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M r .  Norman L. M i l l e r  
Executive A s s i s t a n t  
Room 1 1 2 6 ,  City-County Bui ld ing 
D e t r o i t ,  Michigan 48226 

Dear M r .  M i l l e r :  

fie; D e t r o i t  Emergency Medical Se rv ice  Demonstration 
P ro jec t  

W e  a r e  p leased *Q s3&rcit t h i s  reporr- f iescribing t h e  r e c e n t  
s tudy of D e t r o i t ' s  p*llc azbulsnce s e r v i c e .  The r e p o r t  
c o n s i s t s  of two volumes: Gns IS a summary while  t h e  
o t h e r  conta ins  =he camplete 3 e t a i l s ,  r n e t h ~ e s  an2 f ind ings  
of t h e  p r o j e c t .  

Ti-e s tudy was conducted under a g r a n t  from t h e  United 
S t a t e s  Department o f  Transpor ta t ion  f o r  t h e  purpose of 
demonstrat ing and eva lua t ing  e x i s t i n g  and a l t e r c a t i v e  
methods, incl-:ding new techniques ,  of providing ez.ergency 
medical  serv ices  i n  ar: urban a r e a .  T=e p r o j e c t  was 
c a r r i s d  ou t  from J u l y ,  1965, t o  January,  3.370, by a s tudy  
group f r c x  t h e  C-.unity Reriewai Prograii and t h e  Un ive r s i ty  
of I.'iichigan Hiqhway Sa fe ty  Research ' I n s t i t u t e .  

The rypes of  service demonstrate~5 nns luds l  t h e  p o l ~ c e  and 
f i r e  r e s c a e  smad emergency rsspones system p r e s e n t l y  i n  
use ,  =. c o m e r c i a 1  sesvlce which p r o v ~ d e d  d a t a  f o r  bo th  a 
p r i v a t e  f r anch i se  s e r v i c e  and a p u b l i c  amSularrce corps  a s  
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( 3 )  The i n s t a l l a t i o n  of any add i t iona l  equipment presents  
an operational problem by l imi t ing  t h e  space ava i l -  
able  for  carrying ou t  primary po l i ce  functions.  

(4) Only two pa t i en t s  can be t ranspor ted a t  one time. I \ 

Staf £ -- 
i i  
t 

Each s ta t ion  wagon i s  operated by two patrolrnel-i, who a r e  
assigned as  a p a t r o l  u n i t  with a primary mission of law en- 
forcement and crime deterrence.  Some of t h e  patrolmen who 
s t a f f  these vehicles  have rnixed ae t i tudes  about the  assign- 1 i 
ment of the  medical t r anspor t  se rv lce  t o  t h e  po l l ee  i n  t h a t  
they question whether it is  a proper polxce function. 
Others consider t h e  se rv ice  t o  be  a na tu ra l  extension of 

I :  

the  pollce function of 2rotect lon of i l f e  and person. 
i 

A L i  police personnel receive Advanced Red Cross F i r s t  Aid 
1 

ins t ruc t ion  when receiving t h e i r  i n i t i a l  t r a i n i n g  a t  t h e  
academy. Review sess ions  a re  conducted pe r iod ica l ly  t o  
famil iar ize  the  e n t i r e  force  with new me6hods. The pa t ro l -  

I 
men s t a f f i n g  the  ambulwagons do not receive any add i t iona l  
t r a in ing  a s  a r e s u l t  of t h e i r  assignment. In general ,  t h e  
o f f i c e r s  emphasize speed of t ranspor t  t o  the h o s p i t a l  

I I 
ra the r  than treatment a t  t h e  scene on the  r a t i o n a l e  t h a t  a 
hospi ta l  providing a l l  necessary f a c i l i t i e s  is  only minutes i 

I :  
away from any incident .  This enphasis on speed a l s o  allows 
a quicker re turn t o  pol ice  duty. 

, 
Operational Sequence. An Example 

The fsllowxng IS a somewhat overs~mpl i f i ed  descr ipt ion of 
ac txv i t i e s  t h a t  mlght follow an automobile accident ;  it i s  
lntended t o  describe the  events which might take place  be- 
tween the  rime an accident occurs and t h e  time t h e  victim 
a r r ives  a t  an emergency f a c i l i t y :  

A severe automobile accident occurs a t  a major i n t e r -  
section. A passer-by runs t o  a pay phone i n  a nearby 
gas s t a t i o n  and d i a l s  the  operator,  t e l l i n g  he r  t h a t  
he wants t o  repor t  a bad accident.  H e  i s  immediately 11 i 
connected with the  INPACT Center. The IMPACT o f f i c e r  
receiving the  c a l l  e l i c i t s  c e r t a i n  e s s e n t i a l  infor-  
m a i  ; r , n ,  w h i c h  ire s i r m y ; +  a n r r , i l % i y  rransmi i E, r n  r'ne ! I ! I 

Dispatch Center by e l e c t r o b ~ i t e r .  The Dispatch 
o f f i c e r  scans a card rack be fore  him and determines 
t h a t  an ambulwagon is on p a t r o l  nearby. The informa- 
t i o n  i s  radioed t o  t h e  a v a i l a b l e  veh ic le  wi th in  
n ine ty  seconds a f t e r  t h e  c a l l e r  reached the  IMPACT 

4 C e r l i e r .  Ansee and one-half mznutes l a t e r  the  d u l -  
wagon a r r i v e s  a t  the  scene t o  f ind  two conscious 
vic t ims,  one bleeding from lace ra t ions  of  the  head 
and t h e  o the r  complaining of  h i t t i n g  the  s t e e r i n g  
wheel. Tne o f f i c e r s  suspect  i n t e r n a l  in ju ry  of t h e  
second person. A two-man scout  c a r ,  a l s o  sen t  by 
t h e  dispatcher ,  a r r i v e s  t o  handle t h e  an t i c ipa ted  
t r a f f i c  s n a r l .  The f i r s t  o f f i c e r s  on "she scene load 
the  victims, covering the  more serxously i ~ j u r e d  with 
a blanker .  One of t h e  o the r  o f f i c e r s  radios  the  
dispatcher  t o  ask t h a t  h e  n o t i f y  t h e  hosp i t a l  t h a t  
they a r e b r i n g i n g  inwhat  appears t o  be a "bad one." 
,The o f f i c e r  a l s o  requests  t h a t  a t ruck be s e n t  t o  
h e l p  move t h e  cars .  The dispatcher  phones the  
h o s p i t a l ,  which happens t o  have a po l i ce  phone i n  
t h e  emergency room, and then loca tes  and ass igns  a 
t ruck equipped with  rubber. "pushing bumpers" t o  the  
scene. Shor t ly  t h e r e a f t e r  t h e  ambulwagon a r r i v e s  
a t  the  h o s p i t a l ,  and t h e  o f f i c e r s  and victims a re  
met a t  t h e  emergency room door. Transport time t o  
t h e  h o s p i t a l  has  been four minutes. The o f f i c e r s  
complete t h e i r  r e p o r t s  i n  f i f t e e n  minutes, wai t  an 
add i t iona l  t h r e e  minutes t o  g e t  t h e i r  s t r e t c h e r  
back, p lace  it i n  t h e  wagon, s e t  up t h e  s e a t s  and 
c a l i  back i n  se rv ice .  T o t a l  elapsed time from 
dispatch of t h e  run--32.5 minutes. 

Documentation of Pol ice  Runs 

Sick o r  i n j u r y  runs a r e  documented i n  two separate  repor t s  
by t h e  po l i ce ,  I n  t h e  Pol ice  d a i l y  a c t i v i t y  ioq a mileage 
t o t a l  and the t o t a l  number of  runs a r e  recorded a s  a r e  t h e  
rider s f  medical conveyances, t h e  estimated miles t r ave led  
and the  time spent  on t h a t  funct ion.  The second form. a 
"conveyance s l i p , "  d e t a i l s  t h e  s p e c i f i c  run. The date ,  
t h e  and loca t ion  of t h e  inc iden t ,  t3xe narne a - d  address 
of  t h e  vic t im and the p l a c e  t o  which t h e  conveyance was 
made a r e  some of t h e  i t e m s  of information obtained. Copies 
cf hc th  f e n s  are inclu-7oc7, zs Attz&='iients 2-2 and 2-C. 
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oxygen, four  pole-type s t r e t c h e r s ,  two s o f t  s t r e t c h e r s ,  a  
f u l l - r i n g  Thompson l e g  s p l i n t ,  a  d isposable  b l anke t ,  a  
wool b l a n k e t ,  and ace ty l ene  to rch ,  va r ious  gas  and e l e c t r i c  
saws a s s o r t e d  shove l s ,  p i cks ,  hammers, c h i s e l s ,  wrenches 
and a  p a i r  of b o l t  c u t t e r s .  

S t a f f  

F i v e  f iremen comprise a  rescue  squad. F i r e  personnel  may 
vo lun tee r  f o r  squad duty  only  a f t e r  f i ve  yea r s  of f i r e -  
f i g h t i n g  exper ience .  F i r e  f i g h t i n g  remains t h e  primary 
f u n c t i o n  of t h e  crew, al though they have a l s o  become 
s p e c i a l i s t s  i n  r e scue  opera t ions .  This  i s  d e s p i t e  t h e  
f a c t  t h a t  only  f o r t y  pe rcen t  of t h e i r  assignments i n  1968 
were t o  f i r e s ;  t h s  remainder were en~ergency medical runs .  
Red Cross Advanced Fi rs t -Aid  i n s t r u c t i o n  of a l l  f i r e  per-  
sonnel  i s  i n i t i a l l y  provided i n  the t r a i n i n g  academy, and 
d a i l y  use  by squad personnel  keeps t h i s  knowledge f r e s h .  
I n  a d d i t i o n  on-the-job emergency c a r e  t r a i n i n g  i s  provided,  
which i s  p r imar i ly  concerned wi th  r e s u s c i t a t i o n ,  t h e  ap- 
p l i c a t i o n  of oxygen, and e x t e r n a l  c a r d i a c  massage b u t  aLso 
p l aces  s t r e s s  on speed of t r a n s p o r t .  

Opera t ional  Sequenc&s, Examples 

The fo l lowing examples have been inc luded t o  b e t t e r  
i l l u s t r a t e  t h e  o p e r a t i o n a l  sequence of t h e  r e scue  squad. 

The F i r e  Department rece ived a phone c a l l  from t h e  
wi fe  of a  r e t i r e e  who was s a i d  t o  be  having a  " s t roke" .  
The man was descr ibed a s  having d i f f i c u l t y  b rea th ing  
and s u f f e r i n g  p a r a l y s i s  of t h e  r i g h t  s i d e  of h i s  
body. While t'ne d i spa tche r  screened t h e  c a l l ,  he  
a l e r t e d  t h e  a p p r o p r i a t e  squad wi th  a  buzzer.  Once 
he  determined t h e  c a l l  t o  be  an emergency, t h e  d i s -  
pa t che r  phoned t h e  r e l e v a n t  information by d i r e c t  
l i n e  t o  t h e  w a i t i n g  squad. He then reques ted  t h e  
P o l i c e  Department t o  d i spa tch  a v e h i c l e  t o  t h e  scene.  

A p o l i c e  v e h i c l e  i s  reques ted  f o r  s e v e r a l  reasons :  

(1) I f  t h e  person needing a s s i s t a n c e  dies. t h e  
p o l i c e  o f f i c e r s  on t h e  scene can make a  
pre l iminary  i n v e s t i g a t i o n ,  n o t i f y  t h e  







FIGURE 2-3 Emergency Transports by Vehicle Type 
City of Detroit 

1968 - 1968 

From: D e t r o i t  Pol ice  and F i r e  Department 
Annual Reports f o r  t h e  years  l i s t e d .  

TABLE 2-2  
EMERGENCY TRANSPORTATION CHARACTERISTICS 

Po l i ce  AlrS3ulwaqons and F i r e  Rescue Trucks -- 
CITY OF DETROIT 

1960 - 1968 

POLICE AMBULWAGONS -- FIRE RESCUE TRUCKS 

 in./ M i . /  Ml.n./ 
# Runs # Hours # Miles Run # Runs # Hours # Miles g 

M i . /  
Run - 

"?r;lice s t a r t e d  t o  u se  Ambulwagons during t h e  l a t t e r  p a r t  of 1960. 
b~eniand f o r  Po l i ce  t r a n s p o r t a t i o n  peaked during 1965. As a r e s u l t ,  t h e  Po l i ce  IMPACT 

Ce?taa: was d i r e c t e d  t o  implement a r ev i sed  screening procedure.  

Sources:  Annual Reports,  D e t r o i t  Po l i ce  and F i r e  Departments. 
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comply with the i n l l ~ i - ,  .!! req~irernentn of the act. 

(4 )  An annual license shall be issued: 

(a) Foliwing a Lemporary license when inspection sliows 
t h a t  tile amkxaiance is in compliance with the act and these 
r u l e s .  

(b) Following a conditional license when inspection 
shows that deficiencies have been corrected. 

(c) Upon renewal. application when the ambulance is in 
compliance with the act and these rules. 

(51  An anbuiance License remains the property of the 
department of public health. 

R 325.2203. Arnbularice licenses; expiration, termination and 
display 

Rule 3. (1) An ambulance license expires on June 30 
of each year and an application for renewal shall be made at 
least 1 month before that date for continuation without a 
lapse. 

(2) A change in amb~~lance w~ership terminates the 
license and requires a new application and a new license. 

(3) An ambulance license sticker shall be displayed on 
the rlght side window of the ambulance so it is visible from 
the outside of the ambulance. An unlicensed vehicle shall 
not display a license sticker. 

(4) An ambulance license shall he available for inspec- 
tion at the base station of the ambulance. 

R 325.2204. Ambulance attendant and attendant-driver licenses. 

Rule 4. (1) An application for an ambulance attendant- 
drxver license shall be made on terms provided by the director. 
The fee prescribed in the act sl~all be payable to the state 
oi Mlchigan and shall accompany the application. 

(2) An ambulance attendant or attendant-driver license 
shall be issued to an individual who meets the requirements 
of the act for attending patients carried by dn ambulance. 

ATTACHMENT 3-A 6 5  

( 3 )  An attendant and an attendant-driver shall have a 
currently-valid certificat-e .eviciencing successful completion 
of the advanced course in first aiZ gFven by the American 
Red Cross, the U . S .  Burcau of Mines, or the equivalent, in- 
elding i"ledica1 Self -Help or St. John's Fa-buiance Corps 
. . .  --- -LaA;llng, - certification by ihe ?rational A~Bulance Trainfng 

Institute, or recognized training as a medical corpsman in 
the armed forces. 

(41 A n~n-renewable temporary attendzni license shail 
be issued for a period of 90 days to an individuai wile: 

(a) Meets all requirements of the act except as to 
training. 

(b) Has completed a minimum of 10 hours of training in 
1 one of the training programs described in sub rule (3). 

(c) Is enrolled in 1 of the training programs described 
in sub rule (3). - 

(d) Is accompanied by a licensed attendant cr atteiidant- 
driver while performing duties as an attendant. 

(5) A license is valid for 1 year, unless 3then7ise 
stated. 

( 6 )  The licenss remains the property of the depariment 
of public health. 

(7) The iicense shall be carried b y  the licensee while 
performing the duties for which he is licensed. 

R 325.2205. Ambulance equipment. 

Rule 5 .  (1) An ambulance shall carry a n'inirnur of first 
aid equipment as recornended by the Comniittoe on Trauma of 
the P-merican College of Surgeons or iis equivalent; and 
appearing in Appendix A. 

(2) Oxygen equipment shall consist of at least 2 
series D or E oxygen cylinders, or the equiva3ent. with re- 
ducing valves and appropriate mask. 

( 3 )  An arrhulance shall carry a minimum of 2 stretchers 
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9 .  Saratoga,  l 5 O O O  G r a t i o t  
3 .  S i n a i ,  5767 W. Outer Drive 
11. Mt. CaLmel, 6071 W. Outer Drive 
12, itlartln Place West, 19535 Schoo lc ra f t  
13. Redf ord C~ir~xuni ty ,  25210 Grand ?Aver 
14. Botsford General ,  28050 Grand River,  

Farrnington 

Hospi ta ls  which developed a  h e l i s t o p  during t h e  p r o j e c t  
were: Det ro i t  General, S t .  John ' s .  Holy Cross, Sara toga ,  
and M t .  Carmel, Eotsford  had a  developed landing s i t e  be- 
f o r e  t h e  ~ r o j e c t  s t a r t e d .  (The approximate l o c a t i o n s  of 
t h e  p a r t i c i p a t i n g  h o s p i t a l s  a r e  shown i n  Figure  4-1.) 

Emergency room personnel  a t  t h e  p a r t i c i p a t i n g  h o s p i t a l s  
were then shown how t o  complete forms on p a t i e n t s  be ing 
t ranspor ted  t o  t h e i r  f a c i l i t y  a s  p a r t  of t h e  program. 

During t h e  months of da t a  c o l l e c t i o n  t h e  emergency room 
personnel  completed t h e  eva lua t ion  forms on a l l  demonstra- 
t i o n  a rea  p a t i e n t s  t r anspor t ed  by t h e  po l i ce ,  rescue  squads 
o r  t h e  cont rac ted  aqbulance f irm. P a t i e n t s  were recog- 
nized through a h o s p i t a l  i d e n t i f i c a t i o n  band which t h e  
t r anspor t ing  a t t endan t s  secured  t o  t h e  p a t i e n t .  The bands 
were color-coded o r  o therwise  marked t o  des igna te  each 
po l i ce  p rec inc t ,  t h e  f i r e  rescue  squad, o r  t h e  p r i v a t e  am- 
bulance firm. Preceding each d a t a  per iod ,  emergency room 
p h - s i c i a n s  or t h e i r  s t a f f  were b r i e f e d  on t h e  next  pe r iod  
of da ta  co l l ec t ion  and advised  of a r e a s  i n  which t h e  medi- 
c a l  evaluat ions  co7~ld be  improved. 

Survey of Emercjency Reportinq Groups 

? ro?ec t  s t a f f  i nves t iga t ed  s e v e r a l  emergency d e t e c t i o n  and 
n o t l f l c a t i o n  groups which v o l u n t a r ~ l y  r epor t ed  acc iden t s  o r  
o the r  emergency s i t u a t i o n s .  These groups were ou t s ide  t h e  
Po l l ce  and F i r e  Departments' communication c e n t e r s  b u t  sup- 
plenented t h e  emergency r e p o r t i n g  funct ion .  (The f i r e  and 
p3 l l ce  cnnmun~cation c e n t e r s  a r e  descr ibed i n  Chapter 2.) 
%%en a  qrsup was l a r g e  enough t o  have an impact on t h e  re-  
porting of ~ n c i d e n t s  w i t h i n  t h e  scope of t h e  demonstrat ion,  
they were requested t o  participate. 

The communication groups i n v e s t i g a t e d  inc luded t h e  Community 
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Each of  t h e  commerciai a t t e n d a n t s  nad t a k e n  t h e  N a t i o n a l  
Ambalance I n s t i t u t e  T r a i n i n g  Course.  S e v e r a l  of t h e  a t t e n -  
d a n t s  were a l s o  v e t e r a n  para-xterlics. I n  c o n t r a s t  t o  t h e  
p o l i c e  and f i remen,  t h e  a t t e n d a n t s  had o n l y  one f u n c t i o n  t o  
perform- t o  t r e a t  and t r a n s p o r t  i n j u r e d  p a t i e n t s .  

A l i s t  of t h e  equipment i n  t h e  commerciai v e h i c l e s  is  i n -  
c luded a s  Attachment 4-Ce M comparison c a n  b e  rr.ade between 
t h e  equipment package c a r r i e d  by t h e  commercial s e r v i c e  and 
t h e  one i n s t a l l e d  i n  t h e  ambulwagons. 

Problems Encountered: S e v e r a l  s i g n i f i c a n t  problems were .- 
posed by t h e  f a c t  t h a t  a  p r i v a t e  f i r m  would b e  t r a n s p o r t i n g  
p a t i e n t s  normally t r a n s p o r t e d  by  t h e  p o l i c e .  A n t i c i p a t i n g  
t h e  c a s e  o f  i n j u r e d  c r i m i n a l s ,  it was d e c i d e d  t h a t  comnerc ia l  
a t t e n d a n t s  would t r a n s p o r t  even t h o s e  p e r s o n s  i n  p o l i c e  
cus tody ,  b u t  t h a t  a  p o l i c e  o f f i c e r  would accompany them. 
Another  problem was a l s o  r e l a t e d  t o  p o l i c e  work. The qu ide-  
l i n e s  f o r  homicide and s u i c i d e  c a s e s  were  f r e q u e n t l y  reviewed 
w i t h  t h e  p r i v a t e  a t t e n d a n t s  s o  t h a t  c o u r t  e v i d e n c e  would 
n o t  b e  d e s t r o y e d  o r  moved. A t h i r d  problem was one of  
"community r e l a t i o n s . "  A f t e r  a  c a s e  i n  which t h e  problem 
had a r i s e n ,  t h e  a t t e n d a n t s  were  i n s t r u c t e d  t o  examine and 
t r e a t  i n j u r i e s  i n s i d e  t h e i r  v e h i c l e  if t h e y  e x p e c t e d  any 
t y p e  o f  crowd antagonism. D e s p i t e  t h e  s e v e r i t y  of i n j u r y  
and t h e  requ i rements  o f  p r o f e s s i o n a l  t e c h n i q u e ,  t h e  a t t e n d -  
a n t s  were a d v i s e d  a g a i n s t  becoming t h e  f o c u s  o f  crowd 
a t t e n t i o n  when t h e y  prov ided  t r e a t m e n t .  

Medical  T r a i n i n q  Programs For  P o l i c e  A t t e n d a n t s  

One p a r t  o f  t h e  p r o j e c t  d e s i g n  was t o  d e v e l o p  an experimen- 
t a l  emergency medica l  r e s p o n s e  method which  employed 
s p e c i a l l y  t r a i n e d  and equipped p o l i c e  o f f i c e r s  and which 
could  b e  compared t o  t h e  normal p o l i c e  method and t h e  o t h e r  
methods o f  t r a i n i n g  and t r e a t m e n t  used  i n  t h e  p r o j e c t .  I n  
keep ing  w i t h  t h i s  p l a n ,  two l e v e l s  o f  f i r s t - a i d  t r a i n i n g  f o r  
o f f i c e r s  were e s t a b l i s h e d :  a  twenty-hour advanced c o u r s e  
and a  f ive-hour  rev iew c o u r s e .  The o f f i c e r s  were  i n v i t e d  t o  
v o l u n t e e r  f o r  t h e  w i d  c o u r s e  s e s s i o n s .  

The Advanccd C!=zrse: ??.,z a d v a n c ~ d  l e v e l  o f  t r a F n i n g  a r r a n g e d  
by p r o j e c t  s t a f f  was t a u g h t  by p r o f e s s o r s  o f  s u r g e r y  from 
t h e  Wayne S t a t e  U n i v e r s i t y  School  o f  Medicine.  The surgeon- 
p r o f e s s o r s  were c o n t r a c t e d  w i t h  t o  d e v e l o p  a  twenty-hour 

t rZj-=ing c o u r s e -  A t o t a l  o f  '- " - - -  L I * = ~ : ~ - Y - L ~ v ~  p:olf ce i l i f j . ce rs  
from P r e c i n c t  15 were  t r a i n e d  i n  t h e  f i r s t  c l z s s .  These 
o f f i c e r s  would d r i v e  t h e  amf;ulwagnns t h a t  would b e  medj.cdlly 
equipped a c c o r d i n g  t o  t h e  ~ ~ p e c i f i c a t i o n s  o f  t h e  S t a t e  ambul- 
a n c e  law. Emphasis i n  the c o u r s e  was pl.aced or, mouth-'io- 
mouth and czrdio-pzlrr,=nary r e s u s c i t a t i o n .  Eat$-I o f  t h e  c l a s s  
s e s s i o n s  was l i m i t e d  t o  e i g h t  pa t ro lmen s o  t h a t  p r a c t i c e  
s e s s i o n s  would b e  f r e q u e n t  and e a s y  t o  s u p e r v i s e .  A c o u r s e  
s y i l a b u s  l i s t i n g  t h e  t e x t  and t h e  t e a c h i n g  a i d s  used (movies)  
i s  s t tscl?eB 2s Attachment  4-8. A s  zcentioned i n   he s.amviary 
d e s c r i p t i o n  o f  t h e  d e m o n s t r a t i o n  p h a s e s ,  a  second advanced 
t r a i n i n q  s e s s i o n  was h e l d  f o r  some of t i ie  p o l i c e  o f f i c e r s  
p a r t i c i p a t i n g  i n  t h e  t h i r d  phase .  Ssvent-y-fFve p o l i c e  
o f f i c e r s  from P r e c i n c t  7 were  t r a i n e d .  The p r o f e s s o r s  de- 
c i d e d  t h a t  t h e  c o u r s e  cou ld  b e  reduced  from twenty t o  e i g h t e e n  
h o u r s .  TheWayne County Medica l  S o c i e t y  3o:lcted a c lass room 
f o r  t r a i n i n g  p u r p o s e s  and t h e  Michigan H e a r t  A s s o c i a t i o n  
made s e v e r a l  c a r d i a c  t r a i n i n g  manik ins  a v a i l a b l e  f o r  t h e  
p r a c t i c e  s e s s i o n s .  

The Review Course: The rev iew t r a i n i n g  c o u r s e  c o n s i s t e d  o f  .- 
f i v e  h o u r s  of f i r s t - a i d  rev iew t r a i n i a g  liy i n s t r u c t o r s  from 
t h e  D e t r o i t  F i r e  Department  Academy. These i n s t r u c t o r s  were  
chosen t o  i n s t r x c t  t h e  c l a s s  b e c a u s e  t h e y  were f a m i l i a r  w i t h  
oxygen arid c o u l d  t e a c h  i t s  u s e  and a p p i l c a t i o n .  The rev iew 
c o u r s e  emphasized t h e  "A,B,C'sW o f  f i r s t - a i . d :  s i r w a y s ,  
b r e a t h i n g  and c i r c u l a t i o n .  O f f i c e r s  were a l s o  f a m i l i a r i z e d  
w i t h  t h e  eqrzipmenr., p a r t i c u l a r l y  t h e  back-and neck-boards 
and t h e  oxygen c y l i n d e r s ,  t h a t  would b e  p l a c e d  i n  t h e i r  
s t a t i o n  wagons. A s  i n  t h e  advanced c o u r s e ,  t h e  c l a s s  s i z e  
was s m a l l ;  b u t  p r a c t i c e  s e s s i o n s  were  k e p t  t o  a  minimum. 
A t o t a l  of f i f t y  p o l i c e  o f f i c e r s  from P r e c i n c t  i 5  were q i v e n  
t h e  rev iew t r a i n i n g .  It was i n t e n d e d  t h a t  t h e s e  o f f i c e r s  
and t h e  advanced-+ra in ing  o f f i c e r s  i n  t h a t  p r e c i n c t  would 
supplement  e a c h  o t h e r  when t h e y  were  an emergency iuedical  
r u n s  and a l s c  p r o v i d e  a  b a s i s  f o r  comparing t h e  twc t r a i n i n g  
l e v e l s .  

4-4 - BRIEFING SESSIORS 

Before  i n i t i a t i n g  any a s p e c t  o f  t h e  p r o j e c t  o r  any one o f  
t h e  t h r e e  d a t a - c o l l e c t i o n  p e r i o d s ,  b r i e f i n 9  s e s s i o n s  ..<ere 
h e l d  by CRP and U n i v e r s i t y  of Michigan I n s t i t u t e  s t a f f  w i t h  
t h e  p e r s o n n e l  involved  i n  t h e  d e m o n s t r a t i o n .  For t h e  f i r s t  
p e r i o d  o n l y  t h e  o f f i c e r s  from t h e  f o u r  demons t ra t ion  pre -  







: l i n e  our  b a s i c  requ i rements  f o r  -the ground and a i r  ambulance 
- v i c e .  I f  you a r e  i n t e r e s t e d  i n  s u p p l y i n g  t h i s  s e r v i c e ,  we 
p e s t  tl-iat yolrr f i r m  submit  a formal  p r o p o s a l  t o  t h e  Mayor's 
m i t t e e  f o r  Community Renewal specffyi .nq i n  s u f f i c i e n t  d e t a i l  
Ir c a p a b i l i t i e s  t o  supply  t h e  serv;ce. 

; e p a r a t e  p r o p o s a l  nay be  submi t ted  f o r  t h e  axbulance  s e r v i c e  
;/or f o r . t h e  a r b u l a n c e  equipped h e l i c o p t e r  s e r v i c e .  k com- 
led p r o p o s a l  f o r  botin s e r v i c e s  may a i s o  b e  s & m i t t e d .  P r o p o s a l s  
?u ld  i n d i c a t e  t h e  c o s t s  f o r  t h e  p r o v i s i o n  o f  t h e  s e r v i c e s  and a  
: a i l e d  d e s c r i p t i o n  of  t h e  equipment is  t o  b e  prov ided .  The 
.ached l i s t  cf in format ion  and r e q u i r e m e n t s  should  govern your  
; p c s a l .  

r v i l i  b e  happy t o  answer any q u s s t i o r , ~  you may have about  
, c l f i c  i t e m s .  3ecause  t h i s  p r o j e c t  phase  i s  scheduled  t c  begir .  
, ruary  i s t ,  we would a p p r e c i a t e  l e a r n i n g  o f  your  i n t e n t i o n s  i n  
jard t o  s u b m i t t i n 4  a  p r o p o s a l  by  Novemher 2 5 ,  1968. The a c t u a l  
,posa l  should  bs submi t ted  by December IS ,  1968. 

S i n c e r e l y ,  

Games 9. Wiley 
D i r e c t o r  

I. THE - ~ 4 3 U W C E  SERVICE 

C o n s i d e r a t i o n s  f o r  t h e  ground s e r v i c e  a r e :  

D i s p a t c h  The v e h i c l e s  and s t a f f  w l l l  b e  dispatched 
b y  t h e  p o l a c e  coirinunlcatlon p r e p  r a d i o  
system. The c o n z r a c t o r  will b e  rcopons-  
rS1e f o r  r a d i o  equipment on l o a n .  
I q s t r a c t i o n  on u s e  of t h e  r a d i o  will S e  
g l v e n .  

2 .  C l i e n t e l e  

4. Hous i n q  

C l ~ e n t e i e  w r i l  be  p e r s c q s  c o r m a l l y  
s e r v i c e d  by t h e  D e t r o l t  P o l i c e  Department .  
The ambulance w i l l  respond t o  t h e s e  c a l l s  
e x c l u s i v e i v .  S e r v i c e  s h a l l  b e  r e n d e r e d  
w l r h o u t  r e g a r d  t o  r a c e ,  c o l o r ,  c r e e d ,  
n a t i o n a l  o r i g i n  o r  s e x .  

Tn~o moderr. and m e c h a n i c a l l y  sound arrhu- 
l a n c e s  w i l l  be r e q u i r e d .  The p r o p o s a l  
should  i n c l u d e  a description o f  t h e  
v e h i c l e s  t o  b e  used,  t y p e  and r a k e ,  t h e  
d h e n s i o n s  of t h e  p a t i e n t  compartment, 
pa ti en^ c a p a c i t y ,  s t r e t c h e r  a r rangement ,  
l o a d i n g  f a c i l i t i e s ,  a i r  c o n d i t i o n i n g ,  
e t c .  

The v e h i c l e s  and t h e i r  equipment s h a l l  b e  
m a i n t a i n e d  and k e p t  i n  c l e a n  c o n d i t i o n  by 
t h e  c o n t r a c t c r .  Warning l i g h t s  and s i r e n  
m3st b e  i n  accordance  v i t h  t h e  laws o f  
t h e  S t a t e  and C i t y  o f  D e t r o i t .  The 
v e h i c l e s  s h a l l  a l s o  b e  equipped w i t h  in -  
s t r u m e n t s  and m e t e r s  t o  r e c o r d  m ~ l e a g e  
t r a v e l e s .  The ambulances t o  b e  used n u s t  
b e  specified a n l  a r e  t c  be  s u b j e c t  t o  
inspection by  menkers o f  t h e  CRF s t a f f .  

The p r o p o s a l  shouid  c o n s i d e r  two s e p a r a t e  
a l t e r n a t e s  i n  p l a n n i n g  f o r  hous ing  f a c i l i -  
l-7 -c 
- - - w e  



a .  Housing t o  b e  prov ided  by  t h e  con- 
t r a c t o r  

b. E c u s i ~ g  t o  b e  prov ided  by t h e  c i t y  
a t  no c o s t  t o  t h e  c o n t r a c t o r .  

Eqz~pment  s h o u l d  approxlmace t h a t  which 
1s r e c o w e n d e d  b y  t h e  American C o l l e g e  
o f  Surgeons Committee on Trauma and con- 
form t o  s t a t e  law, HB #3946. 

The equipment c a r r i e d  must l n c l u d e  a  
h e a r t  l u n g  r e s u s c i t a t o r ,  a  r e s u s c i t a t o r  
w i t h  masks o f  a s s o r t e d  s i z e s ,  a n  a s p i r a -  
t o r ,  a  hand Ambu, a s  w e l l  a s  l a r g e  
u n i v e r s a l  d r e s s i n g s ,  s t e r i l e  gauze p a d s ,  
a s s o r t e d  gauze,  mus l in  and e l a s t i c  
bandages,  a d h e s i v e  t a p e ,  t o u r n i q u e t s ,  
tongue b l a d e s ,  bandage s h e a r s ,  s a f e t y  
p i n s ,  t r i a n g u l a r  bandages o r  s l i n g s ,  
a s s o r t e d  arm and l e g  s p l i n t s ,  padded 
b o a r d s ,  o ropharyngea l  a i r w a y s ,  mouth t o  
mouth r e s u s c i t a t i o n  a i r w a y s ,  sandbags 
and s p i n e  b o a r d s .  

A l i s t  o f  equipment ( i n c l u d i n g  s a f e t y  
equipment)  must b e  i n c l u d e d  i n  t h e  
p r o p o s a l .  

6 .  D r i v e r s  and 
A t t e n d a n t s  Both t h e  d r i v e r  and a t t e n d a n t  must have 

a t  minimum, N a t i o n a l  *mbulance T r a i n i n g  
I n s t i t u t e  c e r t i f i c a t i o n  o r  i t s  e q u i v a l e n t .  
Type and r e c e n c y  o f  t r a i n i n g  must b e  
o u t l i n e d  i n  t h e  p r o p o s a l .  

An a t t e n d a n t  and d r i v e r  f o r  each v e h i c l e  
must b e  a v a i l a b l e  twenty-four  ( 2 4 )  h c u r s  
a day ,  seven  (7 )  days  a  week f o r  t h e  
c o n t r a c t  p e r i o d .  

Tne d r i v e r  must have  a  good d r i v i n g  
r e c o r d  and b e  p r o p e r l y  i i c e n s e d .  

Both t h e  d r i v e r  and a t t e n d a n t  w i l l  b e  

r q u i r e d  t o  f i l l  o u t  and coz!-i?piste check 
l i s t s  and forms on e a e h  p a t i e n t  r u n  a s  
p a r t  o f  t h e  exper iment .  

A d d i t i o n a l  c o n s i d e r a t i o n  w i l l  b e  g i v e n  t o  
t h e s e  f i r m s  employing war v e t e r a n  c e d i c s  . 
Tlie cor . t ractor  s h a l l  comply w i t h  t h e  
r e q u i r e m e n t s  o f  t h e  Kich igzn  Wor'man's 
Compensation Act and w i l l  ixaintairi  i n -  
s u r a n c e  t o  che  l i m i t s  r e q u i r e d  by l a w .  

7 .  I n s u r a n c e  The c s n t r a c t o r  must a g r e e  KO f u r n i s h  
Prop-r ty Danage I n s u r a n c e  i n  t h e  squm o f  
$53,000 and k & l i c  L i a b i l i t y  [Bodi ly  
I n j u r y )  I n s u r a n c e  o f  $50,300 f o r  one 
p e r s o n  and $233,000 f o r  any more t h a n  one 
o c c u r r e n c e .  The C r t y  o f  D e t r o i t  i s  t o  b e  
a d d i t i o n a l l y  i n s u r e d .  

8. F a i r  Employment The c o n t r a e t o r  must a g r e e  t h a t  h e  w i l l  
P r a c t i c e s  n o t  d i s c r i m i n a t e  a g a i n s t  any em-ployee o r  

a p p l i c a n t  f 3 r  emplo-pen t  t o  b e  e ~ - p l o y e d  
i n  t h e  p e r f o m z n c e  of  t h i s  C o n t r a c t  w i t h  
r e s p e c t  t o  h i s  h i r e ,  t e n u r e ,  t e r m s ,  
c o n d i t i o n s  o r  p r i v i l e g e s  s f  employxent 
sr any  r , a t t e r  d i r e c t l y  o r  i n d i r e c t l y  r e -  
l a t e d  t o  e m p l o y ~ ~ e n k  because  of  h i s  age .  
e x c e p t  when baaed =n a bona ficie cccupa-  
t i o c a i  q u a l i f i c a t i o n  o r  because  of h i s  
r a c e ,  c o l o r ,  r e l i g i o n ,  n a t i o n a l  o r i g i n  
o r  a n c e s t r y .  (Act No. 251 P. A .  1955, 
a s  amended.) 

The c s n t r a c t o r  f u r t h e r  a g r e e s  t h a t  h e  
w i l l  t a k e  a f f i r m a t i v e  a c t i o n  t o  i n s u r e  
t h a t  a p p l i c a n t s  a r e  employed and t h a t  
employees a r e  t r e a t e d  d u r i n g  employment 
w i t h o u t  r e g a r d  t o  a g e ,  s e x ,  r a c e ,  c r e e d ,  
color er n a t i o n a l  o r i g i n .  A f f i r m a t i v e  
a c t i o n  s h a l l  mean: i) The i s s u a n c e  of 
a s t a t e m e n t  of p o l i c y  r e g a r d i n g  e q u a l  
e~pl .33ment  npp0rtl;nits;  and i t s  c o m u a i -  
c a t i o n  t o  a l l  p e r s o n n e l  involved  i n  
r e c r u i i ~ ~ e n t ,  h i r i n g ,  t r a i n i n g ,  a s s i g n -  
ment and promotion;  2 )  N o t i f i c a t i o n  o f  
a l l  employment s o u r c e s  o f  company p o l i c y  
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and i t s  c o m u n i c a t i o n  t o  a l l  p e r s o n n e l  
involved. i n  r e e r u i  -.*it, h i r i n g ,  
t r a i n i n g ,  assigzsnent  and promotion;  
2 )  N o t i f i c a t i o n  o f  a l l  employment 
s o u r c e s  o f  company p o l i q  and 
a c t i v e  e f f o r t s  t o  rev iew t h e  q u a l i f i c a t i o n s  

ar,Pl;rz.nt= - - - - - - - - r-marAl.3ee - _ - _ _ _ - =f - 2 - ,  

s e x ,  r a c e ,  c r e e 2 ,  c o i o r  o r  n a t i o n a l  
o r i g i n :  3 )  R e c r u i t i n g  i n  t h e  m i n o r i t y  
group comnunity f o r  employees: and 
4)  E s t a b l i s h i n g  an i n t e r n a l  sys tem 
of  r e p o r t i n g  c o n c e r n i n g  e q u a l  employ- 
% e n t o  r e c r u i t i n g ,  h i r i n g ,  upgrad ing  
a z d  t h e  l i k e .  :Ci ty o f  D e t r o i t  Ordinance 
Yo. 296-G. 9 

Bresch  o f  t h e s e  covenants  may be r e g a r d e d  
a s  a . m ~ a i e r i a l  b r e a c h  o f  t h e  c o n t r a c t .  

Companies Mailed Request  f o z  Proposa l :  

A r n e  Smbulance Se--ice 
American n-nbulance Coxpany 
E i u e  S t a r  Airbulance Cornpany 
D e t r o i t  A i i u l a n c e  S e e v i c e  
Di -c - t r i ch  Arrbulance S e r v i c e  
F l e e t  L ~ b u l a n c e  S e r v i c e  
Genera l  i l i u l a n c e  S e r v i c e  
Michigan Arrbulance ComFany 
Quick hnrjulance S e r v i c e  
S h u r b a n  Ambulance S e r v i c e  
S u p e r i o r  Ai~bulance  S e r v i c e  
TT- . l i l v e r s a l  , m u l a n c e  S e r v i c e  

Webb-Mercy Ai&ulance S e r v i c e ,  I n c .  

S u b s i d i a r y  companies t o  above: 

A .  A ,  P.rbular.ce Accom.oZation Ccrnpany 
A i r p o r t  Ambulance S e r v i c  
A l l e n  Park  h ~ b u l a n c e  S e r v i c e  
Xv5alance S e r v i c e  Compny, I n c .  
Broo:is m u l a n c e  S e r v i c e ,  I n c .  
C e n t r a l  ArnbcPance S e r v i c e  
Chiirebers D e t r o i t  Lmhulance 
Dearbcrn Ambulance S e r v i c e  
E a s t  S i d e  Ambulance S e m i z e  
Linco ln  Park A-~bulance S e r v i c e  
Livonia  . ~ u l a n e f :  S e r v i c e  
McFarlan? F u n e r a l  Rone 
Mercy Arnbuiance S e r v i c e ,  I n c .  
North-End Ambulance S e r v i c e  
P o n t i a c  Ambulance S e r v i c e  
R e d f ~ r d  R ~ b u l a n c e  Servic 'e  
T-ylor Aiabulanee S e r v i c e  
Webb .Xmkulance S e r v i c e  
West-Side PPrpbulance S e r v i c e  
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CXAPTER SIX --- 
F I E L D  TEST D E S I G N  A_$= PLQVNING 

6-1, DEVELOI"W?TT OF TFiE TEST 

A d e n o n s t r a t i o n  pro5ec t  o p e r a t i n g  i n  a complex r e a l  en- 
>:< i;in:ornt -- i s  of  l i t t l e  p o t e n z i z l  v a l u e  u n l e s s  t h e  program 

is  planned azd executed with c a r e f u l  c o n s i d e r a t i o n  o f  t h e  
p r o j e c t  eval . la t ion.  m r t h e m b r , r r e , ~ ~ p r o j e  which a r e  in -  
v o l v e a  ir an a r e a  sf c r i t i c a l  cornrunicy s e r v i c e s  must be 
I n ~ l e m e n t e d  i n  a  manner t hae  minin.izes d i s t u r b a n c e s  o f  t h e  
s e r v i c e ,  b o t h  a t  t h e  comnencexent and t e r m i n a t i o n  of t h e  
program. The SeveiopnenL 3f Zhe 3 e c r o i t  P r o j e c t  was ad- 
d ressed  t o  b c t h  of  t h e s e  e c p a l i y  impor tan t  rccjuircments .  

l e t r o i t  has sr'joyed a long I-Zscory of p v b l i c  arr33uiance 
s e r v i c e . 1  Ifi o r d e r  t o  s u c c e s s f u i i y  meet t h e  two r e q u l r e -  
n e n t s  s t a t e d  above. che pro3ec t  was p laaned  and conduckeE 
within t h e  fraxrwcrk of t h e  e x i s t i n g  system. A l l  s ~ b -  
systems which were t h e  s u b j e c t  s f  examinat jcn b.ut riot 
p r e v i o u s l y  il? o p e r a t i o n  were superirnrjosed upon . the e x i s r i n g  
syssem. 

The m z j o b -  p o r t i o n  of t'ne public arcbalance s e r v i c e  i n  C e t r c i t  
is provided by t h e  P o l i c e  Dspartment. T h i s  s e r v i c e ,  which 
is  descr ibed  i n  l e t a i l  i n  k a p t e r  2 ,  i s  p r o v i d e d b y  approxi -  
m a t e l y  f s u r  t o  fight s t a t i o n  wagons on c o n s t a n t  p a t r o l  i n  
each cf the p r e c i n c t s  which xange from t h r e e  t o  twenty-two 
square  n i l e s  i n  are-a. This  recovery  system o f f e r s  t h e  
p o t e n t i a l  advantage o f  r a p i d  r e s p o n s e  w i t h  a  v e h i c l e  r e l a -  
c i v e l y  c i o s e  t o  any p o i n t  i n  t h e  c i t y .  Disadvantages  a r e  
t h e  d i f f i c u l t y  an2 c o s t  of  m a i n t a i n i n g  xodern equipment 
s ' t an ta rds  i n  a  t o t a l  of  120 arrOclwagonm, and h i g h  p r o f i c i e n c y  
ic c u r r e n t  f i r s t  a i d  s k i l l s  i n  over ISDO o f f i c e r s  a s s i g n e d  
;ct motor p a t r o l  i n  t 5 e  t h i r t e e n  p r e c i n c t s ,  The p o l i c e  
ai;ii.uiwagons r e p r e s e n t  one r e c c v e r y  system "mode," i . e . ,  
eual-purpose v e h i c l e s  o p e r a t i n g  on c o n s t a n t  p a t r o l .  

IA kLs tory  of t h e  D e t r c i t  s n ~ . v i c e  is  g i v e n  i n  Ck;apter I. 
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Purpose of this project 

The performance of ambulance sewices is rendered by the Detroit Police Department, the 
Detroit Fire Department, a private ambu!ance company, and a specially trained platoon in 
precinct 15 of the Detroit Police Department will be evaluated through data collected from 
the Communication Center, the ambulance attendant, and the emergency room personnel. 
No evaluation or criticism will be made of any individual. Ail results will refer to the perform- 
ance of a eroup, in a precinct, during a one-month period. 

Ambulance Attendants Check Sheet. 

Fill out the form by checking all boxes that are applicable to the case, if the information is 
available. 

Kg.: If it was not possible to determine whether victim in automobile accident was using 
safety belt do not record anything in the appropriate boxes. It is a part of this project 
to determine how often it is difficult or impossible to obtain this information. 

Odometer readings require only the last four digits. Far example, if your counter shows 88 
127.2, write only 127.2 including the nearest tenth of a mile. 

To describe difficulties en route, if the forrn does not clearly identify your difficulty, please 
check box marked "other" and explain in a iew words. 

The "type of act~on to aid injured" and the "type of inluty and body area injured" for each case 
will be compared with similar information obtained from the emergency rwm, and then com- 
bined to obtain the group results. 

The precinct number, shift number, patient name, date, and hospital name are very important 
for the proper evaluation of this project, Please be sure to include this information. 

The time information will be evaluated by the computer, and it is possible to determine if 
your information is correct. Please fill out such information as accurately as possible and do 
not round off to the nearest five mi~iutes or few minutes interval. 

e.g., if time is 10:Ol a.m., write 10:01 a.m. and not 10:OOa.m. 
if time is 9:33 p.m., wrlte 9:33 p.m. and not 9:35 p.m. 

Comments: -- 
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Purpose of this projsct 

The performance of ambulance services is rendered by the Detroit Police Department, the 
Detroit Fire Department, a private ambuiance company, and a specially trained platoon in 
precinct 15 of the Detroit Pol~ce Department will be evaluated through data collected from 
the Communication Center, the ambulance attendant, and the emergency room personnel. 
No evaluation or criticism will be made of any individual. Ali results will refer to the perform- 
ance of a group, in a precinct, during a one-month period. 

Emergency Check Sheet 

In addition to the above stated objective, this study will also attempt toestablish a pattern of 
injury to be used todetermine requirements for the tra~ning of ambulance attendants. 

The cost benefit analysis part of this project sliould allow us to make recommendations as to 
what level of training is desirable for ambulance attendants in the city of Detroit, and how often 
speciai occurrences will place demands on the arnbuiance pe~sonnel which areabove or below 
their level of capability, 

The forms should be filled out under the supervision (delegation of authority is acceptable) of a 
physician. 

Some entries are purely clerical in nature, however the description of injury should preferably 
be completed by a qualified nurse. 

The questions about required level of training are to be answered by a physician. The subjec- 
tive appraisal of different physicians under varying circumstances of stress and environment 
will not be a cause for a major bias in the final evaluation because many hospitals are involved 
and only group results will be considered. 

The bottom tear-off sheet is to be filled out by a physician; comments will be appreciated. lm- 
mediately after completion, they should be separated and place into an envelope or file so that, 
after a one-month data collection period is complete, an appraisal can be made of the perform- 
ance of a group, in a batch mode, without causing any risk of liability to patient, ambulance 
attendant, or physician. On this tear off sheet, the following information is important to iden- 
tify the group. 

Precinct # 
Shift # 
Police, f~ re  department, or private ambulance company. 
d l  for period midnight to 8:00 a.m. 
#2 for period 8 a.m. to 4 p.m. 
$ 3  for period 4 p.m. to midnight 

Both the top portion and the bottom tear-off w ~ l l  be del~vered exclusively to a representative of 
the Highway Safety Research Institute at regular intervals durlng data collection and after 
completion of the One-month data collection period. 

Comments -- - 

-- 

- - 



Data ;IltissEon -**- -.~ -,-*, ~ - ~ ~ f i s ~ g l k ~ ~ f  u~ L & ~ J D ~ H &  ! 
Task beir,g performed a t  time cf incidi jr~t 6etec:icn .?r : (To bt. il!e out for cdci; errfcgelcy i;i;s$soPj 

chspatch ' ,*, ' j r > . ~ g  ~ ~ i ~ ~ d ? i : L I ; 1 ' 1 y a c i ; ~ ~ m p l i ~ i ? i ~ I i  a i2a'irul r: PfojecI. I~pe~l2y:b - . . 

Craw 0i7 c.oaril [in addirio? t<, pilot) a n u  mbssozn ; z:i: a: : e l  clio:: .- ....-...-..............--..........-...- 
i d:liP;i);! i:f 181 .ding 

................... .... .:?,!~2:??5'! .in~t'E?5t.2tifi;?i 

...icdl!on o i  inciaeni 
2 - - .......... . (if  : , 2 ~  + " :a rd iny  - > location) 

,,*- ~,-" ......... -,,-.-. . --.- .....- .. - ....... 
... 31;tanee hetween iawlng site ana incidene 

Al t~tuae a t  cfcte:rion ........... ............. -- ..... --.---*------" .. 
Type of in2ideni 2 ' . a : r d i ~ ~ g b ~ s i r b  but uilst$ccsssfhfl 

Tra5lc a5:cideni Cj Pedestrian C] Mol<.r.i:i:', t t  Lri)LEe:~,s erlratiflterecji which ~mhlbirec:  lai!?ing 
!J Btner accioefiti injtiry : i'4s c!oar area adjacent ti7site 
Lj Crjr?:? ] T, :?i ri ~ L I ~ E ~ ,  4 3  
r-' Fire i -, , : A  t d q 2 6  :,.a<: r_i Wind 

other (specify! i. , 0pei oJ.; , w+'. !- ~v,,,,i.,ns isncjcify: , ____-.- 

Weather conditions ... -- ....... .- ........-. , ..... .. 
.4.:2; i. ic. :,j~'? n~c,.? possl'zia to lower a mir f  to ';he 

Cei i ;  175 (esiimaied) - 
~ ( j :  .L'-, :: !jzc %(:?;I 4951r35lt :x:!:j *2a~1ipr7efi? w j :  

. . ~ l C  I 1 "4;. 
~, . , , is-: , 1 ,  

V ~ s i D i l t t y  (:6?.it;t>>3ied) -- . 

!, ., , . IC , \?.>C, . t 5'()$&1",I y.it" +:ie .;. 

, I  : Z I ? : ! ~ ~  1 r\;a Ian. linz 
.,:i:+;;dar.l '_ -?tr?,.! possitle with 

A.ienca:;t either e l  these 

: r<,, i:S: rias5;lr beEow -I.------------- 
1 nsEis pr:fo;v!ed after lat~cfi!?;.: 

. i s : ( . 2  iili .. kxtricatian . 
i i i11Iea;c:al aid icv:ciirn 

, : !"taas!r;;-; ~iizi'im tci hnsp;lal  
, , . , . . u J ^ ? i  'T!LTU, 
. . ; 1 c ,  ; j $ h ~ ,  (ypecif.*; 

.*;,,. t ': (3 cr (3 )  , u b ~ ~ v z  .. ; is ,:er7osrned, the 8:rhuiance 
:: , ,;'.; ;'or,--d rigs? ,::; r:i-:p:e!.ec 

D~sl~fi;c icarreie8 fo scene -- . . . . . . . . . . .  ... - .........- . --.- -.. .. . 





,/liii * EUI\T?. =--+r.,: --.:" -,,, ,..,, .. r _ _ _ - c  -- , . - -. L-- . - - - .  i - - C  i-- ;~,-""l LLIUS-II"U-. 

- < --,,.-,- . . -  isrjirijr.i3~ U F  8xr.x a s r ~ o d  lxe .xc$ s?:sxsl; <sqeds;; 
..--- ,,_ ; ~ i , i m o s  ~ -dc~;?n-[";is xp-u:; . .- a q ~  -UF pas:., -cu axan: P ~ B S  

:_-: .__- I .  -. 2 r2--9 v . - - -  .+I. I - . A O S  x;,- ps.;cy?.eram S ~ ; ~ T C ; Q = ~  3.;; ; 3  8 5 1 ~ 9  

- ~ - -  - L C  SPA ?3':3qF& s-&:=$ . L C ~ ;  l < ~ ~ a h ~ a i 3 S  gee e = - ~ ~ n r d a  
- .- " ---. -:--- -- --<-. - - -  - -  ~. .. , . . . . S T ,  = pai;Te;t;c a;-a.w: g.;;; 10.j .. " r,i . .___ * _ . 
-..t-- . , :>- AG.-,23z3 n7--- ,ir 'eTqzTrene az;-.i.,. asaq: 3 c3<$ ;o- 
-. --- - - .- -,- .-: --  - .... ._ __.j - - - A  . . ,, :-.a5 za;izzse~,'saq;~s.\o 3x2 :; s:?ca: la.? 

" - , . -. - - . . - . -  . . -e- kLi ;: <p>G; c ;c paaz3.;-<-,2 &x&p>  s;.J,z:: -2izc 

- ' , -i ;:C-_ ,LC . _iT. ia_ ,_ . ,L  - -  _;: 2;; ;-rri*. pe13q1;.:~3~3 " 7  - -  . - * - .  --I- 
, _I - ,-.- - - , L ? : ? T ~ E . s  ~ - .  . j z i .  =y F-G $-L cs;;sds  us^.^:^ aq 

-zi;.;.:'s;i=> 2 3 ~ ~  '3,- 32 z-:.xMz-:.id - = s ~ y e a a p  E~;.zaiax ; ~ 3  

-xGz;s sxaq us,*y j  ac, ~~yi f l : . ; - . z .~ :e~o  asaKs;.d 232 32 117~,4-;i;rks 

y - . A - T z A ; > ; ~ ~ s c x  5 g : ~  :V sz;;iIsq> LF p6;jb~6;,5 jaaq a,\ecb 
?z?Za>.< aya go r : . i s y ; & j n s ~ g  Ta?,.esqxaSre pcp ;puo;;e=zj~ 



TABLE 7 - 1  

SUMMARY OF APRIL W A G U S T  DATA COLLECTIONS 

C Q 5  V, 
C . d r i a , . . (  vl 

3.G a,c 
v, o u m  hu.3 

m "  3 m 
L ~ I  m ! l m  I $C4;.;.YPd. 
u r n *  a ' b c l n ~  
. 4 a , m . . (  C U r i  

$ ;  ga  .@.-I 5 N  
o m $ a , 2 9 m ' u a  

r i l i d b u  a m m  
m c E.4 k h 

m a r w  E c  
0 0 m L l  a 0 0  a4 - f  u a c  u N u 

m 6 a , f i ' + l  
h . d C l d D 1 X r d  e  a u u r l  vl m  h m  m 

L l C ? a l c , a I + J U  
'd a, 3 G C 

4 J O M  C . d U U r  
.rl V Q r l . 4 4 J  
E 6 * E q  9 0, C . 4  m  E 0 

& . P I  U&J Ll L l d  
f f l 4 . J  L l C O ' H W d  

* m a w  d m  

c a  E ' X  0 % "  3: E 

' U 4 d  r l d a ) O C O  
O . > . d E l  m  >;1 o U  

a, o 

m  L4,lz.d U 4 J  
G r n G U m  >.i 
3 ir .ri .rl a, a, .,-I ii m 
C U  ' O C ~ C l O d  

P C  m u n < . d  
4.d .d h u d :  & 
ri u r ~  a, m ? .  
d a , l U o S m a l &  
E h C U C , c i i ~ .  m a - +  o g u  -I 

u ;  8 U , k , z $ " ;  

-2 , c L l 2 1 0 0 m s : a  
+ , n m + J c > 4 J F Z  



.'O ',. , 
? J  ,: 'L 
:-4 ! : rr? i' 8 ,  

0.' <!I 

<> &.I r-I 
, ' !  8'1 <: 

!.: ,+ ;,. , , 
Q q 2  {f, < ,<, 

C! - 
,,: .: 1; 

. r i  0 rn 
4 L4 :3 
m '44 a 
iit :i 

09 R: 
ffl k4 .? " 7 

1U ri 432 
r.4 d r- 
I-, q.4 e: 



d i s c u s s e d  h e r e .  

The i n t e n t  i s  no t  t o  o v e r e m p h ~ s i z e  t h e  problems o r  t o  imply 
l a c k  of  cooperation from any group  =r agency. A l a r g e  num- 
b e r  of c b s e r v e r s  and p a r t i c i p a c t s  were involved  i n  t h e  
aemons t re t lon  and vo1.c-:tarily p rov ided  s e r v l c e s  which r e -  
q u i r e d  c o n s i d e r a h i e  expansion o f  t h e i r  n o r n a i  work load .  
Never the less ,  t h e  e x p e r i e n c e  o b t a i n e d  i n  t h i s  program could  
a s s i s t  o t h e r s  i n  t h e  e x e c u t i o n  of  s i m i l a r  i n v e s t i g a t i o n s .  
I f  f o r  n o . o t h e r  reason ,  t h e  problems encounte red  a r e  an ap- 
p r o p r i a t e  s u b j e c t  of d i s c u s s i o n .  

The g r e a t e s t  and most s e r i o u s  problem a s s o c i a t e d  w r t h  t h e  
d e t e c t i o n  and r e p o r t i n g  s t u d y  was l a c k  of  d a t a .  T h i s  i s  
d i s c u s s e d  i n  d e t a i l  i n  Chapter  9. While  a  s u b s t a n t i a l  
number of a c c i d e n t s  were r e p o r t e d  by  members o f  t h e  Commun- 
i t y  Radia Watch and by t h e  C i t i z e n s  Band n e t ,  v e r y  feu. 
responses  by t h e  P o l i c e  DepSrtment t o  t h e s e  n o t i f i c a t i o n s  
were docurr.ented. I n  a d d i t i o n ,  t h e  o f f i c e r s  i n  t h e  IMPACT 
Center  had d i f f i c u l t y  d e t e r m i n i n g  t h e  s o u r c e  of p u b l i c  
t e l e p h o n e  c a l l s  f o r  a s s i s t a n c e .  The measure errcployed t o  
a l l e v i a t e  t h e  l a t t e r  problem and t h e  r e s u l t s  a r e  d i s c u s s e d  
i n  S c c t i o n  9-2. 

Some problems were a l s o  exper ienced  i n  o b t a i n i n g  f u l l  u t i -  
l i z a t i o n  of  p r o j e c t  s e r v i c e s .  The c o m ~ e r c i a l  ambulances 
which were t o  s u p p l a n t  t h e  u s e  o f  amAulwagons i n  t'ne demon- 
s t r a t i o n  were no t  d i s p a t c h e d  f o r  a l l  conveyances.  The 
reasons  f o r  n o t  d i s p a t c h i n g  t h e  a r b u l a n c e s  more f r e q u e n t l y  
a r e  n o t  kcown. ~t was n o t  because  t h e y  could  n o t  h a n d l e  
t h e  l o a d .  The d i s p a t c h e r s  i n  t h e  Communication C e n t e r . a r e  
r e s o u r c e  conscious and t h i s  h a s  bsen  s u g g s s t e d  a s  a  p o s s i b l e  
e x p l a n a t i o n .  During t h e  p r o j e c t  t h e y  had a t  t h e i r  d i s p o s a l  
an added c a p a b i l i t y ,  b u t  t h e y  might  have been r e l u c t a n t  t o  
cormi t  t h e  u n i r s  f o r  many c a l l s  t h a t  were n o t  o b v i o u s l y  
t r u e  emergencies .  

S i x l l a r  r e l u c t a n c e  t o  use  ( c r  d i s p a t c h )  t h e  h e l i c o p t e r  was 
e v i d e n t .  Dilriiig 450 f l i g h t  h o u r s ,  t h e  h e l l c o p t e r  was d i s -  
patched t o  46 a c c i d e n t s ,  o r  an average  o f  1 d i s p a t c h  e v e r y  
9.8 hours .  I n t e r e s t i n g l y ,  12 o f  t h e  23  a c t u a l  e v a c u a t i o n s  
occur red  on Fr idays .  U s e  o f  t h e  h e l i c o p t e r  may have  a l s o  
s u f f e r e Z  trom a  r e s o u r c e  consc ious  a t t i t u d e .  There  may be 
o t h e r  c o n t r i b u t i n g  f a c t o r s  however. For  example, a  d i s p a t c h  
z l c k e t  ( a  r e q u e s t  f o r  s e r v i c e )  normally is t r a n s m ~ t t e d  from 

an iMPACT a p e r a t o r  t3 a  d i s t r i c t  d i s p a t c h e r .  I f  t h e  d i s -  
p a t c h e r  wanted t o  u s e  t h e  h e l i c o p t e r ,  hs had io n o t i *  che  
t r a f f i c  c e n t r s l  o p e r a t o r  who m o ~ i z u r e d  t 3 e  h e l i e z p t e r  r a d i o  
t r a f f i c .  Thus, c o o r d i n a t i n g  e f f o r t s  were n e c e s s a r y  i n  t h e  
d i s s a t c h  c e n t e r  which were a l i e n  t o  normal o p e r a t i o n s .  The 
z . c d i f i c a t i o n  of p r o c e d u r e s  n e c e s s a r y  t o  a c h i e v e  smooth oper -  
a t i o n  is sometimes d i f f i c . a i t  t o  i i q i e z e n t  f c r  an exper iment  
of l i m i t e d  d u r a t i o n .  

S e v e r a l  s rob lems  a s s o c i a t e d  w i t h  t h e  docum.entation by ambul- 
ance  a t t e n d a n t ;  were i3e;itioned 5x1 S P C ~ ~ C ) : ~  6 - i l .  Ti-e 
coirn.ercial a t t e n d a n t s  s u b m i t t e d  forms an 87% o f  t h e  pa- 
t i e n t s  t h e y  conve\-ed i n  A p r i l .  i n  August t h e  f i g u r e  dropped 
t o  ?I%. However. some o f  t h e  p a t i e n t s  s e r v i c e d  i n  August 
were conveyed from an a d j a c e n t  p r e c i n c t .  While  p r o j e c t  
r e p r e s e n t a t i v e s  asked  f o r  and r e c e i v e d  forms on t h e s e  pa- 
t i e n t s ,  t h e  a t t e n d a n t s  might  have  r e a l i z e d  t h a t  z > e s e  were 
n o t  p a r t  o f  t h a  dei ; .anstrat ion and may have  provid?? forms 
w i t h  l e s s  r e l i a b i l i t y .  Thus, t h e  r e l i a b i l i t y  on p a t i e n t s  
from P r e c i a c t  16 may have been g r e a t e r  t h a n  71%. Compareble 
d a t a  on t h e  p o l i c e  a t t e n d a n t s  a r e  n o t  a v a i l a b l e .  E s t i m a t e s .  
however, can b e  d e r i v e d .  The d i s p o s i t i o n  o f  a l l  d i s p a t c h  
t i c ! i e t s  fror;. A p r i l  is  giver? i n  S e c t l s n  8-1. Caxiparison of 
t h e  d i s p a t c h e s  f o r  which forms were r e c e i v e d  w i t h  t h e  
d i s p c s i t i o n  of  o t h e r  d i s p a t c h e s  i n d i c a t e s  t h a t  farms were 
r e c e i v e d  f o r  63% of t h e  p o l i c e  conveyances from t h o s e  p r e -  
c i n c t s  t h a t  were  n c t  se--iced by  '_he c o ~ ~ ~ t e r c i a l  a ~ k u l a f i c e s .  

The o r i g i c a l  concept  3 f  t h e  demcns t ra t ron  ep-phas ize l  reduc-  
t i o n  of  s e q u e l a e  o f  t r a f f i c  a c c i d e n t s .  Thus t h e  i n j u r y  
m a t r i x  was a d d r e s s e d  t o  t r a u ? ? a t i c  i n j c r y .  Wz-xe~ier, xany 
o f  t h e  e n e r g e n c i e s  t h a t  must b e  se rs - iced  by a  p u b l i c  r e -  
covery  systerc e r e ,  n a t u r a l l y ,  medica l  p r o b l e n s  f o r  which t h e  
m a t r i x  i s  n o t  s s i t a b l e .  Such c a s e s  wore z s u a l l y  C e s c r i b e d  
Sy b r i e f  n o t e s  an t h e  a t t e n d a n t s  check s h e e t  and err.ergency 
room form. TTie comments were n o t  i r  a  s t a n d a r d i z e 2  format  
t h a t  cou ld  b e  coded f a r  machine p r o c e s s i n g .  

A minor d o c ~ ~ ~ e n t a t i o n  problem which a r o s e  f r e ~ c e n t L y  r e -  
s z l t e d  fron. t k s  l a c k  o f  s p e c i f i c  provikior-s  f o r  r e c o r d i n g  
a b r a s i o l s .  While t h e s e  wounds a r e  u s u a l l y  minor ,  t h e y  may 
b e  t h e  most obvious t o  the a t t e n d a n t ;  i n c e e d ,  rrinor c ~ n t u -  
s i o n s  and a b r a s i o n s  may b e  the e x t e n t  o f  t r a u c a .  

The p r o c e d u r e . f o r  t a g g i n g  p a t i s n t s  f o r  i e e n t i f i c a t i o n  was 
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FIGURE 8 - 2 

NUMBER OF AMBULANCE CALLS PER SHIFT 
PRECINCT 15 DECEMBER 1 - DECEMBER 14, 1968 





TABLE 8-2 

ZISTRT 3UTI OB OF FK"~R~?EXCY CALJ,S POX FNTIR;: C I ~  
i4-20 July 1959 

Traf flc Non-traffic 
. - Total 

iiolir -- NO. % NO. - - - & - No. - % 

Frequency in % 

1 N Q rn 
0 0 0 

m r r ~  
w O N *  

O r J n  

m o g  xad s ~ p 9 3  





spo-ding conveyar,cr -lips and Ea i iy  A c t i v i t y  k g  e ,s t r ies  
a= each of the  four preciact  s t a t i o n s .  Table 8-3 g ives  
t 5 e  cXsposSizion of  a r i  t he  A s z i i  d i spa tches .  The f i g u r e s  
is=:-ade the  c?nveyances f o r  which ambulance forms were 
c o l l e c t e d  a s  we l l  a s  "3-~Ose for which they xe re  iacking.  

Freqxently,  nore vehic les  than  one a r e  d ispatched t o  t h e  
s sae  inc iden t .  The veh ic l e s  p a r t i c i p a t i n g  i n  a mul t ip l e  
response b u t  no t  conveying a p a t i e n t  account f o r  t h e  
d i s p o s i t i o n  l i s tec?  as  "Conveyed by Other Vehicle."  Because 
of t h e  mul t ip l e  responses,  t h e  t o t a l  o f  1 ,971 d i spa tches  
does not  represent  d i s t i n c t  i n c i d e n t s .  DA61;e e s t i n a t e d  
n ~ m b e r  of such inc iden t s  i s  1,708. 

Severa l  s t a t i s t i c s  vhich can be  der ived from Table 8-3 
a r e  given In Table 8-4. m u l a n c e  a t t endan t  cheek s h e e t s  
were c o l l e c t e d  on 63% of t h e  ccnveyances by p o l i c e  tc 
h o s p i t a l s .  This i s  c o n s i s t e n t  w i th  o t h e r  e s t ima tes  of 
t h e  d a t a  c o l l e c t i o n .  I t  should b e  noted  t h a t  t h e  nTanber 
o f  cancel led  c a l l s  was only  1.4%, which i s  lower than 
was a n t i c i p a t e d ,  while t h e  number of c a l l s  r e s u l t i n g  i n  
a conveyance by p o l i c e  u n i t s  was 45%, which is  g r e a t e r  
than  a n t i c i p a t e d .  

8-2 . ETIOLOGY OF OCCIJRXENCE PROCESS 

The ob jec t ive  i x  t h i s  sec t ior .  i s  t o  characterize t h e  
cacsa t ive  mechanisms leading t o  medical emergencies i n  
an ~ r b a n  area .  The s t a t i s t i c a l  d a t a  f o r  t h i s  a n a l y s i s  
c3me frcm a l l  aiiAulance forms c o l l e c t e d  dur ing  Apr i l  
and Auqast, 1969. 

Tine d i s t r i b u t i o n  of t r a f f i c  and n o n - t r a f f i c  medical 
emergencies by p rec inc t  i s  p resen ted  i n  Table 8-5. 

Medical emergencies r e s u l t i n g  from t r a f f i c  acc iden t s  
c o n s t i t u t e d  30 percent  of  our  sample. 

The t r a f f i c - r e l a t e d  medical emergencies were subsequent iy  
acalyzed by vict im t y p e  and t h e s e  r e s u l t s  (percentages)  
a r e  presented  i n  Table 8-6. 

As a mat ter  of a n c i l l a r y  i n t e r e s t ,  t h e  a v a i l a b i l i t y  and 
u t i l i z a t i o n  of passenger r e s t r a i n t  devices  were recorded 
by t h e  ambulance a t t endan t .  The raw d a t a  a r e  p re sen ted  
i n  Table 8-7. 

TABLE; 8-3 

DISPOSITION O F  APRIL DISPATCHES 
FOR EMERGENCY MEDICAL ASSISTANCE 

Dispos i t i on  F ree inc t  

6 7 15 10 T o t a l  

P a t i e n t  Conveyed t o  Hosp i t a l  186 280 227 149 842 
C a l l  Cancelled 4 5 4 14 27 
N o  Ass is tance  R e w i r e d  o r  

No I n j u r y  71 70 75 72 288 
Found Nothing a t  Scene 26 37 37 8 108 
Conveyance by Other Vehicle 32 142 58 31 263 
Conveyance by F i r e  Department 12 25 53 15 105 
Ass is tance  Given But No Conveyance 2 3 8 4 17 
Refused Aid 19 2 3  13 9 64 
Conveyed t o  Residence 10 14 10 8 42 
Conveyed by P r i v a t e  dmkulance 3 0 0 5  8 
Conveyed by P r i v a t e  Vehicle 9 4 6 4 2 3  
Referred t o  C i t y  Physic ians  Of f i ce  3 14 2 3 22 
Cal led  Medical Examiner 17 2 14 6 39 
Conveyed t o  P rec inc t  S t a t i o n  3 5 6 4 1 6  
Report Taken a t  Hosp i t a l  11 32 13 6 6 2  
Other Dispos i t ion  0 0 0 0  0 
No Dispos i t ion  Given 12 17 9 5 4 3  

TOTAL 420 673 535 343 1971 

Eisregarding t h e  missing Sa ta ,  it may be  observed t h a t  
s e a t  b e l t s  were a v a i r a b l e  i n  62% cf t h e  cases  and ha rnesses  
i n  3 6 .  7?L4 m e n  a b e l t  was a v a i l a b l e ,  i k  was u t i l i z e d  

4These a r e  s u r p r ~ e i n g l y  high aezce= t_a~os  which s u g g ~ s t  
recording e r r o r s .  However, i f  missing d a t a  reg3rdin2 
shculCer i l d r r l e s s e s  a r e  assumed t o  impiy harness  u n a v a ~ i -  
a b i l i t y ,  a percentage o f  23% i s  obta ined.  This i s  a more 
reasonable  e s t ima te  of t h i s  parameter.  
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t r a f f i c  c a s e s  i o  o b t a i n  t h e  i n c i d e n c e  of t rzurnata .  Df 
t h e  I 4 2 2  p a t i e n t s  r e p r e s e n t e d  by Tables  8-5 and 8-6, 904 
o r  6 3 , 3 %  rece ived  t r a u m a t i c  i n l l c r i c s  and 524 o r  35.7% 
s u f f e r e d  n o n - t r a . a ~ a t i c  prob1err.s. The d i s c r e p a n c y  o f .  two 
r a s e s  r e s u L t s  from miss ing  data on t h e  i n d r c a t l o n  o f  
traf f i c . / c ? ~ - t r a f f  l c ,  

D.e 5 j i s t r i b u t i o n  of t h e  d iagnoses  of non-trauma on t h e  
eirergency admission check s;aests c o l l e c t a d  i n  A p r i l  and 
k*i-- ,gas-  . - p  i s  g iven  i n  Attac53.ent 2-A. A l l  c a s e s  were incluZed 

i z  wi-I& d e f i n i t e  . n f o r r n a t i ~ n  i n r l i c a t l n g  non-+railv.a was 
a.J - : 7 -" 7 -. 

C % i i C A  LC.  

,pqe A ;  U I C I _ I _ - \ ~ e s  --.- are ?fseei? a s  L?e-i AP_CFI?Z*-~ a- bh2 f c r ~ b  
. . 

w i t h  t t e  ? z l l a w i r , q  e x c e ~ t i o n c  me C S Z L  l a c  r - s e s  ;nz-ca-l 
. ,  - fc,-s of : :ee~r  Ea i lcye .  ;\. . ?y.;--: 11- Igfra-y,cyp. - - c~-i7~st-:.,3 =-  . :..:re ,. = - . : l e ~  '. e . . - , e  

catie, 'c .s  f zr :;:?c: . > - - e--  - , - , d  - - - - 
c:-Ls,a 3 =<.? u'C . . j frGm .-:~ - <  ~5 . - .A - -..- .. . - ,, - - - * .  - .  

. - . - , . -LYa__ . J _ X I  I . .. I " .  - .., of ir-;<rr - "---'- - - - e  -:7--rt;-.+'-. - .- z 2 C - ;  - - A  - . - 
A - 

- - as ::.-".er- ,s-. ALI Ts:ier-r.s >I. -:. .zn'iy F5, ,-r .-- \ . x - . - z . . L  - -.e - -. . 
l i s t e d  z-j -.,.---------,. ..: ,. ..in - regar<:ess  .2i :.lc ;;-- ~zce2  -. - ~. i. 

fcm. 

I n  this a s c t i o n  are- presen ted  t h e  d i s t r i l u r i o n s  of  -,73r:.cus 
derncqraphic c h a r a c z e r i s t i c s  a s s o c i a t e d  w-th rnedical e.;ier- 
gency viceLms from r h e  A p r i l  and August s a z p i e s .  The 
r e s u l t s  a r e  p resence5  s e p a r a t e l y ,  f o r  each p r e c i n c t ,  and 
i n  c e r t z i n  cases  f o r  t r a f f i c  and - o n - t r a f z i e  emergencies .  

The fo l lowin?  results are p r e s e n t e d :  
(1) Table  8 - P O  - Age of Vic t im 
[2 !  Tahle 8-11 - Sex of Vic t im 
:3j Table 8-12 - Race of Vic t im 
(4) Table 8-13 - M a r i t a l  S t a t u s  of Vict im 

z ~ ~ s s r n g  S a t a  h a s  been exclw2ed from t h e s e  r e s u l t s .  

AGE OF V I C T I M *  

.- 
rTT2f - '2 Lli - and non- t raE2ic  emergencies  were n o t  

se~arated in t h e s e  a n a l y s e s .  Zowever, t h e  mean ages  
are  p r e s e n t e d  bebcir f o r  v a r i o u s  Levels  o f  t h i s  
.,-2-ia_ile ;all p r e c i r . s t s j  . 

iQA_< AGE OF VICTIM 

Mean Pqe cf E s t i ~ l a t e d  Stand:rd 
W ~ m b e r  V ~ c t i r n  Devaat  i o n  - -- --- 

Traf  f l c  348 30 .2  
~ c c .  1n3ury 188 35 . 8  
I l l n e s s  402 49.0 
S tabSlng  2 1 2 8 . 5  
Shootix~g 25 33.9 
Other  i52 32.8 



TABLE 8- 12 

RACE OF VICTIM 

White White Non-White Non-White Non-White Non-White Other 
Indian All Other (Unknown) Sp. Amere A l l  Other Neqro Orj-ental 

Traffic 

Precinct 6 0 22 2  5 0 0 0 3  
7 0 3 1 5 4 0  0  2  0 

15  2 111 3 4 0  0  0  0 
2  16  - - 6 0  0  0 - - -- - .- 

0 - 0 - 0 . - - - 
TOTAL 4 224 113 0 0 2  3  

(s6) 0.6 6 5 . 1  32 .8  0.0 0 . 0  0 . 6  0 .9  

Precinct 6 2 2 6 60 0 0 0 6 
7 2 6 2 219 0  0  0 3 

15 1 267 39 0 l 0 2  
0  16 - - 8 9 - 3 -- -- 0 - 0 - - - 0 - -- 0 - 

TOTAL 5 444 322 0  1 0 11 
(%) 0 .6  56 .7  41 .1  0 . 0  0 . 1  0 . 0  1 . 4  

- 4 ' P m m  In 
"""la 



Never 
Married Mh-c~~e 1 " , 4 ----- UT vorced o Vnknown 

Tsaf  fic -.-.-.- 

~ r e c i n c t  6 5 5 
7 35 





WON-TRAFFIC I N S L Z ? ? r E s  
BY TYPE khiD BODY f i i iEX 

a2v c a r l e n t s  
298  D a t i e ~ t s  v i t h  Injury 

Zndicated in Matrix 

TC'rDEXGE GF I fJJURY IjY BODY -LOCATION 

(In  Percent) 

TXFGZFIC PEXCEhT NOH-TRI-FIC PERCENT -- 

Eead 
Face 
Neck 
Thorax 
Spine 
Ahdomen 
Pelvis  
Tpper Extremity 
L o w e r  Extremity 

TOTAL 

Head 
Face 
Neck 
Ther ax 
Spine 
mdomen 
Eelvis 
Upper Extremity 
:order Extremity 

TOTAL 

X e a r L y  ail the people j.nt i;r.ately in-~olved x i t h  the  p b l i c  
-,. -., -..,-_. ,..,: rr.e.'ieal response ssrvice i n  t3e c i t y  agree 

t h a =  xary p a t i e n t s  7jr?e a r e  t raxspor tsd  i n  emergency 
r.7ei-:ic13s do not  r e q i i r e  t r u e  emergency cozveyance. Many 
sr' &e problems encountered a re  of a minor nature ,  and 
these  p a t i e x ~ t s  could have used more converitional trails-. 
por-tation. Rel iable  es t imates  of the cases -that t r u l y  
r e w i r e  emergency response a r e  d i f f i c u l t  t o  obta in .  NoEe 
of the  itens of information on t'ce data  forms can 3e  
used f o r  -?slid assessment of t h e  seriousness cf the 
i n j u r i e s .  Cer ta inly  t h e  s t a t e  of conscicusness alone i s  
not  a neaningfili measiiro. The i n j u r y  matr ic ies  nrovide 
only gross  ind ica t ions  of type and locat ion,  bu t  nnt  of 
degree of trauma. 

The "d i spcs i t ion  of +bhe ~atienk" given on the  emergency 
room f o r m  i s  l ikewise  no t  a s u f f i c i e n t  indicator  of in ju ry  
s e v e r i t y .  I n j u r i e s  t h a t  appear p o t e n t i a l l y  c r i t i c a l  to 
l ay  personnel,  o r  even t r a i n e d  arrbulance attendarits,  
might be adequately t r e a t e d  i n  t h e  emergency room and 
r e s u l t  i n  " t r e a t e d  and re lezsed."  Conversely, c e r t a i n  
icedical conditions w h i c h  a r e  not t i n e  criti-cal may be b e s t  
mazaged by a&rtitting the  p a t i e n t  t o  the  hosp i t a l .  
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TABLE 8-22 

VICTIM DISPOSITION BY THE HOSPITAL 
MATCHED FORJLq ONLY - 

Total 
(Inc1. 

M . I U  - 
ACC. 

In ju ry  I l l n e s s  Shooting Stabbinq 
Other 

Non-traffic T r a f f i c  

190A 
Expired i n  Hospital 
Admitted d i r e c t l y  
Treated & admitted 
Treated & t r a n s f e r  

t o  another 
h o s p i t a l  

Treat & released 
Referred t o  p r i v a t e  

physician 
Left without t r e a t -  

ment/no treatment 
required 

Other 
Unknown 

TABLE 8-21 

VICTIM CONDITION AT ARRIVAL OF AMBULANCE 

Apparent 
DBA 

Apparent 
DAA -- Conscious Unconscious Incoherent 

T r a f f i c  
Acc. Injury 
I l l n e s s  
Shooting 
S tabbincs 
Other Non-tra.ff i c  - 140 - 

TOTAL 1071 

VICTIM CONDITION UPON ARRIVAL AT EMERGENCY ROOM 

Conscious Unconscious Shock - Coma Anoxic DOA - 
T- *l'f c 

Acc, Injury 
I l l n e s s  
Shoots:?q 
Stabbin? 
Other Ncm-traff i c  

TOTAL 
(Incl. IY.D.1 







'Jarwe Complaint 
Alcohol, Diabetes 
Allergy 
Anemia 
Asphyxiation 
Brain Syndrome 
T.-s <..>, , 
u l + u Y l L i i :  L .L  L L i b  

Epilepsy, Diabetes 
Hernia 
Hyperventi lat ion 
i i y s t e r i s  
Miscarriaqe 
Pane rea t i t  i s  
Pans inus i t i s  
S e z l l i t y  
E s n s i l i t i s  
m,,- -e-c.7 7 -.. ' ixu-L ,-bsaa 

Uriaary I n f e c t l ~ n  
Virus 
Abdor.:~nzl .%bees 
&!SXIC 
$ A,2--,v ,2 ; ." 2 * ~ 

y...&dLL..-. . 

Artar-al iclezl.<.-.s 
ps... .-- '- - ~ - . y L  - -  .>: r , z :e :  
BLcs<~ ,: ->t 
C o l e  
D r s g  wit.-ic=a"~.:ai 
E U O ~ ~ ~ ~ L E T ~  ~ L c ~ T  
E n t e r i t i s  
Gail Stcnes 
Gas P a i n  
Gast ro- i :~ tes t iz& Patholcg.3 
Gyneeomaatia 
Hanging 
Aepa t i t i s  
Zypc Caerrnia 
lnfecced Fal lopian  Tubes 
Inhalation 
Laryngitis 
Loss ~f Speech 
!<alaise 
Een ing i t i s  
Nigraine 
? a l p i t a t i o n  
P1:eurnothorax 
PyeLjnep3rit is  

Renal C a l c u l i  
S i cke l  Cell Disease 
Sore Th raa t  
Ulrerz ted  Foot 
-,- b , e m i a  

v e r t i g o  
Va lvsvag in i t i s  

\~ni -er  cf P a t i e n t s  Represen-ze-7 $57 
S:-~Cner of X n d F v i B , j a i  D i . a ~ r ; c s e s  649 
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TABLE 9-6 

N O T I I E C A T I O N  T I Q m  BY SO'UZCE 

Nu~ber Kaxir.unn Minimum Xveraqe --- 
Driver or Passenger 
2assinq Mororist 
Pedestrian 
Resident or Worker 
c m  
Kobile Phone 
C.B. Volunteer Nets 
rT V. Surveillance 

S .  & T .  CB Net 
Solice Vehicle 
Fire Department 
3s R 
Other 

TOTAL 

the cases with long nctificaticn tiinss reveals th.=t 
many accidents were not reported for over 15 minutes, 
anc? then two tc three clllers notified INPACT within 
1 to 2 rcinutes of each cther. One might conjecture 
that the realistic results are contained in the 5-10 
minute samples, an2 that many of the longer times are 
over-estimates by anxious victims or bystanders. 

An inclirect inference can be obtained by examining rhe 
tiine from the first to second call received by IMPACT. 
If the notification delay of the first call 1s assumed 
to have an exponential distribution or 

the average time to the first call is: 

EN = i 

ere 



0  k 
3 - i Y  
id?- m 

8s ;; 
4 ,c @ V c i r i  
m . 4  m m 
o $  M U 
4  3 .d 
4 1u Y  
d m  c 
+ J d  m a, 
0 d F C  
C la 4J.d 

4J B C  
cod o m 
h i B M  
ri lu- 0 
w a  > 

.d a 
0 > . $ S  
+J .ri ' d u e  32sj 

0 

B a ,  - 
U U d Z  

+4 g.2- 
% $ d  

fi a ,Br ' -  
0 G9.d a m  
4  L i W N  
.v m .tr 
3 me? 
SJ 8; gz 
Li r i  U 
c i w  C aJ Li 
m o r n o  
d f f l  ffl 
7 2 4 J m a J C .  

i . d $  0  
m 1 0 4J.d 
4 m 0 1  4J rm 0 9  
€ 4 $ 4 l d . + J A  

m 
4 
m m 6 t r  
" ' . ' ? C M  r.," 52,. 

" 3 b M k C I  
m o D o 0  

+- 82 B u d  
~ h a ~ t o  c Q $ m m  

2 9 i 3 9 :  
G 

C  !4 C c i  
C O O 0  
0 .rl 0 

' d ~ l S V 4  
4 J U c m  
m a , n c a  
i r 6 1 2 . 4 "  
4 J m  m . 2  
a n  m u 4 J  
C  G a m  o m a ;  O H  
E C w  m 
m & J . r " l  m $, " Y m  

m 2 . g  8 
h " C 4 J  ' J c a a m  
E.253 8 
0 4  m  
i - r m r - l ~ o  
V i 3 m i ,  

d c  0 2  
Q m i ~ w m  

i -: .a $-, Lt 
4 m w  0 m 
'r- S 0  S:g 
cC .ri Y  
> m m S ,  m 1 u d ' ;  

d G . 1  
m u z r d w ,  
+J c k 
l a O h Z D $  
" 3 c l i J O G f f l V  

' i i a ! m L i  
m i r k m E g  

0 m O . d  E lii n,M .V g 

Q 
4J ., 4 
m , >  h 
h9: 

C  
r i  'U 2 10 
0 cl! a, 

' 4  
h . t i  D.( 
C  s: E 
'I .rl .d 
4 3 m  

8 ,!! QJ 3- s 
Q .L, 

4 

(3 E 
"3 I1 0 
QJ L4 
U  CJ w 
3 S'  .o ri , 
'U ffl 
k >Y C 

w 2 .," 
O e c ,  

f f l T B  
+J C 
' r i  0 m 
~ Z Q  
G U S ,  
aJ (II rd 
A $  E 

$ " .I" 
.d u- '3 
Y  n .,I 
m i" " QJ m m .:; 
k C  

a, 
a! af. 
ti 2 ;; 



FIGURE 9 - 2 
DISTRIBUTION OF TIME FROM FIRST 
TO SECOND CALL INTO IMPACT 
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20Td P.e_@i:rzlng deldys of 3 minutes and 3.i minute were 
usedl;qi both curves.  

The imp~i~vement i s  given a s  a function of the  base system 
repor t ing  delay i n  Figure 9-4. The base system de tec t ion  
delay was f lxed  a t  2 minutes and r e s u l t s  a re  given for 
rad io  systen; detectzon delays of 10 and L O  mlnutes. 

Figure 9-3 ind ica tes  t h a t  the  reductior, i n  the  meaE not i -  
fy ing delay provided by the  rad io  f l e e t  i s  s e n s i t i v e  t o  
the  r a t i o  of t h e  two i n d i v i - d ~ a l  detecticpn delays bu t  
i n s e n s i t i v e  t o  the  magnitude of the  delay over an i n t e r v a l  
oE reasonable values. 

Furthermore, the  f igure  suggest tha- rf FR1 = 3 and 
- 
T~~ = 0 . 5 ,  a reduct ion of 1.0 min. i n  the mean riotifica- 
t l o n  delay can not be  expected unless t h e  r a t i o  of detec- 
t i o n  delays is l e s s  than 10. We may note from Figure A-2 
of Appendix A t h a t  the  percentaqe reduction i n  r i s  
apprr:uinately equal t o  the  percentage :reduction ?n the  
9 Q - p e r c e n t i l e  po in t  of the  dis t r ibut i .ons ,  a t  l e a s t  for 

, -. ille z a t i o s  of FD2/ T'31 which are  shown. 

O n e  2b~ould expect eke redcic'cion of FN t c  be s e n s i t i v e  t o  
t i i c  imse s y s t e m  r epor t ing  Uel-ay wwi ih  f ixed rad io - f l ee t  
r e p s t i n g  delays,  and thus  t o  the  r a t i o  a E  repor t ing 
del-ays, because any change i s  the  r e s u l t  of improved 
c n m l ~ n i c n t i o ~ ~ .  This is shown i n  Figure 9-4. 

'L'he r a t i o s  of de tec t ion  delays depicted i n  both f igures  
a r e  l a rge ,  i . e . ,  10 and 20. If the  r a t i o  is assumed t o  Be  
a p p r o ~ k ~ a t e l y  equal t o  t h e  r a t i o  of the  number oE vehicles  
i n  each system. an approximate value can h e  computed t o  
represent  t h e  CRW. The p a r t i c i p a t i n g  organizations i n  
De t ro i t  operate  nea r ly  4200 vehicles .  Approximately 76 ,000  
vehicles a r e  on t h e  road i n  Detroi t  during midday h o u r s a 5  
If 3/4 of t h e  CRV? vehicles  were a l s o  on t h e  road. 

-- 
yD2 = Fo. Tota l  vehicles  - -- - No. CRW vehicles  = 24 

T~~ 

the  lower curves i n  both Figures 9-3 and 9-4 a re  appropr ia te .  

5 ~ e r s o n n e l  comunieat ion with the Departinenc of S t r e e t s  
acd f r a f f i c .  
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I n s t e a d ,  d e l a y s  duc t o  v e h i c l e  u n a v a i l a b i l i t y  a r e  examined 
i is ing a n a l y t i c a l  t c c ! i ~ i q u e s  i n  Chapt-er 11, and we p r e s e n t  
a q q r c q a t c  :cr ,? ir ical  :c lay t i m e  i n f o r m a t i o n  i n  t h i s  s e c t i o n  

The p o l i c e  d i s p a t c h  t i c k e t s  f o r  a l l  medica l  emergencies  s e r -  
v i c e d  by t h e  c a r m e r c i a l  axba lance  a t t e n d a n t s  i n  P r e c i n c t  5 
d u r i n g  A p r i l  were analyzed t o  compute two d e l a y  t i m e s :  

(1) Time from f i r s t  c a l l  t o  d i s p a t c h  o f  t h e  
commercial ambulance. 

: 2 )  Time from f i r s t  c a l l  t o  d i s p a t c h  o f  a  p o l i c e  
v e h i c l e  ( ~ f  a  p o l i c e  v e h i c l e  is d i s p a t c h e d  
a long  w i t h  t h e  ambulance) .  

These d e l a y  t imes  were t h e n  compared w i t h  t h e  t i m e s  from 
the  f i r s t  c a l l  t o  d i s p a t c h  o f  a  p o l i c e  ambulance f o r  a l l  
medica l  emergencies o c c u r r i n g  i n  P r e c i n c t  15 d u r i n g  t h e  
same p e r i o d .  The r e s u l t s  o f  t h e s e  a n a l y s e s  a r e  p r e s e n t e d  
i n  Table  10-1. 

From Table  10-1 s e v e r a l  i n f e r e n c e s  can b e  made: 

( 1 )  The p o l i c e  ambulances were d i s p a t c h e d  f a s t e r  
t h a n  t h e  contmercial ambulances. The a v e r a g e  
d i f f e r e n c e  i n  d i s p a t c h  t i m e s  was 3 . 3  minutes  
(uncensored d a t a ) ,  which i s  s i g n i f i c a n t  a t  
t h e  .05 1 e v e l . l  

( 2 :  The p o l i c e  c a r s  d i s p a t c h e d  t o  emergenc ies  w i t h  
t h e  commercial arrbulances i n  P r e c i n c t  7 were  
d i s p a t c h e d  on t h e  a v e r a g e  2.4 minutes  f a s t e r  
t h a n  t h e  anibulances. T h i s  d i f f e r e n c e  i s  a l s o  
s i g n i f i c a n t  a t  t h e  -05  l e v e l .  

(3) No s i g n i f i c a n t  d i f f e r e n c e  e x i s t s  between t h e  
d i s p a t c h  d e l a y s  f o r  p o l i c e  c a r s  i n  P r e c i n c t  
7 and p o l i c e  ainbul=nces i n  P r e c i n c t  15 .  

- 
lThe s t a n d a r d  " t - t e s t "  f o r  t h e  difference o f  two 

means was used t o  t e s t  t h e s e  hypotheses .  

TABLE 10-1 

EISPATCH DEL4Y TIM3 STATISTICS-APRIL 

P r e c i n c t  7 
P r e c i n c t  7 Police Car P r e c i n c t  1.5f 
Commercial (with corn .  P o l i c e  
Zmhulance a r i  = j - - - - - - - - h-ib-uiance 

Over 1 Minute - 6 4  
Over 5  Minutes  . 2 8  
Over 10 Minutes  -11 
Oiler 20  Minutes  -06  

A l l  Data !minutes)  

Sample S i z e  (N) 114 
Sample Mean 5 . 8  
Sample S t d .  Dev. 8 .76  

Censored d a t a  (minutes )  
( t i m e s  o v e r  12 min. 

removed) 

Sample S i z e  (N)  105 
Sample Mean 3 . 2 6  
Sample S t d .  Dev. 3 . 3  

- -- -- -- - --- .- 
* F i v e  n e g a t i v e  d e l a y  t i m e s  were  e n c o u n t e r e d  i n  P r e c i n c t  1 5 .  

Tcese  e r r o r s  were assumed t o  r e p r e s e n t  a z e r =  d e l a y ,  and t h e y  
were  ana lyzed  a c c o r d i n g l y .  

. - There  a r e  two p o s s x b l e  e x p l s n s t i o n s  for the s i g n i f i c a n t l y  
l o n g e r  d i  spatc!? t i m e s  for  t h e  commercial -1nl2~ulances .. F i r s t ,  
t h e  conunercial anihulances mey have  been  i l n a v a i l a b l e  a t  t h e  
r n s t a n t  o f  t h e  emergency i n  same p r o p o r t i o n  of t h e  c a s e s .  
(Tne a i i o c a t i o n  s t u d y  o f  c h a p t e r  11 i n d i c a t e s  t h a t  two 
s i n g l e  f u n c t i o n  ambulances i n  a  p r e c i n c t  s h o u l d  b e  s imul -  
t a n e o u s l y  busy  a b o u t  2% o f  t h e  t i n e . )  Second, t h e  d i s p a t c h e r  
m a y  have w a i t e d  f o r  t h e  p o I i c e  c a r  which was d i s p a t c h e d  t o  





FIGURE .$o - 2 

EMPIRICAL DISTRIBUTION FUNCTIONS - DISTANCE TO SCENE 

DS = D i s t a n c e  t o  S c e n e  ( m i l e s )  

FIGURE 10 - 1 
EMPIRICAL D I S T R I B m I O N  FUNCTIONS - TIME TO SCENE 

i? 2 4 6 8 10 12 14 16 18 2 0 

TS = Tine t o  S c e n e  





TABLE 10-4 (CONTINUED) 

Police F i r e  Commercial 

Percentage 
of Cases - 

Mean Percentage 
of Cases 

Mean 
Time 

(min. ) 

Percentage Mean 
of Cases - __ Time 

( m i n  . ) 
Time 

(rnin . ) 
Type of Emergency 

T r a f f i c  
Accidental Injury 
I l l n e s s  
Shooting 
Stabbing 
Other non- t ra f f ic  
N 

asample Size--no missing da ta  

b ~ h i s  var iab le  i s  a c t u a l l y  " l i g h t s  and s i r e n  t o  scene", s ince  the  s i r e n  was never 
used withour, l i g h t s .  

C S t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  5% leve l .  

TABLE 10-4 

EFFECTS OF VARIOUS FACTORS ON TIME TO SCENE 

Police F i re  Commercial 

Percentage Mean Percentage Mean 
of Cases - Time of Cases Time 

(min. ) (min. ) 

Percentaqe Mean 
of Cases - - Time 

(min . ) 
Lights t o  Scene 

Yes 
NO 

Ha 

Siren t o  sceneb 
Yes 
No 
N 

revere  T r a f f i c  
Yas 
No 
N 

Other D i f f i c u l t i e s  
Yes 
No 
N 





FIGURE 10 - 3 

EMPIRICAL DISTRIB~ION FUNCTION - TIME ON SCENE 
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Type of Emergancy 
T r a f f i c  
Acc. I n j u r y  
ElLness 
Shooting 
Stabbing 
Othar Ncn4'raEfi.c 
N 

c o n d i t i o n  of Vict im 
Conscious 
Unconscious 
Incoherent  
D.B.A. 
U.A.A. 
N 

't.,i.92r of Treatments  
"?-.+ere2 by At tendant  

0 

EFFECTS OF VARIOUS .!TLCTOIIS OW TIJW ON SCENE - - - .- -- - --- -- 

Pol i ce  ~i~~ 

Percentage Mean T9crrccn taqr  Mean 
cf Cases Tine  of Cases - T i m e  

(rnin. ) (rnin. ) 

-~-- -- --.---.- 
* S t a t i s t i c a l l y  s i , g n i f i c a n t  a t  the  5% I.cvel, 

Mean 
Time --- 

( m i n ,  ) 



FIGURE 10 - 4 

EMPIRICAL DISTRIBUTION FUNCTIONS - TIME TO HOSPITAL 
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Conm. hmj. 

Mean 
% Cases Time 

(min . ) 

Mean 
% Cases 7 ' )  

[min. ) 

Mean 
% Cases * Time -- 

(min. ) 
Other Difficclties 

Yes 
NO 

N 

Type of Energency 
Traffic 
Ace, an ju ry  
Ilhneoa 
Shooting 
Stabbinq 
Other Nan-traffic 
N 

Condition of Victim 
Conscious 
Unconscious 
Incoherent 
B.B.A. 
I1,A.A. 
N 

?lnspi%ak Choice 
P a Y i e n t  Preference 
Gosest 
,pecific Equip. 
N 

*Statistically significant a% t h e  5% Level .  

TABLE :';j . j :, 

?<!ar r Mean 
X Cases -- Pi; ,. - ---- % Cases a 

'P , fT (min. ) 

Mean 
'Y. Cases 1% -- 

(inin. ) 

yhts  to Hospital 
Yes ;9 C I Or O 4.85 

No S h , 6  h m  \ '0 ---- 
N 7 t . l  343 

Severe Tsaf f i c  
Yes 
NO 
N 

Adverse Weather 
Yes 26-0 L3 - i ** 3 5 . 7  5.60  

74.': i ' <.*.3 4.89 
N I 7 1  14 



FIGURE 10  - 5 

EFFECT OF EMERGENCY ON TIME TO HOSPITAL 
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A one-way a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  t h e  f i r e  
rec-1se sqzads  spend a  s i g n i f i c a n t l y  s h o r t e r  t i m e  a t  t h e  
h o s p ; t ? l  b e f o r e  r e t u r n i n g  t o  s e r v i c e .  Here a g a i n ,  t h e  
reaso:Ie f o r  t h e  l o n g e r  t i m e s  a t  t h e  h o s p i t a l  fo r  t h e  po- 
l i c e  and commercial ambulances a r e  unknown. These  must 
he drteminec7 b e f c r e  ~ e t h o d s  f o r  reducilng t h e s e  S e l a y s  
can be deve loped  and implemented. 

i 10-6. IKPLICATIONS O F  S E R V I C Z  TIME -XWllLYSIS 33' RECOVERY 
g 3:SZSM 3ESIZN 

B +I i 
f The a n a l y s e s  of  :he f i v e  s e d i c a l  emergency s e r v i c e  t i x e  R 

CJ i l n t e r v a l s  a l l  i n d i c a t e  t h a t  t h e r e  a r e  s i g n i f i c a n k  d i f f e r -  
P 
P ences  between t h e  mean t i m e s  a s s o c i a t e d  'h'ith t h e  t h r s e  

i sys tems  examined. The components an2 t h e  o v e r a l l  mean z 
V) 

v e h i c l e  s e r v i c e  t i n e s 8  appear i n  Table  10-15, 
!+ 
w w i 

m i 
s . - --PA 

g. ,3 

% =: TAZTJ 19-15 
R ;! - .  
$2 S"Z.RE S E 3 V I C Z Z > B  Si;lUUJ&-RY STATISTICS -- 
2 1 . . - 

T ~ t a l  
Time Tine  i ' e h l c l e  

D i s p a t c h  t o  s n  Time t o  Tiice a t  S e r v l c e  
n-3 - -=LCX Scene Scene H c s p i t a l  H o s p i t a l  T i n e  

I t  Is imporcant  t o  o b s e r v s  t h a t  one cannot  u s e  t h e s e  d a t a  
z o  conc lude  t h a t  a  p o l i c e  a ~ h u l a n c e  sys tem o f f e r s  t h e  
w o r s t  emergency s e r v i c e  t i m e s  w h i l e  2 f i r e  sys tem o f f e r s  
t h e  b e s t .  I n  r e a l i t y ,  it i s  l i k e l y  t h a t  changes can 
b e  made w i t h i n  an z x i s t i n g  sys tem a d m i n i s t r a t i o n  t o  reduce  

! ---- 
B ~ h e  t;me trom v e h i c l e  d l s p z t c h  u c t i l  r e t u r n  t o  

s e r v i c e .  

t 
t 

Z & Z  



v a r i o u s  ccmpone:lts 0 5  t h e  emergency s e r v i c e  t rme .  

Eci.fc;ier, s e v ~ r a i  i~-.-i.asztant i n f e r e n c e s  can h e  drawn f r ~ r r ?  
t1.e z n a i y s e s  c f  this s e c t i o n :  

(1; An a;r&u?ance sys-~t w i t h  zany  mul t i -purpose ,  
p a t r o l l z n g  r e c o v e r y  v e h i c l e s  does n o t  seem t o  
prov ide  a  s i g n i f i c a n t l y  f a s t e r  response  i n  an 
urban a r e a  t h a n  a  sys tem w i t h  a  few s i n g l e -  
f u a c t i c n ,  f i x e d  base r e c s v e r y  v e h i c l e s .  

i2) 'ihe t r a n s i r  t i m e  t o  t h e  s c e n e  i s  n o t  h i g h l y  i n -  
f luenced  by t h e  u s e  o f  S i g h t s  and s i r e n  o r  by  
t h e  e f f e c t s  o f  random e lements  (wea ther ,  t r a f f i c ,  
e t c .  1 

( 3 j  The t ime  on t h e  s c e n e  depends upon t h e  t r e a t m e n t  
rendered  b u t  n o t  on t h e  t y p e  o f  emergency o r  
a p p a r e n t  v i c t i m  c a n d i t i o n .  

(4) The t ime  t o  t h e  h o s p i t a l  i s  h i g h l y  i n f l u e n c e d  
by t h e  h o s p i t a l  c h o i c e .  

( 5 )  The t ime  o u t  o f  s e r v i c f  a t  t h e  h o s p i t a l  i s  h i g h l y  
v a r i a b l e ,  depending upon t h e  system a d m i n i s t r a -  
i .  ,ran. I t  a p p e a r s  t h a t  s i g n i f i c a n t  r e d u c t i o n s  

i n  v e h i c l e  "out-of  s e r v i c e "  t i r e  can  b e  o b t a i n e d  
by c l o s e r  management o f  t h i s  i n t e r v a l .  

Perhaps t h e  most i m p o r t a n t  f i n d i n g  o f  t h i s  c h a p t e r  i s  t h e  
v e r i f i c a t i o n  of  t h e  r e l a t i v e l y  s h o r t  medica l  emergency 
s e r v i c e  t imes  i n  a n  urban  a r e a .  The mean t r a n s i t  t i m e  t o  
L ~ -  ,,., scene  was l e s s  t h a n  f i v e  minutes  f o r  a l l  t h r e e  sys tems ,  

and 30% of t h e  t r a n s i t  t i m e s  were  l e s s  t h a n  o r  e q u a l  t o  
e i g h t  minutes .  I n  a d d i t i o n ,  t h e  mean t i m e  from d i s p a t c h  
u n t i l  d e l i v e r y  of  t h e  v i c t i m  a t  a  h o s p i t a l  was v a r i e d  from 
1 3  t o  17 minutes ,  depending a g a i n  upon t h e  sys tem adrnin- 
i s t r a t i o n .  

These s h o r t  response  and r e c o v e r -  t i n e s  ha72 s i g n i f i c a n t  
i n ~ p l i c a t i a n  w i t h  r e s p e c t  t o  v i c t i m  c o n l i t i o n  and a t t e n d a n t  
t r a i n i n g  I n  an urban a r e a ,  and t h e s e  i m p l i c a t i o n s  a r e  d i s -  
cussed i n  Chapter  12. I n  a d d i t i o n ,  t h e  s h o r t  t i m e s  may 
i n d i c a t e  t h a t  f a i r l y  s u b s t a n t i a l  measures  w i l l  b e  n e c e s s a r y  
t o  f a c i l i t a t e  r e d u e t i c a s  o f  a p p r e c i a b l e  magnitude.  For  
i n s t a n c e ,  a  10% r e d u c t i o n  i n  a  2 hour  r e c o v e r y  t i m e  ( t y p i c a l  

o f  c e r t a i n  r u r a l  a r e a s  In t h e  U.S.1 r e s u l t s  i n  a  s a v i n g  
o f  12 min-utes. The sLT.2 p e r c e n t a c e  r e d u c t i o n  on a  17  
minute  r e c 3 v e r y  t i m e  r e s u l t s  i n  a  d e c r e a s e  o f  o n l y  2 
m i n u t e s .  -The c c a ~ a r a t i v e  b e n e f i t s  o f  t h e  two s a v i n g s ,  1 2  
m i n u t e s  and 2 m i n u t e s ,  a r e  n o t  c l e a r  a t  t h i s  t ime .  m i 1 2  
t h e  g r e a t e r  r e d u c t i o n  ;n r u r a l  a r e a s  nay  seem a  m o r e  
vel-zable t a r g e t ,  t h e  i m p r v e z e r , t  i n  t h e  medii-ai o r  &i,otiona] 
c o n d i t i o n  of  t h e  p a t i e n t  w i l l  depend 33 nany f a c t o r s  which  
a r e  n o t  y e t  unders tood .  
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'I%--. measures of ef Feci' ..-ncS;s cl-insen for t h e  a l l o c a t i o n  
I 

study are raiaterl t o  r ' 1'eroves-y system response time-- 
t1:e r : !ac re~n i i red  for a n  arr'?uiance t o  become ava i l ab le  p lus  
the t rar ls i t  tir.ia t o  tl.2 scene of t h e  emergency. Specif i -  

I 
c a l l y  kJ2e ptababii.ity .hat no recovery vehicles  a re  
a-vailable a t  L%e .ins%a:it of a medical emergency w i l l  be 
considered fo r  a l t e r n a t i v e  a l l o c a t i o n  and d i s t r i b u t i o n  

.I 
poli .cies.  In  2ddi.t ion,  the  prob;lDilrity t h a t  the  recovery 
\.rehicle is r e c ~ ~ ~ . i r e d  t o  t r a v e l  l e s s  +has one mile t o  the  ! 

i 
.;cene of an emergen_cy w i l l  be exarni-ned a s  a function of 
these polrc i  es .  

i 
I 

I t  was not possible t o  u t i l i z e  an experiment t o  evaluate  
these a l t e r n a t i v e  dis t - iSut ion and a l l o c a t i o n  p o l i c i e s  i n  
the  present study. Consequently, it was decided t o  
qatilize da ta  from the four  p rec inc t  experiments t o  develop 
a mathcrnati.ca1 inoriel of the recovery system. This model, 
waich i s  based upon queueing theory, was then manipulated 
t o  derive pe r fonance  w a n t i t i e s  of i n t e r e s t  fo r  the  
various po l i c ies .  

I r r  Section 11-1 the s t a t i s t i c a l  analyses which were u t i l i z e d  
in  the model const.rilction a re  summarized. Then i n  Section 
11-2  the model development i s  b r i e f l y  described. Results 
from the analysis  of t h i s  system model a r e  described i n  
Section 11-3 ,  and these r e s u l t s  a r e  extrapolated to  a 
city-wide recovery system operafton i n  Section 11-4. A 
complete discussion of the  procedure employed in such a 
s t a t i s t i c a l  analysis  and of the  subsequent model develop- 
ment and analysis  can be found i n  HalL.2 

11-I.. STATISTICAL P-VALYS IS O F  LWRGENCY OCCURRENCE AND SERVICE 
PROCESS 

It  i s  c l e a r  t h a t  the  times of occu.rxence and the  se rv ice  
times f o r  emergencies cannot be  predic te?  wi th  e z r t a i n t y ,  
and, therefore ,  these must be described p robab i . l i s t i ca l ly .  
I n  t h i s  sect ion data from the  operat ing system w i l l  be 
anal~yzed t o  develop these  grobabj.1istlc 6escrip-ti.ons. 
Since the operation of both single-fixnetion and dual- 
fvraction recovery systems is of i.n-teurest, it i s  necessary 

2 ~ .  K. Hal l ,  A Oueueinq Theoretic Approach t o  t h e  
Allocation and Dis t r ibut ion of &buIances_~n-an Urban 
& $ ,  Ph-D. Disser ta t ion,  The University of Michigai?, 1970. 

t o  analyze the occurrence and se rv ice  Frocesses fo r  both 
poli.ee and niedical e:nsryerieles. Data f r o m  the  Novcmber- 
Dcccmber co l l ec t ion  period were used in  the  s t a t i s t i c a l  
analy sis of these  problems. 

A s  was indicated i n  Section 8-1, no trerids or c y c l i z a l  
teilder,cCc:; liere deteckn? ir, "3- -.>e ane il-~or,th sdmp22 of times 
of medical smergezcies in  Precincts  7 and 15. By- u t i l i z i n g  
c a r i s a s  s c z t i s t i c 2 1  t e s t s , 3  i t  w a s  found t h a t  the  proba- 
b.iiLt;. :3lsiriSu"iioi: & t h e  ti3;es LeLy~-*een -fiese emergencies 
f..? - ed a ' : c ~ ~ , ~ ~ ~  di8tr:l-..- -~.-dtion w i t h  a mcan t i x e  of 96-1G1 

minutes and with  a c o e f f i c i e n t  of va r ia t i cn4  of 1.15. 

A s imi la r  s t a t i s t i c a l  ana lys i s  was conducted on the  times 
of po l i ce  emergencies i n  Precinct  15 durinq November- 
Dcccder .  No monthly o r  weekly t rends  o r  cycles  were de- 
t cc ted  in  the  s t a t i s t i c a l  ana lys i s ,  but a s i g n i f i c a n t  

, -. d a i l y  cycle  was observed. A decomposition of the  d z i l y  
number of c a l l s  i n t o  t h e  n u h e r  of c a i l s  per po l i ce  s h i f t  
shows t h i s  cycle (Figure 11-1). F r o m  t h i s  f igure  it can 
be seen t h a t  a srnaller nil~nber of c a l l s  occur i n  the  e a r l y  
morning s h i f t ,  while the  i n t e n s i t y  of ~ o l i c e  c a l l s  i n  t h e  
remaining tiyo s h i f t s  i s  s i g n i f i c a n t l y  higher .  

Further s t a t i s t i c a l  znalyses w e r e  ca r r i ed  out t o  estimate 
the  p robab i l i ty  d i s t r i b > ~ ~ t i o n  of t h e  times between po l i ce  
c a l l s .  The sequence of pol ice  c a i l s  !-?as decomposed i n t o  
two sub-series ( the  c a l l s  Setween O O C O  and C 8 0 0  and t h e  
c a l l s  be?.,vecn 0800 and 2400) t o  remove the  c f f e c r s  of t h e  
d a i l y  cycle.  I t  was found t h a t  t h e  times bctween po l i ce  
c a l l s  in  bokh of thesb ouh-scrics foilowed a negative ex- 
ponentizil d i s t r i l s u t i o i ~ . ~  The near? time between c a l l s  in  

-. 
%he s t a t i s t i c a l  ilests uf i l i z e d  ichrougl~ont t h i s  sec- 

t i o n  t o  iden t i fy  the  di.stribution of tke  cimcs betveen 
events include the  Kclornyorov-Sxirnnff Test ,  the  Acdersnn- 
Dariing Tes;, ?2d the Koran Test.  T h e s e  3re extei-isively 
?- ;;sidasea ~ - . - -  by Cox and Lewis i-?, ?lie S r a t i s t i c ? . i  Ar:al;:sis of 

. - - 
Secj-cs of EXienks, Methticn, London, 1966. 

e ~ e c a ~ l  t h a t  t:?e cocZfic ient  of v a r i a t i o n  of a random 
vari .able i s  k h e  r a t i o  of t h e  staildzrd deviat ion t o  rhe mean. 

5 ~ h i s  implies t h a t  the  number of c a l l s  in  any time 
period follows a Poisson precess.  
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SUMMARY OF STAT:[ . . - ,. . S'i'ICAL . .. . - . - .WALYSES - 

Occurr -.--- S e r v i c e  Process  -------.--.- 
Medical Pol ics 

"erqency - ? o ; . i c ~  .- ; ' ~ r ~ ~ ~ i , u c , a c j  ..<.. .--. - Medical Enerserc-y E m e x ~ e n ~ ; ~  

None 

None 

l o n e  

Dai ly  r.r;'c? removed Not Appl icable  Not 
by a ~ ~ a  !I 7 ! 95 I: i m ~ ?  Appl i c a b l e  

j 0L.q ' t i ,O l?  -:1800 an6 
OEl!::!r-.:? ::! ::< p,iczt-.ely 

Not Appl icable  Not 
Appl icable  

Conditioned on t r a n -  None 
s i t  d i s t a n c e s  t o  t h e  
scene of l e s s  than 
one mi l e  and g r e a t e r  
t han  one mile* 

Marginal D i s t r i -  Gamma w ~ t h  Negat ,ve exponen- Negative exponen t i a l  Negatrve expo- 
but*% of Tune parameters  + L  11 i J' ir,ri:er wl th  parameter a  for  n e n t s a l  w l C P  
aetween Events k, r X I  ( 5 8 ' 0  ' I t i )  , ? l l t t )  d l s t a n c e  l e s s  th sn  parsme t e r  

and w i t n  p,<irnmet%i one mrle  and para-  
h 2  (?;100-CTiOI) .,ri f t  meter othcrtqrse 

Paremeter 
Es t ima tes  
(Maximum 
Likcl ihoad)  

*The a p p r o p r i a t e  d i s t a n c e  p a r t i t i o n s  were determined from t h e  d a t a  a n a l y s i s .  





TiiE EFERGZKCY R V Y  SYSTEM AS - 
H S Y S T E P  03 2;riTELZS IN PARALLEL 

Emergencies 
(Police & 
??e?ical! 

b By-pass 
System 

recovery system can be described by the  b i -va r ia te  random 
sequence (Xn. Zn) ,  where Xn i s  the  time between the  nyfl 
and i n - l ) s t  emergency and Zn i s  t h e  type of t h e  nth  emer- 
gency (2, = 1 i f  the  emergency i s  a po l i ce  c a l l  and 
2, = O i f  the  emergency i s  an ambulance c a l l ) .  This b i -  
v a r i a t e  process i s  the  semi-Markov process described in  
Section 11-1. 

Assllme t h a t  the re  a r e  r recovery veh ic les  i n  t h e  system. 
Each of these  vehicles w i l l  be i n  one of fou r  " s t a t g s "  a t  
the  ins tan t  of the  nth emergency occurrence. Let S? be a 
random var iab le  denoting the  s t a t e  of veh ic le  j a t  t h i s  
lns tan t  of time. Further,  l e t  t h e  s t a t e s  of t h i s  vehicle  
be described as  follows: 

T 7 - L :  - 7 . .  2 2 -  :s,- ,-..- 2 7 - L 7  ., 

l 
VtZl lLLLC J La LU1e J d V c i l l d U l e )  

vehicle  j i s  serving a po l i ce  c a l l  ?I 2 Vehicle j i s  serving an ambulance c a l l  which 
requires l e s s  than a one-mile t r a n s i t  d i s -  

cance t o  t h e  scene 
~ e ? - ~ c l e  j i s  se rv ing  an a+alance c a l l  whidh ( 5  . .>i 

requires  nore t>ar, a one-=iie r r a ~ s i t  rTFstance 
t o  t h e  scene 

m e  s t a t e s  cf all v ~ k i c l e s  at  t h e  i z s t a n t  s f  the  nth 
er.ergencqr occurrence ca? then be  denoted by tke  vector- 
value random process ( S ; ,  s; ,  . . . . s;) . 
The "switcl;" ..?hic?i a ss igns  emergencxes t c  vehicles  f o r  
se rv ice  can a l s o  be  described by a two-state process: t h e  
number of vehicles  s e l e c t e d  and t h e  type of se rv ice  re- 
quired by the  emergency. Let Yn denote the  assignment of 
t h e  nth emergency. Yn is  a randor?. va r lab le  whrch t akes  
on t h e  value (k, 1). \;here k i s  t h e  vehicle  se lec ted  
(k=1,2, ..., r ] ,  and 1 i s  the  type of se rv ice  required 
( l = l , 2 , 3 ) . 9  Ir: add i t ion  t o  t h e  s e t  of s z a t e s  (k .1) .  Y, 
is  allowed t o  take on khe value zero when tmergencies 
a r e  not  routed t o  one of t h e  recovery vehicles--when they 
"bypass" the  recovery system. 

Observe t h a t  the  s e l e c t i o n  of a p a r t i r ~ y l a r  (%,I) cozrbinatior, 
depends upon the  typ? of emergency Zn and upon the  s t a t e  
of a l l  r vehicles  (S,, .. ., S 5 ) -  That i s ,  the  p r c k a b i l i t y  
d i s t r i b u t i o n  associa ted with  t h e  switch Yn i s  a cond i t iona l  
d i s t r i h t l o n  of form Pr [YmlZn, 5&, . . . , 26 j . ?rob&i l i -  
t i e s  were assigned 5n t h i s  canditior.lal d i s t r i b u t i o n  i n  a 
manner i l l u s t r a t e d  i n  t h e  following exarn?>la. Consider a~ 
o v e r - s i ~ p l i f i e d  servi:e a rea  divi<ed i n t e  fo'lr scout-car 
t e r r i t o r i e s  with e.?o single-f-un;eticn; zrrkulances assigned t o  
the  se rv ice  region. Ti12 p r e b a b i l i t y  that a medical emergency 
occurs i n  t h e  jt" sccu t  ca r  t e r r i t o r y  i s  denoted Sy bj, 
j = l , i , 3 , 4 .  The two a ~ b a l a n c e s  are placed In  t e r r i t o r i e s  
1 and 4.  

A schematic diagram of  t h e  s i t u a t i o n  is  ;?resented i n  
Figure 11-3. 

9The type =f =e-*;ice req?jircd takes  en kk3 ~:=lue l=l 
when t h e  c a l l  is a p o l i c e  c a l l ,  1=2 when the call i s  an 
m u l a n c e  c a l l  r e g u i r i ~ g  l e s s  *an cne mile t r a n s i t  d i s -  
tance t o  t h e  scene, and 1=3 when the  c a l i  i s  an arbulance 
c a l l  r equ i r ing  more than cne mile t r a n s i t  d is tance t o  the  
scene. 
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vehic le  recovery systzn.  Policy I placed t h e  veh ic l e  i n  
the  sccut  ca r  t e r r i t c - " y  of :r.inim&~ demand, and P e l i c y  I1 
plzced t h e  vehic le  i n  ihe t e r r i t o r y  of maximuin demand. me 
eqzi l ibr ium $robabili '_y t h a t  t h e  veh ic l e  i s  busy is  tabu- 
i a t ed  a s  a fi;nction of these  d i s t r i b u t i a n  p o l i c i e s  i n  Table 
11-3. Note t h a t  Policy II of Table 11-3 i s  i 2 e n t i e a l  t o  
the  one-vehicle a l l o c a t i ~ n  p s l i c y  i n  Table 11-2. 

Three d i s t r r b u t i o n  p o l i c i e s  were examined f o r  t h e  two-and 
three-velqicie recovery systems. Policy I (Figure 11-4) 
placed t h e  vehic les  Ln t e r r i t o r i e s  s o  a s  t o  maximize 
coverage i n  the  areas  of g r e a t e s t  veh ic l e  demand. Policy 
11 (Ficpre 11-5) placed the  ve:?icles i n  t e r r i t o r i e s  s o  a s  
t o  obta in  . ~ n i f o r ~  geographical  coverage. po l i cy  111 
placed a l l  recovery veh ic l e s  a t  a s i n g l e  s t a t i o n  t o  simu- 
l a t e  system opera t ion when a s i n g l e ,  f ixed  ambulance 
s t a t i c n  i s  u t i l i z e d .  (The chosen s t a t i o n  coincides  wi th  
the  one-mile service  region of t h e  s ing le -veh ic l e  d i s t r i -  
bution (Policy 11) discussed e a r l i e r  and des ignated by 
Ci rc l e  I1 i n  Figure 11-4.) The equi l ibr ium p r o b a b i l i t i e s  
t h a t  a l l  vehic les  a r e  busy a r e  t abu la t ed  a s  a func t ion  
of the  th ree  d i s t r i b u t i o n  p o l i c i e s  i n  Table 11-4. 

Inspect ion of Tables 11-3 and 11-4 inc?icates t h a t  t h e  
e f f e c t  of vehic le  d i s t r i b u t i o n  on arc&-dance a v a i l a b i l i t y  
i s  e s s e n t i a l l y  neq l ig ib le  f o r  a l l  a l l o c a t i o n  p o l i c i e s .  
Placement of the  vehic le  (s) i n  t h e  regions  of  maximum 
demand (Policy I )  r e s u l t s  i n  +he lowest p r o b a b i l i t y  t h a t  
a l l  recovery vehic les  a r e  busy. However, t h e  improvement 
over o the r  d i s t r i b u t i o n  p o l i c i e s  i s  very  smal l .  Small 
d i f f e rences  a l s o  e x i s t  between the  o t h e r  d i s t r i b u t i o n  
p o i i c i e s .  Hence we can conclude t h e  placement of recovery 
vehic les  does not inf luence  ambulance a v a i l a b i l i t y  i n  any 
s u 3 s t a n t i a l  way f o r  t h e  system under study.  

Dlspatc'n Effects :  When an ambulance system accepts  both 
pol ice  and arrhulance c a l l s  f o r  se rv lce ,  l t  IS reasonable t o  
expect t h a t  sach a system c o n f l ~ a r a c r o r .  will s e r v i c e  ambulance 
ca;ls l e s s  e f f i c i e n t l y  than a comparable s rngle-funct ion 
system. W e  s h a l l  saw examine t h e  decrease  i n  veh ic l e  ava l i -  
a b r l l t y  a s  a filnction of  t h e  percentage of p o l l c e  c a i l s  accepted 
fo r  se rv lce  by the  recovery system. Comparisons a r e  made of 
tP;s decrease f o r  recovery systems wl th  one, t w ~  and four  

P rec inc t  15 
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has  n3 t  been c a l c u l a t e d  f o r  t h e  th ree -veh ic l e  a l l o c a t i o n .  

I f  one adopts t h e  p r o t e c t i v e  d i s p a t c n  p o l i c y  d ~ s c u s s e d  
e a r l i e r ;  t h e  raduct ion  i n  t h e  p r o b a b i l i t y  t h a t  one o r  more 
v e h i c l e s  a r e  servincj " s h o r t "  e m a r g e ~ c i e s  2s not as rap id ;  
Resul ts  f o r  such a  p r o t e c t i v e  p o l i c y  a r e  shown by t h e  
do t t ed  l i n e  i n  Figure 11-7. Never the less ,  some decrease  
i n  t h i s . p r o b & i l i t y  is p r e s e n t  whenever any p o l i c e  c a l l s  
a r e  accepted f o r  s e r v i c e .  

To szudy t h i s  p r ~ b l e m  In  more d e t a i l ,  t h e  cond i t iona l  
p r o b z 5 i l i t y  t 3 a t  each v e h i c l e  i s  se rv ing  a " shor t "  emergency, 
given t h a t  it i s  busy, was ca l cu la t ed  f o r  t h e  va r ious  a l l o -  
c a t i n n  and d i s t r i b u t i c n  p o l i c i e s  when r = 1 and r = 2 .  
Resul ts  a r e  p re sen t sd  i n  Figure 11-8. [Observe t h a r  semi- 
log  p l o t t i n g  has  been u t l l l z e d  i n  t h i s  f i g u r e . )  

When t h e  cond i t iona l  p r o b a b i l i t i e s  a r e  examined i n  t h i s  
way, one observes t h a t  t h e  aegradat ron cccurs  a t  t h e  same 
r a t e  f o r  each veh ic l e .  Th i s  was no t  t r u e  f o r  t h e  Secrease  
i n  v e h i c l e  a v a i l a b i l i t y  s t u d i e d  ic tho  Sect ion  on 3 i s p a t c h  
E f f e c t s .  

KGweveri sne  cond i t ions  on tho  event t h a t  t k s  v e h i c l e s  
a r e  se rv ing  medical  emercjencies, it w a s  found t h a t  t h e  
con6 i t iona l  p r o b a b r l i t y  of s e rv ing  a " s h o r t "  -snergancy i s  
cons t an t  r eqa rd le s s  of  t h e  d i s p a t c h  po l i cy .  From t h i s  one 
can conclude t h a t  t h e  d i s p a t e h  _policy daes  not  a f f e c t  t h e  
r e l a t i v e  p ropor t inn  of t h e  s-pent seri- in3 medical emergen- 
c i e s  r e q u i r i n g  l e s s  than  a  one mi le  t r a n s i t  d i s t a n c e  and 
se rv ing  medical  emergencies r e w i r i n g  m o r e  than  t h i s  d i s -  
tance .  Inszead,  t h e  d e c l i n e  i n  those  p r o b a b i l i t i e s  shown 
i n  Figures  hl-? and 11-8 r e s u l t  frm t h e  measura i n  t h e  
propor t ion  of t h e  v e h i c l e s '  time lshicn i s  r equ i r ed  t o  
se rve  p o l i c e  c a l l s  a s  more of t h e s e  a r e  accepted by t h e  
system. 

11-4. EXTRAPOLATION T O  CITY-WIDE OPERATION 

i n  t h i s  s e z t i o n  t h e  r e s u i e s  sf t h i s  c5apter  a r z  q u a l i t a -  
t i v e l y  extended t o  ci ty-%rids recovsry  system or?cration.  ~t 
has  been observed t h a t  a fctzr-vehicle system provides 
e s s e n t i a l l y  POP4 r e h i c l e  a v a i l a b i l i t y  ir;  b s t h  the s i n g l e -  
and eual - funct ion  ope ra t ing  modes. However, a two-vehicls  

Proportion of Police C a l l s  Accepted When 
P I 1  R-ecavery Vehic les  A r e  I d l e  



r e c o v e r y  sys tem a l s o  h a s  d e s i r a b l e  pel-forrnance c h a r a c t e r -  
i s t i c s ,  e s - s c i a l l y  when t h e  v e h i c l e s  a r e  p l a c e d  a t  s e p a r a t e  
s t a t i o n s .   en t h e  two-vehic le  sys tem is o p e r a t e d  i n  a 
d u a l - f u n c t i o n  xode,  r e a s o n a b l e  v e h i c l e  a v a i l a b i l i t y  can be 
.maintained by u t i l i z i n g  t h e  " p r o t e c t i v e  d i s p a t c h "  p o l i c y  
d i s c u s s e d  e a r l i e r .  

I With 2 r e c o v a r y  v e h i c l e s  a s s i g n e d  t o  e a c h  p r e c i n c t ,  26 
v e h i s i e s  a r e  r e q u i r e d  t o  p r o v i d e  c i ty -wide  s e r v i c e  f o r  1 3  

' p r e c i c c t s .  In this s i t z a t i o n  t h e  q e h i c l e  50 p a p u l a t i o n  
r a t l o  is 16 p e r  n i l l i o n  persor , s .  

It is q u i t e  l i k e l y  t h a t  t h i s  number can be reduced  by a i -  
lowing ambulances t o  c r o s s  p r e c i n c t  b o u n d a r i e s .  For 
i n s t a n c e ,  under  t h e  assumpt ion  t h a t  emergency oc-ur rences  
.ccc~zr  ii- .dependently i n  a d j a c e n t  p r e c i n c t s ,  t he  pro 'c&ltki ty 
t h a t  a l l  4 r e c o v e r y  v e h i c l e s  a r e  s i o u i t a n e o u s l y  busy i n  
ii ;,iese two p r e c i n c t s  i s  & o u t  ( 0 . 0 2 j 2  o r  O.GDCJ4. Conse- 

q u e n t l y ,  it m a y  b e  p c s s i ~ l e  t o  c c n s e r v e  r e c o v e r y  v e h i c l e s  
by o p e ~ z t i n g  i n  s e r v i c e  a r e a s  l a r g e r  t h a n  5 p o l i c e  p r e -  
cIs.ct." For i c s t a n c e ,  it is c ~ r - i j e c t u r e d  tj:~t 3 v e h i c l e s  
f o r  a s e r v i c e  z r e a  t h e  s i z e  3f two p o l i c e  p r e c i n c t s  can 
- -F~T , L L , ~ i d e  adequa te  a v a i l a b i 1 ; t y  w i t h o u t  s e q e r e l y  i n c r e a s i n g  
+--.-- , . a . ,= l t  - Cixes t o  t h e  s c e c a .  ir. t h i s  c a s e ,  c i t y - w i d e  s e r -  

v i c e  r.3n Sa provided  w i t h  I3 cr 2 3  v e h i c l e s .  C l e a r i y ,  
e x p e r i r e n t a t i o n  w i t h  such  a sys tem i s  d e s i r a S l e  t o  v a l i d a t e  
this c - . : a l i t a r i v e  c c n j  e c t u r e .  

I t  should  S e  c b s e r v e d  t h a t  e n l a r g i n g  t h e  r e c o v e r y  v e h i c l e  
s e r v i c e  a r e a s  n a y  be c o n s t r a i n e d  by o t h e r  f a c t o r s .  For  
i n s t a n c e ,  t h e  3 e t r ~ i t  P o l i c e  Department  i s  l o o k i n g  w i t h  i?- 

I c r e a s e d  i n t e r e s t  a t  t h e  u t i l i z z t i o n  o f  r a d i o  d i s t r i c t s  f o r  
c o m a n d  and con.krol.  These d i s t r i c t s  encompass a b o u t  f o c r  
p r e c i n c t s  ezch .  It i s  r e a s o n a b l e  t o  a s s m e  t h a t  t h e  r a d i o  

I d i s t r i c t  may s e r v e  a s  t h e  b a s i c  s e r v i c e  a r e a  i n  a  d u a l -  
fiunckion. p o l i c e  axhulance  system. Fur thermore ,  t h i s  l a r q e s  
s e r v i c e  a r e a  may be d e s i r a b l e  f o r  c o c r d i n a t i o n  purposes  i n  
an independent  s i n g l e - f u n c t i o n  system. 

121n this case the a v e r a g e  t r a n s i t  d z s t a n c e  zo  t h e  
s c e n e  w i l l  be i n c r e a s e d .  me e f f e c t  of t h l s  ~ n c r e a s e  on 
v a h i c l e  s e r v i c e  t i m e s  c a n r o t  b e  estxrnated from tfie d a t a  
a v a ~ l a b l e  z o  ~ h l s  stuciy. 



Xt shou:d a l s c  be  ok-.::.eiJ t i -a t  t h i s  s tudy i s  based npon 
the ex i sb ins  derrtand Z~rc - t ion  f c r  arbulance  s e r v i c e  i n  t h e  
C t l v  of P;.troit.  I t  h a s  been s r a t e d  elsewhere i n  t h i s  
rcport that substill-Cia1 percentage  of tho  urban rnedical 
cmcrrjeneies ar~allizeci 111 t h i s  s tudy  do n o t  r equ j~ re  emergency 
t rar l spor ta t icn  to a i ~ o s p l t a l .  I f  chese non-emergencies 
call be screened frcm t he  eioergency recovery system. it is 
poss ib l~e  t h a t  t h e  number of r equ i r ed  Tecovery veh ic l e s  can  
be s j -gn i f  i r a n t l y  reduced. For Lnstanea, w i t h  "-- LLX- pLcaent  ---- 
screening process, oze s i r~q lc - - func t ion  arrhulance o p e r a t i n g  
i n  a p rec inc t  will 5- i ~ d l e  a t  t h e  i ~ n s t a n t  of a medical 
emergency 79% of the  time. I£ t h e  average i n t e n s i t y  of 
emergency ca l l s  i s  reduced t o  one-half t h e  p r e s e n t  l e v e l ,  
vehic le  a v a i l a b i l i t y  i n  t h e  above recovery systeri i nc reases  
t o  about 0.90. 

CHAPTER TWELVE 

ANALYSIS O F  ATTENDANT TRAINING 



CEAFTER T'*- 

ANALYSIS O F  ATTEFJ'DAX?? T R A I N I N G  

2- 1. ATTENDANT DIAGNOSIS 

The a b i l i t y  of t l i e  arr3u.lance a t t endan t  t o  i d e n t i f y  i n j u r i e s  
was used a s  a measure of t h e  e f f e c t i v e n e s s  of t r a i n i n g .  
The i d e n t i f i c a t i o z  of i n j u r i e s  may be evapaated by com- 
paring t h e  in ju ry  an8 bc6y area  matr ices  used by t h e  
a&-olance atcendants with emerner.cy a d r i s s i o n  check 
sheets .  The matrices a r e  nod; appropr ia te  f o r  non-traumas: 
evaLuation of t he  diagnoses o f  t hese  cases  could be 
accomplished only viheg the  a t t endan t  and emergency roan 
personnel p r o v ~ d e d  eppropr ia te  comments. For tunate ly ,  
some suc:? ind ica t ion  of +Tie ;-obiem was u s u a l l y  gbven. 

Grading sach of t he  a t tendant  diagncses as  "co r rec t "  o r  
.a 1 ~ n c o r r e c t "  as  "accura ts"  or " inaccura t e ,  ' o r  k-y acy other . . binary s c a l e ,  Kas x c t  possL3is. Xariy xnj-ir:ss c,r??ct_ 
be i e sc r i3ed  iiniqaely by the  i r j z r y  ?.atzix. Fox exar:._cl%, 
e i t h e r  5e36 3r faca might be  ~ s 2 d  t o  des ignate  t h e  lo-=- 
t l o n  of a s i n g l e  in jury .  Furthermore, ,he same i n j u r i e s  
map zot  be i d e n t i f i e d  i n  each matzix i f  se-veral d i s t i n c t  
i n j u r i e s  a r e  p re sen t .  Thus it may be  d i f f i c u l t  t o  de t e r -  
mine whether two d i s s i m i l a r  i n z i c a t i o n s  on t h e  a t t e n d a n t ' s  
or  emergency room forms represent  an inco r rec t  d iagnosis  
o r  diagnoses of two d i f f e r e n t  i n j u r i e s .  

Tke s ~ g n x f ~ c a n c e  of t h e  a t t endan t  d iagnosis  is r e l a t e d  
co the i n i t i a l  examination of t h e  p a t i e n t  and the de te r -  
mination of approprxate treatment and ca re  by t h e  a t t endan t .  
Therefore, an index s c a l e  was s e l e c t e d  t h a t  would al low 
consideration of the  treatment i nd ica t ed  by t h e  ar tendant  
diagnosis when that diagnosis  was no t  i d e n t i c a l  t o  t h a t  
o b t a ~ n e d  by the  emergency room. 

The diagnosis index has  eight l e v e l s  given below: 

1. Correct  d iagnosis .  

2 .  Not co r rec t ,  b u t  r e l a t e d  and indica tbve  of apyrnpriate 
a 3 n  c r  t rcz tmcnt .  
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"-: -- t s r e c  airway, " "a : l i s t e r  axy3er,. " " a r t i f i c i a l  r e sp i -  
iat;q17t - . '. or  cor".:ratii--,i <- A A of f i ~ e s e  were considered a t tempts  

t o  ijsarantec adecluati r e s p i r a t i o n .  "Xeck/spine imiobi- 
l i z a t i o n "  w a s  consid, eii- synopgT,o:zs ~ i t h  "use of backboard. " 
a;;d "cazSFac i-.-,ssage, ' i n  c o ~ c i n a t i o n  wi th  e i t h e r  " a r t i f i c i a l  
r e s p i r a t i o n "  o r  " a i h i n i s t e r e d  oxygen," was i n t e r p r e t e d  
a s  "cardiopulmonary i e s c s z i t a t i o n . "  

Bandaging and a.ctior, t o  c o n t r o l  l i g h t  b l eed ing  were o f t e n  
i-Sicated on the  a i te r ; -Jant ' s  form wi th  l a c e r a t i o n s  t h e  
most f r eqcen t ly  diagnosed i n j u r y .  Consequen.tly, a  s i x t h  
rrestment category;  cor. trcl  l i g l i t  b leeding"  (or  bandaging) . 
was added t o  the  ez.e-gency a&mission t rea tment  matr ix .  
I f  a  l ace ra t ion  diagnosed on e i t h e r  t h e  a t t endan t  o r  
energency room sheet  d id  no t  r e s u l t  i n  severe  b l eed ing ,  
n  need t o  con t ro l  l i q h t  b leeding-was  assumed. I f  t h e  
a t i z n z a n t  9ave any ind ica t ion  he  err.ployed such measures 
o r  appl ied  a  dress ing ,  t h e  t rea tment  was considered 
"attempted/successful.': 

Tne r e s u l t s  obtained from t h e  co r rec t ed  Apr i l  and August 
3a t a  c o l l e c t i o n s  a re  given i n  Attachments 12-A through 
12-E. The t o t a l s  given i n  t h e  r i g h t  c o l ~ ~ n n  a r e  weighted 
averages ~vkich were computed by d iv id ing  t h e  t o t a l  number 
of "treatment needed" i n d i c a t i o n s  by t h e  t o t a l  nu.n'!ker of 
treatment pa t i en t s .  The l a - t t e r  q u a n t i t y  ( t rea tment  p a t i e n t s )  
i s  equal  t o  t he  product of  t h e  n u d e r  of p a t i e n t s  and t h e  
number of types of t rea tment  evaluated .  Control  of l i g h t  
bleeding--or bandaging--was not  included i n  t h e  t o t a l s  
s ince  the  l a rge  number of cases  i n  t h i s  ca tegory  would 
nask t 5 e  r e s u l t s  fo r  t h e  more s e r i o u s  problems. 

Zxamixation of t he  r e s u l t s  i n d i c a t e s  t h a t  t h e  commercial 
a,ab-ulance a t tendants  at tempted t o  c o n t r o l  l i g h t  hemorrhaging 
o r  dressed  minor open wounds f o r  96% o f  t h e  p a t i e n t s  f o r  
xhich t h i s  treatment was appropr i a t e .  A i l  o the r  u n i t s ,  
t h e  po l i ce  and f i r e  rescue  squads, ranged from 12-18%. 
Measures t o  con t ro l  severe  b l eed ing  were employed by t h e  
coTm.ercia1 a t tendants  i n  95% of t h e  cases ,  and i n  70% 
by the  po l i ce  with refres"er t r a i n i n g  3nd 190% by t h e  
p o l i c e  with advanced t r a i n i n g .  While t h e  r e s u l t s  f o r  bo th  
t h e  p o l i c e  wi th  advanced t r a i n i n g  and t h e  c o m e r c i a l  
at ter .dants appear b e t t e r  t han  f o r  o the r  u n t t s .  bo th  t h e  
advar;ccd-train-d p0;ics 2nd the  f i r s  rescl;e sgaads con-geyed 
only  a  small  n u d e r  of p a t i e n t s  ( 6  and 5 r e s p e c t i v e l y )  

r equr r ing  t h i s  t rea imect :  thus  t h e  r e s u l t s  s r e  2ot  con- 
cl..-' uaLve. 

The c a ~ s n e r ~ z i a l  a t t e ~ ~ d a n t s  provided r e s p i r a t o r y  a s s i s t a n c e  
t o  77% of t h e  p a t i e n t s  ? t i a t  t h e  err.erganq r-om personnel  
i nd ica t ed  needed a s s i s t ance .  Tfie acadeay p o l i c e  provided 

cc>r,-a --LA..-- t o  4f3X of ths patien+,s.  The r e s u l t s  f a r  a t h e r  
pol ice  u n i t s  were lower: b u t ,  again ,  t h e s e  tor.- eyed fewer 
than 10 p a t i e n t s  r e q u i r i n g  a i d .  'Icne f i r e  reac:ze squads 
convsyed 45% ~f  t h e  t o t a l  nc~cker o f  pa t i e r i t s  r e q u i r i n g  
r e s p i r a t o r y  s s s i s t a z c e  and t3ey cro-:iced a i d  i n  907; of  
t h e s e  r a s e s .  The a s s i s t a n c e  provided I j y  p o l i c e  o f f i c e r s  
was predominantly " c l e a r i n g  airways." Although p o l i c e  
adminis tered  oxygen 7 t imes i n  Apr i l ,  the>? ev iden t ly  d i d  
not  use  oxygen i n  A u ~ d s t .  Tae commercial a t t endan t s  
c l e a r e d  airways and adminis tered  oxygen wi th  a>cut equa l  
Zrequency. ,Fie f i r e  rescue  squads a&%inis t e r ed  oxygen t o  
over 7 C %  of a l l  t h e  p a t i e n t s  they  conveyed.1 

The co,merc ia l  a t t e n d a n t s  s p l i n t e d  long bones on 1 2  of 
t h e  2 2  pa t ients - -or  55%-requiring such t rea tment .  
The p o l i c e  wi th  r e f r e s h e r  and advanced t r a i n i n g  s p l i n t e d  
0 aid 3956, r e s p e c t i v e l y  of t h e i r  p a t i o n t s ;  Eowever, 
t h e  p o l i c e  wi th  r e f r e s h e r  t r a i s i n g  c c n v e y d  only  2 p a t i e ~ t s  
r e q u i r i n g  such t r e a t a e n t  aiid t h e  advanced p o l i c e  c a r r i e d  
0 1  8 The academy p o l i c e  encountered 23 cases  needing 
sp l in t - ing  and useE t h e  t schl ; . iq~e  or._ 3 of t h e s e  cases  o r  
13%. Two of t t iese cases  were s p l i n t e d  by p o l i c e  from 
p r e c i n c t s  having t h e  necessary  equipment (p rec inc t  15  
ir, A p r i l  and 7 and 15 i n  Augustj ,  and t h e  t h i r d  was 
s p l i n t e d  wi th  impro r i s ed  m a t e r i a l s .  

Resu l t s  on t h e  - s e  of bacWsards  o r  neck/spine immobi- 
l r z a t i o x  a r e  i ceonc lus ive  because a  t o t a l  of only  11 
~ a t i e n t s  r eqa i r ed  t h i s  xeasure  f o r  medical reasons .  

,- 
The emergenzy rooms i ~ c i c a t e d  t h a t  car-Jiopulmonary resus-  
c i t a t i o n  w a s  needed i n  23 cases  i n  A p r i l  and August. 
m- i nese  were a l l  from a  t n t a l  of 35 pak ien t s  W A .  3f t k e  

'.As has  been i l ~ t e d  t h e  f i r e  r e seue  sqdads responded 
T,Timzrily t o  T"71ct:ms . 7 : - %  -+-----&-a - - - - z z  - - 
L - -  I . I  YUaCUSC C~~ CSLLUIII OL ~ e s p i r a t o r y  
problems. 
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TABLE 12-8 

JiEQUIREMEpJT FOR TIiEATMEhT- 

Reqyirement I n d i c a t e d  
by Phys ic i ans  o r  
At t endan t s  (Excluding 
F i r e  Dejartrnent) - ------- *- 

( i n  p e r c e n t  of  p a t i e n t s )  

Requirement I n d i c a t e d  
g-s~c~ans , 

(in percenc of p a t i e n t s )  
Fi rs t -Aid Measure . - -- 

Cont ro l  L igh t  B.Leedinq 

Con t ro l  Severe Rleeding 

Guarantee Adequate Respirati .02 

Splint Long Bones 

GSP of Backboarr? 

rJ~~rGiap111mcnary R e s u s c i t a t i o n  

Cardiopulmonary R e s u s c i t a t i o n  
(Exclud~.~?g Fi::e Department- 9 
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RESPONSE TO EMZRGENCY ROOM QUESTIONS --- - .- -..-- - .- -- 
RC'CARDINC- TTXATM'ZYIT .~ - FOR 1073 PI~TIENI'S "- Vi?'L?lI MATCHED FOPPYS 

:.~at.ic:n?s :;0A ex?i1!3f?? j 

Is American Red Cross F i r s t -Aid  Standard uire 46.8 25 .3  
Tra in ing  s u f f i a i e n t  and adequate for P c l i c e  eom. 64.4 3. 8 '7 
am'uulance a t t e l d a n t  t o  hand le  th3s -ase?  TOTAL 6 2 - 3  2 0 . 2  

MolakB an I,,i7. f l u i d  s t a r t e d  or. scene ?ny P i r e  1.3. 4 51.1: 
prciper?y 'craj-nnxd personneL 3n've !.qpro"~ed t J o i i c c  Corwi, 5.1 .I!"J ? -  - 
p? t i i cn t8s  cond i t ion?  TOTAL 6-4 5 6 ~ :  

??as spesdy a r r i v a l  a t  hospi taZ o f  ,? :r e 5l.6 37.6 
iir~oori-ance i.n th is  case?  p o l i c e  i:.:>m. 2 6 - 6  51-4  

TO?,>Ai, 3 2 . 3  6.? 

Would an endotracheal  i n t ~ 5 a . t i o r  or: the  1.1" 5 5 7 - 5  
scone by prope r ly  t r a i n e d  per.so?ai:el have Police Corn. 1 .5  58.6 
i.~:proved p a l i e n t  ' s con6i t lo?l?  '?OTAL 3 .5  5 0 . 5  

Would h i g h l y  t r a i n e d  ambulance at tendan. ts  ? i r e  19.6 33.8 
(-~?4t'"i 50 t o  7 5  hours  of  t r a i n i n g  ?>y P o l  i c e  C;om.rt. 28 .5  31.2 
p'.\rrj .:<.an$) be i n  a p o s i t i o n  t o  cope wi th  TOTAL 26 .7  31,8  
.-':i:j case so a s  t o  e l i n i n a t e  the need. f o r  
f i t , :  :-. ki?.i:sr)ort-.a"con 

RliSPONSE TO F I V E  ENERGENCY - -- RCXK -.. - I'CI .. 'j .. l)IJYSTT~1JS -.- REGARDING TK3:ATMETVT .. 
( i.;-, pp .- .- , ' , r , . t  ',:.?,";><< 

' ~ ' ,  L . ?  .. . "... Yes - -, .- NO N O ~ - A J  -.. ! . 
Is EJnerican Red Cross First-Aicl T ra in ing  ;ij;i, .i 1 61.4 17 .0  21.6  
s u f f i c i e n t  and adequate f o r  anibulancc? R u ! g  1.5 58.9 15.1 24.0 
at?i?iadants t o  hand le  t h i s  case?b ::>; 60. I 1 7 "  I. 2 2 . 8  

WouLd an 1 - C T -  f: . :~id s t a r t e d  on scene by 7 - 5  44.7 5 7 . 8  
px : ,~e r ly  t r a i n a t ?  pe rao :~ne l  have ~n~izri: :c ;. 6.4 5 3 . 5  40.1 
patient ' s condii::+on? 7 , O  40 .9  44.2 

Would an endotri leheal i n t u b a t i o n  on the +&.D:::L !. 3 .8  45 .1  51.1 
scone by proper1.y t r a i n e d  personnel have r ' a i i ~ j t i ~ t  1,9 54.5 43.6 
improved t h e  pa1:ientt s condition? i f b ' r ~ ;  Ci 2.9 49.5 C7,5 

Would h igh ly  trtikner? arhii lance attea?d::n' s ,, . _ _  m L 27, 3 40.1 32,8 
(wi.4:h 53 to 7 5  hours of i;rai:z!.nq by ;;c~!:.;t 18.3 2 4 . 7  59.0 
physi.cians) be . n a position t o  cnpc %l:<tb yyr,?. ', 22.9 3 2 , T  4q04  
thi3 case  so as t o  eliminate +;hr! nl-c2 f o r  
fast t ranspor ta i : ion?  

a. Pi.prefi ggivev Fire *;he regponse ac n pcrr -  ?I:? of av8iLable da ta ,  

b. Data &;on S t .  J o 3 n ' s  have riot been i vc l idnc!  i n  t h e  f igures  given for  the f i r s t  
quest ion.  





er(,erge.-c:, rclorn i o r m s  " j l e  t he  response to c?ues';ion i given 
i n  Table 3-2--5 d4 r? rto-i dl~clude information from S t .  John 's  
iins;>ital_. S t .  Jo?:~n':; 6a tz  b;as inclxcled i n  Tabie 12-12 
ci.i,:e i r ~ i i t  hot:pita.l r.:ceived nearly 20% of the  f a t a l i t i e s .  

AdnrSli.stration of intraveno-.?s f l u j . 6~  a t  the  scene could 4e  
ac:compLished by yruper1.y t ra ined a t tendants  althouqh enabling 
?.egislatio;l would be requjred i n  many s t a t e s .  Those who 
cc;uld herleii t  from I'.i's a r e  pr imari ly  those wiih severe 
llypovoiemic shock resu l t ing  from trawxas, and some p a t i e n t s  
with myocardial i r~ fa rc t ion .  Although severe bums  Eay 
resu3~t i n  sl-.ock which could e f f e c t i v e l y  be t r e a t e d  'by l V  
El-lids or  %?hole blood, the  shock does not  develop rap id ly  
enough tt owarrant IV's a t  the  scene, unless the  time from 
injury t o  professional medical care  w i l l  exceed ?i t o  1 hour. 

The rev?ewing physicians indicated t h a t  intravenous f l u i d  
therapy i n i t i a t e d  a t  &he scene would have izproved 89 
(5.6%) of the  pa t i en t s  who were not DOA. Since the  four 
demonstration prccPncts contain approxknately 38% of the  
population of the  c i t y ,  the  nmber  improved by IV's  might 
be extrapolsted t o  approximately 1,400 p a t i e n t s  annually 
i n  the c i t y .  This is a subs tan t i a l  nurriber of prospectivc 
rec ip ien t s .  

I f  those pa t i en t s  who expired i n  the  h o s p i t a l  a s  wel l  a s  
the  DOA pa t i en t s  a re  excluded, the  condition of about 5% 
of ihe pa t i en t s  involved i n  non-fatal cases would have 
been improved by IV f l u i d s .  

The r e s u l t  from E i i i  cases i s  36.4% or over seven t i n e s  the  
prnportjon for  non-fata l i t ies .  W e  can not,  however, e s t i -  
mate the  possible reduction i n  morta l i ty  t h a t  might r c s u l t  
from t h i s  therapy. 

Tne diagnoses of the 12 E I H  p a t i e n t s  who might have bene- 
f i t e d  from IV's are:  

Cardiac an2 G.I. Bleeding 
Mxlt l p l e  Coneusnons 
Diabeeic Acidosis 
Fracture of Skul l  
CVA 
Cirrhosis ,  Bleedins Xsophagus 
Pnlvonzry Fr7i'm;r 

D r u g  Ingestion 
(12) Cardlac 
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APPLICATZON - OF FIRST,-A19 MEASURES 
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medical conveyance- ',ere discusaert ir. p r e v i ~ u s  sec t ions .  
,The acc idents  -to which t h e  P,el i=opter was dispatched b u t  
r e su l t ed  in no conxreyance (by h e l i c o p t e r )  were l a r g e l y  
minor acc idents  with no infi lry o r  wi th  minor i n j u r i e s  
t h a t  d id  no t  r equ i r e  exerqency evacuation.  Of f i ce r s  on 
the  scene usual ly  indica ted  a s s i s t a n c e  was n o t  requi red .  
Occasionally t h e  PA system was used t o  inqu i r e  i f  a s s i s -  
tance was needed. I n  no case was a PA inqui ry  answered 
af f i rmat ive ly .  However, t h e  PA system d i d  prove e f f e c t i v e ;  
both f o r  in,cpiries and f o r  i n s t r a c t i r ~ g  d r i v e r s  t o  move 
dis&led c a r s o u t  of t r a f f i c  lanes .  

The f l i g h t  crew detec ted  t en  f i r e s  while on p a t r o l  ( a l l  
minor) and reported them t o  t h e  F i r e  Department through 
t h e  T r a f f i c  Centra l  opera tor .  On e i g h t  occasions t h e  
he l i cop te r  was dispatched t o  f i r e s .  I n  t h e  f i r s t  case ,  
t he  crew was asked t o  r epor t  on t r a f f i c  condi t ions  i n  the  
v i c i n i t y ,  and t o  a s s i s t  i n  l oca t ing  a group of people 
harass ing  firemen by throwing ob jec t s .  On two occasions 
they were asked t o  provide reconnaissance a t  genera l  
alarms a t  De t ro i t  General Hospi ta l .  Nothing was seen 
i n  e i t h e r  case. The o ther  d ispatches  t o  f i r e s  were t o  
pravide genera l  reconnaissxi-,ce and t o  r e p o r t  on t r a f f i c  
condit ions and c l e a r  rou te s  i n  the  v i c i n i t y  of t h e  f i r e .  

The functions r e l a t e d  t o  law enforcement were both  
inc idents  t o  which the  h e l i c o p t e r  was dispatched,  and 
inc idents  t o  which response was s e l f  i n i t i a t e d  upon 
monitoring po l i ce  r ad io  t r a f f i c .  The cases  a r e  l i s t e d  
in  Table 13-10. 

TABLE 13-10 

LAK ENFOZCE3*ZNT L T I  LI ZATION 

Inc iden t  

Dispazclied T r a f f i c  checks 
Robbery 
Bank a l a m  
A s s i s t  i n  chase 

o r  search  
A s s i s t  i n  c r ~ w d  

c o n t r o l  
Miscellaneous 

TOTAL 

Monitored r a d i o  an5 Eank alarm 
responded Robbery 

Chase 
Accident 
Shooting 
Hiscellaneous 

TOTAL 

Number 

I n  zone of t he  cases of crime (bank alarm, robbery,  chase, 
shooting,  e t c . )  were members of t h e  crew a b l e  t o  make 
v ~ s u a l  contac t  with suspects .  The s e l f - i n i t i a t e d  response 
was s t a r t e d  because po l i ce  u t i l i z a t i o n  was low and t h e  
crew wanted t o  provide more a s s i s t a n c e .  
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ATTACHMENT 13 -A 

ORDINANCE NO. 386-0 
CIlAPTER 4 
ARTICLE 1 

EMERGENCY HELICOPTER 
LAXDINGS 

.LY ORDINAXCE to amen@ Chapter 4, 
Article 1 of the Coae of the City 
of Detroit by amending Section A- 
1-6, to provlde for emergency 
hellcopter landings. 
IT I9 HEREBY ORDAINED BY THE 

PEOPLE OF 'JXF: CITY OF DETROIT: 
Section I. That Chapter 4, Ar'tlcle I 

of the Code of the City of l)en;roit be 
mended by arnendlxx Section 4-1-6, 
to reaci ~6 ~ D ~ I ~ w N '  

Sec. 4-1 -6 It shall be unlawful far 
any person to land any akcr&t, 
including helicopters and lighter- 
than air craft, w1thi:l the city at any 
point, except u:ficLailly designated 
afrports or heliporw, wlthoub ftrst 
obtaming the approvni af the Detroit 
Aviatdon Comnlisstor; provided, that 
the prohibition or' this section shall 
not apply to emergency landings or 
to ambulance equipped helicopkrs as 
dispatched by or through authorized 
police personnel operating as part of 
a coordinated ground air rescue mis- 
sion. 

Section 2. All ordinances or parts of 
ordinance8 in canfllct herewith are 
hereby repealed only +to the extent 
necessary to give t h k  wdlnance full 
forco and effect 
(JCC p. 2561, October 22, 1868) 
Pawed October 29, 1968. 
Approved November 1, 1968. 
Published November 6, 7, 8, 1968. 
Effective Deceniber 1, 1968. 

THOMAS D. rnDBEJITER 
City Clerk 
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TABLE 64-1 

EEHG-hSNE L COS:T-CS.FT&ELSgW;-,-;&TLFECT COSTS 

Hosp. t a l l -  1,lfc: r orkrnalns U p i c s r m  T o t a b  

CITY OF DETROIT ---- P e n s ~ o c  F'CA zat>&u-, Insur2nce_ _- Comp. Allow. &=. l n d ~ r c c k  -- - -+ 

Patrolman $4,956 -- $404 $50 $78 $72 $17 $5,577 

Ambulance ~ t t e n d a n t / O p e r a t o r  972 $343 404 3 2 7 8  4 0 26 6,395 

F i r e  Department 
P ~ r e  r i g h t e r  5 , 0 2 7  -- 404 50 7 8 39 1 4  5 ,612  

F ~ r e  F i g h t e r  D r i v e r  5,434 -- 4 04 50 7 8 3 9 15 6 ,020  

F l r e  Sergeant  5,609 - -  404 5 0 7 8 39 15 6 ,186 

6 ,133  -- 404 50 78 -- 
F i r e  L ieu tenan t  17 6 ,682 

6 , 6 2 1  -- 404 50 7 8  - - 
F i r e  Capta in  18 7 , 1 7 1  

COMMERCIAL 

m%u:ance ~ t t e n d a n t f i r l ~ e r  
500  374 - - 4 5 4 5 5 5 - - 

24 - 24 Schedule 1,019 

500  374 - - 4 5 45 5 5  - - 
4 8  - 2 4  Schedule 1 ,019 

SOURCES: Var ious  C i t y  o f  ~ e t r o i t  Annual and S p e c i a l  Repor ts :  and  Supe r io r  m b u l a n c e  Service?: Inc, ---- 
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WRSONNEL COST COMPARISON: TOTAL COST PER EMPLOYEE 
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Annual S h i f t  Hol iday Longevity T o t a l  T o t a l  Tota:L Cost 
Premium S a l a r y  Pay Bonus I n d i r e c t  D i r e c t  Per Ernployee 

.A 

> 
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C 
o 

Patrolnian $10,205 $148 $170 $146 $10,669 $5,577 
$16,246 

Ambulance 
Atten.dant/Operator 7 ,143 152 104 119 7 ,518 1,895 9 ,413 

F i r e  Department 
F i r e  F i g h t e r  10 ,353 183 228 64 10,828 5,612 168,440 

P i r e  F igh te r  
Driver 11,188 183 246 69 11,686 6,020 17,706 

F i r e  Se rgean t  Y1,534 183 254 71 12,042 6 ,186 18,228 

i%ire Lieu tenan t  12,626 183 278 78 13,165 6,682 19,847 

F i r e  Capta in  13,638 183 300 84 14,205 7 ,171  21,376 

COMMERCXAL ---- 

'0 0  0 
C : ) i  c 
m o o  
U U E M  m m o o  

k m 
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3 u u 3  
C c c m w  o 

m v v 1 . q  

Lnbulance Atl-.endant/D~-iver 
2 4  - 24 Schedule '7,879 - - - - - - 7,879 1 ,019  8 ,898 

48 - 2 4  Schedule 11,174 -- - - - - 11,174 1 ,019 12,193 

SOURCES: V ~ ~ r s o u s  C i ty  o f  D e t r o i t  Annual and S p e c i a l  Repor ts  and Supe r io r  Ambulance Se.cvlce, Jnc .  
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PEIlSONNEL COMPARISON--FULL SERVICE YEAR  COVERAGE^^ - 
COST FND STAFFING REQUIREMENTS 

Employees 
Annual Cost Required f o r  F u l l  F u l l  Se rv i ce  
Per Employee Se rv i ce  Year Year Cost -- 

COMivlERCXAIs r 
Ambulance At tendant /  

D r i v e r  

24-24 Schedule $8,898 2.1b $18,686 

48-24 Schedule 12,193 1. 6b 19,509 

CITY OF DETROXT: 
Patrolman 

AnIb3Ulance Attendant /  
Operator 9 ,413 

Fi -e  Fj .qhtar  16,440 
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a n ~ l l  s e r v i c e  yea r  coverage: 24 hours  a day, every  day, o r  8 , 7 6 0  hour s  pe r  y e a r .  

b ~ t ? f f i n g  requirement does noc inc lude  c o r r e c t i o n  f o r  absentee ism ( see  T e x t ) .  

SOURCES: Various C i ty  of D e t r o i t  Annual and S p e c i a l  Reports:  Supe r io r  
Amb~llance Se rv i ce ,  Inc .  



(2 )  e x t r i c a t i o n  and r e s c u e  o p e r a t i o n s ,  which a r e  f r e -  
q u e n t l y  conbined w i t h  ( 3 )  t h e  c a r e  and t r a n s p o r t  o f  c e r t a i ? ,  
emergency v ice ims  ( i . e .  t h o s e  s u f f e r i n g  from d i f f i c u l t y  
i n  b r e a t h i n g ,  s t r o k e  o r  h e a r t  a t t a c k ) .  The t r u c k s  a r e  
used f o r  t h e s e  s p e c i f i c  t y p e s  o f  emergency c a s e s  because  
t h e  equipment t h e y  c a r r y  is  a p p r o p r i a t e  f o r  l i f e  s u p p o r t .  
n..-L L . ~ - ,  . 
LaLl. LLuL.\ L> i;dp~;;t: uII ~ r a n s j 3 o : c ~ i n g  t h r e e  p a t r e n t s  on 
canvas s t r e z c h e r s .  

A t  t h e   resent t ime  t h e r e  a r e  a  t o t a l  o f  e l e v e n  t r u c k s  i n  
+i ->.e deparlment  v e h i c l e  pool ,  providir ig  s e r v i c e  from seven  

hoca t ions .  Formerly, t h e  o p e r a t i o n a l  l i f e  expec tancy  o f  
each v e h i c l e  was 7 t o  9  y e a r s .  I n c r e a s e d  Gse o f  t h e s e  
t r u c k s  f o r  s 2 i  t h r e e  f u n c t i o r s  h a s  reduced t h i s  t o  between 
5 and 7  y e ? r s  which f o r  t h i s  a n a l y s i s ,  :%as been averaged 
'3 6 y e a r s .  A c q u i s r t l o n  c o s t  1 s  F r e s e n c l y  $28,60C p e r  
c n i t  w i t h  an e s t i m a t e d  r e s a l e  o r  s a l v a s e  v a l u e  of  $500 .  
3 u r i n g  1568, t h f s e  v e h l c i e s  i r a v e l e f  a t o t a l  o f  i17,022 
m i l s s  f o r  a g e r - t r u c k  average s f  l0 ,63E m i l e s .  These 
f i g u r e s  and fhpse  f o r  t h e  ct*c:er v & i = i c  :V.L-Z a r e  a r s -  

a _ - - '  

6ent-d f o r  c+r--pzrj.ron i n  14-5. 22-5 a:l 1$-7. 

.-< - .  i c e  a  a c - c  ? e  ~ < . . L T -  

3,~3:;!~.~.;:7cns a r e  r z a r  dgcr  sr.zcr2g sta-::an -.:asons .~z;-.. a r s  
.dssd fo- 2. ~.,::-ksr of ? - l i c e  f;-.-:ct~cr;e 1- aCd;r:on b ou:.; 

t zanspor  .: cf ac<::df3t and i l - n e s s  v i c r i ? s .  Zxcegt  f o r  
t h i s  l a c t e r  functxon,  t h e y  a r e  o p e r a t i o n a l l y  e q u l - ~ - a ; ~ n t  co 
t 3 e  two-nen s c o u t  c a r s .  Eac:? a1?3ulwagon i s  capaSie  3 5  
t r a n s p o r t i n g  two v i c t i m s  on l i t z e r s  w3en r h e  r e a r  s e s t s  
a r e  LolSed dawn. For o t h e r  p o i i c e  f u n c t i o n s  t h e  two i i t t e r s  
can be  fo lded  an? c a r r i e d  on t h e  f l o o r  beh ind  t h e  r e a r  
s e a t .  T h i s  p r o v i d e s  a s  much room f o r  p o l i c e  f u n c t i o n s  a s  
i s  a v a i i a b l e  I n  t h e  txo-man s c o u t .  A n a l y s i s  o f  t h e  oper -  
a t i n g  e o s t s  of t h e  two-man s c o u t  have been i n c l u d e d  i n  
o r d e r  t o  e s t i m a t e  t h e  s a v i n g s  t h a t  would occur  i f  a l l  o r  
p a r t  of t h e  arrbulwagons -were r e p l a c e d  w i t h  s c o u t s .  

Norn,aliy a  pool  of  l i C .  arbulauagons i s  main-kained, ' r u t  
s n l y  a p o r t i o z  of  t h e s e  -dould b e  "on t h e  road"  a t  any one 
t ime.  Each u n i t  c o s t s  $2,450,  e x c l u d i n g  t h e  two f c l d i n g  
s t r e t c h e r s .  The o p e r a t i o n a l  l i f e  expec tancy  averages  18  
months and t h e  average  r e s a l e  v a l u e  i s  $250. During 1968, 
arhulwagons t r a v e l e d  a  t o t a l  o f  3 ,827,237 m i l e s  f o r  a p e r -  
v o h i e l e  average o f  34 ,?93  m i l e s .  

W o n a l l y ,  a pco: o f  315 scoxi'c c a r s  1 s  malntalnec?. Each 
u n i t  co-  s $ 2 , 0 5 0  and h a s  a? o p e r a c l o n a l  l l f e  expec tancy  o f  
1 8  months 7 1 ~ 0 ~  w i t h  an average  r e s a l e  v a l u e  3 f  $200. 
a u r l n g  1965, t h e  s c o u t s  t r a v e l e d  a t o t a l  of  9 ,935 ,562  
m r l e s  f o r  a  p e r - v e h ~ c l e  a v e r d j e  of 31,542 m l l e s .  

H o s p i t a l  mS;u lances :  Although tK@ ambulance s e r v i c e  pro-  
v i d e d  by t h e  D e t r o i t  Genera l  X o s p i t a l  Air3ulance D i v i s i o n  
.is n o t  p a r t  o f  t 3 e  eiriergency sys tem under  s t u d y ,  t h e  ve- 
h i c l a s  used  by t h i s  d i v i s i o n  b r i d g e  t h e  gap between rhe 
p o l i c e  dua l -purpose  s t a t i o n  wsgon and t h e  five-man f i r e  
r e s c a e  t r u c k .  Tkese a&ulances a r e  c o n s i d e r e d  i n  'chis aila- 
l y s i s  because  o f  s e v e r a l  o p e r a t i o n a l  advantages  t h a t  occur  
frov. t h e i r  u s e .  Compartment s i z e  and c o n f i g u r a t i o n  ~ a k e  
t h i s  v e h i c l e  m.~ch msre s u i t a b l e  f o r  v i c t i m  t r a n s p o r t  an6 
e q a i p x e n t  s t o r a g e  t h a n  a r e  t h e  a~~*ulwagons. A t  t h e  same 
L i c e ,  t h e  ambulance i s  s m a l l e r  t k a n  t h e  r e s c u e  truc:k acd 
can b e  o p e r a t e d  w i t h  o n l y  two men. I n  t h e  p r e s e n t  c o n f i g u r -  
a t i o n  each  u n i t  can  t r z n s p o r t  two v i c t i m s ,  one on a  c o t  
and t k e  o t h e r  on a  pasded bench. Scne ccmpartments f o r  
eq..' ,--.en+ s t o r e g e  a r e  p r z s e c t l y  s p e c i f i e d  and more co-did 

, - 
e a s l i y  b e  aeded i f  s o  d e s i r e d .  

m i h e r e  r r e  a  t o t a l  o f  six ad-dLances  i n  t h e  d i v i s i o z  r o t o r  

p o 3 i .  Each ambulance c o s t s  $3 ,550  and h a s  an o g e r a t i o n a b  
l i f e  exFec tancy  o f  t h r e e  >-ears .  The avsxage r e s a l e  v a l u e  
i s  S i C O .  During 1968 t h e s e  arriculzncfs t r a v e l e d  a  t o t a l  o f  
110,562 m i l e s  f o r  a  p e r - v e h i c l e  a v e r a g e  of  i 8 , 4 2 7  m i l e s .  

0 2 e r a t i n g  C o s t s ,  Fixed and V a r i a b l e :  I t  should  Se  empha- 
s i z e d  t h a t  t h e  o p e r a t i o n a l  l i f e  expec tancy  and t h e  averzge 
a n n u s l  d e p r e c i a t i o n  f o r  each  v e h i c l e  t y p e  l i s t e d  i n  Table  
14-5 i s  based  on t h e  p r e s e n t  l e v e l  o f  v e h i c l e  ~ s a g c .  Aqy 
char.qes i n  t h e  sys tem which would a p p r e c i a b l y  change t h e  
a n n u a l  m i l e a g e  t r a v e l e d  by  e a c h  t y p e  o f  v e h i c l e  must r e -  
s u l t  i n  changes i n  t i i s  expec tancy  and c o s t .  

Other annua l  f i x e d  o p e r a t i n g  c o s t s  s ~ s c h  a s  l i c e n s i n g  and 
i n s u r a n c e  have  n o t  been i n c l u d e d .  L i c e n s e s  c o s t  5 l /ve-  
h i c l e / y e a r .  S i n c e  a l l  c i t y  v e h i c l e s  a r e  covered  k y  a  
b l a n k e t  p o l i c y ,  o n l y  g r o s s  ckanges i n  t h e  n u d e r  o f  ve ; i i c les  
-would a f f e c t  t h e  c o s t  s i g n i f i c a n t l y .  

A l l  ambulwacons, s c o u t  c a r s  and n z s p l t a l  ambvl;.-,ces a r e  
malnxalned by t h e  D e p a r t ~ e i i t  3f  P u b l i c  Woris .  V a r l s b i e  
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TABLE 14-7 

VEHICLE CO$5PAKISON: 
VARIABLE O P E ~ T I N G  COSTS -- PER MILE 

P o l i c e  P o l i c e  ~ m b - ~ i a n c e  F i r e  Rescue 
\ - 7 .  

5cou-c Car k & u i w d y u i ,  L ~ ~ I L ~ L J L ~ L .  I -- --- I L ULi\ 

;TS PER I3ILL : 5 3  -- 5.8: 10.8C 21.7C 

Opera t ing  2.7 2 . 6  3 .4  3.0& 
M a i ~ t e n a n c e  1 . 4  1 .6  4 .0  12.  ia 

9I.ABL3 COSTS: $535,480 S223,158 $11,912 -- $25 ,336  

F:alntenance i40 ,316  61,686 4,395 14 ,390  
a p e r a t  l n g  273,182 107.932 3,712 3 ,559  
Overhead 121,982 5 ~ .  450 3 , P O S  7 ,379  

awhen c32paring tP.2 o p e r a t i n g  and  - a i n t e n c e  c 3 s z s  pressntec? 
r e ,  it m i l s t  rer;,e~:cered th;i  rhe f t r e  recc.;e i r u ck  o p ~ r a t - n q  . , 
s t  i s  low 2nd the maintenance c391 nigh i n  r s i a t i 3 n  t o  t h e  
h e r s  because af t h e  d i f f e r e n c e  i n  r e c o r d i n g  t i r e  c o s t s  by  t h e  
X acd t h e  D F D .  

URCES: Various C i t y  of  D e t r o ~ t  Records and Reports .  

I n  o r e e r  t o  s ~ m p l l f y  comparison of t h e  average  annua l  
o p e r a t i ~ g  c o s t s  o f t h e s e  two t y p e s  o f  veh- -c les ,  t h e  m i l e a g e s  
and t h e  n u ~ t e r  of v e h ~ c l e s  o f  b o t h  t y p e s  YLave been t o t a l e d  
togexher  s o  d l a t  t h e  same average  annua l  n l l e a g e  can be 
assumed f c r  bo th .  Because o f  a h l g h e r  variable o p e r a t l n g  
c o s t  f o i  t h e  smbuiwagons than  f o r  tine s c o e t s ,  t i ~ s  assmap-  
t r o n  d e c r e a s e s  t h e  S i f f e r e n c e  between t h e  average  a n n u a l  
o p e r a t l n g  costs. As a ccnsequence,  estimated sav-ings o f  
$362 per  y e a r  f o r  each arbulwagon r e p l a c e d  by  a  two-man 
scout  6111 be on t h e  c o n s e r v a t i v e  s l d e .  (See Table 14-7.) 

VEHICLE CGMP.4RISOW : 
TCTAL AXYUAL OPERATING COST - 

Pol i c e  P o l i c e  Anbulance 
Scout  CaL FFrybb~1i,vag3n ( I n t e r n a t  - ) 

TOTAL CTER. COST 
,,':EZICLE,&ZAR S 3 ,121  . $33483 54 ,692  

Annual F i x .  Cosc 
/ 'Vehicle 1 ,352  1 , 6 0 5  2 ,  3'21 

Annual Var .  Cost  
/Vehic le  1 ,749  1 ,878  1 , 9 9 0  

F i r e  Rescue 
-7 --- , ruck  

SOURCES: Var ious  C i t y  of D e t r s i t  Records 2nd Repor t s  

V e 3 i c l e  Cost  Surmary and Conmente - 

1. Coppared t o  t h e  p u r e h s s e  pr- lce o f  e h e  a r b ~ l r r a q o - ,  t h e  
h o s p i t a l  ar-bulance c o s t s  3 tlrrres and t he  r e s c u e  t r u c k  -- 
c o s t s  a lmos t  12 t l r r e s  a s  much, 

2. The p r e s e n t  annua l  fzxed  opera txng  c o s t s  f o r  tho zm- 
b ~ l a n c e  and t h e  c ruck  a r e  1% and 3 t i m e s  tinat o f  t h e  
anbrd.wagon, These c o s t s  p r e s m e  rhae t h e  present 
l e v e l  of  csage f o r  e a c i  v e h l c l e  t y p e  re r ra lns  c a ~ s t a n t .  
Any c4anges I n  .;he sys tem v%:hlch would a p p r e c a z b l y  
c3ange t h e  a v a r a g e  a n z u a l  ms leaqe  t r a i r e l ed  b-* one I 

t y p e  s f  v e h i c l e  would also char2ge t h i s  c o s t  a:C t h e  
o p e r a t i o n a l  lxfe expec tancy .  

3, Using =he o2eracing cost p e s  m i l e  o f  the scour  as che 
b a s e ,  aip3ulvagons c o s t  7% more Far i-tile t o  a p e r a t e .  
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Base S t a t z o n  Cos ts  
f o r  t r a i n i n g  i f  t h e i r  s e r v i c e s  i n  t h e  emergency system a r e  
con t inued .  This  a d d i t i o n a l  t ime  i s  n o t  charged f o r  t h e  
F i r e  Depar taen t  s i n c e  t h e  a d d i t i o n a l  t r a i n i n g  can be  pro- 
v ided  a t  t h e  s t a t i o n  houses w r t h o u t  l i m i t i n g  t h e  a b i l i t y -  
t o  perform t h e i r  r e g u l a r  d u t i e s .  S i m i l a r l y ,  no charge  h a s  
been assumed f o r  t h e  C i t y  F&/O's review t r a i c i n g :  however, 
r i ierz  is a c o s t  f o r  zI1e ~ n i c r a l  training. 

Dur'ng t h e  d e m o n s t r a t i o n  p e r i o d ,  d a t a  were c o l l e c t e d  on t h e  
respc:*se c h a r a c t e r i s t i c s  o f  b o t h  b a s e - s t a t i o n  v e h i c i e s  
and p n i r o i  v e h i c l e s .  The c o i r a e r c i a l  ambulances were base-  
o p e r a r e d  and s t a t i o n e d  i n  p r e c i n c t  and fire houses .  A l -  
though t h e r e  seemed t o  be  no s i g n i f i c a n t  problems a s  a 
r e s u l t  oE o p e r a t i n g  emergency v e h i c l e s  from t h e s e  c i e y  
f a c i l i t i e s ,  it i s  w o r t b d F i l e  t o  compare t h e s e  c o s t s  w i t h  
t h e  c o s t s  o f  e s r a b l i s h i n g  2nd o p e r a t i n g  a  s e p a r a t e  f a c i l i t y  
e x c l u s i v e r y  f c r  e z e r g s z c y  m z d l c a l  c a r s  v e h i c l e s .  

Ccrmercial  Labulance Fersonnebr The c o n t r e c t o r  f o r  t h e  
demonstrat ion p o r t i o n  of  t h e  p r o j e c t  r e q u i r e s  t h a t  h i s  
personne l  a t t e n d  a  20-session E a t i c n a l  A ~ b u l a n c e  T r a i n i x  
I n s r i t u t e  c o u r s e  ever.y y e a r .  The c o n t r a c t o r ' s  c o s t  p e r  
s e s s i o n  is $25 p e r  man o r  $500 p e r  man f o r  t h e  complete  
course .  Texts  a r e  $5 per  =an a d d i t i o c z l .  T r z i n i n g  is 
conducted on t h e  empioyees'  days  o f f .  S i n c e  each s e s s i o n  
l a s t s  tigo ho::rs and must be s a i d  a t  t h e  over t ime  r a t e ,  t h e  
-;?ages f o r  each enplsyee  a r e  5113. Tke roial annua l  c o s t  . - Eor t r a i n i n g  Ter  r n o i v i d u a l  e ~ g l s y e e  i s  $619; 

GOST ZGM1ARISGN: S'SE OF SEPARATE v .  EXISIIKG 
BASE FACILITS3S 

SZIAFGlTE EXLSi'IhC- 
F A C I L I T Y  -- FACILITY Surdnar-i of T r a i ~ i n ~  Cos t s  --.-- < i 1 :  I Cr?l:.AL COSTS : 

P.enova t i o n  
- ._ -  ,--k and Chai r  
Lcungc C h a i r s  
File Cabine t  
B ~ n k  aeds 
Garment Rack 
; : t i l i l y  Cabine t  
P?,ons I n s t a l l a t i o n  

f57G-2,395 --- 
ZGO-1, GOO 

139 
7 5 
4 9 

100 
2 0  

3 0  . 
7 5 - i ,  ooo+C 

L-k,, - - - -  - L.,, ,.,,,ning is a l c c  3$prsssiake f a r  eFie 
p f r f c r n a n c e  of ass lccments  o l r -e r  'ban t h c t  s f  
emergency medica l  ca re  and t r z n s ? o r t ,  

- t h e  t r a i n i c s  can Se p r o v i d e s  on t h e  job  i!? 
sack a  manner t h a r  ~t does  n o t  i n t e r f e r e  
w i t h  t h e  f u l l  ~ e r f o r m a n c e  o f  t h e  emplcyee 'c  
i e5wlar  d u t i e s .  

:Eo l ice j  
O f f i c e  S u p p l i e s  

A&TJAL FIXZD OPXRATING 
COSTS : 52,837-4 ,037 --- $ 7-17 2 .  Sew g r a d u a t e s  of t h e  Foixce and F i r e  Acadesies  meet 

t h e  t r a i n i n g  r e q u i r e q e n t s  o f  zhe s t a t a t e  a t  13 adax- 
c l o n a l  c 3 s t .  

3. Compliance w i t h  t h e  law can be main ta ined  by 2 

- some minor i n c r e a s e  i n  t h e  c o s t  o f  t h e  annual  
r e t r a i n i n g  g iven  t h e  p o l i c e  on ly .  

a I t  is a s s - w e d  t h a t  the  e x i s t i n g  e q u i p a e n t  's s u f f i c i e n t  
and t h a t  t h e  o p e r a t i n g  c o s t s  o f  the  e x i s t i n q  f a c i l i t y  a r e  no t  
i n c r e a s e d .  

- an xnkr.ct'iin i n c r e a s e  i n  t h e  a d m i n i s t r a t i x 7 e  c o s t s  
r e s u l t i n g  from t h e  mainteriance o f  a c c u r a t e  reccilrds - ' . . .  siC e ~ ~ p l f i ~ ~ e ~  i e ; i ~ L i i i ~ i ~ -  an<: i r,p r - r , ~ ? i i  n~ +R"ILC~- - - 
i - l -  ,i,n f c r  c e r t i f i c a r e  renewals .  

17 .- -- ine reason  ~ h e  wide v a r z a t i z n  i n  s h e  i i ~ s t a i l a % l o r .  
=f S. p o l i c a  phor\e is the a n c e r t a i x l t y  r e g z r d i n g  t h e  

p r o x i m i t y  of 3 ; ~  a v a i l a b l e  f a c i l i t y  t o  .?;z e x l s t i n g  l i n e .  





The c o s c  p e r  run f o r  t h e  p o l i c e  o p e r a t r c n s  i s  t h e  t o t a l  PO- 

l i c e  c o s t  d i v i d e d  by  t h e  t o t a l  n-ii;TZBer o f  rltns made. 

Cost of z5e  F i r e  O p e r a t i o x  

- .  ; x r e  Personne l  Cost :  Sq.60 t o  $123,577. There  i s  a  
q u e s t i o n  ~:?,ether a  c o s t  f o r  f i r e  p e r s o n n e l  i s  a  v a l i d  
charge  t o  t h e  ezergency  medlcal  r e s p n n s e  system. Squad 
s t a f f  wculd n o t  b e  reduced nor would t h e y  b e  r e a s s i g n e d  t o  
perE3rm o t h e r  d . ~ . t i e s  i f  t h e  emergency medica l  r e s p o n s e  
f u n c t i o n  were t r a n s f e r r e d  t o  a z u t h e r  aqericy. A t e s t  f o r  a  
t r u e  c o s t  i s  t h e  o c c a r r e n c e  o f  s a v i n g s  3r o t h e r  b e n e f i t s  i f  
t3e 'uccti3n i s  d i s c o n t i n u e 3 .  The c o s t  of  t h e  f i r e  opera -  
i l3-s  w i l l  b e  c m p . t e d  b c t h  wit:?  and wit:?out a  p e r s a n n e l  
c o s t  ccrcrpz?ent. 

nt a i l  tix,es r3ere sre a t n t a l  cf 5 men which o p e r a t e  each 
rsscue ' 5  ;oco~-.~:isP. t n r s ,  r h z  :on::: e-e  s t a f f  2s- 
c;=n--? _ _ > . . ~ _ -  t3  c,2C% s-.i:ss :n,~:::Ci.e~ 3 C ~ Z T E L E .  t w n  i i c - - , S r n ? - , t s l  a  
-.- _ , , g e ~ n c ;  ~ : . _ r e ~  2-l  r e ~ ~ ,  an6 +.?s eg.z~;al-.az -5 15.. 3 ?: re  

-F1,-'ct-r: ,=- i r r f i i r a - cd  Ir T a b l e  4-11. 

T m L E  1 4 - 1  

D F R C I T  T I R E  XSSCUE SQ'2-X7: STAFF PAT COSTS -. - .- . .- - - 

Xarber of Hours Worked 
Title --- P o s i t i o n s  22EcLear- -  - c o s t  

Capta in  1 2,058 $21; 376 
I , ieuter .ant  2 4,116 39,694 
Sergean t  1 2 ,058  15 ,228  
F i r f  S i g h t a r  

C r i v e r  3 5 ,174  53 ,118  
F i r e  F'lghP e r  -- 1.4. 3a -- 29,394 -- 235,092 -- 

T c r a l  : 21-3 4 3 , 8 0 0 ~  $367,508 

- 
"CI +he 14-3 f i r e  f i g h t e r s  needed tc staff e a c h  squad,  

I 1  a = e  r e y a l a r l y  assbgned t o  t h a t  squad.  The h a l a n s e  a r e  
d e z z i l e d  t o  t h e  squad from e n s i n e  and l a d d e r  comcanles a s  
~ c z d s d  7 ;  Frod,ce a  i u l s  crew of  t l v e  men. 

bThis  t h e  t o t e l  nmrber o f  ran-hours r e q u i r e 3  'is 

n a i n t a l c  a f i - ~ e - n a n  s t a f f  cont i2-ucusl :~ 5or  2 y e z r .  

The c o t a l  n7.-her o f  -an-hours workob a n n u a l l y  by a l l  seven 
r e s c u e  s c u a d s  rs s e v e n C ~ i T e s 4 3 ~ 8 0 0  man-hours p e r  squad o r  
306 ,, ? r a n - h o u r s .  

S i m b l a r l y ,  t h e  t o t a i  p e r s o n n e l  c o s t  f o r  a l l  seven squads 1s 
seven t i i r e s  $ 3 6 7 , 5 C 6 ,  o r  $ 2 . 5 7 2 , 5 5 6 .  

The t o t a i  nurnber o f  h o u r s  c - n t r i h t e d  t o  emergency medica l  
t r a n s p o r t  by  t h e  F i r e  Dega~ctment d u r i r g  1968 was 2 , 9 4 8 .  
S1 Ince each  t r a n s p o r t  .was made w i t h  a crew o f  f i v e  pen, t h e  

t g t a l  number s f  man-hours c c n t r i b u t e d  t o  e!nergenclr t r a n s -  
p o r t  was 14',?40. 

Because of t h e  v a r i o u s  c l a s s e s  o f  p e r s o n n e l  t h a t  comprise 
a  r e s c u e  squad,  a  c o s t  p e r  man-hour was n o t  used  o u t r i g h t  
eo e s t a b l i s h  t h e  p e r s o r n e l  c o s t  o f  emergency t r a n s p o r t .  
T h i s  c o s t  i s  r e l a t e d  t o  'he o v e r a l l  p e r s o n n e l  c c s t  o f  a l l  
squads ($2,572,5561 a s  t h e  number of  an-hours c o n t r i b u t e d  
t o  emergency t r a n s p o r t  (14,710;  i s  r e i a t e d  t o  t h e  t o t a l  
number o f  ?.an-hours wcr?zed by 2x1 t h e  s q u a s s  (306 ,500) .  

F i r e  VehicLc Cos t :  $51,05C. The c c s t  f o r  f i r e  v e h i c l e s  . 
w a s  computed on t h e  same b a s i s  a s  f o r  t h e  p o i i c e  v e h i c l e s .  
The v s r i a b l e  o p e r e t i n g  c c s t  f o r  t b e  emergency t r a n s p o r t  
f u s c t i o n  i s  

T?,e annua l  f i x e d  o p a r a t i c g  c o s t  f o r  c h i s  f a n c t i o n  i s  

T-ie t o t a l  vel-.bcle c o s t  1s t h e  s u n  of  t h e  v a r l ~ b l e  and 
f i x e d  opera tbng  c o s t s  above, o r  $511050. 

F i r e  Eo&nent C l j s t :  PU'CNE 
T i r e  T r a i n i n g  -: NONE 
F i z e  Base Ccst-: XONE 
F i r e  3 p p o r t u n i t y  Cost :  7~%yK23Cri~JN 
T o t a l  Cos t  o f  t h e  F l r e  

i o e c ~ r l ~ n g :  $ 5 L ,  330 t o  $A 7C,727 ----- -- - 
~o- ( F i r e )  : - 54.25 t o  $14.56 
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b i l i t y  i n  personne l  a s s i g r m e n t .  The requi rement  t h a t  a t  
l e a s t  zne of  t h e  i;:w on each  v e h i c l e  b e  l i c e n s e s  a s  a n  
a t t e n d a n t  o r  a t t e n d a n t - d r i v e r  c r e a t e s  a c o n s t r a i n t  on p e r -  
sonne l  a s s i $ l m e n t ,  w i t h i n  which a l lowance  must he  made f o r  
o t h e r  s t a f f i n g  psoi.iens a s s o c i a t e d  w i t h  schedulincs, ill- 
n e s s ,  i n j u r y  and v a c a t i o n .  T h e r e f o r e ,  it h a s  been e s t i m a t e d  
t h a t  t h e s e  minimum s t a f f i n g  f i g u r e s  should  b e  i n c r e a s e d  by 
a  f a c t o r  o f  2 - l j 2  i n  o r d e r  t o  i n s u r e  t h a t  a  l i c e n s e d  p e r -  
sor, b e  akoard each v e h i c l e  o p e r a t e d  a s  an arrbulance a t  a l l  
t fmes.6 According t o  t h i s  e s t i m a t e ,  12 pa t ro lmen s h o u l d  
be  t r a i n e d  and l i c e n s e d  f o r  each  p o l i c e  ambulwagon oper-  
a t e d  and 11 f i r e n e n  f o r  each  f i r e  r e s c u e  t r u c k .  On t h e  
b a s i s  of  t h e  n u b e r  of  v e h i c l e s  t o  b e  o p e r a t e d  and t h e  nun- 
b e r  o f  patrolmen aild f i remen t o  be  t r a i n e d  and l i c e n s e d  f o r  
each of t h e s e  v e h i c l e s ,  it h a s  Seen assumed t h a t  t h e  number 
of patrolmen t o  b e  l i c e n s e d  would b e  1 ,100  and t h e  nu.&er 
of f i remen,  75. These f i g u r e s  w i l l  b e  used  i n  e s t i m a t i n g  
tile o p e r a t i n g  c o s t  i n c r e a s e s  i n d i c a t e d  below. 

Training: I n  S e c t i o n  14-2 under  t r a i n i n g  c o s t s ,  it was 
r e p o r t e d  t h a t  t o  b r i n g  a  pa t ro lmen up t o  t h e  l e v e l  of  
t r a i n i n g  r e q u i r e d  would c c s t  an a d d i t i o n a l  $9  a  y e a r .  There  
was no a d d r t l o n a l  c o s t  r e p o r t e d  f o r  t r a i n i n g  t h e  f i remen 
f o r  t h e  reasons  e x p l a i n e d  i n  t h a t  same s e c t l o n .  T h e r e f o r e ,  
s l n c e  an e s ~ l i n a t e d  miniwan o f  1 ,100  pa t ro lmen would have  
t o  be  t r a i n e d ,  t h e  annua l  c o s t  f o r  t h i s  a d d i t i o n a l  t r a i n -  
i ~ g  would b e  $9,900.  

L-censzqq: 3 0 t h  v e h l c i e s  and p e r s o n n e l  n u s t  b e  l i c e n s e d  
annua l ly .  Although l o c a l  governmental  u n i t s  a r e  exempted 
from payrng a  f e e  f o r  t h e  v e h l c l e  l ~ c e n s e ,  t h e  f e e  f o r  each  
a t t e n d a n t  I l c e n s e  i s  $1.00.  Srnce  a  t o t a l  o f  1 , 1 7 5  p o l i c e  
and firemen would need t o  b e  l i c e n s e d ,  t h e  a d d i t i o n a l  an- 
n u a l  c o s t  t o  t h e  p r e s e n t  sys tem f o r  l l c e n s e  f e e s  would b e  
$ L , l i 5 .  

G ~ h r s  c o r r e c t i o n  f a c t o r  o f  2-1/2 cou ld  b e  r e d x e d  
s - u b s t a i n t ~ a l l y  i f  t h e  p e r s o n n e l  assrgninent p o l i c y  o f  b o t h  
t h e  P o l ~ c e  and F l r e  Cepartments  were changed t o  p e r m l t  un- 
i ~ r n l t e d  asslgqment  o f  l i c e n s e d  pa t ro lmen and f r rewen  a c r o s s  
p r e c i - c %  and r e s c u e  squacl b o u r i d ~ r i e s .  I n  o t h e r  :,,ords, t h e  
s l z e  o f  +he scor rec t ion  f a c t o r  a g p l i e d  i s  p r o p o r t i c l a 1  t o  
t h e  r e s t r i c t l o r i s  t h a t  a r e  p l a c e d  on t \ e  assrgnment  o f  p e r -  
sonne l .  

P h v s i i a l  Examinat ions:  Each a 2 p i i c a n t  f o r  l i c f n s i n g  mist 
heve passed  a  p h y s i c a l  examina t ion  p r i o r  t o  a p p l i c a t i s n  o r  
r e a p p l i c a t i o n .  It i s  assumed t h a t  it would c o s t  a n  a v e r a g e  
cf one hour  of work t i x e  f o r  e a c h  p a t v c l a a n  a ~ d  f i rercan 
-Lo l a v e  h i s  assiqi iment ,  be  ex;.mined an3  r e t i i r n  t o  h i s  
a s s i g r m c n t .  T?,e t o t a l  hour* c o s t  f c r  patrc;rxan i s  ap- 
p r c x i n a t e l y  $9 and f a r  f i r e r e n ,  $8. Tke a d 3 i t i o n a l  c o s t  
f=.r t h e  e x X z i n a t i c n s  would t h - ~ s  b e  $9,900 f o r  t h e  p o l i c e  
and $600 f o r  t h e  F i r e  Department f o r  a  t o t a l  i n c r e a s e  o f  
$10,500.  

m- c i t y  emplcys a  nuii>3er o f  p l -~ys ic ians  who niight be a v a i l -  

a b l e  t o  perr'i;rm t h e  p h y s i c a l  e x a m i n a t i ~ n  w i t h o u t  any 
a d d i t i o n a l  c o s t  t o  t h e  c i t y .  I f  n o t ,  a n  e x t r a  c o s t  of $4 
t o  $7 per exa i ina t i . cn  n i g h t  b e  r e q u i r e d -  The a d d i t i o n a l  
c c s t  t o  t h e  sys tem f o r  p h y s i c i a n  s e r v i c e s  is  t h e n  e s t i m a t e d  
t o  r a n g e  from $13 t o  $ 8 , 2 2 5 .  The t z t a l  a d d i t i o n a l  c o s t  t o  
t h e  sys tem f e r  p 5 y s i c a l  e x m i n a t i o n s ,  c o v e r i n g  b c t h  em- 
~ l o y e e  l e s t  t i m e  and phys ic ian  s e r v i c e s ,  would b a  i n  t h e  
r a n g e  of $10 ,500  t o  $18,725.  

; - ' . ~ ~ . & - s t r a t i v e  Cos t s - .  The t i ~ e  r e q u i r e d  t o  nanage  t h e  
o p e r a t i o n  sf t h e  systern wauld a l s o  b e  i-crease.c? by t h e  r e -  
q - i r e x e n t s  af t h e  s t a t u t e .  A d d i t i o n a l  r e c o r e s  o f  personnel 
t z a i r i l g  and e r ~ e r g e n c y  s u p p l i e s  weald have t o  b e  m a i n t a i n e d .  
A p p l i z a t f o n s  f o r  Re3 Cross certificates gild : -ehi=le  ar,Z 
p e r s o x x e l  l i c e . i s e s  would have  t o  b e  prepare? .  The t i m e  f o r  
p 3 y s i c a l  e ~ a m i r ~ a t i o n s  would have  t o  S e  a ~ r a n g e 5 .  I t  i s  
e s t i m a t e d  t h a t  t h e  a d m i c i s t r a t i v e  c s s t s  may be i n c r e a s e d  
Sy 510,000 p e r  y e a r  f o r  t h e  p o l i c e  o p e r a t i o n s  and $2,000 
p e r  yeEr f o r  t h e  f i r e  =_rera t ioas  f = r  a t s t a l  anci:al c o s t  t o  
t h e  sys tem of $12,000.  

so.. i - _,-pii;ent: The a d d i t i o n a l  c o s t  o f  b r l c g i n g  t h e  v e h i c l e  
equipment package up t o  t h e  r e q u i r e z e n t s  of  t h e  s t a t u t e  was 
r e p o r t e d  i n  S e c t i o n  14-2 u n s e r  equipment c s s t s .  T h i s  c o s t  
would be  t h e  r e s u l t  of i n c r e a s e s  i n  b o t h  t h o  f i x e d  and 
v a r i a b l e  an-ca l  o p e r a t i n g  c o s t s  f o r  equipment .  

The t z c r e a s e  i n  t h e  a n n u a l  f i x e d  z p e r a t i n g  c o s t  p e r  veF.icle 
: A s =  ,- L-31~aked  in T a b l e  12-9 a t  5 7 8 .  Thip zest d;< c o t  in- 

c1z-7e t h e  eq:zigment c o n t ~ i n e r s  r e q u i r e d ,  which a r e  e s t i m a t e d  
r3 have a  l i f e  expec tancy  o f  two y e a r s .  Th+- -, would i n c r e a s e  
&LO c o s t  p e r  v e h i c l e  t o  $ 8 3  f o r  each 3f  110 a&zJ.wayons and 

$80.40 f o r  each  o f  t h e  I1 r e s c u e  t r u c k s .  The i n c r e a s e  i n  



t h i s  c o s t  f o r  t h e  p o l i c e  would bs $9 ,130  and f o r  t h e  f ~ r e  
s p e r a t i o n s ,  $884. I f  t h e  rep lacement  s c h e d u l e  f o r  t h e  
u t i l i t y  c a b i n e t s  is  assunad t c  b e  1 0  y e a r s ,  Che a n n u a l  
fixez c o s t  w o ~ l d  be  $99. The t o t a l  i n c r e a s e  r n  t h e  a n n u a l  
f i x e d  operac ing  c o s t  of  t h e  equipment would t h e r e f o r e  b e  
$10,113.  

The i n c r e a s e  i n  the annua l  v a r i a b l e  o p e r a t i n g  cosk f o r  t h e  
e z t i r e  system was e s t i m a t e d  ts be i n  t h e  range  of $17-20,000 
p e r  y e a r  i n  S e c t i o n  14-2 under equipment c o s t s .  Oc t h e  
bakis t h a t  50,0013 v i c t i m s  would b e  t r a n s p o r t e d  a n n u a l l y  by  
t h e  system (36,000 by t h e  P a l i c e  and 14 ,000  by t h e  F i r e  
J - p a r t n e n t , )  t h e  i n c r e a s e  i n  t h i s  o p e r a t i o n a l  c o s t  t o  t h e  
P c l i c e  and F i r e  Departments wocld b e  712,240 t o  $14,400 and 
$4,560 t o  $5;EOG r e s p e c t i v e l y .  

The t o t a l  i n c r e a s e  i n  t h e  a n n u s l  equ ipnent  o p e r a t i n g  c o s t  
i s  t h e r e f o r e  e s t ~ a a t e d  r o  be ;n t h e  r z n g e  3f $27.113 t~ 
- 3  p e r  y e a r .  

o s t  of t h e  FoZ.ice Gneratior'i- 

-,--- ,..e :?a1 :cc s ~ r c c c : : e ! ~  :.ekiz:c-. b a s e  3n? op~:xrl?i,:.:~y c:5ts 
. - . ~ 

I.~?IILCI. cr2aj.n ;r.i: sa:ce a s  ::?oqe repor?a: i  I n  Set"- L ..Or: ?, . -3 .  

y 3 r  Z ~ P  21G6f7.2 SYSTeiT: 

" _ ^ ?  . r - l i c e  s e r s o n n e l  Cost: - $556, '37< 

?$lice Veb:.cie Cost :  -- 8 52,406 

P.=l.ice Base Cost :  ----- NONE 

P o l i c e  Oppor tun i ty  Cost: -- Ul\KAjCWN 

P o l i c e  F ~ a i p m e n t  Cost: $26,288 t o  $28,448 

T>e t o t a l  annua l  equ ipnent  o p e r a t i n g  c o s t  2s t h e  sum c f  
t h e  f ixe i j  and v s r i a h l e  c o s t s .  The f i x e d  c o s t  wolsid i n c l a d e  
t h e  c o s t  o f  t h e  p r e s e n t  package, r e p o r t e d  i n  S e c t i o n  14-3 
Ln zhe  'z-osr of p o l i c e  operaLlonsu :  $4,840,  p l u s  t h e  i n -  
z r e a s e s ,  r e p o r t e d  i n  S e c t i o n  14-4 under  a d d i t i o q a l  o p e r a t i n g  
c o s t s ,  of  $9,139 f = r  v e h i c l e - c a r r l e d  equipment and $ 7 8  
f o r  t h e  s t a t i s n  equrpment c a b r n e t s .  The t o t a l  fixed c o s t  
kould  te $14,048. The v a r i a b l e  c o s t  would be the increase, 
-eportod immediately above of  $12,240 t o  $14,400. The 
z o t a l  equipment operating c o s t  would t h e r e f o r e  be $26,288 
t o  S28.@88. 

P o i i c e  Tqs-ninq Cos t :  
'C 2ee S e c t i o n  14-4 on T ~ a ~ n i n q )  

Piichic;?n L ~ b u l a n c s  A t t e n d a n 2  -- 
License  Cos t :  -- 

(See S e c t i o n  1~!-4 on 2 i c e n s i n q )  

$1, l o o  

Cosr o f  P h v s i c a l  
Exam~n a t  i o n  : 59.300 t o  $17 ,600  

!See S e c t i o n  14-4 an P5vsxcaA E x a r n i n a t i o ~ )  

P e r s o n n e l  $9 ,300  

E k y s i c i a ~  $0 G O  $ 7 , 7 0 0  

A d d i t i o n a i  Administr&tive C o s t s :  -- -. SlO, OG0 

(See S e c t i o n  14-4 on Adminis t ra t i7 ie  C o s t s )  

T o t a l  Cos t  o f  the PoAice - 
s ~ e r a t i o n s  : $666,570 t o  $676,430 --- 

(The t o t a l  c o s t  o f  rhe p r e s e n t  p o l i c e  opera-  
t i o n s ,  a s  r e p o r t e d ,  i s  $514,222 p e r  y e a r .  Thc 
a l d i t i o n a l  c o s t  o f  b r i n g i n g  t h e  p o l i c c  opera -  
r i o n s  i n t o  compliance with t h e  s t a t u t e  i s  
e s t i m a t e d  t o  r a n g e  from $52 ,348  t o  $62,208 
o e r  y e a r  with a r e s u l t a n t  i n c r e a s e  i n  t h e  
average  c o s t  p e r  p o l i c e  run o f  $1.79 based  on 
t h e  i a r g e r  amount.) 

Cost  o f  t h e  F i r e  O p e r a t i o n s  

The f i r e  p e r s o c n e l ,  v e h i c l e ,  t r a i n i n g ,  b a s e  and o p p o r t u n i t y  
c o s t s  would remain t h e  same a s  t h o s e  r e p o r t e d  f o r  t h e  
p r e s e n t  sys tem.  

- .  c ~ r e  Personne l  C a :  $0'00 t o  $123,677 

F i re  V e h i c l e  Ccs t :  551,053 

F i r e  T r a i n r n g  Cost :  VCFJE: 

f i r e  Base Cost :  NOXE 

-. r l r e  O p p o r t u n i t y  Cos t :  - L??&VGSrlW 

F i r e  Equipment Ccs t :  - $5,565 t o  $6 ,505  



The tu>:a1 anni id l  ,, * ~ i ~ ~ : . z n t  o p e r a t i n g  c o s t  i s  t h e  sum oE 
tiif f i xed  aild var  i . A l e  c o s t s .  

The f i x e d  c o o t s  i;~:?ld i n c l u d e  t h e  c o s t  i n c r e a s e s  r e p o r t e d  
o f  $864 f u r  vehicle-carried equipment and $22 f o r  s t a t i o n  
e q u i s ~ ~ ~ t ? n i  c a b i n e t s .  .The -aka>. fixed c o s t  is $905 p e r  
y e a r .  

The v a r i a b l e  c o s t  is  t h a t  i e p o r t e d  of  -- $4,760 t 9 5 . 6 0 0  - 
per y e a r .  

:Sea S e c t i o n  14-4 on Eicensincil 

Cost  of  Physical 
Exanina t  ions  : -- 

\See S e c t i o n  14-4 on P h y s i c a l  ~ x a m i n a t i o n )  

Personnel  $600 

Phys ic ian  $0  t o  $525  

AcZditionzl Ar?min is t ra t ive  C o s t s  : $2 ,000  

(See S c e t i o n  14-4 on A d m i n i s t r a t i v e  C o s t s )  

T o t a l  - C  o f  t h e  F i r e  - 
Oper3t ions:  - $59,390 t o  $189,432 

(The t o t a l  c o s t  cf t h e  p r e s e n t  f i r e  opera-  
t i s n s  was r e p o r t e d  i n  S e c t i o n  14-3 a s  $51,050 
t 3  $174,727 p e r  year. The a d d i t i o n a l  c o s t  of 
br i-nginq t h e  f i r e  o p e r a t i o n s  i n t o  ccmpliance 
w i t h  P.A. 258 (1968) would ranlje from $8,340 
t o  $3,705 p e r  y e a r  w i t h  a  r e s u l t a n t  i n c r e a s e  
i n  t h e  average  c o s t  p e r  run  o f  the F i r e  De- 
par tment  of  $ 0 - 8 1  based  on t h e  i a r g e r  amount.) 

The c o s t  of  o p e r a t i n g  t h e  p r e s e n t  p o l i c e  and fire enlergency 
recovery  system, a s  d i f i e d  t o  b r i n g  it i n t o  compliance 
w i t h  t h e  s t a t u t o r y  requ i remcnts ,  would be t h e  c o s t  o f  t h e  
p r e s e n t  system, $665,272 t o  $788,949,  a s  r e p o r t e d  i n  
S e c t i o n  14-3 under T o t a l  System Cos t ,  p l u s  t h e  c o s t  o f  t h e  

a d d i t j - o n a l  o p e r a t i n g  expenses, u:hich. a r e  e s t i m a t ~ d  t o  
range  from $60 ,633  t o  $71,913.  

. - 
Tf the o p e r a t i o n  of the creTgency r~cu-~7er .v  - s v s ~ e m  A 1s cnarged 
LOT t h e  tine c ~ ~ > i r i b u t e i i  22;. F z r e  3esar tment  persc?r:;cl, 
the c o s t  -? f  '-he rno6jfiei'; s\,!.tc_.g .I*TCCI~ be F a  +he range  of  
fr-!,? $849,637 t o  $8613.862 ; jer y e a r .  I f  n o t ,  t h e  c a s t  - -- -. - - - 
wcul .d  be i n  the rar.ge of 5725;960&S737,1E5 per y e a r .  
(For  2 Sreakdczwn of  p o l i ~ c e  ar.6 f i r e  c o s t  comparisons,  
s e e  Table 14-12.)  

E f f e c t  on Q u a l i t y  of Treiltment: -- 

!See the d j s c u s s i o n  i n  c c t i o n  i4-7,  " Q u a i i t y  o f  T r e a t -  
ment: A t t e n d a n t  Tra lnzng  and Func t icn  v. C o s t . " )  







c - aT m r r i :  - --- The e s t i m a t e d  r e d u c t i o ~ s  i n  t h e  c a p i t a l  and annua l  

o p e r a t i n g  c o s t s  t h a t  would r e s u l t  by  d e c r e a s i n g  t h e  a v e r a g e  
riunber c£ .a_iibulwagons opera ted  p e r  p r e c i n c t  from seven t o  
f o u r  is  p r e s e n t e d  i n  Table  14-L3. Examination of t h e  
f i g u r e s  r e v e a l s  t h a t ,  a l tho?lgh t h e  i n i t i a l  c a p i t a l  c o s t  
would be  reduced 34%. t h e r e  would b e  o n l y  a 4.5% r e d u c t i o n  
in t h e  t c t s l  - r t i a z t = d  z c z a z l  s s = r z t i c ;  zn- t  fzz t h c  p o -  . . ~ ; c e  o 2 e r a t i o n s .  The reason  f o r  t h i s  i s  t h e  f a c t  t h a t  t h e  
n a j o r  g o r t i o n  ( roughly  85%) of  t h e  t o t a l  annua l  o ~ e r a t i n g  
c o s t  i s  i h e  c o s t  o f  personne l .  

Discussion of che E f f e c t s  o f  F u r t h e r  Xeducing t h e  N ~ m b e r  
of i-nb~l-i:agor,s Opere t g  

I.= i s  a p p r o p r i a t e  t o  c o n s i d e r  t h e  o p e r a t i n g  c o s t s  o f  the 
system i f  t h e  average  a m b e r  o.? aslbulwagons used p e r  p re -  
c i n c t  were reduced t o  l e s s  t h a n  f o u r .  F i r s t ,  h ~ w e v e r ,  
some of t h e  o p e r a t i o n a l  a s p e c t s  which r .us t  b e  c c n s i d e r e d  
in r e d c c i n g  t h e  n u ~ b e r  of arkul;.rayons w i l l  be  sUuUuJJT~ari.zed. 

r f f e c t  3 n _ i ~ & h ~ p - ~ $ v e S e C :  3 1 n ~ f  r z d - u ~ t i c n  i n  t h e  n-i;?bar -- . - of 21%.;:u:3qc"-s 2se:a~ed p e r  , , rs~i ; :c t  -.,~.I)cAIc- i r : c r e i l i . ~  1.::7 
ar-a fc.7 ;a=': &-;;i~&agcr. - to  z d : r , i ~ e ,  5:;e 1 3 3 C f  a c e  1 . 2-he 

; ._;~-aq- i .rn;jal - i l ea  c: -;rave;-:; by eacli. a+'cu>agc:: Li; :r.e 
. - 

9 - 
c .i,... ._ =/ -. ip;?; cr c - e r ~ ~ e n c y  p'_iar.:_i  r r i g h k  be e x p e c t e d =  TTZe 
exs.cl; ;.::j.dr.z ;f t.::s l n c r e s s e  i n  xi le?i--pi IS ?o t  X1-!3;+n: For 

, < 

t h e  3u:;;se c f  c h i s  a n a l y s i s .  no i n c r e a s e  ;n t h e  2xit2qe 
> a s  been a s s m e *  r . i : ? e r f  t h e  reZ2c t ion  i n  t h e  nlinher 35 
al;?\;lv,-aqcps opera.tsr3 p e r  p r e c i n c t  does n o t  r e s u l t  i n  '??a 
r r e q u e c t  d i s p a t c h  c f  a ~ b u l w a g s n s  a.crosc p r e c i n c t  b o ~ i ~ l a r i e s . ' ?  

3 f f e e t  OR Response Times: I t  i s  r e p o r t e d  i n  Chzpter  il 
t h a t  any a l t e r a t i o n  of t h e  t r a n s i t  d i s t a n c e  t o  t h e  s c e n e  
w i t h i n  ? p r e c i n c t  w i l l  n o t  s u b s t a n t i a l l y  a f f e c t  t h e  avbul-  
wagon response  t i m e  ( t h e  t ime s p e n t  w a i t i n g  f o r  t h e  ambul- 
wagon t o  become a v a i l a b l e ,  i f  any, and t h e  t r a n s i t  t i m e  -to 
t h e  s c e ~ e ! .  

z f f e c t  3n Vehic le  A e a l l a b i l i t y :  A s  s r a t e d  b e f o r e ,  any 
sys-sem which f o r c e s  a  significant nbmber o f  medica l  emer- 
g e n c i e s  t o  wait f o r  an ambulance t o  become a v a i l a b l e  IS 
s n d e s i r e a b l e ;   heref fore, a  s e a s o n a b l e  l e v e l  o f  ve:?+cle 

-- -- 
7 ~ 3 1  e x a ' n ~ l e ,  no i n c r e a s e  i n  t h e  a v e r a g e  annua l  rn;?e- 

age was assumed In  t h e  Seccron on P o l i c e  Vehic le  CosLs ,  i n  
which t h e r e  was a  h y p o t h e t i c a l  r e d u c t i o n  jn t h e  number o f  
ad~ulwag .>ns  operated p e r  p r e c i n c t  Erom seven t o  f o v r .  

a v a i l a b i l ' t y  n u s t  be n a i n t a i n e d .  It h a s  been r e p o r t e d  i n  
Chapte r  1.1 t h a t ,  .*,ken f o u r  axbulwagons p e r  p r e c i n c t  a r e  
o p e r a -  3, t h e  p z c b & i l i t y  t h a t  a i l  f o u r  v e h i c l e s  w i l l  be 
busy a t  t>.e I n s t a n t  of an a,-hulance c a l l  is p r a c t i c a l l y  
z e r o ,  r e : ; a r l l e s s  sf the p r o p o r t i o n  o f  p o l i c e  c a l l s  a s -  
s i g n e d  t o  t h e s e  v e h i c l e s  when a l l  a r e  i d l e .  It i s  a l s o  
posc i l l a ted  i n  Chapte r  11 t h a t ,  -when rwo v e h i c l e s  p e r  
p r e c i n c t  a r e  o p e r z t e d ,  a  r e a s o n a b l e  v e h i c l e  a v a i l a b i l i t y  
cou ld  be  n a t n c a i n e d  by u t i l - z i c q  a  " p r o t e c t i v e  d i s p a t c h ' '  
p o l i c y ,  and i r  i s  cor l j ec tured  t h a t  t h i s  n u ~ ? ! e r  cou ld  b e  
f.. u r ~ h e r  - reduced by a l l o w i n g  t h e  ambuiwagons t o  c r o s s  

p r e c i n c t  b o u n d a r i e s .  

T - -  "-e of  "Protective D i s p a t c h "  PS&cy and 3 o ~ n d a r y  Cross in2 :  

A s  :s r e p o r t e d  i n  Chapte r  8 ,  t h e  " A n a l y s i s  o f  t h e  Xedica l  
Znergency Occi;rrence P r o c e s s , "  i t  i s  s t i l l  u n c e r t s i n  
whether  t h e r e  is a d a i l y  zycl.e i~ t h e  o c c u r r e n c e  of r c d i -  
c z i  srnerq-encies. Bowever, it does appear  t h a t  t i e  v a r i -  
a b i l i t y  of t h e  p r o c e s s  i s  s l i g h t l y  g r e a t e r  t h a n  t h a r  f o r  
a  t r u l y  random sequence ,  and t h a t  t h e  e v e n t s  t e n d  t o  
c l u s c e r  more f r e ~ ~ e n t l y .  It is  n o t  s u r p r i s i n g ,  t h e n ,  t h a t  
i~ t h e  o ~ e r a t i o n  o f  t h e  p r e s e n t  y o l i c e  emergency r e c s v e r y  
sys tem,  p o l i c e  d i s p a t c h e r s  on o c c a s i o n  h o l d  arnhj3ulwagons i n  
r e s e r v e  di l r ing peak g o l i c e - - c a l l  p e r i o d s  and a l s o  d i s r ;a tcn  
a.~3i;lviegons a c r o s s  - 7 r e c i n c t  l i n e s .  It  i s  proposed i n  
Ckapte r  ll t h a t  a  sys tem i n c o r p o r a t i n g  a  " p r o t e c t i v e  d i s -  
p a t c h , '  p o l i c y  acd p r e c i n c t  boundary c r o s s i n g  b e  adopted 
a s  a  rreans of  r e d u c i n g  t h e  n . ~ n b e r  o f  v e h i c l e s  o p e r a t e d  i c  
t h e  system ' u ~ h i l e  xa in ta i l - , in3  an a c c e p t a b l e  l e v e l  of v e h i c i e  
r e s p o n s e  a v a i l a b i l i t y .  T h i s  proposed sys tem wouid flinc- 
t i e n  a s  fo l lows:  Assuming two a d j a c e n t  p r e c i n c t s  w i t h  
two a ~ h u l w a g o n s  o p e r a t i n g  i n  each ,  whenever any c o r L i n a r i o n  
3f Lwo of  t h e s e  f o u r  v e h i c l e s  were cn an a s s i g n e d  run  
( n ~ e d i c a l  o r  p o l i c e ) ,  a t  l e a s t  one of  t h e  remain ing  v e h i c l e s  

would b e  r e s e r v e d  f o r  assignment  o n l y  t o  medica l  emsrgen- 
c i e s .  T h i s  r e s e r v e d  o r  " p r o t e c t e d "  v e h i c l e  would t h e n  be 
i v a i l a b l e  t o  respoad  t o  r red ica l  e r e r g e n c i e s  i n  e i z h e r  
p r e c i n c t  and would remain on r e s e r v e  s t a t u s  u n t i l  a t  Least  
one o f  t h e  busy v e h i c l e s  r e t u r n e d  t o  p a t r o l  s t a t u s .  The 
b a s i c  q ~ e s t i o n  t o  b e  answered h e r e  i s  whether  it is 
e c a n o r n ~ c z l l y  feasible t o  o p e r a t e  a system which must -ely 
on a  p r - o t e c t i v e  d i s p a t c b  p o l i c y  i n  o r d e r  t o  m a i n t a i n  an 
acceptab1.e l e v e l  of v e h i c l e  a v a i l a b i l i t y .  S i n c e  t h e  F r f -  

quen t  placement  o f  v e h i c l e s  on r e s e r v e d  s t a t u s  wo7~i .d  
ibvbo-us;-v _ iilcredse ' T ~ F -  a m n ' i ~ ? ~ -  05 persc l^~~.cL t i r . ~  ~1:argiii:sYe 
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ponse t o  a  medica l  eiaergency would i n c r e a s e  a s  a  f u n c t i o n  
of  t h e  number o f  s a c h  v e h i c l e s  o p e r a t e d  i n  a  p r e c i n c t .  

NO. Qperaced l e r c e n c  o f  I ime 
Per  ?rt?cj_&- 1-ynsz-i~tely A v a i l a b l e  

I t  has  a l s o  been e s t a b l i s h e d  t h a t  t h e  use  o f  two v e h i c l e s  
p r m i d s s  a  s - k s t a n t i a l  i-nprovement i n  v e h i c l e  a v a i l s b i l i t y  
w h i l e  on ly  a  s m a l l  i n c r e a s e  i s  r e a l i z e d  by t h e  o p e r a t i o n  
s f  th::ce v e h i c l e s .  

Use 0' tvc -7eii-c1.es p e r  2re.ci::ct WO.'~.! r e q ~ i r e  -6 :i=1-.ic1es 
f o r  2;le e n t i r e  c ~ t y .  Bmu'~-:e-, it j.s f u r t : l s r  ::lnse--;e2 i n  
Z'r.~'r.apt?r li tkaz t o r  any two a d j a c e ~ ? t  p e c i n c t s ,  each 
ha-vinq two veh i -3 .e~  i n  cperz"cLon, :he p r c b a b i l i t y  cha t  a l l  
fciir t.e:-ic-es r.~c.llc'. be ~i-,.-? .. uAr?i;eously ' busy is  G. ,C?P. Fron 
t h i s  i t  Is c o n j e c t u r e d  t h a t  it might  b e  p o s s i b l e  z o  f u r t h e r  
reduce t h e  -r..j_~ber o f  v e h i c l e s  o p e r a t e d  and st i l l .  r . a i n t a i n  
an adeqoate l e v e l  o f  a v a i l a b i l i t y  by s p e r a t i n g  t h r e e  ve- 
h i z l e s  f o r  a s e r v i c e  a r e a  t h e  s i z e  of  two p r e c i n c t s .  The 
nurnber of  v e h i c l e s  r e q u i r e d  f o r  t h e  c i t y  would t h e n  b e  1 9  
t o  20. A s  h a s  been s t a t e d  b e f o r e ,  t h e  e x t r a p o l a t i o n  o f  
s i n g l e  p r e c i n c t  o b s e r v a t i o n s  t o  t h e  e n t i r e  c i t y  must be 
done c a u t i o u s l y ;  f u r t h e r  e x p e r i m e n t a t i o n  would b e  r e q u i r e d  
t o  v a i i d a t e  t h i s  conc lus ion .  

A d d i t i o n a l  i n s i g h t  can  b e  ga ined  by e x a v i n i n g  emergency 
a ~ b u l a l l c e  o p e r a t i o n s  i n  o t h e r  u rban  a r e a s .  Fcr  example, 
tine C i t y  of Chicago h a s  o p e r a t e d  an ambulance d i v i s l o n  
w i t h i n  ~ t s  f i r e  department  f o r  a  n3471ber o f  y e a r s .  I f  it 
a s  assumed t h a t  t h e  number o f  a d u l a n c e s  o p e r a t e d  I n  t h a t  
c i t y  r e f l e c t s  che  number needed t o  p r o v i d e  a p r o p e r  l e v e l  
o f  s e r v i c e ,  t h e n  comparison o f  i t s  p o p u l a t i o n ,  a r e a  and 
emergency medical  demand c h a r a c t e r i s t ~ c s  w i t h  t h o s e  o f  
+?Ao c,txoit 2 2 -  -..-CL-- L--: - '--- .-L'-- 

PA"" _UL illi"I-&l%h )-'P.,lil I V L  e 3 LLl ia- 

t i n g  t h o  nuxrhes o f  & i u l a n c e s  r e q u i r e d .  

CZ'"" AXISON 33 EKERGE9FY M E D I C A L  SERVICES REQUIREHESTS: - -  
DETROIT A l l  C M C % G O  

P o p u l a t i o n  1,600.0CO 3 , 5 0 0 r 0 0 0  

Area ( s q u a r e  m i l e s )  140 213 

N-anher of emergency 
m e j i c a l  r u n s ,  1967 

N-urrber of  ambulances 2 0 2 8  
( e s c i m a t e d j  

* p o i i c e  and f i r e  resc.Ae zvns 

-- ,ne akove f i g u r e s  i n d i c z t e  t h a t  t h e  C i t y  of  Chicago 3 a s  a  

lower demand f o r  emergency medica l  s e r v i c e s  p e r  c a p i t a .  
T h i s  may b e  due t o  a  wide v a r i e t y  o f  f a c t o r s ,  More i m -  
p o r t a n t l y ,  it bioilld appear  t h a t  t h e  e s t i m a t e  o f  2 0  arbu-  
i a n c e s  f o r  D e t r o i t  c o r r e l a t e s  w e l l  w i t h  t h e  s i z e  of  t h e  
a r e a  ar,d t h e  number of  c a l l s  t c  b e  s e r v i c e d .  

I n  t h e  above comparison,  it w a s  r e p o r t e d  t h a t  t h e  C i t y  of  
Chicago o p e r a t e s  2 8  ambulances,  A c t u a l l y ,  i n  1057 o n l y  
25  a n 3 ~ l a n c e s  w e r e  o p e r a t e d .  However, s e v e r a l  y e a r s  ago 
Chicaqo r e p i a c e d  t h e  sedans  used by t k e  b a t t a l i c n  c h i e f s  
w i t h  s t a t i o n  wagons equipped w i t h  f o l d i n g  i i t t e r s ,  oxygen 
and f i r s t - a i d  packs .  These v e h i c l e s  a r e  used t o  hrLck up 
t h e  ambulances ! the f recpency  of  u s e  o f  t h e s e  v e h i c l e s  i s  
n o t  r e p o r t e d ) .  I n  1969, t h e  Chicago F i r e  Department re- 
p o r t e d l y  i n c r e a s e d  t h e  nuither o r  ambulances t o  29 .  S i n c s  
t h i s  i n c r e a s e  i s  assumed t o  b e  based  on t h e  demands f o r  
s e r v i c e  experj-enced d u r i n g  B967 and 1908, it i s  f e l t  t h a t  
t h e  u s e  o f  t h e  28-ainbulance f i g u r e  r e p o r t e d  aboa., i s  
r e a s o n a b l e  and meaningfu l  f o r  purposes  of  comparison.  

I n  t h e  f o l l o w i n g  a n a l y s i s  it bas been  a s s ~ m e d  t h a t  a 
minimum of  2 0  v e h i c l e s  wo7sLd b e  r e q u i r e d  t o  p r o v i d e  prclper 
Se.-V: &i-, -.A and t h a k  a + o t a i  v ~ h i c l e  ?cob of 2 4  w r ~ i d  ':?./a to 
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cost - .  * -  
Fu~ihuiances A~:LIILW~~UIII --- U L L L S L ~ I : ~ ~  

P I I B L  COSTS 2 222,428 1102,168 - 2129p240 
,, + 2  -- + e ,,,A2 237,500 85,200 - 122,430 
~z-ri-i~~e~t 11,328 13,4a8 + 2,160 
Ease ~ r a t x o n s ~  3,500' 3,50$ WONE 

---- -- - , . 
a r , -c ts  --., C s y  t:-;-. :se cf cxi:.'r~.g 21r-j faClii:les.. 
31c-,qes" ?=re in : :zz:;  range. 
-- - Ar?.lal Or.31arl<.ng cost 5 ; ~ s  n;t ; : :~1 -~ la  che r~)sts o f  

Sffect sn the Police and Fxre Annual Operatlnq Costs 

There are direct s~erating costs incurred by the Police 
and Fire Departments as the result of their present in- 
volvement in the transport of emergency medical victins. 
The establishment of a separate municipal ernergeccy am- 
bulance department would therefore resialt in a cash saving 
in the operations of these t-do departments wllich could be 
applied to the operation of the new department. This 
~o-ald bs1.p reduce the aaditional cash outlay that the 
creation of such a department would require. 

Vehicle Operatinq Costs: During 1968 the fire rescue 
trucks reportedly traveled a total of 76,315 miles in res- 
s=nding t~ ae"i=z1 emor;e?.cies. Since the ccm.putsd annn?l  

variable operatirig cost per mile for these vehicles is 
$0.21(7), a savtng of up to $16,560 would be realized. 
Howeve- this saving pres.a.les that the reduced operation 
of the trL iks would result in a reduction in the personnel 
staffing of the Fire Cepartrnent maintenance garage since a 
portion of the variakle cost supports this operation. If 
L, .2 -  
~ ~ i r r  u ~ u  r iot i t i s u i i ,  i L  is s i - i i i  estimated that the re- 
duced truck usage would result in an annual saving of 
$9,000 in gas, oil, parts and tires. The annual saving in 
the variable operating c-st of the fire rescue trucks is 
esthated to range from $9,090 to $15,560. It has been 
estimated by zhe Fire 3epartment that the average opera- 
tional life expectancy for these trucks has Seen reduced 
by two years because of the greater lcad placed upon them 
recently. Examination of the increases in the ernersency 
melical runs and the fire runs made by the department in ' 

 he last several years would seem to indicate that r?!?oval 
of the medical function would increase the average replace- 
ment schesuie for these trucks back to eighe years frox 
the present six. This increase would result in an annual 
sa-~ing in the fixes operating costs of $13,970. 

As for the Police Department, I n  the Section on Vehicle 
Costs under 14-2, it w a s  estimated chat an average annual 
savinrj of $362 -~ouPd be realized for every ambulwagon re- 
pizced by a two-man scout. This estimate was based oc the 
higher purchase price and operating cost per mile of the 
ambuiwagon. An additional annual saving of $44 for each' 
amhulwagon replaced by a scout wouid be realized because 
the fol6ing litters with which they are presently equipped 
wonld no longer be required. The total annual savings ro 
the Police Department would be $44,660. The combined an- 
nual savings of both departments would then range frcm 
$67,630 to $75,190. 

Personnel Costs: As has been stated previously, F ~ r e  
3epcrtmeni rescae squad staff would not oe reduced nor 
would staff be reasslynee to perform other dotles if ~ % e  
emergepcy med~cal response functlon were transferred to 
another agency. The use of 'ire perscnnel between re 
runs for the emergency functron does not presently a-gear 
to interfere wlth the F:re Departxent's ab~lxty to r- pond 
to these f ~ r e  runs. Consequently, there would be ?o sevlng 
In the F ~ r e  Department's persc?nel costs nor bould ,;?y 
az4~r c ~ ~ r a t ~ ~ c z l  >an~fit arcrks. 
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c a r e  and p r o y n s a i s .  ..; d j s c - l s s e d  i n  Chapte r  i2, it had 
been p o s t u l a t e d  t h a t  chc r e l a t i v e  e f f e c t i v e n e s s  o f  t h e  
t c n i n i n g  proqrams w o : l d  b e  r e f l e c t e d  by v a r i a t i o n s  i n  t h e  
j ~ c ~ i d e n c e  of  correct- d i a g n o s i s  and o f  p r o p e r  t r e a t m e n t  
provided by tkn  a t t t t i t3an ts .  Rowever, a n a l y s i s  o f  t h e  d a t a  
r e c c i v e d  revea led  t h e  l a c k  o f  a  c o n s i s t e n t  r e l a t i o n s h i p  of  
t h e  i n c i d e n c e  of  c o r r e c t  d i a g l i o s i s  and t h e  i n c i d e n c e  o f  
a p p r o p r i a t e  Lreatment w i t h  t h e  v a r i o u s  l e v e l s  o f  t r a i n i n g .  
F a i l u r e  t o  p rov ide  t r e a t m e n t  was n o t  p o s i t i i e l y  c o r r e l a t e d  
e i t h e r  w i t h  f a i l u r e  t o  r e c o g n i z e  and d i a g n o s e  o r  w i t h  t h e  
l e v e l  of t r a i n i n g  r e c e i v e d .  I n  f a c t ,  most of t h e  i n j u r i e s  
which %*ere n o t  t r e a t e d  were recognized  and d iagnosed  c o r -  
r e c t l y .  These r e s u l t s  s u g g e s t  t h a t  t h e  i n c i d e n c e  o f  
c o r r e c t  d i a g n o s i s  and p r o p e r  t r e a t m e n t  i s  a f f e c t e d  by  
f a c t o r s  o t h e r  than  t h e  l e v e l  o f  t r a i n i n g  r e c e i v e d  by  t h e  - 

v a r i o u s  5rcups  of  p e r s o n n e l .  

Of t h e  v a r i o u s  personne l  u n i t s  s t u e i e d  d u r i n g  t h e  demon- 
s t r a t i o n ,  it i s  found t h a t  t h e  i n c i d e n c e  o f  a p p r o p r i a t e  
t r e a t m c n t  was g r e a t e s t  f o r  t h o s e  u n i t s  composed o f  f i r e  
r e s c u e  squad and commercial ambulance p e r s o n n e l ;  t h e  i n c i -  
dence o f  t r e a t m e n t  was lower f o r  u n i t s  composed o f  p o l i c e  
p e r s o n n e l ,  r e g a r d l e s s  o f  t h e  l e v e l  o f  t r a i n i n g  r e c e i v e d .  
The observed d i f f e r c n c c  i n  t h e  nunher o f  f u n c t i o n s  per -  
formed by t h e  p o l i c e  and f i r e  p e r s o n n e l  a t  medica l  emer- 
g e n c i e s  seems t o  b e s t  e x p l a i n  t h e s e  f i n d i n g s .  F i r e  r e s c u e  
p e r s o n n e l  have on ly  one f u n c t i o n :  t h a t  o f  p r o v i d i n g  emergency 
medica l  c a r e .  Depending on t h e  p a r t i c u l a r  c i r c u m s t a n c e s ,  
p o l i c e  personne l  may have a v a r i e t y  o f  o t h e r  f u n c t i o n s  t o  
perform a t  an emergency s c e n e  which could  c o n c e i v a b l y  d i s -  
t r a c t  them from t h e  medica l  c a r e  f u n c t i o n  w i t h  a  r e s u l t a n t  
r e d u c t i o n  i n  t h e  i n c i d e n c e  o f  t r e a t m e n t .  Thi.s e x p l a n a t i o n  
a p p l i e s  e q u a l l y  t o  t h e  r e p o r t e d  d i f f e r e n c e  i n  t r e a t m e n t  
pro-vided by t h e  corrmercial ambulance p e r s o n n e l .  (Tn 
t h i s  r e s p e c t ,  t h e  t r e a t m e n t  i n c i d e n c e  r e p o r t e d  f o r  t h e  
cnmmercial personne l  d u p l i c a t e s  t h a t  which would b e  ex- 
pec ted  f o r  t h e  personne l  i n  a  m u n i c i p a l  ambulance d e p a r t -  
inerlt.) Therefore ,  it is  r e a s o n a b l e  t o  c o n j e c t u r e  t h a t  
t r e a t m e n t  a t  t h e  scene  i s  a f f e c t e d  more by  t h e  responding  
p e r s o n n e l ' s  f u n c t i o n  a t  t h e  s c e n e  t h a n  by  t h e  d i f f e r e n c e s ,  
~f any, i n  t h e  t r a i n i n g  . l e v e l s  t h a t  were  s t u d i e d .  I f  it is  
presumed t h a t  t h e r e  i s  some d j - f f e r e n c e  i n  t rea tmenz  a s  a  
.---.- 7 L  -c L L -  :-+:,.-- . 
I I I B C L L C  "L L l i T  V a L  LCILI'_.II= 

ir, ---:-:-- ,,,,,,,,,, , t h e n  it f o l l o ~ s  t h a t  

t h i s  d i f f e r e n c e  i n  t r e a t m e n t  i s  p r o b a b l y  s m a l l  s i n c e  it 
is masked by t h e  e f f e c t  of f u n c t i o n  a t  t h e  scene .  Of 
c o u r s e ,  t h e  r e s u - l t s  o f  t h e  d e m o n s t r a t i o n  a r e  a l s o  c o n s i s -  
t e n t  w i t h  a  presumption t h a t  t h e r e  i s  no d i f f e r e n c e  i n  

t rea t inen t  f o r  t h e  r a n g e  o f  trainir-tcj l e v e l s  s tud i -ed i  t h a t  
o n l y  t h o  fil..n.ction of t h e  pcrswnnel  at_ t h e  s c e n e  c a u s e s  t h e  
change i n  t h e  t r e a t m e n t  r e p o r t e d  f o r  t h e  v a r i o u s  groups  
o f  p c r s o n n e l .  

9cspi i .e  the f a c t  t h a t  t h e  e v i d e n c e  f o r  t h e  above s t a t e m e n t s  
i s  nc: c o n c l u s i v e ,  it w o u l d  b e  a p p r o p r i a t e  t o  j u d i c i o u s l y  
a p p l y  t h e s e  o b s e r v a t i o n s  t o  t h e  d e s i g n  o f  zn o p e r a t i v e  
ernerf l~n- .~ r e s p o n s e  --.-tern. TF-e d- --- 3-0 --L'- 7.'.--1 -2- =gLT= W L L I C ~  t h e s e  ob- 
s e r v a t i o n s  a r e  a p p l i e d  i n  any prapcsed  sys tem must b e  
c . o r : s i t s n t  wizh t h e  e~r iZe i lce  s ' i p ~ ~ r t i l ~ g  t h e  o b s e r v a t i o n  
and rr~usr b e  ba lanced  aga ins t .  t h e  c o s t  of implementa t ion  
and t h c  e s t i m a t e d  b e n e f i t  i n  p a t i e n t  c o n d i t i o n .  

I t  w o u l d  a p p e a r ,  t h e n , t h a t  t h e  l e v e l s  of t r a i n i n g  examined 
i n  t h e  d c m o n s t r a t i o n  a r e ,  f o r  a 3 1  p r a c t i c a l  purposes ,  
e q u a l l y  s a t i s f a c t o r y  i n  t e rms  o f  v i c t i m  t r e a t m e n t  a t  t h e  
s c c n e .  There  is  no e v i d e n c e  t h a t  t h e ' g r e a t e r  c o s t s  ex- 
p e r i e n c e d  i n  p r o v i d i n g  some of  t h e  t r a i n i n g  programs 
stilclied i n  t h e  d e m o n s t r a t i o n  a r e  j u s t i f i e d  i n  t e rms  of  i rn -  
p rcved  performance.  I n  a d d i t i o n ,  a s  observed i n  Chapte r  
1 2 ,  the more d r a m a t i c  o r  s o p h i s t i c a t e d  eaergency  medica i  
-Lnchniques and p r o c e d u r z s  (which a r e  a s s o c i a t e d  w i t h  
s i h s t a n t i a l l y  h i g h e r  l e v e l s  of t r a i n i n g  than were sLuc3ied 
d u r i n g  t h c  dzraons t ra t ion j  a r e  i n f r e q u e n t l y  i n d i c d t e d .  Even 
~il>c--n i n d i c a t e d  t h e i r  ,.%se must b e  v i s e d  i n  c o n j u n c t i o n  w i t h  
t h e  r e l i ' t i - v e i y  s h o r t  enlerge!?ey response  t i m e s  c h d r a c t e r i s -  
t i c  of t h i s ,  and prob.-ibly a l l ,  u rban  a r e a s .  Given t h a t  
t h e  responding  p e r s o n ~ e l  w i l l  b e  t r a i n e d  t o  a  l e v e l  w i t h i n  
t h c  g z n e r a l  r a n 9 e  s t u d i e d  i n  t h c  d e m o s s t r a t i o n  program 
( t h i s  range  i n c l u d e s  t ? e  l e v e l  of  t r a i n i n g  req i i i red  by t h e  
s t a t e  s t a t u t o r y  s t a n d a r d s , !  it would appear  t h a t  t'ne i n -  
r i d e n c c  of  a p p r c p r i a t e  t r e a t m e n t  would be mosc improved 
i f  t h e  n-umber o f  f u n c t i o n s  f o r  which t h e  anfbulancc = n i t  Is 
r e s p o n s i b l e  a t  t h e  scene i s  r e s t r i c t e d  t o  emergency medi- 
c a l  c a r e  o n l y .  

I n  t e rms  of t h e  p e r s o n n e l  t o  b e  used,  comparison of  t h e  
c o s t s  e s t i ~ n a t s d  f o r  t h e  a l t e r n a t e  ernnrgency systems ~ h i c h  
have  been  consi.derec? c l e a r l y  i ~ d i c a t e s  t h a t  t h e  axou.nt o f  
"non-product ive" t i m e  that. m?:st be  f inanced  t c  i n s u r e  a d e -  
q u a t e  r e s p o n s e  a v a i l a b i l i t y  f o r  any sys tem p r o v i d i n g  
;iixbuLaiiire s e r v i c e  e x c l u s i v e l y  ( such  a s  t h e  munic;,oal de- 
p a r k r e n t  3rd c o ~ u n e r c i a l  c o n t r a c t  sys tems)  would r e s u l t  i n  
c o s t s  f a r  i n  e x c e s s  of t h o s e  t o  b e  experienced through  u s e  
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e lements ,  the c o s t s  of  o p e r a t i o n  c a n  b e  m i n i ~ i z e d  by 
t h e  u s e  o f  e x i s t i n g  b a s e  communications equipment ,  

i j 

p e r s o n n e l  and f a c i l ~ t i e s .  I t  h a s  been r e p o r t e d  i n  
Chaprser 2 t h a t  t h e  number o f  s e q u e s t s  r e c e i v e d  f o r  
emergency medica l  response  i s  l a r g e  and t h a t  t h e r e  i s  
a neea f o r  p r o p e r  screening. The o n l y  e x r s t i n g  "aci-  

! I 
1it.g i n  D e t r o i t  c a p a b l e  of  s c r e e n i n g  t h i s  volume of  
c a l l s  is  t h e  p o l i c e  IMPACT C e n t e r ,  where t h e  m a j o r i t y  

I 

o f  c a l l s  a r e  p r e s e n t l y  r e c e i v e d  and s c r e e q e d .  S i n c e  
I 

emergency medica l  response  i s  f r e q u e n t l y  r e q u i r e d  i n  
con:uncticn wixh p o l i c e  s e r v i c e ,  reception of b o t h  

I 

Lypes o f  c a l l s  a t  a  cornor, l o c a t i o n  e x p e d i t e s  t h e  
c m r a l n a t i o n  of b o t h  s e r v r c e s ,  an additional advantage  
t o  t h e  a p e r a t i o n  o f  t h e  proposed system. The con- 
t i n u e d  u s e  o f  t h e  IflPACT Cente r  f o r  notification and 
s c r ? e n i n g  a l s o  removes t h e  ceed  t o  r e - e d u c a t e  the 9ub- 
l i c  g e n e r a l l y  a long  w i t h  o t h e r  o r g a ~ l z a t i o n s  which 
c o n t r i b u t e  t o  t h e  n o t ~ f i c a t i o n  p r o c e s s .  The proposed 
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System 

A t  t h e  p r ?  e n t  t ~ m e  t h e r e  a r e  5 1  e n g l n e  companzes, 30 
l a d d e r  c o r p a q r e s  and 7 squad compaxles o p e r a t e d  an t h e  
c l t y .  Because of t h e  g r e a t e r  number o f  p o t e n t r a l  l o c a -  
-. L L ~ C I ~  a v d l i d b i e  f o r  u s e  a s  ambulance b a s e s  and because  o f  

g r e a t e r  manpower a v a l l a b l l r t y ,  ~t would a p p e a r  t h a t  t h e  
emergency medica l  r e s p o n s e  f b n c t i o n  ryould b e  most s u l t a b l y  
l o c a t e d  I n  e n g l n e  compa.3y f a c l i r t i e s .  I n  t h e  S e c t r o n  on 
t h e  number of v e h l c i e s  r e q u l r e d  under  14-6, ~t was e s t l -  
mated t h a t  2 0  v e h i c l e s  would be  r e q u l r e d  t o  m a i n t a l n  an 
a c c e p t a b l e  l e v e l  of respo-se  a v a ~ l a b l l i ~ y  f o r  a munrc lpa l  
~ r b b l a n c e  depar tment .  Sxnce the operation o f  a  d u a l -  
f u n c t r o ?  f l r e - f ~ g h t i n g  ambulance s e r v l c e  would require 

f l r e  p e r s o n n e l  t o  respond  t o  f r r e s  a s  w e l l  a s  t o  medlca l  
ernergcncies ,  i t  i s  e s t i m a t e d 9  t h a t  a  t o t a l  o f  22  v e h l c l e s  
should  be  o p e r a t e d  k i t h  a t o t a l  b e h l c i e  pool  of 26 t o  
a l S o ~  f o r  maln texance  and r e p a l r .  

&ange in t>n spera ' i i cn  of t h e  system ~ a . j l d  r e q u i r e  
a c;aange i p  t k -  l o e a t i o n  of t h e  ve l - rc ie  s e l e r ? : i o r  and 

C p e r a t i o i l a l l y ,  t h e  sys tem could  work a s  f o l l o w s :  Between 

6ispstch fucc:iofi. S i n c e  t h e  proposeC! 5 y s t c .  ?XZC~:-: 
f i r e  r ~ r i s ,  t h e  ambuiance d e t a i l  (two men) a t  each o f  t h e  

:he ,pntire emergency ned?-czl r e s p o n s e  s g s t e n  {wit:? 
ecgine/ambulance (E-A) s t a t i o n s  would respond  t o  medical  

ry, e x r ~ . z t i o n  zf screenir .g:  -#ithi:: -,he F i r e  D c p a r t r e n t  emergencies  a s  d i s p a t c h e d  by t h e  f i r e  communications 

and = e q g i r e s  + > a t  t h i s  s e r v i c e  and t h a t  of  fF:e 
c e n t e r .  %??enever f i r e  r u n s  were  r e c e i v e d  a t  one of  t h e  

=: - Lg-2,,inq be i n t i n a t e l y  c o o z d i ~ a t e d ,  t h e  - ~ e h i c X e  s s l z c -  
E--.A stations, t h e  f i remen d e t a i l e d  t o  t h e  avbulance w ~ u l d  

t i o n  znd d i s p a t c h  f u n c t i o n  must necessarily b e  l c c a t e d  
respond t o  t h e  f i r e  on t h e  e n g i n e  w i t h  t h e  r e s t  o f  t h e  
company; ambulance coverage  f o r  t h a t  a r e a  would b e  pro-  

wit3in t h a t  department  a l s o .  Under t h e  p r e s e n t  p u l l e e /  
Fire s~?sl.em, t h e  f i r e  cormunicat ion c e n t e r  h a n d l e s  

v i d e d  d u r i n g  t h i s  p e r i o d  3 y  s d j a c e n t  E-A s t a t i o n s .  

o z e - f o r t h  o f  111 emergency medlca l  d i s p a t c h e s .  Pro- 1n ---- 
vlded  t h a t  t h e  s c r e e n i n g  f u n c t l o n  were l o c a t e d  In  t h e  

-&A= event t h a t  t h e  ambulance d e t a l l  was a i r e a d y  occupied 

I M F B ~  C e n t e r ,  t h e  f i r e  coromun~ca t~oi l  c e n t e r  would I 
w i t h  a n  ainbulance r u n  when a  f i r e  a la rm was r e c e l v e d  

I 
whlc\ wwouid ordinarily b e  s e r v r c e d  by t h e i r  company, 

appear  t o  have  s u f f i c i e n t  r e s e r v e  e a p a b r l l t y  t o  assume 
t h e  v e h i c l e  s e l e c t i o n  and d i s p a t c h  f u n c t i o n s  f o r  t h e s e  l e a s t  two o p t i o n s  a r e  a v a ~ l a b l e  under  t h e  p r e s e i l t  f i r e  

a d d ~ t i o n a l  22 v e h i c l e s .  A means of exchanging i n f o r -  
mation between t h e  p o l i c e  IMPACT and f i r e  corn-nunrca- i 
t,on c e n t e r s  a l r e a d y  e x i s t s  i n  t h e  p r e s e n t  sys tem 9 ~ i x r o i t  F i r e  Department 1958 Annual Report  re -  

thro?ugh t h e  u s e  of  d i r e c t  phone l i n e s .  It would ap- 
v e a l s  t h a t  t h e  t o t a l  nunber  of  r u n s  made by t h e  eng ine  

r e a r  t h a t  t h e  modi f ied  communication subsystem, companies was 50,996 and t h a t  t%e t o t a l  hours  of service 

c o n s i s t i n g  o f  s c r e e n i n g  a t  t h e  IMPACT c e n t e r  and t r a n s -  f o r  a l l  t h e s e  r u n s  was 8,458.6 h o u r s .  The p e r t i n e n t  

f e r  o f  i n f o r m a t i o n  t o  t h e  f i r e  communications c e n t e r  averages  obtaxned from t h e s e  f i g u r e s  a r e :  l i m e  per Run - 
by d i r e c t  p o l i c e  phone f o r  u s e  i n  t h e  v e h i c l e  s e l e c t i o n  1 l C  minutes:  Runs p e r  Company--962 p e r  y e a r  o r  2.6 p r  day; 

and d i s p a t c h  f u n c t i o n s ,  would n o t  r e s u l t  i n  any a d d i -  
S e r v i c e  Time p e r  Company--26.4 minutes  p e r  day ,  o r  l e s s  

t i o n a l  d e l a y  i n  t h e  n o t i f i c a t i o n - d i s p a t c h  sequence.  ! 
t h a n  2  p e r c e n t  of ?he t o t a l  available t i m e .  ~ w e ~ e v e r ,  t h a  
t i m e  sp%?t  by r h r  a v s r a g e  e c r g i i i ~  Pnrnany xr.  ont troll:^^ - a 

f i r e s  I n  % h a t  c o ~ p a n y ' s  i n ~ . e e x a t e  a r e a  1s l e s s  t h a n  1 p r r -  
c e n t  of t h e  t o t a l  a ;a i l ab le  t i m e  s i n c e  more t h a n  one engine  

I r c s p c n s s  t o  an a l a r m -  





$3,042.  TFe annua l  v a r i a b l a  o p e r a t i n g  c c s t  o f  t h e  system 
would remarn t h e  s a v e ,  $17,000 t o  $20,C00. The t o t a l  
annuai  equxpirsnt o p e r a t i n g  c o s t  f o r   he anbulances  wo71Pd 
be $19,535 t 3  $22,535 a r e  f o r  t h e  ambuiwagcns, $20,042 t o  
$23,342. 
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t h a t  a t  l e a s t  one of t h e  p e r s o n n ~ i  ass:.gned b e  l i c e n s e d  i n  
accurdance w i t h  t h e  s t a t u t e .  As r o p o r t e d  i n  Table  LC-4, 
a t  l e a s t  4 . 3  f i remen a r e  r e q u i r e d  f o r  e v e r y  p o s i t i o n  s t a f f e d  
c o n t i c u c , ~ s l y .  I n  t h e  S e c t i o n  on a d d i t i o n a l  o p e r a t i n g  c o s t s  
onder S e c 5 o n  14-4, it i s  recornended t h a t  t h i s  minimum 
nuvber be  i n c r e a s e d  by a f a c t o r  o f  2 . 5  t o  p r e s e r v e  sched- 
ul i i lg  and assignment  f l e x i k i l i t y .  The  nurrloer o f  men 
r e q u i r e d  to be l i c e n s e d  i s  t h e r e f o r e  237 and t h e  i i c e n s e  
f e e  c o s t  i s  $237. A n ~ u a l  p h y s i c a l  exams -+~ould a l s o  b e  
r e q u i r ~ d  f o r  each of t h e s e  me? a t  a  c o s t  of  $0  t o  $7 p e r  
man. T h i s  c o s t  voul? range from $0  t z  $1,559.  The t o t 2 1  
anzlual l i c e n s i n g  c o s t  wo-aid t h e n  ranqf  f r o m  $237 tc. $1,896.  

h s c T ? i y  of  i_l-:e c e i > i t a l  ar.5 2r.n-a: ~ s ~ r z - L i = q  C C ~ ~ S  3f 3 

F i r e  L.,epart-c.pt e:.-b~;Ea.-ce s+r:r=ce -- 7 -  i--- .--oser.t& iz "i:?;" 
i4-17. TICS c o s t s  c f  ~ s l n g  e l z h e r  amJJi;lances o r  ar&~ilwagons 
and t h e  c,>sz d i f f e r e n c e s  a r e  p r e s e n t e d  f o r  compar i ssc .  

c o s t  Conparison - P o l i c e / ~ ~ r e  -$. F i r e  ?.&ulance S e r v i c e  

Takle '4-18 sumzarlzes  r".e c a p l t a l  and a r n u a l  o p e r a c i n q  
c o s t s  of 3. c o r h ~ n e d  p o l r c e / f ~ r e  ambklance system v e r s u s  t ? e  
c o s t s  of operating a  F l r e  Department ambulance sys te i - .  The 
c o s t  f i g a r e s  f o r  b o t h  systems ~ n c l u d e  t h e  a d d l t l o ~ a l  c o s t s  
t"iar. would b e  experienced i n  complying 91th t h e  r e q u i r e -  
-en t s  o r  21cl-.. P . A .  258 (1968).  The ~ o l l c e / f l r l  s y s t e ~  
c o s t s  asskire t h a t  t h e  number o f  p o l l c e  v e h l c l e s  o p e r a t e d  
h a s  be$q reduced t o  a n  average  o f  f o u r  p e r  p r e c i n c t ,  a s  
d l s c u s s e a  I n  Sec t ron  14-5. 

C a p i t a l  Cos';s: A s  can b e  seen  from t h e  T a b l e ,  t h e  c a p i t a l  
c o s t s  e s t i m a t e d  f o r  t h e  p o l i c e / f i r e  sys tem i n  o r d e r  t o  
b r i n g  it i n t o  compliance w i t h  t h e  s t a t u t o r y  s t a n d a r d s  
~:ro?ld 3e i x i t e d  t o  the p>?re! l~~~e  ~ l f  meCiin;ll sgl_?iprnert .fsr 
t h e  response v e h i c l e s  and s t o r a g e  c a b i n e t s  f o r  t h e  p re -  
c i n c t  and r e s c u e  squad s t a t i o n s .  The c a p i t a l  c o s t s  f o r  a  

f i r e  a n k e a n c e  s e r v i c e  i n c l u d e  t h e s e  c o s t s  (which a r e  l e s s  
s i n c e  t h e  .rj-ober o f  v e h i c l e s  t o  b e  equipped h a s  Seen r e -  
d -  :ed! and,  i n  a d d i t i o n ,  t h e  c c s t  of  a c q u i r i n q  a f l e e t  of  
2 b a-:oulwagans . 

Fi>G 3EPA3TtGhT .X~E~JLML~CE S E F J I C E  -- 
COST CObIPAF.1 SON--US E CF  LXSUTANCES v . -WS3UL\YAGON$ 

'Js 3 ng Us i z g  Cost  
h r 3 u l a n c e s  &ulwaqons 3 r f F e r e n c e  - - - -- -- -- 

:%PITEE COSTS 2241#  022 $110,762 - $133,260 

26 Vehicles 224,9C0 92 ,300  - 132 ,550  
ZqulpmeTt 12,272 14,512 + 2,540 
22 Ease ~ t a t l o n s "  b 3 ,850  3,850 NOXE 

Al-hVAL 32ERATIFJG COSTS' $ 91, 406 - $ 5 4 , 5 9 8  - $ 3 5 , 8 0 8  -- -- 

Perss l ine l  0 0  ?;ON3 
2% : 'ehicies 71,480 34,165 - 37,315 
~ . ; i p m e n t ~  19 ,535  20,042 i- 5 07 
L i e e r s i n @  237 237 KONE 
2 5  3 a s e  s t a t i o n s "  & 154 154 NONE 

"Costs a r e  f o r  a s e  o f  e x l s t l n g  c l t y  f a c l l ~ t l e s .  
b ~ o v ~ e s t  c o s t  i n  t h e  cos: range .  
C T o t a i  annua l  o p e r a t i n g  c c s t  does n o t  i n c l u d e  t h e  c c s c s  of 

admxnls t r a t i o n .  

Annual Opera t ing  C o s t s :  T a b l e  14-18 exc ludes  t h e  perscn-  
n e l  and a d m i n i s t r a t i v e  c o s t s  of b o t h  s y s t e v . ~ .  A s  h a s  been 
s t a t e d  p r e v i o u s l y ,  t h e r e  i s  no c o s t  assm,ed f o r  t h s  t i m e  
c o n t r i b u t e d  t o  the a p e r a t i o n  o f  t h e  emergency r .edical 
r e s p o n s e  sys tem by f i r e  p e r s o n n e l .  U t i l i z a t i o n  5f f i r e  
~ e r s c n n e l  f o r  th i . s  f u n c t i o n  need n o t  i n t e r r u p t  o r  i n t e r -  
f e r e  w i t h  t h e i r  f i r e - f i g h t i n g  f u n c t i o n s .  On t h e  c t > e r  
nana,  t h e  p e r s o n n e i  c o s t  f o r  t h e  u s e  o f  p o l i c e  p e r s o n c e l  
h a s  been estiimared a t  $556,974 p e r  y e a r ,  e q u i v a l e n t  -to 
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F i r e  
a m b u l a n c e  C o s t  

F i r e  Rescue  p o l i c e a  T o t a l  S e r v i c e  D i f f e r e n c e  

CAPITAL COSTS 5 4 , 4 6 7  $ 2 8 , 8 0 8  $ 33 ,275  $ 1 1 0 , 7 6 2  + $77 ,487  

Vehlcles 0 0 0 92 ,300  + 92 ,300  
E q u ~ o m e n t  4 , 2 5 7  2 8 , 0 2 8  32 ,285  1 4 , 6 1 2  - 1 7 , 6 7 3  
Base ~ c a t r o n s '  210 780 990 3 ,850  t 2 , 8 6 0  

ANNUAL OPERATING COSTS (EXCLUDING PERSONNEL AND ADMINISTRATIVE COSTS) 

-" -,-- 
a ~ o b ' l  o f  P o l i c e  o p e r a t i o n s  b a s e d  on  a v e r a g e  u s e  o f  f o u r  ambulwagons p e r  p r e c i n c t .  
b(:usts nE1aurnc usc! of amhulwaqons.  
c t o w e s t  cos?. i n  t:he cost  r a n q e .  
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and 1~ssened the Gr  :bahill.ty of proviZii-.? the service. 
In the city, I-hsr., ,?~~.-sr?:zi;l_ance service could suppleixent 
yrour.r;-a~~Aclancls hut not re2lace them. 

The Cetection-Nctification Process: Medic-5 was depen- .- -- -- ----- 
lent upzn the city-wide ~ ~ l i c e  emergency reporting eystem 
for 3ispatehes to the scenes of injury accidezts. The 
heliccpter operation was thus s-abject to the same res- 
tiictive c\aracteristics of this system. It was difficult 
and sometimes i~possible for the police officer screenin 
calis to rdentify time-and treatment-critical patiects. 1 4  

Cases where time bas  of paramount importance for the 
patient's conditisn could not be distinguished from others . . 
;r. i-:hich e;r,erger,cy transpart ser,rice xas requested. The 
sane level 3f response as for serious injury cases was 
available for cases merely involving taxi service to the 
FAsspital. As a consequence, .it was not possible to make 
selective use of the helicopter for only the cases in 
which it might have particular value. In fact, only two 
patients of the twenty-three conveyed by the helicopter 
were considered time-or treatment-critical. One of 
these, described in the example given earlier, died in 
transit. The second patient received treatment at the 
scene which lessened the importance of speed of conveyance 
to the hospital. As an in-flight patrol ve5icle, the 
helicopter ers7.u had the potential for detecting and res- 
ponding to an injury accident either when it occurred or 
shortly thereafter. Potentially, therefore, this capa- 
bility could produce a time saving medically beneficial 
tc an injured person provided treatment and conveyance 
were r2ndered immediately after landing. However, the 
landi~gs were delayed until ground units could arrive at 
tre scene to secure the area.12 ~ h u s ,  .me of the time 

Il~ased on the medical evaluations of the nearly 1,700 
patients conveyed by ground ambulances in the demonstration. 
it is estimated (in Chapter 8 , j  that a speedy arrival at 
the hospital for treatment was of value in approximately 
25%; or 425, of the cases. Not all of the latter group 
could be considered time-or treatment-critical--i.e.. 
where timely treatment was a matter of-life and deatl-i; the 
evidence available, hawever, does not allow a precise state- 
ment of hov: many were so. 

"~ote: Emergency ground vek,icles can usually travel -. 
the czty's freeways even under traffic-jam condl~lons. ine 
raised shoulder of the expressway serves as an emergency 
lane. 

saving potertial could result in a time delay. If a qrsund 
crew is necessary at the scene of an accident to secure 
the landing site, the response tize far the air mkulacce 

*, - .- ,- -;.,a,eticaliy keco~es no greater zhan that for a ground 
am5ulance. 

Xespscse to the Scene and Conveva-ce to the Hospital: If - 
sne exciuaes ccnsilersticn 3f cn-the-scene treatment fac- 

. - tcrs, -p"yi 3y.e rospcnsG arLd --.--.-. ----- L-i.z,,,-l.,L, times are the t-~o 
xost impartant cofiponents affecting the 22tient's mefiical 
conditi~n before arrival at the hospital. Military and 
rural helicopters have lessene~ these tires significantly 
whec ths 21stance to a treatment center has been great. 
In the ciEy this apparent advantage is substantially re- 
duced. For the 23 patients transported, the helicopter 
averaged 4.9 minutes in transit to the scene for an 
average of 3.9 miles. S y  corngarison, the pclice ambul- 
wagons and the fire rescue squads respectively averaged 
4.5 and 4.2 minutes for 1.7 and 2.3 miles. Heli-copter 
Cn-T -~.~->ances - , were made to five of the six hospitals with 

helistops. The conveyances averaged 3.4 minutes for 4.3 
miles while those of the ~olice and rescue squads, tvitl-i 
14 hospitais to rely on; respectively averaged 7.3 and 
4.3 rriinutes for 3.1 acd 2.5 miles.13 Pn ax exclusively 
.~r%ax setting, %hen, t%e time tdvantaqe of a kelicopter- 
ambulance is minimal. 

Mec?i;-5 also had = :e potential for rzspcnSing to medical 
cases with unique circumstances. For exz~.ple, the air 
ambulance could be ~~se.2 wken ground vehicles -..;ere irrmo- 
bilized by flooded Freeways or extremely heavy sncw to . . transfer a patient requlrxcg special treatment or to 
tra~spcrk a specialist,speciai medical equipcent sr sup- 
plie:~. RcGzever, this capability ,byas not demonstrated 
during the experinent. Othsr ky-products of the project, 
bowever, were of medical benefit ts the coirKunity. The 
helistops developed for the demonstraticn kave ezabled the 
Coast Gcard and ot?ier agencies to use Detroit hospitals for 
their heiicrptef medical and rescue work. As an exam~le, 

I k e e  Tables 10-2 and 3, 10-7 and 8, and 14-1 and 
2 in this volume. 



a  p r o j e c t  h e l i s t o p  was 
t e r  t o  p i c k  up and d e l  
t r a n s p l a n t )  t o  a n  Ohio 

xsed by an o u t - o f - s t a t e  helncop- 
zver  t r a n s p l a n r  o r g a n s  [ f o r  a  k rdney  
h o s p l r a l  d u r i n g  t h e  demons t ra t ron  

B e n e f i t s  and Cos ts  -- - 

B e n e f i t s  of t h e  H e l i c o p t e r :  The pr imary  b e n e f i t  o f  t h e  
h e l i c o ~ t e r  is  t h e  s a v i n q  of f i : i ~ , e e  The e x t e n t  o f  t h e  
b e n e f i t  is d i r e c t l y  r e l a t e d  t o  t h e  medica l  c o n d i t i o n  o f  
t h e  p a t i e n t  and t h e  d i s t a n c e  h e  h a s  t o  b e  conveyed. The 
more t i m e - c r i t i c a l  t h e  p a t i e n t ,  t h e  g r e a t e r  t h e  b e n e f i t  
t h e  h e l i c o p t e r  r e p r e s e n t s ;  the f a r t h e r  t h e  d i s t a n c e  t o  a  
treat-w.ent f a c i l r t y ,  t h e  g r e a t e r  t'ne b e n e f i t .  But  i n  the 
demons t ra t ion ,  t h e  n a r g i n  by -xhich t h i s  tirne b e n e f i t  ex- 
ceeded t h o s e  of  t h e  qronnd e r b u l a n c e s  i n  t h e  sys tem was 
minimal. On t h e  b a s i s  of t h e  rocveyzncs c a s e s ,  it can b e  
s t a t e d  t h a t  t h e  h e l i c o p t e r  E i d  n o t  prgve more b e n e f i c l a l  
-ci;ar, -he am5ulanres i n  t h e  q r 3 u n d  -.ysr.em. 

- .- - -_ r y e  a i _ ~  a:bl-'---oc C s s t s  of  tl;e S e l i c o p t e r :  '*-,a c s s t  - C  A . - A . L  

5.12s based on acrcal f l i s % c  L-ls:rs. ?:?a zkazge c? 7113.30 
 or 'l.r%ht ?,o*:r ~ n c l u z e d  t'e -.$aqas of t k ~  s;l3"3- *he 
e r t e n l a n t  322 -:ie rr,a:ntz-.c::co c c s t s ,  .A t a t a l  c <  4 8 7  - 2  
?c::re %.?ere fb:>w- 457 t h e  crafP f o r  F, ~ 3 z a l  p r o j e c t  czat o f  
$ 5 3 , : : : ? . 3 3 .  Three approac??es can be r o G s ~ d e r e d  i n  e s t i -  
m a t i n  t 5 e  czst. p e r  2 a t i e r . t  c f  t h e  pr;jeck a ~ 3 c i a t : c e  
s e r v i c e -  Each pa t ienr -  cor.s:eyed by t h e  a i r  ;u;hulance -an 
be a s s  lgiled : 

I. h i s  p o r t i c n  c f  t h e  t o t a l  c o s t ,  d i r e c t  end i n -  
d i r e c t .  

2 .  t h e  c o s t s  f o r  t h e  s e r v i c e  t i m e  of  h i s  c s s e .  

3 -  c o s t s  f o r  t h e  f l i g h t  t i m e  u s e d  i n  h i s  c a s e .  

A s  suqges ted  by  t h e  f r r s t  s u p p o s i t r o n ,  i f  each  o f  t h e  
twenty- th ree  p a t ~ e n t s  c ~ n v e y e d  were t o  b e  a r b ~ t r a r x l y  a s -  
s igned  an q u a 1  p o r t i o n  of t h e  t o t a l  h e l i c o p t e r  ~ r o l j e c t  
c o s t ,  t h e  c a s t  t o  each 11ould b e  $2,330.08. However, t h i s  
f i g a r e  r e f l e c t s  b o t h  t h e  d i r e c t  and l n d i r e c t  c o s t s  i n c u r r e d  
f o r  s e r v i c i n g  t h e  ~ w e n t y - t h r e e  p a t i e n t s  p l u s  t h e  p a t r s l  
t imea i4  T h i s  p a t r o l  t ime  proved o f  l i t t l e  v a l u e  f o r  t h e  

ernargency medica l  a v a c u a t i o n s ,  and a c c o r d i n g l y  t h e  c o s t s  
o f  t h e  Q p e r a t l o ?  v i t h o u t  t h i s  f u n c t i o n  should  be  con- 
s i d e r e d .  

I f  t h e  see;?nd approach  i s  u s e d ,  t h e  c o s t s  deveioped a r e  
o n l y  f o r  s e r v i c e  t i m e .  This i s  t h e  t i m e  s p e n t  s p e c i f i -  
c a i i y  on the t w e n t y - t h r e e  conveyance c a s e s .  I n  each c a s e .  
it s t a r t s  a t  t h e  t i m e  o f  d i s p a t c h  and i n c l u d e s  t r a n s p o r t  
o f  t h e  p a t i e n t  t o  t h e  hospita,  and t h e  p r e p a r a t i o n s  f o r  
resuming o p e r a t i o n s .  A l l  f l i g h t  t i m e  s p e n t  on p a t r o l  i s  
excl-uded from t h e  second approach .  H o s p i t a l  s e r v i c e  t i m e  
f o r  t h e  D e t r o i t  p r o j e c t  averaged  37 minutes  p e r  c a s e .  A t  
$1 ,83  p e r  minute ,  t h e  c o s t  fo r  t h e  s e r v i c e  t ime  i s  $57,71 
p e r  p a t i e n t .  T h i s  c o s t  c o v e r s  b o t h  f l i g h t  t ime and non- 
f l i g h t  t i m e  speck a t  t h e  s c e n e  and a t  t h e  h o s p i t a l .  The 
Medic-5 crew averaged  7.E minutes  a t  t h e  scene  and n e a r l y  
2 1  minutes  a t  t h e  h o s p i t a l .  The c o s t  besed  ox s e r v i c e  
t ime ,  a s  compared t o  t h a t  f o r  t h e  grcund ainbulances, i s  
c o n s i d e r a b l y  h i g h e r .  

i n  t h e  t h i r d  a l t e r n a t i v e ,  i n  w3ich c h a r g e  i s  made f o r  c n i y  
t h e  f l i g h t  t i m e ,  t h e  c o s t  would be r e s t r i c t e d  t o  t h e  t i m e  
s F e c t  i n  g e t t i n g  t o  the s c e n e  and i n  go ing  t o  t h e  h o s p i t a i ,  
i n  t;?e d e m o n s t r a t i o n .  t h i s  combined f l i g h t  t h e  averacjed 
8 , 3  n r n u t e s .  A t  $1.83 per minute ,  t h e  f l i g h t  c o s t  p e r  
p a t i e r l r  would b e  S l 5 . 2 i .  

Benef:es a s  R e l a t e d  t o  C o s t s :  Medical  e v a l u a t i o n s  by 
phys icnans  d i d  n o t  i n d i c a t e  t h a t  a  l i f e  was saved because  
of  t h e  f a s t e r  t r a n s p o r t  t l ; ~ e s  i n  t h e  h e l i c o p t e r  c a s e s .  

-- 
s u b t r a c t x n g  t h e  c o s t s  a t t r r b u t a b l e  e o  t h e  h e l r c o p t e r ' s  
u s e  f o r  t r a f f i c  c o n t r o l ,  p o i i c e  and o t h e r  non-medical pro-  
3eot-s. E s t ~ m a t l o n  o f  t h e  c o s t s  f o r  each  o f  t h e  supple -  
menta l  u s e s ,  however, would r e q u i r e  c o n a r d e r a b l y  more 
:n for r~a tzo?a l  and a n a l y t i c a l  r e s o u r c e s  t h a n  were avail- 
a b l e  I n  t h l s  s t u d y .  T h i s  e s t i m a t e ,  ~t should  ke  added, 
~ o u l d  have t o  c a k e  into accounc t h e  f a c t  t h a t  a l l  of  t h e  
ncn- redbca l  work, w i t h  few e x c e p t i o n s .  was done w h r l e  c4.e 
h e l i c o p t e r  was on p a t r o l  s t a t u s  and f u n c t i o n r r g  as  zn ? x r  
a r b u l a n c e  c a p a b l e  o f  ready r e s p o n s e .  I f  t h e  ~ n f o r m a t l c i ~  
available i s  vlewed i n  t h r s  p e r s p e c t n v e ,  it i s  appare- i t  
t h a t  a  a t h e r  mrnor F r a c t ~ o n  of  t h e  t o t a l  c o s t  1s ~ ? l l d i ~  
a s s _ ~ i ~ a ' u > r  i o  z~ui>- 7 - r i ; r a i  . 1 = ~ 9  

1 4 ~ 0  some e x t e n t ,  t h e  charge  could  b e  reduced by 
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I APPENDIX A 

i 
A MODE-I OF TFZ DETECTBUN AND REPQRTP5SG PROCESS 

1 This appendix p resen t s  t h e  deve logmat  of a modal of t h e  
d e t e c t i o n  znd r e p o r t i n g  process .  T3e mcdel i s  n o t  con.prehenaiv= 
and i s  not  in tsnded as  a b a s i s  of system design o r  i a ~ l e o l e n t a t i o n .  

I 
1 It  doec provide cons iderable  i n s i g h t  regarding the b e n e f i t s  of 

se:or.d-ry re,-crt irg csp?.kili-ly wik3 re1-'2=.36 r e p s z t i c q  i;tr;l=y- 

8 

1 Assilme an e x ~ o n e n t i a l  p r c 3 a b i l i t y  d i s t r i b u t i o n  f o r  t h e  Se tec t ion  
delayi cf t h e  f i r s t  detect ica o r  

p j tE 5 ii' ; .. lme-"T 
! 

P jrDs T !  i s  t he    rob ability the  de lay  !ti.n?e) t o  the first 
de te&t ion ,  t d ,  i s  Less "can T and i/a i s  the mean t i ~ e  t o  

: i 
the f i r s t  de t ec t ion .  The p r o b a b i l i t y  dens i ty  funct ion  is 

; I 
1 8  

the: the s lir_ole ex2onent ia l  
I 

i 
i w i t k  t h e  mode a t  zero.  While t3e :rode at zero  may no t  seen 

I! r e a l i s t i c ,  t:?e above d i s t r l S u t i o n  results from an assumption 
of a Fcisson d i s t r i b u t i o n  of d e t e c ~ i o n s .  A Poisson d i s t r i b u -  
i ; 

; f 

of c a l l s  l o e s  appear reasonable s ince  the  d i s t ~ i b u t i o n  

i ; of c a l l s  m i g h t  be random irith. a smal l  p r o b a b i l i t y  of a call 
1 i n  an a r b i - t r a r i l y  s h o r t  tin.e i n t e r v a l  h u t  independent on the  
i l o c a t i o n  of t h e  i n t e r v a l .  Thc a c t u a l  d i s t r i b u t i o n  3 a s  no t  
i 'seen der ived e3pi r ica l l -y .  Cne might expect a minim~v. detec- 

I t 
t i o n  delay ,  and t h a t  t h e  expected xwber of c a l l s  cr 6 e t e c t i o ~ s  

I per u n i t  time w i l i  even tua l ly  decrease  wi th  increas ing  time. 

1 Sc th  phenomena v i o l a t e  t h e  b p l i c i t  requirements s? a Poisson 
process. The model developed here is  only  %*alhd i f  ~ n i n i m u r n  " de tec t ion  delay  i s  s'nort, and the p r o b a b ~ l i t y  o f  events  i n  

i ' 
succeeslve i n t e r v a l s  a r e  independent for  t h e  length  
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me s i lnpl ic i ty  of the  ~ ~ C q e l ,  coupled with linrelia51e estimates 
of the parameters, probably does n o t  justify its use fcr n 
greater than 3. Zven a t  t h i s  l e v e l  it sho-a9d be usad only 
w h e n  the differences in the Farzmeters sre gre3.t enough to 
r e s u l t  i n  one system Cominstinq. Then the  r?.odel nay be used 
t o  inves t iga te  the changein perfomance that might r e s u l t  from 
i~ciusion cf a particular system. I f  two or  more systems have 
simiii lr  pa.raiieters they could be qrocped with l i t t z e  loss  of 
v a l i d i t y '  azd thus  the entire set o f  systems could be p a r t i -  
t ione2 i ~ t o  a smaller s2t. 

If n = 2 tha r e s u l t  is 

m e  expected value (mean) of the -time of f i r s t  not i f icat ' son 
can be fcund from 

m e a n  for n = 2 i s  given by 







Po?iem? s p c e  in +he p?l;re dolion viogon is limited ond treatment in transit 
i3 d;WcuB. Add:nz; fiisf-ik' eyu:pment interferes with ihe police fiioct;on 

of ?he rzhir!s. 8ecnusr ?fie rehicls is conz?nntly in i:.e For ~ u t r o i ,  
s .  

e s r n b l e  ionitat;ei? rerjvlrrmestr f o r  Phe pciisnf oira odrd odd.(-onoi 
iiibuforccdype eqdip:,-enS o r e  d;R;cvlf fo n!cin?oin. 

The fire -ercd; rquud rerpo;.iis +I :espirotoryz cord~nc, nnd e ~ + i i c ~ l i r ~ v  - C . I : T  o s  
i d 1  c;r ?a i;res. fire fire-5yr:tcrs s i a 3  :he $lS;uC3 cs-r'om-mcfo 8 - r r ~ e  vei,:iie. 

!-rni;i.r of t'ie rescue i-cbl:r:a h r s  psi:sn: , ?  iil iiei:l..,ini space. 
r".iLr;tr mn be i=*ried +n i!rs iril ls  r-ii c i f i r  i;dz c i  i i h r  si1111. 
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una rd,p \..a u t ~ ~ ~ t r j l ~ i ~  IT;~(L~LI* I&I IWI(  101u:tlwu 

Surnvsh the bt:r pc:.s,bie  sta ail trr the 

it? Ijetsoit, She police dalic~n w'agalr is used to  transport seventy- 
{he percent of #he emergency illrress and accident runs. 

Patient space in the police starion wagon is limited and treatment in transit 
is difficult. Adding first-aid equipment interferes with fhe police function 
of the vehicle. Because the vehicle is constantly in use for police patrol, 
desirable sanitation requirements for the patient area and additional 
ambulance-type equipment ore difficult to maintain. 





The fire rescue squad responds to respiratory, cardiac, and exfricatien c c r s . ~  us 
well as to fires. Five fire-fighfers staff the $28,000 custom-made rescue veh;cie. 

~~~ ,, p:lt,e 1s I: ptcdu. zd c a r  n at ,he back 
?h r rep!!fr t v . : , ;. dbc?,On 
50 as 10 filrnisii the best poisiDte d ~ o i l  10 
Y t " " ^ l l  

Interior of the rescue vehicle has adequate 1 , ~  tl- , s! iteafwent space. 

Patients can be carried on the seats on erther h, . '  1- IAIQ 





Helicopter-anrbulance landing at the scene of a traffic accident. landing 
was on Grand River, a majo~r traffic artery, during fhe rush hour. Delay of 
traffic in both direction:$ was accamplished by one motorcycle patrolmen. 

Patrolman and observers assist in placing victim aboard 
helicopter-ambulance. A hospital already had been 
notified of the pending arrival and suspected injuries. 

Because of suspected back injuries the victim was removed from the 
vehicle an an olurnis~um backboard, part of the ambulance's standard 
equipment. 

This page 1s reproduced ayu% at :he back of 

this report by a diffeta42t rapr cductinn method 
so or to furnish the be.t wr.rsihte detail to the 




