Front
of the Building

Pigure 155

View 2 - Detroit OCD Building -
A View of the Street and Apartment
Buildings in Front of the OCD Building

17}
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Figure 156

View 3 - Detroit OCD Building - .
A View of the Parking Lot in Back
of the Building Showing One of the
Drains

Fig#rc 157

View 4 - Detroit OCD Building -
A View of the Rear of the Parking
Lot
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Figure 158

View 5 - Detroit OCD Building -
N A View of the Grass Lawn and Trees
- to the Side of the Building

Figure 199

View 6 « Detroit OCD Building -
A View of the Rear of the Parking Lot
Showing the Service Garage bBehind the
Building

173




//zuvubers in the Small Circles Correspond
to che View Numbers as Indicated in the
Titles Beneath the Individual Photographs)

FPigure 160

A #c> of the Aras Around the Detroit och lgtlang Showing
ks Losazions 81 Jirectiona of the Photographs Showm in
rigures 156 thriu a $.7
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B, Definition of Activities

Six different activity patterns are considered in this analysis, Seven de-
tector locations are uscd to characterize these activity patterns, These detector

locations are as follows:

Detector Location Description

1 Center Hall lst Floor

2 Message Center in Bascment

3 Supply Room in Bezsement

4 Directors Office in Basement
Medical Room in Basement

6 Men's Rest Room in Basement

7 Emergency Dormitory on Main Floor

The activities are described entirely according to the amount of time that an
activity pattern requires a persoen to spend at each of the detector locatioms,
Thus, Table XLIII defines the six activity patterms,

Table XLIII

FRACTION OF TIME AS REQUIRED BY ACTIVITY TO BE SPENT AT UEIECTOR
LOCATION j IN THE DETROIT OFFICE OF CIVIL DEFENSE RULLDING

‘ Titector “ocation ]
1l 2 3 & S 6 ?
g::t:i:y Center |Meszage | Sur.iy Divector's|Medical |[Men's Emargency
X ) Hall {Center | Room Office Room Reat Dormi tory
on lst |in in in in Room {in | on Main
—4Eloor _pascment |Pascment |Ragement _Raseme.t (Dasement LFloox
Al .10 .w I“s .m tm 005 Qm
bty .00 .70 «30 .00 .00 .00 .00
A3 .00 .00 .30 .70 .00 .00 00
A, .00 .00 .30 .00 .60 .00 .10
AS ) 00 .60 .00 .00 00 .00
AG .m .m Cm l” Iw Q? OW
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c. Protect Factors

1, Originel PF's at Detector Locations (See Figure 153)

Detecto tion Original PF
1 Center Hall on 1st Floor 4,5
2 Message Center in Basement 70
3 Supply Room in Basement 79
4 Director's Office in Basement 78
5 Medical Room in Basement 78
6 Men's Rest Room in Basement 70
7 Erergency Dormitory on Main Floor 4,2
2, Eguivalent Protection Factors for the Activity Patterns
Activit ttexn (See Table XLII Equivalent PF
A 29
A, 73
Aq 78
A, 28
Ag 10
Ag 77
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D, Contamjnated Planes

Identification
Number

1

2

6

Description

Roof of Building

Roofs of Nearby Buildings
Parking Lots

Streets

Park and Playground

Lawns, Bare Earth, etc.

Area Size

(in_ft2)
12,100
133,950
37,000
125,500
367,100

278,350

E. Contribution te¢ Intensity Factors gcjj Values)

The foliowing gives the structural characteristics of the Office of Civiil

Surface
Material

Tar and Gravel
Shingles
Asphalt
Asphalt

Grass

Grass and Earth

Defense Building which were required to calculate the contribution to intensity

values:

1.

Exterior Walls

a,

+

e

Basement - 12" brick /108 1b/ft?),

First Story - 3" brick (72 1b/ft2),

Interior Partitions - 3/4" plywood (2 1b/ft2).

Floor ~ 6" reinforced concrete and asphalt tile floor (80 1b/ft2).

Roof = built up roofing on metal base (20 1b/:t2),

Table XLIV iists the contribution to intensity factors of the various planes

to the selecte¢ detector location,

177

i




Table

1.1V

CONTRIBUTLON TO INTENSITY FACTORS (Cy4 VALUES) FOR

THE OFFICE OF CIVIL DEFENSE BUILDING

Contaminated
Plane 1

Detector Location j§

) Roof of
Building
Buildings

3 Parking Lots
i Streets

5 Park and Play-
ground

6 Lawvns, Bare
Earth, etc,

2 Roofs of Nearby

1
Center
Hall
on lst

00

. 1808

.0000

.0174
.J008

.0033

.0182

2 3 4 5 6 7
Message |Supply Director's | Medical {Men's Emergency
Center Room Cifice Room in |Rest Dormitory!
in Dase~ |in in Base~- Room in |on Main
ment Basement |Basemept ment Basement | Floor

.0143 .0126 .0128 .0128 .G143 .1115
. 0000 . 0000 .0020 .0000 .0000 . 0004
. 0000 .0000 .0000 .0000 . 0000 .027¢€
.0000 .00C0 - 0000 .0000 .0000 .0166
»0000 .009¢C .0000 . 0000 .0009 .0215
.0000 . 0000 .0001 .0000 . 0000 .0608
A-,m _{_
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F. Relative Intensity Contributions ‘CFij Values)
The relative intensity contributions are given in Table XLV,
Table XLV
RELATIVE INTENSITY CONTRIBUTIONS (CFy VALUES) TOR THE OFFICE
OF TIVIL DEFENSE BUILDING
tector Location j
1 2 3 4 5 6 7

Contaminated Center |Message | Supply |Director's |Medical |Mern's Emergen-

Plane 1 11 Center |Room in |COffice in |[Room in | Rest cy Dormi-

lst | in Base~|Base~ Base~ Base=- Room in |[tory oi
loo ment | ment mept me Basement [Main Floor

1 Roof of Building | .82 1,00 1,00 .99 1.00 1,00 A7
2 Roofs of Nearby .00 .00 .00 o Ou .09 .00 .00

Buildingse
3 Parking Lots .08 ,00 .50 .00 .00 .00 .12
4 Streets .00 .00 .00 .00 .00 .20 .07
5 Park and Play- Al .00 .00 .00 .00 .00 .09

ground
6 Lawns, Bare Earth,| ,08 .00 .00 01 .00 .00 .26

etc,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in Table XLVI,

Table XLVI

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR THE OFFICE CF CIVIL DEFENSE BUILDING

88 Reduction
actor (Fraction| Team
Identi- Surface allout material| Hours | No,
ficati (Surface emaining after | of in
Method Symbo Numbex) econtamination)| Effort| Team
Firenose A Roof of Building (1) .01 > 1,7 7
Firehose B Roof of Building (1) .07 0.8 7
Firehose C Roof of Building (1) .12 0.5 7
Firehose D Reofs of Nearby Buildings .03 10,7 6
2)
Firehose E Roofs of Nearby Buildings .08 3.4 6
(2)

Firehose F Parking Lots (3) .02 0.7 5
Flusher G Parking Lots (3) .02 0.4 1
Street Sweeper H Parking Lots (3) .15 0.4 1
Firehose I Streets (4) .02 2,5 5
Flusher J Streets (4) .02 1.3 1
Flusher K Streets (4) .04 0.4 1
Vacnumized Sweeper| L Streets (4) .02 5.0 1
Street Sweeper M Streets (4) .04 5.0 1
Grader N Park and Playground (5) .10 88,1 1
Bxadex L0 Jawns, 210 £6.8 1




H, .R_Nj Values
The fraction of intensity remaining for selected strategies is given in Table
XLVII,
Table XLVII
FRACTION OF INTENSITY REM/INING (RW; VALUES) FOR SELECTED
STRATEGIES FOR THFE OFFICE OF CIVLIL DLFENSE BUILDING
Detector Locction j
T 7T 3 A 5 6 7
Combined Center [Message |Supply |Direc*>r's |Medical |Men's Emergency
Strategy Hall |[Center |Room in {Office in | Room in | Rest Dormitory
on 1st |in Base~|Base= Base- Base~ Room ia | on Main
iFloor ment ment ment ment Basement | Flnor Jd
A .19 .01 .01 .02 .01 .01 o 54
B .24 .07 .07 .08 .07 .07 057
C .28 .12 .12 .13 .12 .12 .59
D 1.00 |1.00 1,00 1,00 1,00 1,00 1,00
F .92 |1.00 1,00 1,00 1,00 1,00 .89
H .93 1,00 1,00 1.00 1,00 1,00 .90
I 1.00 [1,00 1.00 1,00 1.00 1,00 .93
'N .99 (1,00 1,00 1,00 1,00 1,CC .92
.93 [1.00 1,00 .99 1.00 1,00 77
A+E .19 .01 .01 .02 .01 .01 .54
A+J .18 .01 .01 .02 .01 .01 47
IB+K 23 | .07 .07 .08 .07 .07 .50
IC+L .27 12 .12 .13 .12 .12 .52
[ 1.00 (1,00 1,00 1,00 1.00 1.00 .22
AD¥GHIHNAO | 02 01 ,01 201 201 a1 _a04
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I, XNj Values
The activity reduction factors for selected strategies and the activity patterns

are given in Table XLVIII,

ACT™7¢™Y REDUCTION FACTORS (RN, VALUES) FOR SELECTED STRATEGIES AND
THe ACTIVITY PATTERNS FOR THE OFFICE OF CIVIL DEFENSE BUILDING

TABLE XLVIII

Combined Activity Patterns
Strategy A1 A A Ay As Ag
.13 .01 .02 .37 .17 .02
B .18 .07 .08 .40 .22 .08
c .22 .12 .12 A .27 .13
D 1,00 1,00 1,00 1.00 1,00 1.00
F .95 1,00 1.00 .92 .93 1,00
H .96 1,00 1,00 "3 .94 1.00
I 1,00 1,00 1,00 .95 1,00 1.00
N .99 1.00 1.00 1.00 .99 1.00
0 .95 1,00 1.00 .84 .93 .99
r\ﬂ: .13 .01 .02 .36 .17 .02
lA+J .12 .01 2 .32 .17 .02
B4K .18 .07 .08 .36 .22 .08
C+L .22 .12 12 .39 .26 .13
DM 1,00 1,00 1,00 .95 1,00 1.00
AsDiga® 0 | 02 Ol oL 03 22 J0L |
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J. Conclusions

Virtually all of the intensity contribution at basement detectors is from the
fallout on the roof of the building, Thus, if first floor activities are not con-
sidered essential, roof decontamination would be the only beneficial strategy,

From four to ten man-hours of effort firehosing the roof would increase the pro-
tection at most basement locations by factors ranging from 20 to 100,

Since the original PF's at most detectors in the basement are about 75, roof
decontamination would provide extremely high radiation protection (equivalent to
PF's ranging from 1,500 to 7,500) a* these detectors,

For first floor detectors, the roof contributes between 50 and 80 percent of
the radiation intensity, 1In the emergcncy dormitory on the right side of the
building, the grass and bare earth contribution is about 35 percemnt, "hus,
effective decontamination with respect to that detector must include grading or
bulldozing the lawn outside, This is a costly (in terms of man-hours of effort)

operation and would have little effect on most other detector locations,
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X, DECONTAMINATION ANALYSIS OF SAINT MARY'S HIGH SCHOOL AND
ELFMENTARY SCHOOL

A, Discussion

Saint Mary's High School and Elementary School at 14601 Mansfield Avenue con-
sists of two buildings, a new one (the high schosl) and the old high school (now
an elementary school), Just south of the schools is a large church, To the
north of the schools is a large playground, There are two parking lots next to
each of the two schools, The neighborhood is mostly residential,

Figure 161 is = map of the area around the schools showing the locations of
detectors and indicating the sizes, and surface materials of some of the contri-
buting planes of contamination, Figures 162 through 173 are a number of photo-
graphs taken in and arourd the schools, showing some of the contaminated planes
and other features of the area that would influence decontamination, Figure 174

is a map showing the locations and directions of the photographs,
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A Map of the Area Arvund Saint Marv's High School and Elementary School Showing the
Locations of Detectors and Indicating thke Sizer, and Surface Materisls
of the Potenticlly Contributing Contaminated Planes
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Figure 162

View 1 - Saint Mary's Schiool -
A View of the Front of the Otd
Buildirg (The Elementary School)

Figure ini

View 2 - Saint Mary's Scheol -
A View pf the thoioh dust ottt h
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Figure 164

View 3 - Saint Mary's School -
A View of the South Side of the
01ld Building Showing a Parking Lot

Figure 186%

View 4 - Saint Mar's School -
A Vie+ of the South Side of the Old
Bufldaiy Showing the Tile Koof and the
Pelative Size of the Windows




Figure 166

View 5 - Saint Mary's School -
A View of the South Side of the New
Building (The High School)

i
Figure 167
View 6 - Saint Marr's Schoeol -

A View of the Northeast fortion of
the New Buildiang
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Figure 168

View 7 - Saint Mary's School -
A View of the Playground and Field
North of the New Building

Fijure le9

View & - S21at Mavy's School -
An Interior View in the MNew Building
Showing the Cinder Bleock Construction
of the Exterior Wall
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Figure 170

View 9 - Saint Mary's School -
A View of the First Floor Corridor in
the New Building

Figure 171

View 10 - Saint Mary's School -
A Viow of a Tvpical Classroom in
the New Building
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Figure 172

View 11 - Saint Mary's School -
A View of the Roof of the New Building
Showing the Ledge and Some Water Puddies
from a Recent Rain

Figure 173

View 12 - Saint Mary's School -
A View of the Tar and Gravel R of of
the New Building Showing a Drain
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(Numbers in the Small Circles Cecrrespond
to the View Numbers as Indicated in the ’@
Titles Beneath the Individual Photographs)

J0 94

A Map of the Area Around Saint Mary's High School and Elementary
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Shown in Figures 162 through 173
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B, Definition of Activities

Six different activity patterns are considered in this analysis, Six detector

locations are used to characterize these activity patterns, These detactor luca-

tions are as follows:

Detector Location Description
1 Schoolroom ia New Building on First Floor
2 Schoolroom in New Building on Second Floor
3 Schoolroom in Old Building on First Floor
4 Schoolruom in Old Building on Second Floor
5 First Floor Corridor in New Building
6 Shelter Area in Basement of 0ld Building

The activities are described entirely according to the amount of time that an

activity pattern requires a person to spend at each of the detector locations, Thus,
Table XLIX defines the six activity patterns,
Table XLIX
FRACTION OY TIME AS REQUIRED BY ACTIVITY TO BE SPENT AT
DETECTOR LOCATION j IN SAINT MARY'S SCHOOL
Detector Location j
1 2 3 4 5 3
ctivity {School=- School= School~ School= First Floor | Shelter
room in room in room in Corridor Area in
. New Build- 0ld Build- | 0ld Build- in Basement
ing on ing on ing on New of 01d
_Second Floor! First Floor! Second Floor ! Bullding BuudiyT
.20 .00 .10 .10 .40
.60 .00 .00 .00 CAO
A3 . 2N .00 .50 .00 .00 .50
A, .00 .00 .40 .10 .00 .50
Ag .00 .00 .00 .00 .70 .30
Ay AN 200 2900 229 220 290
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C. Protection Factors
1., Original PF's at Detector Locations (See Figure 161

Detector Location Original PF
1 Schoolroom in New Building on First Floor 2,9
2 Schoolroom in New Building on Second Floor 3.5
3 Schoolroom in 0ld Building on First Floor 8.4
4 Schoolroom in O0ld Building on Second Floor 7.6
5 First Floor Corridor in New Building 0.7
6 Shelter Area in Basement of 0ld Building 244
2, Equivalent Protection Factors for the Activity Patterms
Activi ttern (See Table XLIX Equivalent PF
Ay 6.4
Ay 5.9
Aj 16
A4 16
As 9.4
Ag 15
D, Contaminated Planes
Identification Area Size Surface
Number Description (in_£t5) Material
1 Roof of New Building 22,800 Tar and Gravel
2 Roof of 0ld Building 38,800 Shingles
3 Parking lots 25,000 Asphalt
4 Str«ats 153,500 Asphalt
5 Playground 95,500 Graes
6 Lawne, Bare Earth, etc, 218,400 Grass and Earth
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E. Contribution to Intensity Factors ‘Cij Values)

The following gives the structural characteristics of the school buildings
(two distinctly separate structures) wh?:h were required to calculate the contr!-
bution to intensity values:
1, Exterior Walls of
a., New Building - 10" cinder block including 4" brick facing
(90 1b/£t2),
2, Fxterior Walls of Old Building - 13" brick (118 1b/ft2),
3. Interior Partitions in New Building - 1" plaster applied - : metal lath
(10 b/f£e2),
4, Interior Walls in O0ld Building - 4" hollow cinder block with openings
(20 1b/£t?),
5. Floors in New Buiiding - 4" reinforced concrete (50 1b/ft?),
6. Floors in Old Building - 6" reinforced concrete (75 1b/ft?),
7. Roof of New Building ~ 4" concrete covered with tar and gravel
(60 1b/£t2),

8. Roof of 01d Building - Venetian tile on L" waod (18 1b/ft?),
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Table L lists the contribution to intensity factors of the various planes to

the selected detector locatiocns,

Table

L

CONTRIBUTION TO INTENSITY FACTORS (Cg] VALUES} FOR SAINT

MARY'S HIGH SCHOOL AND E

RY SCHOCL

Detector Location ]
1 2 3 4 5 6
Co;::::n:ted School- School~ School= School- First Shelter
rcom in room in room in room in Floor Area in
New Build- | New Build= 01d Build- | 01d Build- |Corridor |Basement
ing on ing on ing on ing on in New of 01d
First Floor | Second 7loor | First Floor | Second Floor|Building |Bujldin
1 Roof of New J0311 .0718 .0000 . 0000 . 0408 . 0000
Building
2 Roof of 01d . 0000 .0000 .0207 .0617 .0600 .0021
Building
3 Parking Lots <1141 .0902 . 0481 .0372 .0411 .0010
4 Streets .0328 .0200 0191 .0116 .0188 .0003
5 Playground .0992 .0691 .0021 .0018 .0349 . 0001
6 Lawns, Bare . 0681 .0308 .0288 .J196 .0148 . 0006
Earth, etc,
13,
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F, Relative Intensity Contributions (CF;; Values)

The rclative intensity contributions are given in Table LI,

Table LI
REIATIVE INTENSITY CONTRIBUTIONS (CF,. VALUES) FOR SAINT
MARY'S HIGH SCHOOL AND E SCHOOL
Detector Location j
1 2 3 4 5 6
School- School=- Schooi- School- Firat Shelter
[Contaminated room in room in room in room in Floor Area in
Plane 1 mew Build= | New Build- 01d Build~ | 0ld Build- Corridor | Basement
ing on ing on ing on ing on in New of 01d
4 |_Second Floox [Fixst Flooxi Second Floor! Building { Pujlding
1 Roof of New .09 «25 .00 00 27 .00
Building
2 Roof of 0ld .00 .00 .17 .47 .00 o5l
Building
3 Parking Lots .33 .32 .40 .28 27 .24
4 Streets .09 .07 o 16 .09 012 .07
5 Playground .29 o 25 .02 .01 .23 .02
6 Lawns, Bsre
Egrth, etc, 220 11 224 213 210 al3
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G.

Cost and Effectiveness

The cest and effectiveness data for selected methods of decontaminating sur-

faces are given in Table LII,

Table LII

COST AND EFFECTIVENESS DATA FOR SELECT:ZD METHODS OF DECONTAMINATING

SURFACES FOR SAINT MARY'S HIGH SCHOOL AND ELEMENTARY SCHOOL

[Mass Reduction

Factor (Fraction
Identi- Surface fallout material
fication {Surface remaining after
L Method bo Humber) econtamination
Firehose A Roof of New Building (1) .01
Firehose B Roof of New Building (1) s 07
Firehose C Rocf of New Building (1) .12
Firehose D Roof of 0ld Building (2) .03
Firehose E Roof of 0l1d Building (2) .08
Firehose F Parking Lots (3) .02
Flusher G Parking Lots 1) .02
Street Sweeper H Parking Lots (3) .15
Firchose T Streets (4) .02
Flusher J Streets (4) .02
Sctreet Sweeper 14 Streets (4) .15
Grader L Playground (5) )
Grader M Lawns, Bare Earth, etc, (6) .10

Team
Hours | No,
of in
_Effoxg | feam |
3,2 7
1.5 7
1.0 7
| 3.1 6
1.0 6
0.5 5
63 1
0. 2 1
3.1 5
1,5 1
1,5 1
22,9 1
52.4
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H, Bﬂj Values

The fraction of iantensity remaining for selected strategies is given in Tuable

LIII,
Table LIII
TRACTION OF INTENSITY REMAINING (RNs; VALUES) FOR SELECTED
STRATEGIES FOR SAINT MARY'S HIGH SCROOL AND ELIMENTARY
SCHOOL
Detector Location j
1 2 3 4 5 6

Schoonl- School~ School- School- First Shelter
iCombined L;oom in room in room in iroom in Floor Area in
Strategy ew Builde | Mow Build- 0ld Build-~ [01d Build- Corridor | Basement

ing on ing on ing on ing on in New of 0id

{First Floor |Second Floor | First FluorFSecond Floor | Building | Building
A .91 .75 1,00 1,00 .73 1,00
B .92 .76 1.00 1.00 .75 1,60
c .92 .78 1,00 1,00 «76 1,00
D 1,00 1,00 .83 «35 1,00 .50
E 1.00 1,06 .84 .57 1,00 .53
F .60 .69 .60 .72 .73 .76
[ .72 .73 .66 .76 .77 79
I .91 .93 .84 .91 .88 .93
K .76 .79 .98 .99 .80 .98
L W74 .73 .98 .99 .79 .98
M .82 .90 .78 .87 91 .87
A+G .59 .43 .60 .72 .46 .70
A+J .82 .68 .84 .91 .61 .93
B4G <59 o 45 .60 B A8 .76
A+D4F .59 X 43 .27 .46 .26
A+ D]+ AN ) 283 R A4 204 204




I. RVA Values

The activity reduction factors for selected strategies and the activity
patterrs are given in Table LIV,
Table LIV

ACTIVITY REDUCTION FACTORS (RN, VALUES) FOR SELECTED STRATEGIES AND THE
ACTIVITY PATTERNS FOR SAINT QARY'S HIGH SCHOOCL AND ELEMENTARY SCHOCL

Combined Activity Patterns
Strategy Al Ay A3 Ag As Ag
A .84 .75 1.00 1,00 .73 1,00
B .85 W77 1.00 1,00 o75 1,00
C .86 .78 1,00 1,00 .76 1.00
D .96 1.00 .82 .76 .99 .56
E .96 1.00 .83 .77 .99 .57
F .69 .69 .61 .63 .73 .72
H .73 .73 .66 .68 .77 .76
. I 91 .93 .85 .86 .88 91
K .80 .79 .98 .99 .80 .99
L .78 .78 .98 .98 .79 .99
M .86 .90 .78 .80 .91 .87
A+G .53 b .61 .63 47 .72
A+J .76 .68 .85 .86 .61 91|
IB+G .54 .45 .61 .63 .48 T2
A+DtF W49 W43 .43 .39 46 W27
LA+D+£+;+L+M L 03 2909 294 206 204 204
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J. Conclusions

In order to appreciably reduce the radiation intensity at any of the detector
locations considered in this analysis, a combined strategy involving the decontami-
nation of several contaminated planes is required, This is because large per-
centages of intensity at each detector are from two or more planes of contamination,
If more than 130 man-hours of effort were expended cecontaminating all of the
contributing planes of contamination (e.g., corbined strategy A+D+F+1+1&M); then
the intensity could be reduced by a factor of fifteen or higher at all of the

detector locations considered,
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XI., DECCNTAMINATION ANALYSIS OF ISAAC CRARY ELEMENTARY SCHOOL
A. Discugsion

Isaac Crary School is an elementary school in a residential section of north-
west Detroit, It consists of an "L" shaped section twenty-five years old and o
new section to complete the "U" shaped building which is about thirteen years old,
The power plant for the building is in a separate small building just north of
the main school building, The building itself fcatures a very high PF sub-
basement which is stocked with food and water,

Figure 175 is a map of the area surrounding the school, showing the locaticn
of detectors and indicating the sizes and surface materials of some of the con-
tributing planes of contamination, Figures 176 through 195 arz a numher of
photographs taken in and arcund the school, showing som2 c¢f the planes of con-
tamination and other features of the area that would influence decontamination,

Figure 196 is a map showing the locations and directions of the photographs,
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Paved Streets ~ 148,800 Square Feet

A Map of the area Around Isuac Crary School Showing the locations
of Detectors and Indicating the Sizes, and Surface Materials

of the Potentially Contributing Contaminated Flanes
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Figure 176

View 1 - Isaac Crary School -
A View of the Souti Side of the
School Building

Figure 177

View 2 - Isaac Crary School -
A View of the West Side of the
School Building
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Figure 178

View 3 - Isaac Crary School -
A View of the Sidewalk and Street
on the West Side of the Building

Figure 179

View 4 - Isaac Crary School -
A View of the Trees ang Street
Northwest of the Building
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Figure 130

View 5 - Isaac Crary School -
A View of the Lawns Across the Street
on the West Side of the Building

Figure 181

View 6 - Isaac Crary School -
A View of a Tvpical Classroom on i
First Floor ot thwe Budrlaing
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Figure 182

View 7 - Isaac Crary Schooi -
A View of the Gymnasium

Figure 183

View 8 -~ Isiac Crary School -
A View of the Auditorium




Figure 184

View 9 - Tsaac Crary School -
A View of the Power Plant North of
the Main Building

Fi, ure 185

View 10 - Isaac Crary School -
An Interior View of the Pover
Plant
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Figure 186

“iew 11 - Isaac Crary School -
A View of the Shelter Area in the

Sub-~basement

i
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Figure 17

View 12 - Isazc Crary Schocl -
A View (! the Corridor ua the

Second Floor
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Figure 188

View 13 - Isaac Crary School -
A View of the Space Between the

Roof and the Ceiling of the Gymnasium

Figurce 139

View 14 - Isaac Crary School
An Interior View of the Building
Roof Showine Some of the Construction

Details

&




Figure 190

View 15 - Isaa~ Crary School -
A View of the Tar and Gravel Roof

of the Sr~hool

Figure 191

¢ ¢ Crary School -

cew of the Reol Showing the
Several Levels of the Roof ihich
Would Influence Decontamination

View 16 -
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Figure 192

View 17 - Isaac Crary School -
A View of Two Sections of the Roof
and the Playground North of the School

Figure 193

View 18 - Isaac Crary School -
A Closc-up View of ¢ Tar and Gravel
Surtace of the Roof
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Figure 194

View 19 - Isaac Crary School -
A Close-ur View of the Suriace
Material oi the Playground

Figure 195

View 20 -~ [saac Crary School -
A View of One of the Dr.ins on the
Playground
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(Numbers in the Small Circies Correspond
to the View Numbers as Indicated in the
Titles Beneath the Individual Photographs)

Figure 196
A Map of the Area Around Isaarc Crary School Showing the

Locations and Directions of the Photographs Shown in
VYigures 176 through 195
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B, Definition of Activities
Six different activity patterns are considered in this analysis, Eight de-

tector locations are used to characterize these activity patterns, These detector

locations are as follows:

Detector Location Description
1 Center Corridor, First Floor
2 Classroom, First Floor
3 Auditorium
4 Gymnasium
5 Classroom, Second Floor
6 Power Plant
7 Basement Location
8 Shelter Location in Sub-basement

The activities are described entirely according to the amount of time that an
activity natteru requires a person to spend at each of the detector locations.
Thua, Table LV defines the six activity p.tterns,

Table LV

FRACTION OF TIME AS REQUIRED BY ACTIVITY Ay TO BE SPENT AT DETECTOR
LOCATION j IN ISAAC CRARY ELEMENTARY SCHOOL

Detector Location ]

1 2 3 A 5 6 7 8
Activity |[Center lass- Ciass- Base- |Shelter
Pattern Corridor, froom, roomn, ment |Location

Ay First ¥irst |Avdi- | Gymwa- }Second |Power |Loca- [in S )=

Floor _ [Floor ltorjum leium (Floor _Plant ltion |basement |
Ay .00 » 50 .00 .00 .00 .00 .50 .00
A .00 .00 .00 .50 .00 .00 .50 .00
Aq .20 .20 .20 .00 .00 .00 .00 .40
A‘A .00 000 CSU -00 000 .00 .00 .50
As .10 .00 .00 .00 «50 .00 .00 .40
Ag .00 .00 .00 .00 .00 .70 .00 .30
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Protection Factors

1, Original PF's at Detector Locations (See Figure 175)

Detector Location Original PF
1 Center Corridor, First Floor 39
2 Classroom, First Floor 28
3 Auditorium 18
4 Gymnasium 20
5 Classroom, Second Floor 23
6 Power Plant 4,1
7 Basement Location 125.
8 Shelter Location in Sub-basement 667

2, Equivalent Protection Factors for the Activity Patterms

Activi ttern (See Table LV Equivalent PF
Al 45
A2 34
A3 41
A4 35
As 40
Ag 5.8
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D. Contaminated Planes

Identification Area Size Surface
Number Description (in £t2) Material
1 Roof of Building 24,200 Tar and Gravel
2 Parking Lots 17,250 Asphalt
3 Streets 148,800 Asphalt
4 Playground 68,900 Composition of

Sand and Gravel

5 Lawns, Bare Earth, etc, 111,250 Graes and Earth

E, Contribution to Intensity Factors gc,J Values)

The following gives the structural characteristics of the school building
which were required to calculate the contribution to intensity values:

1. Exterior Walls - 6" brick (53 1b/ft?),

2, Interior Partitions - brick with openings (10 1b/£t2),

3. TFloors - 9" reinforced concrete covered with tile (120 1b/£t2).

4, Roof - 9" reinforced concrete tar and gravel with insulation (122 1b/ft2).
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Table LVI lists the contribution to intensity factors of the various pleanes

to the selected detector locations,

Table LVI

CONTRIBUTION TO INTENSITY FACTORS (Cy
CRARY ELEMENTARY SCHOOL

VALUES) FOR ISAAC

Detector location j

-y

1 2
Contaminated Cente; Class-
Plane i Corridor Jroom,
First First
Floor Floor
1 Roof of Building |.0053 0053
2 Parking Lots ,0104 .0093
3 Streets . 0044 .0031
4 Playground .0024 L 0024
5 lawns, Bare Earth{,0031 L0162
etc,

3

Audi-~
torium
.0082

.0191
.0080
.0143

.0064

4

Gymna-
sium
.0084

.C18)
.0009
.0179

.0052

5
Class-
room,
Second

Floox

.0199
.0081
.0023
.0009

.0121

Power

Plant

.0030
.0908
.0218
.0882

.0406

Base=
ment
Loca-

.0019
.0006
.0001
.0012

. 0042

8
Shelter
Locaticn
in Sub-

basement _ |
.0009

.0001
. 0000
.0003

. 0002
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F. Relacive Intensity Contributions ‘CF,j Values)

The relative Intensity contributions are given in Table LVII,

Table LVII

RELATIVE INTENSITY CONIRIBUTIONS (CFij VALUES) FOR ISAAC
CRARY ELEMENTARY SCHOOL

Contaminated
Plane 1

Detector Locatiom j

irst
loor
1 Roof of Building 21

2 Parking Lots
3 Streets
4 Playground

5 Lawns, Bare Earth
etc,

T Z 3 4 5 ] 6 ]
Center Class~- Class- Base- | Shelter
Corridoz,|room, room, ment |Location

First |Audi- | Gymna=|Second |Power | Loca- | in Sub-

[Floor ltorium  sium |Floor |pPlant| tion Ibasement
. .15 .15 17 o 46 .01 024 .60
.41 «26 .34 .36 .19 «37 .07 .07
.17 .09 14 .02 .05 .09 .01 .00
.09 .07 « 26 .36 .02 «36 .15 «20
.12 .45 .11 .10 .28 .17 « 52 .13
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-
faces are given in Table LVIII,
Table LVIII

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES TOR ISAAC CRARY ELEMENTARY SCHOOL

PMass Reduction
Factor (Fraction | Team i
Identi- Surface fallout materia: | Hours No.
fication (Surface remaining after ot in
Method | Symbol Number) decontamination) | Effort [ Team
Firehose A Roof of Building (1) 01 3,4 7
Firehose B Roof of Building (1) .07 1.6 7
Firehose C Roof of Building (1) .12 1.0 7
Firehose D Parking Lots (2) .02 0.4 5
Flusher E Parking Lots (2) .02 0.2 1
Street Sweeper F Parking Lots (2) .15 0.2 1
Firehose G Streets (3) .02 3.0 5
Flusher H Streets (3) .02 1,5 1
Street Sweeper I Streets (3) .15 1.5 1
Grader J Playground (%) .10 16,5 1
Grader K Lawns, Bare Earth, etc, .10 26.7 1
(5)
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H, ggj Values
The fraction of intensity remaining for selected strategies is given in Table
LIX,
Table LIX
FRACTION OF INTENSITY REMAINING (RN. VALUES) FOR SFLECTED STRATEGIES
TOR ISAAC CRARY ELEMENTARY SCHCOL
I
Detector Location j

1 2 3 4 5 6 7 8
Combined Center Class- Class- Base~ | Shelter
Strategy Corridor, | room, room, ment Location

Firet Miyst |Audi~ | Gymna- | Second |Power | Loca= | In Sub-
Floor _ IFigor ltoxium|sium | Floor _Plant ltion |>gsement |

A .80 .86 .86 .03 55 .99 .76 Al
B .81 .86 .36 .84 .57 .99 .78 YA
C .82 .87 .87 .85 .60 .99 .79 .48
D .60 .75 .67 .65 .82 A .93 .93
G .83 .92 .36 .98 .95 .91 ' .99 1.00
J .92 .9 .77 .68 .28 .68 .86 .82
K .89 .60 .90 .91 W75 .85 .53 .88
A+E A .60 .32 49 .36 .62 .h9 .34
A+F .45 .64 .97 .53 .39 .67 .70 .35
B+ .64 .78 .72 .83 .52 .90 o7 YA
B+I .66 .79 T4 .83 .53 .91 .17 YA
L:%zw« 206 ,06 A8 12 W96 1,00 |07 204

rJ
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I. RNA Values

The activity reduction factors fcr selected strategies and the activity
patternsare given in Table LX,
Table LX

ACTIVITY REDUCTION FACTORS (RNA VAIES) FOR SELECTED STRATEGLES AND
THE ACTIVITY PATIERNS FOR ISAAC CRARY ELEMENTARY SCHOOL

Combined Activity Patterns

Strategy Ay A, Ay Ay Ac Ag
A .84 .83 .83 .84 Y] .99
B .85 .84 .84 .85 .59 .99
C .86 .84 .85 .86 .62 .99
D .78 .69 .68 .67 ) .64
G .93 .98 .87 .86 .94 .91
J .93 .71 .85 .77 .97 .68
K .59 .86 .81 .90 17 .85
A+E | .62 .51 .52 .52 &35 .02
A-F .65 55 .56 .56 .39 .67
B+H .78 .82 .12 .72 .53 .90
B+I .79 .82 .73 .73 . 54 91
AHDIGHIHK 206 .06 j 205 203 04 L06

J. Conclusjions

A3 in the previous analysie, appreciable intensity reductions at ary of the
dstectors can only be achiceved by performing a combined strategy involving the
decoatamination of several contaminated planes, About 85 man-hours of effort
(Strategy A+DHGH+I4K) would be required to reduce the fnicnsity at all of the

detector locations considered in this analysis by factors of fifteen or more,

"
A




XII. DECONTAMINATION ANALYSIS OF THE CADILLAC MOTOR CAR
DIVISION OF GENERAL MOTORS CORPORATION

A, Discussion

“he Cadillac Motor Car Division of General Motors Corporation is a large
complex of buildings and outdoor service and storage areas in central Detroit,
This analysis concerns itsclf only with activities and detector locations in
three of the buildings in the complex: the engineering building, the maln manu-
fa wuring and assembly planit, and the general offices and administration building.
The general area around the plant is largely industrial since majcr railroad
trunk lines converge in the area, These railroad tracks azefine two of the
boundaries c¢f the Cadillac complex,

Figure 197 is a map of the area shuwing the locations of detector positions
and the sizes and surface matevials of contributing planes of contamination,
Figures 198 through 213 are several photographs taken around the arca, showing
some of the contaminated planes and other features of the area that would in-
fluer.ce decontaminatiovn, Figure 214 is a map stiowing the locations and dircc-

tions of the photographs,
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Figure 197
A Map of the Ares Around the Cadillac Motor Car Division Showing the Locatious

of Detectors and Indicating the Sizes, and Surface Materials
of the Potentialiv Contributing Contaminated Planes
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Figure 198

View 1 - Cadillac Motor Car Division -
A View of the Frount Wall of the
General Offices and Administration
Building

Figure 199

View 2 ~ Cadillac Motor Cac Divizion -
A View of the Front Entrance and Lobby (n
the General Offices and Administration
Building

[ %]
(%]

- e T S S N e g S s e
N ——




Figure 200

View 3 - Cadillac Motor Car Division -
A View of the Parking Lot Between the
General Offices and Administration
Building and a Section of the Manufacturing
Building

Fipgure 201

View & - Cadillac Motor Car Division -
A View of the Street in Front of the
General Offices and Administration
Bullding




i
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Figure 202

View 5 - Cadillac Motor Car Division -
A Close-up View of One of the Drains in
the Parking Lot Next to the General Offices
and Administration Building

Figure 203

View 6 - Cadillac Motor Car Division -
A View of the Front of the Engincering
Building
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Figure 204

View 7 - Cadillac Motor Car Division -
A View of Cne Side of the Manu-
facturing Building

Fivure 205

View 8 - Cadillac Motor Car Division -
A View of Two of the Major Streets Which
Border the Cadillac Complex




Figure 206

View 9 - Cadillac Motor Car Division -
A View of the Cadillac Cowplex Taken From
a Short Distance West of the Engineering
Building

i

igure 207
View 10 - Cadillac Motor Car Division -

A View of Onc of the Shipping and
Receiving Yards in the Cadillac Complex
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Figure 208

View 11 - Cadillac Motor Car Division -
A View of One of the Shipping Docks
in Back of the Manufacturing Building

Figure 209

View 12 - Cadillac Motor Car Division -
A View of an Entrance to One of the
Parking Lots in the Cadillac Complex
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Figure 210

View 13 - Cadillac Motor Car Division -
A View of the West Wall of the
Manufacturing Building

Figure 211

Yiew la - Cadillac Motor Car Division -
A View of Ons of the Unpaved Parking
Lots in the Cadillac \.\ﬁp‘t‘\;




Figure 212

View 15 - Cadillac Motor Car Divisicn -
A View of One of the Paved Parking
Lots in the Cadillac Complex

Fig’\\f@ 21

View l6 - Cadillac Motor Car Division -
A View of t v Tarking Decks Adjacent
to e Engincering Building
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(Nucbers in the Small Circles
Correspond to the View Numbers
as Indicated in the Titles
Beneath the Individual Photo-
graphs)

°

as

Ot

% & F

e e e

)

prormssars

A Map of the Arca Around the Cadillac Motor Car Division

Figure Il4

Showing the Locatiuns ard Directions of the Photogvaphs

Shown in Figures 1$8 through 21!
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B. Definition of Activities
Six aztivity patterns are consideved in this analysis. Nine detector loca-

tiona are used to characterize these activities, These detector locations are:

Detector lLocation ~ Description
1 Main Lobby in Administration Building
2 Office on Second Floor of Administration
Buildirg
3 Central Location in Maaufacturirg Plant
4 Off-center Location in Manufactufing Plant

5 Office in Engineering Building

6 Blueprint Room in Engineering Building

7 Drafting Room in Engineering Buiiding

8 ‘ Shelter Location in the Basement of
Administration Building

9 Shelter Location in Tunnel between Aduinistra-

tion Building and Manufacturing Building
The activities are described entifely according to the amount of time that an
activity pattern requires a person o spend at each detector location, Thus, Table

1XI defines the activities,
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C. Protection Factors

1, Original PF's at Detector Locations (See Figure 197)

Detector lLocation Oxiginal PF
1 Main Lobby in Administration Building 6.5
2 Office on Second Floor of Administration Building 27
3 Central Location in Manufacturing Plant 7.3
A Off-center Location in Manufacturing Plant 5.0
5 Office in Engineering Building 79
6 Blueprint Room in Engineering Building 20
7 Drafting Room in Engineering Building 21

8 Shelter Location in Basement of Administration Building 476

9 Shelter Location in Tunnel between Administration Building

and Manufacturing Building 2000
2, ote [°) e e
Activity Pattern (See Table LXI) Equivalent PF

Ay 29
Ay 14
A3 9.9
A4 153
Ag 41
Ag 50
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D, Contaminated Planes

Identificatiun Area Sjize Surface
Number Description (in ft%) Material
1 Roof of Manufacturing and 137,900 Corrugated Metal
Assembly Building Sheets (pitched)
2 Roof of Engineering Builcing 96,000 Tar and Gravel
3 Roof of General Offices and 90,000 Tar and Gravel
Administratiorn Building
4 Roofs of Nearby Buildings 451,200 Tar and Gravel
5 Roofs of Nearby Buildings 290,700 Shingles and
' Corrugated Metal
6 Streets 433,900 Asphalt
7 Paved Parking 356,500 Asphalt
8 Grass. etc, 27,600 Grass and Bare
: Earth

E, Contribution to Intensity Factors ‘Caj Values)

The following gives the structural characteriz;iqs of the buildings which
were used to calculate the contribution f* intensity values:
a, Geueral Offices and Administration Building
Exterior Walls | _
Wall facing street - 4" brick (807% apertures) (25 1bs/ft2).'
Side exterior walls ~ 8" brick with marble facing (65 lbs/fcz).
Wall on the back of building - 8" brick (55 lbs/ft?),
interior Partitions ~ plaster on met;l'lath (8 lbslftz).
Floors ~ 6" reinforced concreté (75 Ibalftz).
Roof - 6" reinforced concrete (75 1bs/£e2),
b, Enginee:ing Building ‘
Exterior Walls = 12" brick (100 1ts/ ft2),
Interior Partitions - 8" brick (69 lbllftz).
Floors - 6" reinforced concrete (75 lbs/ft?),

Roof = 6" reinforced concrete (75 lbs/ft2),
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¢, Manufacturing and Assembly Building
Exterior Walls - 12" brick (100 1lbs/ft2),
Interior Partitions ~ 8" brick (66 lbs/ft2),
Floors - 6" reinforced comcrete (75 1bs/ft?),

Roof = 6" reinforced concrete (75 1lbs/ft2),

Table LXIT 1ists the contribution to intensity factors of the various planes

to the selected detector locations,

F.

Relative Intensity Contributions (CFji Valucs)

The relative intensity contributions arz given in Table LXTII,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in Table LXIV,

Table LXIV

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING SURFACES

FOR CADILLAC MOTOR CAR DIVISION OF GENERAL MOTORS CORPORATION

Mass Reduction

Factor (Fraction | Team
Identi- Surface Fallout material | Hours [No,
fication (Suriace remaining after | of in
Method Symbol Numbot) decontamination) | Effort |Team

|Firehose A Roof of Manufacturing .01 19,3 7
Building (1)

Firehose B Roof of Manufacturing .07 8.8 7
Building (1)

Firehose. c Roof of Manufacturing 12 5.9 7
Building (1) ) ) !

Firehose. D Roof of Engineering .01 12,6 7
Building (2)

Firehose ' E Roof of Engineering .07 5.8 7
Building (2)

Firehose F Roof of Engineering .12 3.9 7
Building (2)

Firehose G Roof of Administration .01 12,6 7
Building (3)

Firehose H Roof of Administration .07 5,8 7
Building (3)

Firehose I Roof of Administration W12 3,9 7
Building (3)

Firenose J Roofs of Nearby Buildinge .01 63,2 7
(4)

Firehose K Roofs of Nearby Puildings .07 28,9 7
(%)

Fiichose L Roofs of Nearby Buildings .03 23.3 6
(5)

Firehose M Roofs of Neardby Buildings .08 1.3 6
(5)

Firehose N Streets (6) 02 8.7 5

Strect Swecper 0 Streets (6) .15 4,3 1

Firehose P Paved Parking (7) .02 7.1 S

Crader Q Grass, etc, (o) .10 ' 6,6 1




H, RNy Values
The fraction of intensity remaining for selocted strategies is given in Table

LXV,
L. RN) Yalues
The activity reduction factors for selected strategies and the activity

pattems are given in Table LXVI,

J. Cemglusions
The potentially contributing planes of contamination in the Cadillac complex

add up to about two million square feet of arec including roof surfaces, To decon-
taminate the entire area would require about one thousand man-hours of decontami-
nation effort, “Tierefore, if only a few critical locations could be ilentified as
requiring inte  y reductions, the cost of the decontamination effort could be
re< ap>réciab1y. No single combined strategy sutside of decontaminating the

eLvire complex reducAedvan detector locations to any substantial degree,
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Table LXVI

ACTIVITY REDUCTION FACTORS (RN, VATUES) FOR SELECTED STRATEGIES AND THE ACTIVITY

PATTERNS FOR THE CADILIAC MOTOR CAR DIVISION OF GENERAL MOTORS CORPORATION

combined Activity Pattern

Strategy A Ay Aq A, Ag Ag
A .84 .08 41 1,00 1,00 1,00
B .85 14 W45 1,00 1,00 1,00
c .86 .18 .48 1,00 1,00 1.00
D 1,00 1,00 1,00 .73 .08 .09
E 1.00 1.00 1.0 .74 .13 .15
F 1,00 1,00 1.00 .76 .18 .19
G 1,00 1.00 1,00 .98 .99 .99
H 1,00 1.00 1,00 .98 .99 .99
1 1,00 1,00 1,09 .98 .59 .99
J .99 1,00 1,00 1,00 1,00 1.00
L 1,00 1,00 1.00 1,00 1.00 1,00
N .83 .99 .96 b .99 .98
P .82 .95 .68 .8 .95 .96
Q .57 .99 .97 .99 1.00 .99
AHKAHO .69 .07 .38 .51 .99 .99
AHKAHO+P .51 .02 .06 .39 .94 .9
AFDHGHIHLANE | 06 0L 02 02 01 .01 |

246




-y

XIII, DECONTAMINATION ANALYSIS OF A PURE OIL GASOLINE AND SERVICE STATION
A, Discussion ,

The gas station selected for this analysis is the Pure 0il Station on the
corner of McNichols Road and Prevost Avenue in northwest Detroit, It is in a semi-
residential neighborhood with small stores beside it and across the street from it,

Figure 215 is a map of the area, showing the detectér locations and the sizes
and surface materials of the contributing planes of contamination, Figures 216
and 217 are two photographs of the gas station showing‘some of the planes of con-
tamination and other features of the area that would influence decontaminacion,

Figure 218 is a map showing the locations and directions of the photographs,




| |

—

SCALE

50 100 FEET

000

(:) - Detector Location 1

r

Tar and Gravel

4

¥

Grass Lawns,
etc. - 2,000
Square Feet

O |

ny
ol O

Roof of Gas Station - 1,300 Square

Feet

L.

10

Paved Service Area -

4,000 Square Fect

1
-

L

!
1
l

F o

Figure 215

Paved Streets -
25,000 Square Feet

© J

k=

A Map of the Area Around the Pure 0il Gas Station Showing the Loczations
of Detectors and Tn’'icating th: Sizes, and Surface Materials
of the Potentially Contributing Contaminated Pianes

%48




. Figure 216 .

View 1 - Pure Oil Gas Station -
A View of the Gas Station Showing
the Intersection of Prevost Avenue and

McNichols Road

Figure 217

View 2 - Pure 0il Gas Station -
A View of McNichols Road Showing the
Stores and Buildings Across the Street
From the Gas Station
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A Map of the Area Around the Pure 0il Gas Station Showing
the Locations and Directions of the Photographs Shown in

Figures 216 througn 217
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B. Definition of Activities

Two activity patterns are considered in this analysis, Four detector loca-

tions are used to characterize these activities, These detector locations are:

Detector Location Description
1 Servica Station Office
2 Indoor Service Area
3 : | Outdoor Service Area
4 Nearby Shelter Area

The two activities are described entirely according to the amount of time that
an activity pattern requires a person to spend at each deteétor location, Thus,
Table LXVII defines the activities,

7 Table LXVII

FRACTION OF TIME AS REQUIRED BY ACTIVITY Aj TO BE SPENT AT DETECTOR
LOCATION j AT THE PURE OIL GAS STATION

Detector Location j
1 "2 3 4
%:Ei::ﬁy Service Indoor Outdoor Nearby
A Station Service Service Shelter
i Office Area Area Area
Ay .10 .00 40 .50
A2 .10 A .20 .30

C. Protection Factors

1, Original PF's at Detector Locatioms (See Figure 215)

Detector Location : Original PF
1 Service Station Office 1.9
2 Indoor Service Area 2,5
3 Outdoor Service Area 1.8
4 Nearby Shelter Area 32

2, Equivalent Protection Factoxrs for the Activity Patterns

Activit ttern (See Table LXVII Equivalent PF
A1 3.4
AZ 3-0
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D, Contaminated Planes

Identification
Number _

1

3
4

E, Contributions to Intensity Factoxs ‘Cij Values)

Description

Roof of Gas Statiom

Paved Service Area in Gas

Station

Streets

Lawns and Bare Earth

Area S}ze‘

(in £t°)
1,300

4,000

25,000

2,000

Surface
Material

Tar and Gravel
with Shingle on
Overhang in
Front

Asphalt

Asphalt

Grass and Earth

The following gives the structural characteristics of the building which were

used to calculate the contributions to intensity values:

a. Roof of Gas Station = 3" pre-cast concrete with 1" tar and gravel

(35 1bs/£t2),

b, Exterior Walls of Gas Station - 8" cinder block with 4" brick veneer

in front (807% apertures in front) (40 1bs/ft2).

¢, Interior Partition in Gas Station - 8" cinder block (30 lbs/ftz).

Table LXVIII lists the contributiom to intemsity factors of the various planes

o the selected detector locations,

Table LXVIII

CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES) FOR THE PURE OIL GAS STATION

Detector Location j
Contaminaced
Plane 1 Service Indoor Outdoor Nearby
Station Service Service Shelter
Office Area Area Area
1 Roof of Gas Station . 2088 ,2183 .0014 .0000
2 Paved Service Area in | ,1444 . 1144 «3418 . 0000
Gas Station
3 Streets .0939 . 0604 .2119 .0111
|4 Lawns and Bare Earth | ,0687 20142 20067 #0201
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F, Relative Intensity Contributions ‘CFij Values)

The relative intensity contributions are given in Table LXIX below,

Table LXIX

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES) FOR THE PURE OIL GAS STATION

Detector Location j

1 2 3 4
Contaminated fervice Indoor Outdoor Nearby
Plane i Station Service Service Shelter
Office Area Area Area
1 PRoof of Gas Station .40 o 54 .00 .00
2 Paved Service Areﬁ in .28 .28 .61 .00
Gas Station
3 Streets .18 .15 .38 .36
4 Lawns and Bare Earth .13 .03 .01 .04
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating sur-

faces are given in the following table,

Tabl: LXX

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR THE PURE OIL GAS STATICN

. Method

Firehose
Firehose
Firehose
Firehose
Flusher
Street Sweeper
Firehose
Flusher

Street Sweeper

Mass Reduction

Grader

254

Factor (Fraction |Team
Identi- Surface fallout material [Heurs |No,
fication (Surface remaining after |of in
| Symbol Number) decontamination |Effcrt |Team
A Roof of Gas Stétion (1) .01 0.2 7
B Roof of Gas Station (1) .07 0.1 7
c. Roof of Gas Station (1) .12 0.1 7
D Paved Service Area (2) .02 0.1 5
E Paved Service Area (2) .02 0.1 1
F Paved Ser§ice Area (2) .15 0,1 1
G Streets (3) .02 0,5 5
H Streets (3) .02 0.3 1
I Streets (3) .15 0.3 1
J Lawns, Bare Earth, etc .10 0,5 1




H, RNy Values

The fraction of intensity remaining for selected strategies is given in

Table LXXI,

FRACTION OF INTENSITY REMAINING (RN

Table LXXI

THE PURE OIL GAS STATION

VALUES) FOR SELECTED STRATEGIES FOR

Detector Lccation j

g:::tz:; Service Indoor Quidoor Nearby

Station Service Service Shelter

Office Area Acea Area
A .60 A7 1,00 1.00
B .62 «50 1,00 1,00
c .64 .53 1,00 1.00
D 073 72 .40 1,00
ié .82 .85 .63 .65
J .88 .97 .99 W42
A+E .32 .19 .40 1.00
A+F .36 .23 .48 1,00
B+H W45 .36 .63 .65
B+I W47 .38 .68 .70
A4+DHG .15 .05 .03 .65
A+DICHT_ 203 .02 02 .07
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I. RNp Values
The activity recuction factors for selected strategies and the activity

pattern are given in Table LXXII,
Table LXXII

ACTIVITY REDUCTION FACTORS (RN, VALUES) FOR SELECTED STRATEGIES AND THE
ACTIVITY PATTERNS FOR THE PURE OIL GAS STATION

Combined ACtivity‘Pactern

Strategy AL o
A .93 8
B .93 70
¢ 94 72
D .49 63
¢ .67 27
J .94 95
A+E 42 a
A+F 49 2
B .60 Ry
B+1 64 s
A+D4G .09 o7
A+D4G+I 02 0 |

J. Conclusions

Five man-hours of effort (combined atrategy A+D4G) would reduce the radiation
Jose to persons operating the gas station by more than a factor of ten, If only
the service station area (the roof anu paved service area) were decontaminated,
the intensity at the three detector locations at the gas station itself would be

reduced by about & factor of three (see Table LXII ~ Strategy A+E).
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XIv, SUMMARY AND CONCLUSIONS

For all of the sites and facilities considered in this report, properly
planned decontamination can substantially reduce the intensity at almost all in-
door detector locations by at least a factor of five, This assum.s that the
persons responsible for performing decontamination have investigated and properly
accounted for the problems of resource acquisition, personnel assignment and the
drainage or other types of control of the fallout material removed from the con-
taminated planes, In many cases decontamination can decrease the intensity'ae
certain indoor detectors by factors as high as fifty,

The results of the analyses in this report shw one strategy of decontamina-
tion as influencing the radiation intensity at indoo. detector 1ocacidn3. That
atrategy is firehosing the rooi directly above the deteztor, This is Lecause the
roof contribution is most often the principle contrikhutor to the intensity at in-
door detectors, Tahle LXXIII shows the fraction cf the total intensity at vnrioﬁg
indoor detector locations (selected from the facilities analyzed in Sections Il
through XIII) which is contributed by the roof directly abdve the dete@toﬁ. Inas-
much as every structure studied in this report has a flax or very low pitch roof,
the only method which could effectively remove the fallout is high veloeity fire-
hosing, Most of the structures studied nave high pressure hose connectors close
to> or on the roof, Firvepiugs are within 200 feet of the bSases of eich of the

other byildings,
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FRACTION OF TOTAL INTENSITY TO VARIOUS DETECTOR LOCATIONS CONTRIBUTED

Table LXXIII

-BY THE ROOF OF THE FACILITY

raction of
ntensity
i ontributed
Facility Detector Number and Description y_the Roof
1, Mercy Hospital 1 Center Corridor “lst Floor) .83 -
2 Corvidor-Surgic:. Wing .96
18 Ppatient's Room oz Main Corridor .60
2, E, J, Korvette 2 Center of 2nd Floor .94
Department Store |4 Off-center Location on Znd Floor .90
) 5 Office on znd Floor .90
7 Shelter Area in Partial Basement .89
‘13. Springwells 1 Center of lst Floor in High L:ft Plant .99
Station 2 Control House .88
3 Center Location in Turbine Room .98
4 Off-center Location in Turbine Room .99
7 Aisle in 0l1d Filter Building .87
9 Shelter Area in Basement Area near Low Lift 1.00
Plant
4,. Mistersky 6 Center Location in Turbine Room .94
Power Plant 7 Off-center Location in Turbine Room .92
5. Cobo Hall 3. Cafeteria in Upper Level .61
6 Jffice in Upper Level .70
6, City=-County 3 Center Location on 13th Floor in 20 Story Tower] .69 *
Building 4 Center Location on 20th Floor in 20 Story Towerj - 1,00
9 Office on 12th Floor of 14 Story Tcwer o 72
7. Detroit City 4 Center Location in large Hangar .60
Airport
8. Detroit 0OCD 1 Center Hall on lst Floor .82
Building 2 Message Center in Basement- 1,00
3 Supply Room in Basement 1,00
4 Director's Office in Basement .99
5 Medical Room in Basement 1,00
6 Men's Rest Room in Basement 1,00
9, Saint Mary's 4 Schoolroom on 2nd Floor (0ld Building) .47
School 6 Shelter Area in Basement of 0ld Building ol
10, Isaac Crary 5 (Classroom on 2nd Floor 46
School 6 Shelter Location in Sub-basement .60
11, Cadillac Motor 3 Center Location in Manufacturing Plant .93
Car Division 6 Blueprint Room in Engineering Building .89
7 Drafting koom in Engineering Building 95
12, Pure 0il Gas 1 Service Station Office L4
Station 2 Indoor Service Area .54

* (Entirely from Roof of 14 Story Tower)
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The team-hours of effort required to firehose the roofs directly above the
detector locations are listed in Table LXXIV, These fig;res do not include set-
up or travel time,

The intensity at outdoor detector locations can also be reduced appreciably
by decontaminating the surfaces contributing most to the inténsity.at the detectqr.
If the plane directly below the detector is decontaminated, the intensity is al-
most always reduced by at least a factor of ten, Unless the surface is paved,
however, the cost in man-hours of effort is usually gquite high, Since ground
surface planes of contamination are usually quite large, it might be more practi-
cal to consider only decontaminating thosg outdoor planes where persoms are re-
quired to be {e.g., major streets), or those which contribute heavily to an

essential indoor detector.




Table LXIV

TEAM HOURS OF SFFORT REQUIRED TO fIKEHOSE THE ROOFS
OF THE FACILITIES CONSiDERED XN THIS ANALYSIS

: Mags Reduce Tean Hours No, in
Facilicy (apd Buildinys where applicable) | tion Factor of Effort

4

Team |
1. Mercy Hospital »,01 1.01 7
}. . ‘.07 046 7
2, E, J. Korvette Department Store .01 : 9,80 ) 7
.12 3,01 7
3. Springwells Station .
a, Old Filter Building, Anmnex, and Office .01 19,6 1
Building 012 6.02 7
b, Lift Plant - ) .03 3,44 6
.08 1.08 6
4, Mistersky Power Plant
a, Main Plant Building .01 12,88 7
.07 5.89 7
b, Office and Shop Building .01 .77 7 -
5., Cobo Hzil .
a, Exhibitioa Building {Parking Deck) 02 6.00 5
4
b. Convention Arena .03 10,40 6
6. City-County Building .01 4.9 7
- ; ’ ’ . v 1.53 6
7. Detreit City Airport
- a, ‘erminal .01 | 2.24 7
- .12 .69 7
b, Main Hangar .03 2,40 6
.08 .50 6
8. troit OCD Building .01 1,69 7
.07 .77 7
9, Sairt Mary's School :
a, WNuw Building .01 3.19 7
.12 .98 7
b, 01d Building .03 3.10 6
.08 .97 6
10, Isaac Crary School 01 3.39 7
.07 1,55 7
.12 1,04 7
11, Cadillac Motor Car Division
a, Manufacturing Building .01 19,30 7
. JA2- 5,93 7
b, Ergineering Building .01 12,60 7
) .07. 5.76 7
¢, Administration Building .01 12,60 7
.12 3.87 7
12, Pure 0il Station .01 .18 7
07 o] y) ﬂ
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