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L 1 . $PEVEY BAOOBCQND 

Since Public Systems Evaluation, Inc. (PSE) has been charged with 

assessing the workload shedding practices of correctional systems and law 

enforcement agencies in an era of severe budgetary cons~raints, it was 

necessary to develop a series of strategies for conducting our inquiry. In 

the corrections area we chose two parallel COUr~;E!S of action: first, to 

examine recent trends in State prison p:>pulations and to doa.nnent the methods 

l:¥ which the states have either forestalled or responded to the impact of 

prison overcrowding; and second, to examine the recent upsurge in prison 

intakes nationally through the development and implementation of a 

mathanatical, coItl?lter-based prison' p:>pulation projection model. The results 

of our analyses in the corrections area are documented in Reports No. I and 

III of this series. 

Examination of workload shedding practices of police departments 

necessitated a somewhat different approach. After considerable discussion 

among the PSE project staff,' we identified a survey based strategy that builds 

on previously funded NIJ research and was intended to identify the way in 

which p:>lice departments' practices have been revised to shed some of their 

earlier accepted workloads. More spec:j,fically, we conducted a national survey 

of major urban and nlral p:>lice departments which dealt with a spectrum of . 
issues related to the allocation of p:>lice resources and, the categorization 

of and reS};X)nse to calls for service. 

1 

• 

• 

Finally, it should be noted that the issue of one- vs. two-officer patrol 

staffing is emt=hasized in the survey as well as in our associated analyses. 

~is is entirely appropriate in that p:>lice patrol, whose principal purp:>se is 

to reS};X)nd to citizen requests for service, is at once the least efficient and 

most expensive aspect of FOlice operations. For example, if one takes into 

account fringe and other benefits which supplement police salaries, it 

currently costs the city of New York more than $500,000 annually to staff one 

of its two-officer cars around the clock. (This estimate excludes the 

amortized cost of the car itself as well as its associated operating 

expenses.) Patrol "inefficiency" stems from the temporal and spatial 

unpredictability, or randomness, of citizen calls-for-service patterns and the 

resul ting need to allocate patrol resources in anticipation of this demand; in 

other words, the police cannot schedule their reSp:>nses to this random demand. 

~us aqy reduction --even a modest one -- in the fraction of two-officer 
. 

patrol units, represents potentially SUbstantial savings for urban ~nd 

municipal p:>lice departments. 

~e remaining subsections of Section I identify the process l:¥ which the 

survey sample was selected and the survey was conducted and analyzed, as well 

as the level of the survey response and our approach to its analysis. Section 

2 comprises our general survey findings including the characteristics of the 

responding departments and eIn};flasizes survey findings regarding the explicit 

workload shedding practices related to one-and two-officer car utilization, 

while Section 3 consists of slJIt'maty conclusions. Finally, Appendix A contains 

the survey instrument including tabulated responses to the quantitative 

questions. 

2 
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1.2 SURVEY PROCESS 

conduct of the survey evolved in a multi-stage process. First, we 

prep:!red several draft versions of the survey which were subj ected to careful 

scrutiny and review by our in-house technical staff and several outside survey 

specialists. Each sequential draft incorporated a number of modifications and 

enhancements recorrmended by the reviewers. The final verison of the survey 

instrument appears as Exhibit 16 in Appendix A of this Rep:>rt. 

Second, we sought the cooperation an.d assistance of the Police Executive 

Research Forum (PERF) in developing our survey sample of pol ice departments. 

In 1978, in conjunction with a National Institute of Justice-funded study of 

alternative response strategies, PERF conducted a survey of the approximately 

200 law enforcement agencies serving. the nation's largest (i. e., most 

p:>pulous) jurisdictions. Of those departments surveyed, 150 cities and 25 

counties responded and PERF. was willing to supply us with copies of the 

completed survey instruments. Employing these 175 dep:!rtments as a starting 

I,X>int, we expanded .the list to include all other city police departments with 

p:>pulations of more than 100,000 -:- according to the 1980 Census - and 19 

other county p:>lice departments with more than 500 employees - according to 

the Municipal Yearbook [International City Management Association, 1982]~ 

Exhibit 1 identifies the 187 city dep:!rtments and 44 county departments which 

constituted the final survey sample. [1] 

1 It should be noted that the 231 sample departments include the 61 
jurisdictions identified as using both one- and two-offic::er cars according to 
the Survey of Police Operations and ~dministra±iye Practices (Police 
Foundation, 1981). . . 
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Exhibit 1 

Cities and Counties Comprising Survey Sample 

("x" = Responded to the Survey) 

x 1. Akron, OB 
x 2. Albany, NY 
x 3. Albuquerque, NM· 
x 4. Alexandria, VA 

5. Allentown, PA* 
6. Amar-illo, TX 
7. Anaheim, CA 

x 8. Anchorage, AK 
x 9. Ann Arbor, MI 
x 10. Arlington, TX 
x 11. Atlanta, GA 
x 12. Aurora, CO 
x 13. Austin, TX 
x 14. Bakersfield, CA* 
x 15. Baltimore, ~ID 
x 16. Baton Rouge, LA* 
x 17. Bayonne, NJ 

18. Beaumont, TX 
19. Berkeley, CA 

x 20. Birmingham, AL 
21. Boise, ID* 

x 22. Boston, MA 
23. Bridgeport, CT* 

x 24. Buffalo, NY* 
25~ Canton, OR 
26. Cedar Rapids, IA 

x 27. Charlotte, NC 
28.' Chattanooga, TN 

x 29. Chesapeak~,' VA* 
x 30. Chicago, IL 
x 31. Cincinnati, OR 

32. Cleveland, DB 
x 33. Colorado Springs, CO 
x 34. Columbia, SC 

35. Columbus, GA 
x 36. Columbus, OR 
x 37; comptori, CA 
x 38. Concord, CA* 
x 39. Corpus Christi, TX 
x 40. Dallas, TX 
x 41. Davenport, IA* 
x 42. Dayton, OR 
x 43. Dearborn, MI 

x 44. Denver, CO 
x 45. Des Moines, IA 
x 46. Detroit, MI 
x 47. District of Columbia 

48. Duluth, MN' 
49. Durham, NC* 

x 50. East Orange, NJ 
x 51. Elizabeth, NJ 
x 52. El P~so, TX 

53. Erie, PA 
x 54. Eugene, OR 

55. Evansville, IN* 
x 56. Evanston, IL* 
x 57. Flint, MI 
x 58. Ft. Lauderdale, FL 
x 59. Fort Wayne! IN 
x 60. Fort North, TX 
x '61. Fremont, CA 
x 62. Fresno, CA 
x 63. Fullerton, CA~ 

64. Garden Grove, CA 
x 65. Garland, TX* 

66. Gary, IN 
x 67. Glendale, CA 
x 68. Grand Rapids, °MI 
x 69. Greensboro,. NC 
x 70. Hampton, VA 

71. Hartford, CT 
x 72. Hialeah, FL 

73. Hollywood, FL* 
x'74. Honolulu, HI* 
x 75. Houston, TX 

76. Huntington Beach, CA 
x 77. Huntsville, AL* 
x 78. Indianapolis, '-IN 

79. Independence,'~O* 
80. Inglewood, ~A 
81. Irving, TX 
82 • Jackson, ivlS 

x 83. Jacksonville-Duval Co., FL 
x 84. Jersey City, NJ 
x 85. Kansas City, KS 
x 86. Kansas City, 1\10 

*Did not respond to PERF Survey, but population was over 100,000 in 
1980. 

4 

,,-~ -",--,-,_.' '-'~' -- ~"'.,-

.'''' ."~- ''''''~~' 



, ,. 

r 
\ 

i 
L 

[ 
~ 

c. 
r 

r~. 
r 

I 

L ... 

" I . 
~, 

t:. 

[ 

[: 

r,...· 
t J 
L 

r-' 
I 

L. 

I ' 
L 

, 
I 
I' 

L 

87. Knoxville, TN* 
x 88. Lakewood, CO 

89. Lansing, MI 

Exhibit 1 

(Page 2 of 4) 

x 90. Las Vegas-Clark Co., NV 
x 91. Lexington-Fayette, Co., KY 
x 92. Lincoln, NB 
x 93. Little Rock, AR 
x 94. Livonia, MI 
x ,95. Long Beach, CA 
x 96. Los Angeles, CA 

97. Louisville, KY 
x 98. Lubbock, TX 

99. Macon, GA 
x 100. Madison, WI 

101. Memphis, TN* 
x 102. Mesa, AZ* 
x 103. Miami, FL 

104. Milwaukee, WI* 
x 105. Minneapolis, MN 
x·106. Mobile, AL 
x 107. Modesto, CA* 
x 108. Montgomery, AL 
x 109. Nashville, TN 
x 110. Newark, NJ 
x 111. New Haven, CT 
x 112. New Orleans, LA 
x 113. Newport News, VA 
x 114. New Rochelle, NY 

115. Newton, MA 
116. New York, NY 

x 117. Norfolk, VA 
x 118. Oakland, CA 
x 119. Oklahoma City, OK 
x 120. Omaha, NB 

121. Orlando, FL 
122. Oxnard, CA* 
123. Pasadena, CA 

x 124. Pasadena, TX .,; 
x 125. Paterson, NJ 
x 126. Peoria, IL 

127. Philadelphia, PA 
x 128: Phoenix, AZ 

129. Pittsburgh, PA 
x 130. Pontiac, MI 
x 131. Portland, OR 
x 132. Portsmouth, VA 
x 133. Providence, RI 

--- ~----------

x 134. Pueblo, CO 
x 135. Racine, WI 
x 136. Raleigh, NC 
x 137. Reno, NV* 
x 138.· Richmond, VA 
x 139. Riverside, CA 
x 140. Roanoke, VA 
x 141. Rochester, NY 
x 142. Rockford, IL 
x 143. Sacramento, CA* 
x 144. Saginaw, MI 
x 145. St. Louis, MO 
x 146. St. Paul, ~m 
x 147. St. Petersburg, FL 

148. Salt Lake City, UT 
x 149. San Antonio,' -TX 

150. San Bernardino, CA 
x 151. San Diego, CA 
x 152. San Francisco, CA 

153~ San Jose, CA 
154. Santa Ana, CA 
155. Savannah, GA 

x 156. Scot·tsdale, AA 
x 157. Seattle, WA 
x 158. Shreveport, LA* 
x 159. Southfield, ~I* 
x 160. South Bend, IN 
x 161. Spokane, l'lA 
x 162. Springfield, MA 
x 163. Springfield, MO 
x 164. Stamford, CT 
x 165. Sterling Heights, MI 
x 166. 'Stockton, CA 

167. Sunnyvale, CA 
x 168. Syracuse, NY 
x 169. Tacoma, WA 
x 170. Tampa, FL 
x 171. Tempe, AZ* 

172. Toledo, OH 
x 173. TopekaJ KS ~ 
x 174. Torrance, CA_ 
x 175. Tucson, AZ 
x 176. Tulsa, OK 
x 177. Virginia Beach, y~ 

178. Waco, TX 
x 179. Warren, MI 
x 180. Waterbury, CT 

*Did not respond to PERF survey, but population was over 100,000 
in 1980. 

5 

x 181. White Plains, NY 
x 182. Wichita, KS 
x 183. Wilmington, DE 

Exhibit 1 

(Page 3 of 4) 

x 184. Winston-Salem, NC* 
x 185. Worcester, ~~ 

186. Yonkers, NY 
187. Youngstown, OH 

*Did not respond to PERF survey, but popu1a~l:ion was over 100,000 
in 1980.-
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counties (N=44) 

x 1. Alameda, CA 
x 2. Anna Arundel, MD** 
x 3. Arlington, VA 
x 4.-Baltimore, MD 
x 5. Broward, FL** 

Exhibit 1 

(page 4 of 4) 

6. Charleston; SC 
x 7. Contra Costa, CA** 

8. Cook, IL** 
x 9. Dade, FL 
x 10. Dalias, TX 
x 11. DeKalb, GA 

12. Erie, NY 
13. Essex, NJ 

x 14. Fairfax, VA 
15. Fresno, CA** 
16. Hamilton, OB 
17. Hamilton, TN 

x 18. Harris j TX 
19. Hillsborough, FL** 

x 20. Jefferson, KY 
21. Jefferson, LA** 

x 22. King, WA**. 

23. 
x 24. 
x 25. 
x 26. 

27. 
x 28. 
x 29. 
x 30. 
x 31. 

32. 
33. 

x 34. 
x 35. 

36. 
37. 
,38. 
39. 
40. 
41. 
42. 

x 43. 
x 44. 

-----~------. 

Los Angeles, CA 
Maricopa, AZ 
Marion, IN*· 
Mecklenberg, NC 
Milwaukee" WI 
Montgomery, NO 
Nassau, NY 
Orange, CA 
Orange, FL 
Palm Beach, FL** 
pima AZ** , L** pinellas Park, F 
Prince Georges, ~~ 
Riverside, CA** 
Sacramento, CA** 
st. Louis, MO** 
San Bernardino, CA * 
San Diego, CA 
santa Clara, CA** 
Suffolk, NY** 
Ventura, CA** 
Wayne, MI 

to PERF S urvey, but h~ more than 50q employees. 
**Did not respond 

"II:.: 
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en April 25 we mailed 231 surveys inc1.ding stamped, self-addressed return 

mail envelopes advising recipients to direct questions regarding survey 

content or interpretation to our staff. ':those J;:Olice departments responding 

to the survey are identified in Exhibit 1. 

1.3 WINEY· BESKNSE AND ANALYSIS APPBOACB 

'lbe survE¥ reSfOnse rate was 71.4 percent, remarkably high for a survey 

of this type (see Exhibit 2). It should be noted that responses f rom three 

cities - Las Vegas (NV), Huntsville (AL) and Long Beach (CA) - were received 

after the August 25 "cut-off" date and could not be included in the computer-

based analysis. 

OUr cornp.1ter-based analytical approach also evolved in stages. First, 

fNery questionnaire was carefully rfNie.wed to eliminate obviously incorrect 

responses resulting fram misinterpretation of the questions. Fail ure to do so 

would have "contaminated" the correct responses • [2] (For example, one 

department improperly answered the question about ntJmbers of CFS received with 

numbers of patrol units dispatched.) Next, a coding format was selected for 

each individual survey item. While responses to most of the questions were 

objective and could be coded directly, responses to the more subjective 

questions could only be recorded in textual form or surrmarized independently. 

2 SUch contamination could often be identified from built-in "information 
redundancy checks" designed into the questionnaire. 
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Exhibit 2 

Summary of Survey Response 

Number of 
TYEe of Number of ResEonses 

Jurisdiction Surveys Sent Received 

City 187 139 

County 44 26 

TOTAL 231 165 

9 '-~::7::::3::::.::,;;;;:.":;::;,~-,=~::;:;;;;::;:;::;;.. '~';;'~~",,.., ~", ... ~'Zr."""'=~ .. ~~.~=-,,_~,::;,-=~, ... ~~, 

Percentage 
of ResEonse 

74.3% 

59.1% 

71.4% 

~ --- ~---- --------
-~------

While every effort was made to extract a CXldable set of objective responses to 

the subjective questionS, this did not prove feasible. 

mtimately, the 16'2 surveys received before the "cut-off" date were coded 

in 379-character records which were then keypunched and transferred to 

computer disk for subse;ruent statistical analysis. OUr principal analytical 

software tOOl. was the statistIcal I';u;kage fot the Social SCiences ernSl and 

the resul ts of our analyses are rep:::>rted in the follCMing sections. 

• 

• 
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2 GENERAL FINIml2S 

2.1 pEpAImlENT BACRGBOONI) 

Responses to the nine questions on department background reflect the 

diversity of the responding police departments. Exhibit 3 displays summary 

statistics for each of these questions. We chose the median, as opposed to 

the mean, as a measure of the "averagen response because extreme values 

relX>rted by the most lX>pulous jurisdictions tend to distort the mean. In 

fact, the mean response was generally twice as large as the median response. 

Fran these responses, we can derive other measures of interest such as 

lX>pulation density (i.e., number of residents per squa~ mil'e), number of 

sworn officers per citizen,. etc. ·S~ary statistics for these and other 

derived measures appear in Exhibit 4. While measures such as these are 

interesting in their own right, their principal utility stems from their 

p:>tential to "explainn the responses to other questions in the survey. For 

exampie, what effect does department size have on the fraction of one-officer 

cars deployed in that jurisdiction? We shall examine many such interactions 

throughout this rep:>rt • 

Aside fran assisting one to develop policy-relevant conclusions, the 

analysis of these surveys can also serve to confirm, or perhaps disconfirm, 

certain hyp:>the::;es or "rules-of-thumbn that have been employed in the police 

research field. For example, it has been hyp:>thesized that, on the average, 

each citizen in an urban jurisdiction "contributes" one call for service (CFS) 
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Exh'ibit:"3 

Department Background: Summary Statistics 

Oharacteristic 

Square Hiles 
Department Serves 

Population of 
Department's 
Jurisdiction 

Department's 
Operating 
Budget (Fiscal 
Year 1982) 

City or County's 
Operating Budget 
for Fiscal Year 
~1982) 

Authorized Number 
of Sworn Officers 
(1982) 

Actual Number of 
Sworn Officers 
(1982) 

Number of Civilian 
Employees" (1982) 

Number of Calls for 
'Service (1978) 

.Number of Calls for 
Service (1982) 

( 

N 

159 

159 

157 

150 

158 

158 

159 

129 

149 

1-1inimum Median " 'Maximum 

4 68 8,602 

50,000 200,452 3,041;294 

$4,500,000 $1'4',805,000 $500,541,000 

$13,130,000 $112,005,000 $1,554,264,00~ 

116 

116 

4 

24,657 

25,500 

'- .: 

387.5 

362.5 

119.67 

119,978 

128,334 

12,787 

12,387 

3,461 , 
4,527,319 

3,503,015 

\ 

.,' 

, . 
' .. ·r 
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Exhibit 4 -~epartment Background, .~ived statistiC~ 

CharacteristiC -- --
POP?~a~ion oensity* 

calls for service 
per Sworh Officer 
(1978) 

calls for service 
per.Sworn Officer 
(1982) 

sworn Officers per 
l!OOO citizens 

callS for service 
per citizen .' 
(1982) 

N 

158 

128 

·148 

151 

148 

Minimum -- ---
23.4 

120. 0 

48.0 

0.3 

0.02 

Median 
--- -

2,.9.91. 1 

314.5 

335. 0 

1.8 

0.6 

18,150 

1,893. 0 

2,182 :0 

6.0 

3.8 

-• population density statistiCS are given in residents per . 

. square mile. 
I , . ,. 
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per year to the local p::>lice department I s workload. Using responses to both 

the population and CFS-related questions, we examine this hypothesis in 

detail. 

Let C = Number of CFS received in a jurisdiction in one year 

Let P = population of the jurisdiction 

Thus, we hyp:>thesize that: 

C=lxP (2.1) 

Exhibit 5 is a ftscatter plot ft of the 1982 annual CFS and population 

coordinate pairs, or ftpoints, ft for (INert ~ p::>lice department responding to 

the survey. '!he first character;stic of this plot we observe is a tendency 

for the p::>ints to be p::>sitively associated: that is, an increase in p::>p.Ilation 

is clearly accompanied by a concomitant increase in number of CFS. While this 

is certainly not unexpected, the degree to which this relationship appl ies is 

measured to some extent by the ftstatistical correlationft of the two variables 

(i.e., population and CFS). Our analysis indicates a particularly high 

correlation coefficient of 0.88, where the maximum possible value would be 

1.00. 

OUr next observation is that although the points do not lie along a 

straight line, a single straight line might constitute a good approximation to 

the relationship. In fact, employing the well-known ftmethod of least 

sguares, ft the straight line which best fits the p::>ints is the following: 

C = 0.94 x P - 5,961 (2.2) 

This equation - which represents the straight line plotted in Exhibit 5 - is 

a very Close approximation to the hypothesized relationship of equation (2.1) 

which would tend to confirm the hypothesis, or rule of thumb, that the 

- -_ .• -----~---' .... --.. --.-.,..-...... ..,., .. ~.--- •.. -"'''"" ~ .... "-<-,
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3:103022.00 + 
I 
I 
I 
I 

31:16199.00 + 
I 
I 
I 
J 

290'iJ:l4.00 + 

2462:120.00 + 

b 

1-, JeCl 

: Exhibit. '5 

Calls for Service (1982) vs. City population 

• 

" . 

C=O.94 x P - 5,961 

211:1696.00 + 

17699:12.00 + 

1"22019.00 + 
J 
I 
I 
I 

• ~7:S194.00 + 
I 
I 
I 
I 

7283:10.00 + 
J 
I 
I 
I 

• • 
391:116.00 + ••• 

341082.00 

• 

• 

• • 

• 
• 
• 

• • 

• 
• 

• 

. ----+----t----.----t----.----+--_-t~---t----+----t----t----+----+----+----t----+----t----t----+----+ 
~OOOO 349130 640260 947390 1246:120 1:14:16:10 1844780 2143'10 2443040 2742170 3041300 

P, Population 
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population of an urban jurisdiction is a reasonable 1:1 predictor of the 

numbers of CFS the responsible police department will receive annually. 

We tested the data for the responding counties and found a smaller, 

though substantial, oorrelation but a "be~n:" line which did not approximate 

the hypothesized relationship. 

2 • 2 PM'BOL ASSIGNMENT 

It is of interest to compare the responses concerning the number of 

patrol officers in 1978 to the number in 1982 (see Exhibit 16, Questions B.l 

and B.2). [3] While the median resp:::>nse increased fran 186 to 214.5, the mean 

response decreased fran 491.22 to 459.25. '!his is pI'pbably because many of 

the large, urban police departments have significantly reduced the size of' 

their patrol forces due to budget austerity and/or tax-c.'Utting ·initiatives. 

While the median number of patrol officers increased 15 percent fran 1978 

to 1982, the percentage of patrol officers assigned to specialized field units 

increased 21 percent. Whereas the mean number of patrol officers decreased, 

the mean percentage of patrol officers in specialized field units increased 

reflecting a trend toward greater specialization in policing accompanied by an 

attempt to conduct routine patrol with fewer personnel -- i.e., improve 

productivity. 

3 'lhroughout the remaining Sections of the report, survey questions will be 
referred to by number. '!be reader should refer to Exhibit 16 for quantitative 
responses. 
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Question B.3, examining the number of patrol units assigned by type of 

unit, is certainly one of the most significant fran an analytic perspective. 

Fran these figures, we can derive the average percentage of one-officer cars 

deployed on each tour, expressed as a proportion of the combined numbers of 

one- and two-offi.cer cars. Exhibit 6 displays the overall distribution of all 

jurisdictions in t:he sample, while Exhibits 7 and 8 give the percentages for 

the largest police! departments -- measured by number of Svlorn officers -- and 

the most densely populated jurisdictions, respectively. ~o points should be 

clear fran these exhibits. First, both cities and counties deploy a high 

fraction of one-of:Eicer cars; and second, that fraction varies significantly 

from tour-to-tour. In fac:t th all , e over average percentage of one-officer 

cars used is 84 pel:cent in the day tour, 69 percent in the evening tour, and 

71 percent in the E:!Vening tour. '!his observed tOllr variation coniims a point 

raised in the open--ended resPonses concerning -one-off.icer cars (see Section 

2.3) -. namely, thclt time of day is an important factor in deciding how to 

deploy one-officer units. 

We were also interested in determining whether there is a systematic 

relationship betw(~en any measure of department "size", as described in 

Exhibits 3 and 4, and the percentage of one-officer cars. The "Chi-Square 

Goodness of Fit" statistical test provides one way of measuring the degree of 

dependence between two variables and has been used in this case to assess the 

relationship between department size and the percentage of one-officer cars. 

O~r Chi-Square test indicated that the fraction of one-officer cars 

deployed is independent of population, CFS, and CFS per officer, but is 

dependent on the lX'pulation density. In ,particular, the higher the population 

17 
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Exhibit' 6 
. 

Distribution of One-Officer ,Cars by Tour 

Percentage, 
of One-Officer 

Cars 

Percentage of Departments Responding 

...... 
co 

0% - 10% 

11i '':' "20% 

21% - 30% 

31% - 40% 

41% - 50% 

5'1% - 60% 

61% - 70% 

71% - 80% 

81% - 90% 

91% -100% 

TOTAL: r' 

. ," '. 

, 

I 
\ 

Day 
, Tour 
'(N=117) 

0.9% 

, , .. ,. 0: 0" 

1.7 

3.4 

3.4 

3.4 

5.1 

6.8 

19.7 

55.6 

100.0%' 

• 

Evening Night, 
Tour Tour Overall 

tN=115) (N=113) (N=113) 

5.2% 9.7% 0.9% 

2:6 
...... 

0.0 0.9 

1.7 0.9 1.8 , 

6.1 5.3 6.3 

2.6 3.5 4.5 
. 

7.8 6.2 7.2 

.2.6 3.5 6.3 

12.2 13.3, 9.9 

18.2 15.9 18.0 

40.'9 41.6 44.1 

100.P% 100.0% 100.0% 
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Exhibit 7 

Percentage of One-Officer Cars in Ten Largest 

Responding Police Departments 

Total Percentage of One-Officer Cars· - Sworn 
. 

Patrol 
Jurisdiction Officers Day Tour Evening Tour Night Tour 

, 

Chicago, IL - 8,893 100% 0% 0% 

Los Angeles, CA 4,951 42!ii 18% 7% 

Washington, DC 2,759 79% 76% 62% 

Detroit, !wiI 2,149 24% ' 15% 0% . 
Houston, TX 2,052 '71% 39% 34% 

Baltimore, l-'lD 1,992 79% - 79% 79% . 

San Francisco, CA . 1,323 0% 0% 0% 

Dallas, TX 1,234 . 67% 66% 50%, ' 
., 

Honolulu, HI 1,032 100% 100% 100% 

Metro-Dade Co., FL 940 60% 57% 60% 

Phoenix, AZ 907 91% 91% 91% 

No. of One-Officer Cars x 100 
No. of One-Officer Cars + No. of Two-Officer Cars 

.... 

19' 
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Exhibit 8 

Percentage of One-Officer Cars in Departments of 

Ten Most Densely Populated Jurisdictions Responding 

- . Percentage of One-Officer Cars 

Jurisdiction Population Day Tour Evening Tour Night Tour 
Density • 

East Orange, - NJ 18,750 90% 90% 86% 

Paterson, NJ 17,253 50% 50% 0% 

Bayonne, NJ 16,250 100% 100% 0% 

San Francisco, CA 14,277 0% 0% 0% . ' 

Chicago, IL 13,065 4-00% 0% 0% . , . 
Newark, NJ 13,000 29% 0% 0% 

Miami, FL '12,941 41% 59% 58% 
" 

Bos,ton, MA*· 9,795 ., 0% 0% 0% 

Jersey·City, NJ 9,28.0 10,0% 0% 0% 

Washington, DC __ 9,120 79% 76% 62% 

*Measured in residents per square mile. 

**Boston has deployed a number of one-officer units since the survey. 

'", 

20 

i' 
\ ' 

, 



~~ .. _ ........ _':"_1-,"",,--_ .... _ .. _ .. ___ ~ ... _ .. ____ • ..-__ ••.• _ ..... _____ ~ _ ...... ~---- .. -. ""' ........ -'""'----. ---_._-"'--" 
P I . 

L~ 

[ density the more likely the jurisdiction would be to deploy a smaller fraction 

of one-officer cars. 'Ibis result concurs with the open-ended responses on ' 
:if 
C one--officer cars. Furthermore, the result is intuitively satisfying since we 
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would expect that population density is a more reasonable proxy for the degree 

of risk confronting a patrol tmit than, s~, population, per see 

About half of the departments responding to Question B.5 indicated that 

the numbers of one- and two-officer cars are not fixed. In these cases, 

departments stated that assignments are primarily based on the availability of 

manpower. Implying that there is a set number of patrol units that must be 

deployed, these departments further indicated that two-officer cars were 

deployed only if "additional ntanp:)Wer were available." Many departments using 

exclusively 'one-officer tmits (as indicated in Question B.3) said that two

officer units were used only for training.purposes. Several departments 

suggested that assignments were based on periodic surveys designed to reassess . . 

crime trends and workloads. 

According to Question B.6, 44.3 percent of the reSJ:X)ndents have switched 

patrol modes in the past 15 years. A wide variety of reSJ:X)nses were given as 

to the form of staffing used and why it was changed. Some had shifted from 

mostly two-officer tmits to mostly one-officer tmits, while other departments 

had gone the opposite w~. In fact, a statistical test showed that the 

percentage of one-officer cars used is independent of whether or not the 

department had changed patrol staffing patterns. Thus, we cannot conclude 

that there is a general trend tCMard more one:-officer cars. Most responding 

departments indicated they have always deployed a large fraction of one

officer tmits. 

21 
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en the other hand, whether or not a department changed staffing fran ~ 

depend on whether or not their budget has increased or decreased. In 

particular, if a department had experienced a decrease in the patrol officers' 

budget, then that department is mo+e likely to have switched to a more 

efficient - i.e., one-officer - form of patrol staffing. 

'!be 22.3 percent of reSJ:X)nding departments that contemplate 'or desire a 

'change in patrol staffing (see Question B.7) all indicated that they were 

responding to "changing conditions by redeploying their manp::Mer in different 

w~s." Revised staffing plans included greater use of non-sworn police service 

aides, . greater use of directed patrol, redesigning of sectors, and cut backs -

- as well as increases - in the use of one-officer cars. 

Responses to this question were also found to be i~dependent of the 

percentage of one-officer cars used, again illustrating the· diversity of· 

prevailing views on the utility of one-officer cars. 

2.3 CNE-, AND 'lWQ-QFFICER CARS 

Throughout this report the widespread use of one-officer patrol cars 

among survey respondents is enq;ilasized. Forty to fifty percent of the police 

departments surveyed indicated their patrol fleets consist of at least 90 

percent one-officer cars. Furthermore, 97.5 percent of all departments use 

one-officer cars to some extent. Yet, in spite of its widespread use, the 

one-officer car is the focus of considerable controversy. Through careful ( 

analysis of the responses to the open-ended questions concerning one-officer 

cars (see Exhibit 16 for a list of these questions) and additional reports and 
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manoranda supplied by the departments, we have attempted to assess whether or 

not this particular productivity improvement strategy is being employed 

effectively -- taking into account officer safety -- and whether or not 

departments are, in general, satisfied with its use. 

OEP!BTMENT PBACl'ICES 

Different jurisdictions have attempted to resolve the issue of one-versus 

two-officer car depiqr.ment in a variety of ways. Before giving a general 

surrmary of responding department practices, we will examine how two cities __ 

Detroit and Los Angeles ~ utilize one-officer cars. Both cities attached 

informative memoranda on one-officer cars to their respective questionnaires. 

• 
Detroit depiqys a combination of one- and two-officer patrol cars. On 

the day tour, 42 percent of the patrol cars are one-officer cars. On the 

evening and night tours, the percentage drops to 18 and 7 percent, 

~espectively. One-officer ,'cars are not restricted to any given area, but 

rather are restJ;icted to daylight hours and to the selected types of runs to 

which they may re8p)nd. 

A memorandum attached to Detroit's survey, "Guidelines for Dispatching 

Precinct Special Detail Car," (Detroit's term for one-officer cars) 

highlighted the follCMing dispatching procedure~: 
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(1) One-officer units shall be assigned to non-emergency compl aints only. 

'Ihese include parking complaints1 injury reports at hospitals1 adult 

rnissing1 verify the return of a rnissing1 delivery of information and/or 

missing1 transportation of witnesses1 latent breaking and 

entering1vandalism and larceny rep:>rts1 and other minor complaints that 

can be h::mdled by one-officer. 

(2) One-officer cars shall respond only, to runs to which they have been 

dispatched, with the exception of officer-in-trouble runs. 

(3) Dispatchers shall give priority to a radio call fran a one-officer car. 

(4)" One-officer cars shall 'not be given an in-service run. 

(5) '!be dispatcher shall endeavor to establish r:adio conta,pt with a one

officer car that has not been heard fran within a reasonable length of 

time. If contact cannot be made, a patrol car shall be dispatched to the 

last knCMn location, and the precinct desk shall be notified. 

(6) One-officer cars shall obtain permission from the dispatcher before 

proceeding on a run assigned to another car. 

(7) One-officer cars shall not be referred to as "one-man cars." Instead, use 

a special prefix to identify the car. 

(8) 'Ibeofficer in the one-officer car shall inform the dispatcher each time 

he leaves or returns to his vehicle. 



.' . 

~---- ------~ ~~~- ----- ---------

-- •• -- .. --".' ' ............ ---"-,-,, .~' ~"'"---.- .• ' ..... "-~ ... -~~.-..... - ...... ~~_\.- ....".o,j--'-_. ,- - ........... .;.,... ,- ........... " .......... _-
:J 
L 

I 
L 
D 

[ 

~ 
[ 

[ 
~~-

L 

'c 

}, ... , 

(: 

[ 

b 

L; rtf 

~ L; 

F:i 
L 

I""" .. . 
C 

r 
L 

r 
it:. 

r 
1 

(9) One-officer cars shall not be dispatched across sector lines. 

(10) No one-officer car shall be dispatched to a large complex, 

apartment, warehouse or site where the officer would be required to use 

long flights of stairs, elevators or be otherwise separated from his 

vehicle for unusual lengths of time. 

~e department did not su1::rnit any results of studies on officer safety 

and only indicated, "the use of one-officer cars to handle non-energency ~s 

has freed more manp::Mer to handle more serious offenses." 

Los Mge1es also deploys a combination of one- and two-officer patrol 

. cars: the ~centages of one-officer cars on the day, evening and night tours 

are 42, 18, and 7, respectively. One-officer cars were first considered for 

use in 1950 due to pers::>nnel shortages. Since then, the- Los Angeles Police 

Department (LAPD) has identified those types of police activities that it 

beli,eves are suitable for one-officer cars. 'lhese include preliminary crime 

investigation and reFOrt taking, crime suppression, traffic enforcement, and 

accident investigation. To deteonine the number of one-officer cars to deploy 

in each area, the LAPD's primcu:y criterion is the percent of the above listed 

one-officer car CFS in a particular area at a particular time of day. 

Presently, one-officer cars are used in all parts of Los Angeles. 

As was the case with Detroit, Los Angeles did not enclose results of any 

stndies on officer safety, but seemed satisfied with one-officer cars in 

general. As they plt it, "the current deployment of one-officer units is 

L .. 
[ 

~[ 
, ... 

logical, allCMing the maximum utilization of these tmits without sacrificing 

officer safety, productivity or cost effectiveness." 

Resp:mses to the question, "What factors did your department consider in 

selecting an area for one-officer car use?", demonstrated that like Los 

Angeles, the majority of departments use some proxy for relative safety to 

detetmine where to allocate their one-officer cars. One of the most common 

proxies is the one Los Angeles uses -- the percentage of CFS that the 

department considers appropriate for one-officer car response. Two other 

measures of officer safety were also fre:;JUently mentioned: the demographics 

of the area including population densi'ty, type of dwellings, and socio

economic makeup~ and the size of beats, and presence of barriers to travel, to 

the extent tha~ they may hinder the availability of backup units. Two 

departments quoted the principles articulated by the ReFOrt of the President IS 

Conmission on Law Enforcement and the ACininistration of Justice [1967]: 

"[an area is inappropriate for a one-officer car if 
characterized by] too many incidents for a one-officer car 
to handle in a physically limited, densely FOpu1ated a-rea1 
a high frequency of circumstances in which officers are 
likely to be assaul ted 1 and the high prospect of raucous 
misbehavior that can only be prevented by the concerted 
effort of two or more officers." 

On the other hand, many jurisdictions did not indicate that they 

allocated one-offioer cars on a precinct-by-precinct basis. Rather, these 

jurisdictions apply a criterion city-wide to determine the allocation. That 

is, rather than saying, "Precinct A bas these characteristics and so it will 

have one one-officer car, and Precinct B has other characteristics and so it 

will have three one-officer cars", these jurisdictions might say, "The ratio 

of one- to two officer cars in all precincts will be 1:2." Frequently 
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mentioned city-wide criteria were exclusive use of one-officer cars, exclusive 

use of tWO-Officer cars, a fixed ratio of one-to-two officer cars, and 

exclusive use of ()ne-officer cars during a particular shift. More 

specifically, many departments did not use one-officer cars at night, thus of 

course implying time of day is a key factor in one-officer car use. It is 

entirely possible that these jurisdictions decided on the basis of some 

empirical study that their city-wide criterion was the most appropriate 

deployment schene. HCMever, such criteria provide little, if any, insight 

into what detetmines if a specific area is appropriate for a one-officer car _ 

- the primary objective of this question. 

• 
~e prin~pal advantages and disadvantages of one-officer cars are well 

known. Cbv~ously, the same patrol force, in terms of manpower, can field 

twice as many one-officer cars as two-officer cars. And since common 

performance measures - visibility, patrol frequency, response time _ all 

:improve with increasing numbers of patrol units, overall system performance 

(in teIIIlS of these measures) will improve. On the otherband, concerns about 

officer safety may require addit~onal hardw~re devices (e.g., shotguns, 

bullet-proof vests, etc.) as well as the dispatching of two cars where 

previously only one car would be needed. 1hese advantages and disadvantages, 

along with several others mentioned in the responses, are quantifiable and 

measurable. HCMever, few, if any, of the departments provided empirical data 

to supp:>rt their responses to this question, thus l:imiting their utility. 
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As expected, most of the advantages that the respondents listed were 

performance related • Lower response time on routine calls, better use of 

manI=OWer on lCM-priority calls, higher P9lice visibility, increased patrol 

frequency, increased flexibility with manI=OWer, and more cost effectiveness 

were all frequently mentioned as advantages of one-officer cars. One 

department said one-officer cars ~rovide "overall better service to the 

conmuni ty • " 

The most frequently mentioned disadvantage of one-officer 9ars was the 

need for additional backup cars. Those departments that dispatch one-officer 

cars to crimes in progress and other high priority calls indicated thei 

dispatch .b£Q one-officer cars, whereas, if they deployed two cars, Qlle two

officer car would handle the call. Departments complained that this 

~icated dispatching, increased cross-sector dispatches, and increased 

airtime. A few respondents said 'l:his resulted in a lowering 0; officer 

morale. Earlier it was mentioned that the lack of enpirical data limi·ted the 

utility of the responses. to this question. '!bis is especially tru~ concerning 

the. above claim that more backups are needed due to use of one-officer cars. 

As will be pointed out in Section 2.4, the backup frequency data that we 

derived fran responses do not support this claim. 

Likewise, inconsistencies arose over officer safety and the cost factor 

of one-officer cars, as some jurisdictions stated these two issues are 

advantages of one-officer cars and some jurisdictions claimed they are 

disadvantages. A sizeable number of departments simply stated "officer safety 

is decreased"~ but an equally sizeable number said that one-officer cars had 

increased officer ale~tness, improved their judgement, and increased officer 
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comaraderie, all leading - they claimed - to an increase in officer safety. 

A few departments said their officers preferred to work alone. 

At the same time, there was no general agreement as to whether cost was 

an advantage or a disadvantage of one-officer cars. Those departments that 

claimed cost was an advantage said they could achi~V'e the same system 

perfocnance at a 10W'~ cost, while departments arguing cost is a disadvantage 

cited greater gasoline consumption and more vehicle maintenance. Since 

~ically over 90 percent of the budget of an urban police department is 

consumed by salaries, fringe benefits, and related personnel expenses, it is 

surprising that departments cited "cost" as a disadvantage of one-officer 

. cars. 

SAFE'l'Y ,ISSUES 

Departments were asked to describe the results of any studies or 

investigatior:l!i$ ~~:'"Qv"iding t;.actual info rma ti on on off i cer saf ety. 

Unfortunately , atJfli~oximately SO percent of the reS£X)ndents indicated they had 

performed no such studies. This fact by itself is surprising, given the 

controversial nature of one-officer cars and officer safety. Of the. 

reS£X)ndents that did answer the question, the vast majority did not have 

specific result:!1 fran an empirical study; rather, they simply gave a broad 

statement describing tbeir general impressions. A clear majority claimed one

officer cars are 'as safe or safer than two-officer cars. Some comments 

included, "[an] unofficial survey shCMS that one-officer cars are the best, 

safest, apd most productiv:c~ tpatrol ca]cs]", and "our observations and 

information from EEl re~fts ""lould,$eem b:> indicate no correlation between the 
0' 
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nlJt1bers of officers in a car and injury." On the other hand, one department 

stated, "all injuries occurred to one-officer car officers." Of the sixteen 

most densely populated jurisdictions only one, Baltimore, which deploys 79 

percent one-officer cars, reported any officer safety statistics. In 

Baltimore, 10 percent of officer injuries occurred to two-officer cars, 38 

percent occurred to unassisted one-officer cars, and S2 perc~nt to assisted 

one-officer cars. Seattle provided the most detailed results of an officer 

inj ury study, which are surmtarized in Exhibit 9. 

'lhe data in the exhibit shCM that from 1976 to 1980 the percentage of 

radio runs involving unassisted one-officer cars increased 34 percent, while 

at the same time assaults to officers in unassisted one-officer cars increased 

only 21 percent. It is also interesting to note that the number of assaults 

per 1,000 officer-runs is by far the loWest for one-officer cars assisted, but 

in 1976 it was S3 percent higber for two-officer cats than for unassisted one

officer cars; and in 1980, that percentage difference increased to over 190 

percent! 

Another questi.on asked what percent of assaults or injuries occurred to 

officers in one-officer cars before a second officer was present. As in the 

previous question, a majority of the departments ~id not respond. Of those 

jurisdictions that did, the general trend was again, to downplay the danger to 

the officer in one-officer cars. Forty-two departments - nearly all of the 

departments responding to the question - simply reported a percentage figure. 

'lhe frequenC¥ distribution contained in Exhibit .10 indicates that more than 50 

percent of the reS£X)nding departments stated that less than 20 percent of the 

injuries to officers in one-officer units occurred prior to the arrival of a 
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Exhibit 9 

Results of Seattle Patrol' Safety StudX 

Percent of Patrol Percent of Radio Percent of Assaults 
Cars That Are. Runs Involving' Involving Polioe Officers ins 

One- One- One- One-
Year Two- Officer Officer Two- Officer Officer 

Two- Ona-' Officer Cars Cars Officer Cars Cars 
Officer Officer <!ars Alana Assisted Cars Alone Assisted 

. 

1976 41.0' 5].0 49 .5' 22.2 2B.] 76.1\ 11.2 12.7 
(N-323) (N-221,085, (N-465) 

: 
19BO .20.0\ 80.0 24.1\ 29.8 46.1 &l.B\ 13.6 22.7 

(N-433) ("-274,416, (N-626, .. 

\ 
r' 

( 

" 

Number of Assaults per 
1,000 Officer-Runs int· 

One- One-
Two- Officer Officer 

Officer Cars Cars 
Cars Alone Assisted 

1.62\ 1.06 0.47 . 
3.02\ 1.04 0.56 

" 

". 

.' 

.': 

\ 

~ .. 

, . 
!' 
t 

'.' 

~\ 
.,. 

" ~ 

,. 



·' ~ '. 

i ~: . ~ 

" 

'.: . , . 
!. , 

'~ 
'" 

~. '" . 

.', .. 

:iD~i~~::~t 
...... 

'iC -,I",,',· .,' 

Exhibit 10 

. f In)·ur~es Occurring to One-Officer 
Distribut~on 0 _... -

Pr~or to Arrival of Second ,Officer unit Occupants .... 

Percent of Injuries Number of Departments percent 

19 45.2% 
0% - 10% 6 14.3 

11% - 20% 4 9.5 
21% - 30% 3 7.1 
31% 40% 4 9.5 
41% - 50% 0.0 0 
51% 60% 1 2.3 
61% 70% . 

2 4.9 
71% - 80% '1 2 .3' 
81% - 90% 2 4:9 

, 91% - 100% 42 100.0% 
TOT.AL 

---, 

' .. 
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back-up officer. '!his would tend to stIpl;X)rt the notion that an officer alone 

is not in significantly greater danger given that backup is available. 

Finally, departments were asked to list safety features or precautions 

instituted primarily because of the use of one-officer cars. In general, the 

features or precautions fell into two main categories. The first might be 

call ed "hardware safety devices". 'lhese incl uded modif ications to the one-

officer car itself, such as installing front/rear safety dividers, removing 

interior back seat door handles, and installing state-of-the-art comnunication 

equipnent. Furthennore, the officer was provided w~th shotguns, bullet-proof 

vests, or p:>rtable radios .. repartments that iisted such devices usually cited 

the cost of these items as a disadvantage of one-officer cars. 

'!be other general category consisted of policy or procedural changes. 

'Ihese included increasing the frequency of backups, increasing the amount of 

officer training relating to one-officer cars, modifying dispatching 

procedures to accommodate one-officer cars (see for example, Detroit's 

procedures above), and changing policies regarding the transportation of 

suspects. Again, most of the departments listing these changes also cited 

them as disadvantages of one-officer cars. 

2.4 DISPATOiING EPLICIE'S 

'lhe type of lmit typically assigned as the first responding unit was 

addressed in Quet~ion 0.1. Since many respondents checked more than one box, 

the percentages in each row do not add to 100 percent. What is of most 

interest is the relative prop:>rtion of beat cars to closest cars, and one-
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officer cars to two-officer cars. The former provides a measure of call 

urgency, while the latter offers some indication of perceived risk to the 

resp:>nding officer. 'Ibis two-by-two urgency/danger matrix would constitute a 

simple model of dispatching priorities. 'Ibat is, calls for service could be 

classified in one of four w~s - urgent with high risk to officer, urgent 

with low risk to officer, not urgent with high risk to officer, or not urgent 

with low risk to officer. Unfortunately, the relative percentages of one- and 

tw6-0fficer cars resp:>nding as the first unit would only be meaningful if 

roughly e:;rual prop:>rtions of each were deployed - that is, if the dispatcher 

actually has a choice of which type of unit to dispatch. However, too few 

resp:>nding jurisdictions fell in this category to make the comparison valid. 

'!be next two questions, D.2 and D.3, asked respondents to indicate the 

type of unit typically assigned as a backup unit to the six identified CPS, as 

well as to' indicate tne percent of such CPS assigned only one backup unit and 

the percent assigned two or more backup units. The responses contain few 

surprises: an officer in trouble nearly always draws at least two backups, 

while few, if any, backups are dispatched to cold burglaries. These two 

questions, hcwever, enable us to test the hyp)thesis that those cities using a 

large fraction of one-officer cars have higher backup frequencies. In their 

open-ended respo~es on one-officer cars, departments cited more extensive use 

of backups both as a safety precaution - implemented primarily because of 

one-officer car use ~ and as a disadvantage of one-officer car use. In order 

to ensure adequate data points, respondents were-divided into two groups: 

departments that deploy less than 90 percent one-officer cars and departments 

deploying 90 percent or more one-officer cars. In the second group, we can be 

reasonably certain that in fact, a on~fficer car is resp:>nding initially to 
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[ virtually every CPS. Two measures were used to discern the extent of "backing 
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up": first, the average number of units responding to a CFS (ignoring the 

small fraction of CPS that receive more than two backups) and second, the 

fraction of calls that receive at least one backup. It was our conjecture 

that there is a greater jurisdictional differentiation according to "one 

backup" vs. "no backup" than exists c::omp3ring "two backups" with "one backupw. 

'!he results of the analysis are presented in Exhibit 11. In general, we 

cannot conclude fran the surveys that departments with predominantly one

officer patrol forces have significantly higher backup fre:a:uencies. In fact, 

with the exception of backup frequencies to "noise" CPS, there is little 

difference between the two groups. However, these results must be questioned 

for two reasons. First, the sample size was small due to missing data. 

Second,- the open-ended resp:>nses regarding one-officer cars clearly ·indicated 0 

that one-officer -car use results in higher backup fre:a:uencies. 

Seilenty-three percent of the p:>lice departments responding to Que~tion 

D.S indicated they use some form of alternative resp:>nse [4J to handle CPS. 

One might expect that those departments that ~ respond to every CFS by 

dispatching a p:>lice unit tend to be the smaller departments. '!bis turns out 

[ to be the case in the cities, but curiously, not in the counties. To pursue 

r 
I' 
L 

this issue, we employed the number of CFS per actual aolorn officer as a proxy 

4 A response to a non--critical call for service other than the immediate 

dispatch of a patrol. unit. 
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Exhibit 11 

Summary Backup Police Statistics 

- . 
Averaae Number Percentaae of CPS 

Cate~o~ of Jurisdiction Percenta2e of of Rece~v~nQ at Least 
Cal! xor Service ~ One-OlIl.cer Cars Cars Dl.sEatched* One BackuE Caree 

I 

Officer in Cities 0\ - 90\ 1.94 100\ 
Trouble - (N=44) 91\ - 100\ 1.92 100\ 

Counties 0\ - 90\ 2.00 100\ 
(N-7) 90\ - 100\ 2.00 100\ 

Robbery in Cities 0\ - 90\ 1.74 99\ '. 
Progress . (N=S4) 91\ - 100\ 1.71 100\ 

Counties 0\ - 90\ 1.60 100\ 
eN=7) 911 - 100\ 1.SO 100\ , 

Burglary, Cities 0\ - 90\ 0.21 171 
Cold (N=S8) 91\ - 100\' 0.12 11\ 

Counties 0\ - 90\ 0.40 3.2\ 
- (N=14) 91\ - 100\ 0.00 0.0\ . 

Suspicious Car Cities 0\ - 90\ 0.89 7.6\ 
or Person (N ... S7) 91\ - 100\ 0.86 . 7.6\ . 

Counties' 91\ - 100\ 0.80 62\ 
(N=ll) 91\ - 100\, 0.73 71\ 

Unarmed Dispute Cities 0\ - 90\ loll 8S\ 
or Fight (N=58) 91\ - 100\ 1.3.3 93\ 

Counties 0\ - 90\' 1.17 96\ 
eN-10) 91\ - 100\ 1.12 98\ , . - . 

"" Noise Cities 0\ - 90\ 0.49 42\ 
(N=59) 91\ - 100\ 0.65 59\ 

'";. 

" . . 
Counties 0\ - 901 0.38 38\-

N-12) 91\ - 100\ 0.83 78\ 
. . 

e1 x \ of CFS receiving 1 backup unit + 2, x \ of CFS receiving 2 or more backup units 

e., of CFS receiving 1 backup unit + \ of CFS receiving 2 or more backup units 

36 
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for a CFS-related workload index. With an overall average of 460. CFS per 

of£icer, those cities using some form of alternative restX>nse averaged 506 CFS 

per officer, while those cities that do not, averaged 412 CFS per officer -an 

intuitively satisfying result. However, while counties using so~e form of 

alternative responses averaged 256 CFS per officer, those counties that do not 

averaged 409 CFS per officer. In general, we observed that the percent of CFS 

for which the responding departments do IlQt send a t:Olice unit rose 59 percent 

between 1978 and 1982. 

'lhe qpes of CFS which are not handled l:¥ a t:Olice unit are quite varied 

and are discussed in Section 2.6. Finally, we found that those departments 

that have a COIntXIter aided dispatch (CAD) system are more likely to employ 

some 'form of alternative response. CAD systems provide a more efficient means -: 

of deploying police resources and, although we did not test this hypothesis, 

it may be that the larger cities in the sample are more likely to have a CAD 

system. 

2.5 caLL PRIORITIZATION 

en the basts of the distribution of restX>nses to Question E.l about call 

priori tization, we derived a weighted priority score for each type of CFS and 

then rank ordered the scores. 'lhe results of this analysis and the weighting 

scheme constitute Exhibit 12. It should be noted that the lower the score, 

the higher the priority, or sense of urgency, assigned to the CFS category • 

'!be vast majority, 80.0 percent, of the responding police departments rank 

calls for service by priority of response, according to Question E.2's 

resp::mses. Sane of the deparbnents who answered "no" indicated they have an 

infotmal, rather than a formal, ranking. 
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Exhibit 12 

Ranking of Calls for Service by A . _ ss~gned Priority 

Call for Service 
Category 

Officer in trouble 
Robbery in progress 
Burglary in progress 
As~ault in progress 
Alarm, victim-triggered 
Alarm, standard burglary 
Injured, sick persons 
Disorderly conduct crowd 
Domestic disturban~es 
Unarmed dispute or fight 
Suspi,cious person 
Auto accident, damage only 
Assault, cold 
Burglary, cold 
Drunk person 
Harrassments or threats " 
Missing persons, runaways 
Fraud, forgery, bad checks 
Motor vehicle theft cold 
Noise ' 
Traffic or parking troubles 
Larceny, theft, cold 
Lost property 
Barking,dog 
Vandalism, cold 
Annoying, obscene phone call 
Bicycle theft, cold 

4 

Priority Score* 

1.0 
1.1 
1.2 
1.2 
1.5 
1.6 
1.9 
2.0 
2.0 
2.0 
2.2 
2.7 
2.8 
2.9 
2.9 
3.1 
3.2 
3.2. 
3.3 
3.3 
3.4 
3.4 
3.4 
3.8 
3.8 
3.8 
3.9 . , . 
, * 

Score = {i~l i x P.ercent 
Not Responding 

Assigning Priority i),*+ 5 x Percent 

.... 
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Questions E.3 through E.6 ask whether a unit assigned to a particular OS 

would be preempted in order to assign it to another CFS. The responses are 

self-explanatory (see Exhibit 16). It is clear from these results that 

preemption is in fact, a common strategy and that its stated utilization is 

entirely consistent with the prioritization scale reflected in Exhibit 12. 

According to the responses to Question E. 7, a substantial maj ori ty , 88. 7 

percent, of police departments formally delay some CFS. What is more 

interesting is that of those departments that do formally delay some CFS, 73.4 

percent would not stack a CFS unless all cars in the area are busy. This 

concurs with our survey finding that although a patrol car is assigned to a 

specific beat, it will ~ically respond to a CFS anywhere in its district. 

It is also interesting to note that 2.9 percent of the responding departments 

employ a special car to respond to stacked; or delayed, calls and that 80.9 

percent of the departments utj~izing delayed' responses plrp:>rt to inform their 

clients of the length of dela:{ to expect. Sane caution should be exercised in 

interpreting the latter, since our experience suggests that while many 

departments notify clients of an impending delay, few estimate its expected 

length. 

The ~s of CPS which may be stacked or delayed varied greatly, but 

~ical comments included, "calls where no immediate danger is anticipated" 

and "calls in which nothing can be accomplished by sending a car inmediately." 

Sane comnonly-cited delayed CFS were stolen vehicles, missing persons, parking 

violations, theft., animal complaints, obscene };ilone calls, and fraud. 

',\ 
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2.6 &.TEBNATIY'E RESBl'lSE S'lEAOOIE'S 

C In response to the fiscal realities of the recent past, many police 

I departments have been forced to re-examine their methods of handling ci tiz en-
U 

c 
initiated CFS, questioning the tradition of dispatching a p:>lice car to every 

call. While in Section 2.5 we noted that many departments do not dispatch 

units to mme CFS, this Section looks at the extent to which alternative 

rE!S};X)nse strategies are actually utilized. 

Exhibit 13 contains a sumnar;y of the four main strategies examined in the 
. 

survey. Note that in all cases the percent of CFS receiving these alternative 

responses increased from 1978 to 1982. Exhibit 14 is concerned with the 

relationship between the use of alternative tesp::>nses and department workload 

indices as measured in CFS per.sworn officer. The' exhibit clearly 

demonstrates that the busier departments tend to use citizen walk-in rep:,rts 

~ and telethone rep:>rts while the less busy departments tend to use scheduled 

J: 
r! c 

aPI;X>intments and request mailed-in rep:>rts more frequently. 

Departments were asked to identify CFS for which each of the four 

alternative responses strategies was most appropriate. However, most 

departments ~~ at most one or two of the four strategies, and where more 

than one is ~~ed the citizen tends to be given an option as to how to 

rep:>rt the complaint. For example, many departments give citizens the option 

of either filing a rep:>rt at a p:>lice facility or making a telephone rep>rt. 

Whatever alternative strategy or strategies a department uses, they seem 

to apply them to the same general types of CFS. The list of CFS types 
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Exhibith3 

Alternative Response Strategies: Summary statistics 

Percentage of Calls For Service 
Alternative Percentage of Average Handled . this Manner ~n 

Response' Departments Using Year 
Strategy the Strategy Adopted 1978 1982 

Ask citizen to 
file report at " , 
police 53.1% 1976 8.2% 11.3% facility 

(N=146) . 
-

, 
Ask citizen to 
make a 
telephone 78.7% :1918" 6.0% 13.0% 
report 

(N=14'6 ) . 

Ask citizen to 
'A 

, 

schedule an 
appointment .;. .. 
with a police 15.0% 1977' 1.7% 4.1% 
official . . 

(N=146) 

Ask citizen to I 

mail a report 21.1% 1977 1.9% 5.8% to the 
department . : 

(N=147) 

.. 

" 
( 

t1 

, 

t 
I 
I 
I I 

'. ' 

----.- -.-. 

\ 



----,_ ..... 

b 

"'-:', <!1Il", I '1 I ,""..1 :O-'} 

Exhibit 14 

Department Workload Index by Use of Alternative Responses 

•• t : • 

Average Calls for Service per Sworn Officer in: 
Alternative 
Response Departments Us~ng Departments Not Using 
Strategy This Strategy This Strategy 

Ask Citizen to 523.8 386.5 File Report at (N=BO) (N=66) Police Facility 

Ask Citizen to 500.6 309.8 
Make a Telephone (N=116) (N=30) 
Report 

I 
I 
/" .. 

Ask Citizen to '" 
\ 

404.1 
. 

473.p Schedule An 
Appointment with \ (N=23) (N=12~) 
a Police . 
Official 

i 
f 

I 
I 

, 
", 

Ask Citizen to 400.0 476.0 
Mail a Report to (N=30) (N=117) 
the Department 
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included minor auto accidents, ~tty larceny, missing adults, tampering with 

motor vehicl. es, minor assaults, lost property, animal compl aints, sani tation 

complaints, obscene phone calls, stolen bicycles, pickpockets, and property 

damage. 

According to Question E.5, there was no widely used 'alternative response 

method other than the four explicitly addressed in the survey. Several 

departments, however, cited special procedures designed to handle particular 

types of CFS, such as traffic complaints and animal complaints. One 

department employs a patrol. concept in which an a~aty patrol. team hancIles 

CFS not ra:,ruiring an imnediate restX>nse. Other departments stated they def er 

-certain lCM-priori ty CFS to special social or goverment agencies. 

Quest~on E.6 asked resp:>ndent~ if their departments had abandoned the use 

of any alternative resp:>nse strategies. r-t>st of th~ departments responding 

"yes" (10.6 percent) abandoned one of the four types of alternative response 

strategies discussed because they claimed the strategies were no~ effective. 

Cbe department stated " ••• mail-in police reports were abandoned because they 

lacked vital information and were often incomplete." 

2.7 .ALABM .RESPOOSE POLICIES 

It is well known that .alarm-related CFS almost always turn out to be 

"false." Yet, as is noted in Section 2.5, next to "officer in trouble" and 

various other crimes in progress, alaon calls have the highest priority of any 

CFS. Clearly, departments espous~ the official position that alarm CFS are 

treated as though they were all "true" , despite the inordinately high prevail-
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ing false alarm rates. still, efforts have been made to reduce the number of 

false alarms as a means of shedding the associated non-productive response 

workload. As noted in Question G.l, almost two thirds of the departments have 

a false alarm ordinance and they employ a variety of techniques to control 

false alarms, as reflected in the restX>nses to Question G.3. 

As to the effect of this ordinance or policy on the number of false 

alarms'- most of the departments responding to Question G.4 indicated their 

ordinances had been quite effective. Sample responses included: "46 percent 

decrease after the first six month perioa [that the ordinance was in effect]", 

"1980-al~ 52 percent total reduction in false alarm calls", and "reduced 

burglar alarm CFS by 16.5 percent." One department implemented stiffer 

pe..'lalties as the solution " ••• initially false alarms decreased1 however, 

recently there has been a 'noticed increase causing an ordinance change to 

imp:>se heavier fines and fewer maximtml false alarms per year." 

2.8 . CIVILIAN EMPLOYEES 

Nearly three quarters of the departments responding to Question H.l use 

civilians in some capacity as a means of reducing the high cost of uniformed 

personnel. Furthermore, the average number of civilian volunteers increased 

11 percent from 1978 to 1982, and the average number of civilian employees 

increased 16 percent over that same time period, according to Question H.3. 

Fran the resp:>nses to Question H.4, it is clear that civilians provide a 

wide variety of services. Fifty-nine of the departments indicated that either 

civilian volunteers or employees respond to CPS. In most cases, this occurs 
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in one of two modes. Either a sworn cfficer would accanpany the civilian -

responding to all types of CFS - or a sworn officer would not accompany the 

civilian, in which case the civilian would, as one department' plt it, "handle 

rep:>rt calls of low' risk and non-injuty traffic accident calls." 

2.9 ,DEPARTMENTAL OPERATIOOS 

In spite of the fiscal uncertainties of the past few years, the majority 

of departments resp:>nding to Question I.l, which asked if characteristics of 

departmental operations had increased, decreased, or remained the same from 

1978 to 1982, rep:>rted increases in all of the characteristic categories, with 

the exception of "average age of patrol cars". In particular, the total 

budgets for b;:,lth the entire de};2rtment and for patrol operations had increased 

in 90 percent of the resp:>nding departments. ·However, the numbers of sworn 

officers - both in patrol and overall - increased in only half the suporting 

departments and, in fact, decreased in more than 30 percent. On further 

examination we deter::mined that the number of sworn off~.cers has, in fact, 

decreased in jurisdictions with a high p:>pulation density. A statistical test 

demonstrated that the higher the population density the more likely the 

department is to have experienced a decrease in the number of sworn officers, 

both for the department as a whole and for the patrol f9rce. 

It should also be noted 'that almost 60 percent of the departments 

rep:>rted increased use of c:ivilians ,in the overall agency while 40 percent 

indicated increased use of civilians in the patrol area. '!his finding attests 

to police departments' efforts to shift patrol workload from expensive 
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uniformed personnel to less expensive civilian staff. As one might expect, 

accx>nlpanying the relative reductions in sworn police strength and absolute 

reductions in the proportio'n of sworn vs. civilian officers, some of the 

"gap" has been made up through the increased use of overtime. 

Perhaps the most widely quoted performance measure in pol icing, average 

response time, has decreased roughly 6 percent fran 1978 to 1982. There is;, 

however, a large degree of variation in response times rep:>rted - roughly 40 

percent of the rep:>rted response times were 1 ess than 5 minutes ~ 40 percent 

were between 5 and 10 minutes ~ 10 percent were between 10 and 15 minutes 7 and 

10 percent were greater than 15 minutes. In order to gain insight into the 

causes of this variation, we independently examined the two components of 

response time, dispatch delay and travel time. 

A well-known "back-of-th~elope" operations research model predicts 

that travel time is prop:>rtional to the s;IUare root of the area divided l:¥ the 

number of patrol units. Using data fran other questions in the survey, this 

estimate of travel time was ~ted and plotted against the actual, reported 

response time for the responding cities only (see Exhibit 15). From this 

. gra];'b we see that for cities, the variation in the estimated travel time is 

small compared to the variation in response time. Put another way, the 

variation in city response time cannot be explained l:¥ variation in the travel 

time. Thus, we conclude that for cities, variations in response time are 

attributable to variations in dispatch delay. Since few counties reported 

response time, a similar analysis could not be performed. 
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Exhibit 15 . 

Time vs. Estimated Travel Time Reported Response 
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3 CWCLUSlOOS 

It is the purp:>se of this section to sunmarize the findings of the survey 

in terms of specific project issues. In view of the ultimate project 

objective, to assess workload shedding practices in pol ice departments, we 

might ask what has been learned fran the survey that is of policy relevance. 

In particular, we consider three specific types of workload shedding or 

related productivity improvement strategies which have been identified in our 

survey analyses. '!bey are, use Gf one-officer cars, alternative response 

strategies and civilianization, respectively • 

• 
One=officer cat's: Despite the remaining controversy over 
the safety of one-officer cars, widespread use of the 
strategy -- 97.5 percent of responding departments use it -
- testifies as to its acceptance as a productivity improv
ing measure. since most of the responding departments have 
always deplC1fed one-officeruni ts we cannot conclude that 
there is' an overall trend in that di rection f rom the 
evidence offered l:¥ the survey. BCMever, whether or not the 
responding dep:lrtments switched from two- to one-officer 
p:ltrol was very much dependent on budget statu$. In fact, 
if a department had experienced patrol budget reductions 
then it was much more likely to have gone to the more 
efficient one-officer ~ocn of patrol • 

It should be stated that the survey offered no evidence to 
support the hyp:)thesis that one-officer cars are less safe • 
The only empirical study offered, though inconclusive, 
reported the oPfX)site finding: that two-officer cars were 
lOOre frequent objects of officer assault. 

Alternatiye Response Strategies: Police methods for 
resp:lnding to citizen-initiated calls for service (CFS) 
have been altered in recognition of budget austerity 
perhapg more than any other aspect of police operations. 
!Ihe percentage of CFS handled l:¥ alternative means - e.g., . 
lilone rep::>rts, walk-inrepJrts, mail-in rep:>rts, scheduled 
responses.-- has increased dramatically between 1978 and 
1982, according to survey findings. Whereas, in the not so 
distant past, police t.raditionycoupled with abundant 

·;.i resources called for dispatch of a patrol unit to virtually 
every CFS, today virtually every department has shed some 

~ .. ~":~\;"f~:'J:,:~:,:~, ';,-; , " 
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of its workload by reverting to alternative responses to 
non-critical CFS. Surv~y analysis indicates that the 
"busier" departments - in tenns of per-officer workload -
tend to make greater use of tele};i'lone reports, a strategy 
which entails no patrol response. 

At the extrene end of the alternative resp:mse spectrum is 
the non-resp:>nse, invoked informally by some departments 
for selected categories of CFS. For example, certain 
alarm-related CFS are known to be false and thus 
disregarded by either the communications center or the 
local patrol officer assigned to the call. Other CFS may 
be routinely referred to non-p:>lice agencies or the citizen 
advised that department policy precludes dispatch of a 
patrol .vehicle. 

Citiliaoization: since sworn p'lice personnel constitute 
the vast maj ori ty of the cost of operating a police depart
ment - due in part to their substantial fringe and pension 
bE;m7f~ts - there is an ever increasing tr~d toward using 
Cl.vUl.ans. Our survey determined that, on the average, r~ 
spending departments were using 16 percent more civilian 
employees in 1982 as compared to 1978 and that these 
civilians are assuming an ever-b~oadening spectrum of 
J;X)lice responsibilities. SUrprisingly, in more than 35 per
cent of the departments, ci.vilians, or police service aides 
as they're' often referred t:o, respond to CFS -sometimes 
without an accompanying un.iformed officer. In the latter 
case, it should be assumed that only "low-risk" CFS are 
involved. 

In sum, it is clear that workload sheddi~g practices in municipal police 

departments are widespread and grc:Ming. Interestingly, ther.e is no evidence 

[ to suggest that the quality of J;X)lice services has noticeably deteriorated as 

a result of their institution. 'Ibis preservation is due, in part, to the fact 
l-

I L that J;X)lice resources have until recently been "fat", especially in comparison 

L 

to those of other non-public safety municipal agencies. As a result, there 

has been room to trim back resources, i.e., increase efficiency, without 

degrading the effectiveness with which police services have been provided. In 

( addition, as several major police research stUdies have noted, public 
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satisfaction with police services is very much a function of citizen 

expectation. [5] Although J;X)lice executives have resisted workload shedding 

strategies in the fear that citizens would object strenuously, they have 

dis~ered that, for example, alternative resp:mses have been readily accepted 

~ the p.1blic~ 

It should also be noted that, for the most part, those workload shedding 

p~actices in wide use make sense operationally, and would probably not be 

abandoned if times of budget plenty should return (an unlikely scenario, to be 

sure). For example, use of civilians in FOlice agencies frees up swOql person

nel to perform the specialized duties for which they have been specifically 

trained. In the same vein, it is totally unnecessary for a sworn officer to 

respond immediately to an after-the-fact burglary when there is no present 

danger and "zero chance" of at:Prehending the burglar(s). 

In view of the foregoing, it is safe to anticipate not only use of 

existing workload shedding strategies, 00t also developnent of innovative new 

strategies. We express the hope that_there will be a sufficient level of r~ 

search interest and reSources to petmit this next generation of strategies to 

be fully evaluated, as was the last. If not, we should not expect them to 

meet with equal success. 

t •••• . , 

5 See, for example, caM and Tien, l;n hlternatiye Approach in Mice Besp:mse: 
'!be Wilmington 11anagement of J)eIrand Program, cambridge, MA: Public Systems 
Evaluation, Inc., l-'.arch 1981. 
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. AppENpTX A. SlINEY INSTBOMENT 

Exhibit 16 consists of the Police Patrol Practices Survey Instrument. 

'Ibis exhibit slllmlarizes the answers to the multiple choice and quantitative 

survey· questions. Where multiple choices were offered, the percentage of 

resp:mdents selecting each choice is indicated. If the respondent was asked 

to provide a numerical answer, resp::>nses are sumnarized in terms of mean - or 

in some cases,' median -- statistics. Responses to the open-ended, more 

qualitative questions have been integrated with the main text of this report, 

where appropriate. No attempt to summarize them has been made in this Exhibit 

for reasons of br.evity. Finally, the number of jurisdictions responding to 

each survey question, "N", is underlined. 
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Summary.of Survey Results 

", nACIGBOQ!fll page I of 17 I. 'AnoL ASSI!lIOOlNTS' 

1. H .... ~.I •••• ~ •• 11 •• 
,o.~ ••• ut ... t .U'"' __ ...:H::.:.:.:a:::n"--:...:2:.:5::2 ____ .!H!:.~d::l::an::_;-:...:6::1 ____ _ 

2. rop.l.tlo. Cl'.O c ••••• I, 
.o.t ••••• t •• ,I •• ta' 01 ,0" 
•• par t ••• t " J u I .U c tI 0., _!!He~an~=-..:3~6~1~.:!3!;1l~_....JM!!!a~d~1C!!a:!!n...:.:...!2~0~0:.., ~45:!J2!-__ _ 

J. 1"I"I.tlo. c ••••• cltl •• 
... ,., co .. t, .. n"" __ --!:c:!1~t:Ly.:.-:...!1.==.36::... ___ ~C~o!!;un~t!:Jyt...:.~2~6::... ____ _ 

4. O.pi~I ••• t·. o,.r.tl •••• d •• t 
(1 •• 1 •• 1 •• I~ ••••• ••• p"-
.10 •• ' 'o~ 'lac.1 , •• ~ 1"2, H.an - '34,027,117 Hadlan. '14,.05.000 

J. Cit,'. 0' .0 •• ','. op.~.'I ••••••• t 
CI.cla.I •• f'I ••••••• , •• -
.10 •• ' fo, fl ••• a , •• , 1'.21 Hlan - ,302,515.113 Hedlan - '112,005,000 

•. "_'!terin' ...... , ., 
.lOra .Uluu I. UI2I __ .:.H::lc:an::..:.-~1.:.311::.:.:::J=__ __ ....::!H:::.e:::.dl:.:a::n:...::J.:.I.:.1:.:.5=__ ___ _ 

7. A.tl:!!l ..... ., II 
,'0,. ofl ••• r. la 1"21 

I. M .... ' 01 ,1,111 •• 
•• plo"I. I. 1'.21 

Haan • 730,0 Median - 362,5 

Hu" - 225,7 He<'UI" • 1)11,6] 

N-150 -,--

• 

• I 
I. 1o •••• , ••• ~ •• IIle., ••• ~ •• el,.II, ••• 1 •••• II •• t~11 I. 

Ulil Hun - 491.2 1"11 Mean. ~5'.3 

2. Of •••••• r. ofllclr. "'~"I' t. ,.".a, •• ,r.al •• tll, ••• t ,.~c •• t, II 
•• " •• rl ••• 1 •••• to •••• 1.11 ••• 11.1. ,.It. 'fo, 1 ••• ,11, t,.fll., 
••• 1 •••• I., •• tl •• tlo., 1,1' ••••• 1-" I. 

1'711 Hean· 13.2' UIl, Hlan. 13.81 

I. '0' .ac' .UIt II ...... 10., .hl .. Jilt n • .aul.u R1 u.1L2l u1U 
".1 •• 11, •••••••• " t,p' 01 •• nt. 

D., rn •••• Mia" Ot'" 
nUl SUit nUt IUIt 
Hlan Hean HI an HI an 

l-offlcer cn .. 35.3 N-151 34.0 "-141 21.1 N-146 14.0 "-11 
2-." ... , .arll 6.7 N-lIO 15,. H-no ILl N-U!l 1.0 N-6$ 

S., ••• I.or, •• ,.1 I.' "-151 '.0 "-151 '.G "-152 2.6 "-ll 
0, ... "UII' '.1 N-102 7,' N-IO' •• 1 N-ao ',2 N-44 

TOTAL ,.troJ ... t., 55.6 !I-145 60,2 !I-U5 41,5 N-I44 1'.2 N-11 

'A 
·Pl •••••••• '1 •• 1 

4. If •••••••• ~ •• f 1-0111 •••••• 2-orll •• , ••••• ,. lot II ••• 't'.l I •• 
••• , .,. c •••••• O. I •• 11, •••• 11,. " ••• tll, ••• 1., .• 1 ••••••• c.l'. 

~t' :. 
I , 
r 
f . 
l~ 

f 
! 

i 

low ........ I ••••• U In ... " ________________ _ 

t. H •••• ' of .Itl ••• -I.ltl.tl' ' ••••• 1. 1o, •• rtle. ,0" •• ,.,t ••• t 
.... h •• I. 

lUI, t."ln • 206,284 1'.11 He.n • 281.391 
Mldl.n • 11',"3 ",'-iU.n - U8.334 

f 
I 

'llt 

t 

t 
r .. 

, 
0 

, 

,I .. 

,1 

-~ 
..,. 

~ 

, 

\ 



i . r 
-~ t 

; 

l 
!i 
I, 
t 
f 
i, 
t" 
1J:i 
1,1 
,./oJ 
t" 

j; 
': 

i 
I 

J' 
If t, 
il 
t ~ 
P r ? II ,i 
1J 
! II 'I 

1'1 

n 
II r .. i 
Pi 

\ H I 
Ii 
t-' lor u 
1 j 
U 

-. 

---------------~-----

.. ~~ :;:-·~--~·:::-::--_f,·~ =.~;.~:;:.--::-~ .... __ ~~::.:~_'_ ~_w_~ _~" __ '_"~.'_~' . 

rwJ ~ fir---') r-'''~ 

Exhib:i:t- ,16 

(Page 2 of 9 
hgt J ol 17 

s. 'Iht .. th. Ihl.htnt", llU I ..... "U'. , ... ID~', '''trle.) .1t .. 1. 
.... Ie. l-lIIlIeer .ar. III .... ,. 2-dll • ., cu. Ut .... , .... IDpn ..... ol"J' 
'Il •• rt ... 1 .... lor LI.1.UJ. It .... h ••••• u. h .... Ie. , en II 
••• 1 ...... h •• It ••• 0' ••• ~ ••• I •• '0 c.ll, lor •• ,yl.l) ••• ['.PPft •• 
I,h •• ' ....... [ ••• "hl •• 11' .... 11 •••• ,.t •• " ••• 1 •• " ••• 11, ••• 1,. 
c.ll. , •••• ,yl •••• , ••• c •• ), 

",.I.h,",h, 
Val. Art. Duul,tlo. 

StPIf11 • 
Rupon •• 

'tI,,,I, Eac~ car i. a •• igned to a "parat. blat in 
~hich it i~ r"p0nlibl. for gen.ral patrol. 1- beat B~u.r. it muy b. aa.ign,d to ccll. for '.'tClen •• rvie. lro. anyuh.r. in it. di.trict (~hich ca, . .. ,,, ... , 
g.nll-al,y cOnll.t. 0/ 4 to S b*at.J. 

diDtrlct 

•• holl 
1-
oUlen 
Ct. ... pou, 

' •• roll 
2-
oHlon 
GI' .",0'''' 

',h.11 
Sup.r-
... lao., 
ear ... , ..... . 

Patltl, 
O'br 

--- .",.8111 
• 

( 
'-

I-~ 

•• n •• 'd.' •• ,., ......... ,' 0,.[., ••• 1 •••• Il' ••••• '0 •• 0' , •• rol •• 1 • 
.taUh •• Hllh , .. , ... 15 , .... ( ••••••• 11 •••• fro •• 11 2-ot1l01l 0'" 
to "0.11 1-0"'." ••• 2-oltl •• , ., •• )' !:!!! 

u.n -0 t .. -) ,10 ... ,",01' ".10.' 
55.1 0 N. -) , ..... ,0 It .... U •• 7 

.1 •••• ',.ewl". "1 'or •• , ,.""., •••• , •••• , It ••• c ••••• ~I: ______ _ 

1. I, ,., '.'0" I. , •• r c.rr ••• ,a'r.l •• 1' ,.,"10, ,0~' ••• 1 •••• or 
••• Ir.' 10 .l •••• r ,.,.,., !:!!! 

22.3\ 0 t .. -) ...... ".,oa' ".10. . 
77.1 0 No -) ...... ,0 to ... tlot C 

'h ........ 1". , ..... ,"U ... , .... , •••• , ....... h ... " •• 1' _____ _ 

.. 
o 

.- . 

; 

I 

r 

r 



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

r0,: I~ !t ... ) r:l <l) rJ 
Exhibit· 16 

C. I-OffiCE! CABS 

1. Do •• J;aw '.p.rt ••• t ••• 1,. I-olllc.r c.ra •• ,.two.' ~ 

'7.5\ 0 , •• --) ••••••••••• r •••• tl ••• 2-' •• 100 

2.5 0 No --) p ••••••• t •••• tl •• D 

(Page' 3 o~ 

2. ,~.t I •• tor •• 1. ,o.w '.p.w' ••• ' c ••• I'.r I ••• I •• tl ••••• r •• 'or 1-
olfl •• r c.t. t. ,.tw •• ' 

J. 

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

'~.I ••••• t ••••• r .I •••••• t •••••••••••••• p.cl •• c.d ., ,Olr '.p.ct ••• t 
••• r ••• lt 01 IJ.,I' •• r •• r op.r.tlc •• ' 

---~------------------

" 

( 

, . 

", 

9 ) 

b 

-·r;"··';'-":"7'::,·:~:.';:::-: ,-~, .-~'-_-.-:. ::;;-7.,""" j-;-";---' 

~ 

'"\11 6 of 17 

4. Pl •••••••• wl •• t •• w ••• lt. 0' •• , .t •••••• r I •••• tl,.tlo •• ,o.r 
'.,.rt ••• , •••• 0 •••• ' ••• 'Ic' .wowl'. I.c, •• 1 •• lor •• ,Io. 0. olfl •• r 
.. ht, h ...... ,hr ..... I. Ih.-.'-h', .. Ju .... h.Ub acc'oIo .... 
or ..... IU ••• UI •• u) I. 1- ''''. i-.III.u .n •• ------------

·s. Of , ••••••• It •••• r IIJ.rl •• t. p •• rol .,II,.r. I •••• I •• t , ".~" "0.' .'.1 •• rc •• t •• ". occ.rr.' t •• fflc.r. I. l-o"I •• r •• r. ltliLI • 
••• 0.' olll •• r •••• r •••• t' 

,. 

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

".t I.I.t, f,.t.r •• or 'r •••• tl •••• I' •• , ••• r. I •• tlt., ••• rl •• rll, 
••••••• 01 , ••••• 0' I-'fllc.r •• r.' 

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

. , 

, 
0 

, 

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

r , 

:J 

4 

H " 

~ 
}'! 
" 

r 

Ii 
H 
!I 
~t 
h 

! b 
It 

I :J 
" ~ .1 

t 
i 

~ 
., 

" 



;', 
I' 
i' 
1'::1 
iI In 
L 
~ 

~ 

~ 
( •. ~'t J 

~.';;:J: ''':,~~:_:_: ... : .. >:'""':': .. "_':""~~-.__::::._:_.;~;;: ..• -;-:'::'::":~:;::::: ~:-;'-.:"': --;' ... ~ .. 

~ C-~ L;·~ .. ·!~ I:~\::·.J 

-----------

.Exhibit 16 

(Page 4 of 9) 

D. DISPATCHING CALLS PO! SERYJCI 
Pag. 1 of 11 

1. roc •• c. c.ll t,p. II.t •••• 10., .a •••• c'.c' t •• b ••• 'Ac' corr •• po." 
to ••• "" ., •• It III'C.llt ••• a •••••• t'. LlLI1 ~~ ~. 

1-0rr' •• r 1-0rr.c.r I •• t CI •••• t 
C.r Cac Car Car O".r. Ho •• 

Orrlc.r I. tro.bl. 
aobb.r,. I •• co.r ••• 
Dar.h", ,011 
S.'p'c,o •• c., or p.c.o. 
D ..... d .a,pD'. or II ••• 
No ... 

[]25.0' 
·022.6\ 

0 41 ." 
031.4\ 
OlO.4\ 
03S.8\ 

o 8,5\ 0 8.5'080.2' 0 
020.0' 025.8\051.0\-0 
o l.H 072.0\0 1.9' 0 
016.9\ 062.8'010.6t 0 
021.5\ 056.3'014.6t 0 
o 1.9\ 069.7'0 2.1\ 0 

·Ph ... du.,I .. , ________________________ _ 

2. Poc •• c' c.ll 'TP. II., •••• 10 ••• 1 •••• c'.c' t •• '0 •• 'Ie' corr •• po.', 
to , •• t,p. ot .. It tllls.ll, ••• 1 ••••••• l!il!a .all. 

1-0rlle.r 2-0lClc., B •• t Cia •••• 

ocr'CI, I. '~o.bl. 
Ro\b.~,. I. pro.c ••• 
Du.l UT. eold 
S •• plelo •• c.r or p.r.o. 
D •• ra.' .I.p.t •• r 'I •• t 
Noh. 

·PI •••••••• ~I •• I 

C.C C.C CIC C.C Otb.,' 

027.8' 
o 26.6\ 
0'S.2' 
o 0.6\ 
042.0\ 
047.6' 

o 12.l\ 0 1.4\0 7B.i' 0 
o 16.n 0 1.1\072.0\ 0 
o 6.9\ 031.5\0 ll.S\ 0 
o 8.4' 021.1\Q44.4l 0 
o 8.1\ 0 H.9\Q 0.6\ 0 
o 1.'\ 0 24.S\Q 19.0\ 0 

No •• 

I. ror •••••• 11 I,p. II.t •••• 10., pl •••••• tl ••••••• p.r ••• ' o' •• e' 
.111 ••••••• ~ •••• 1 •••• AAlI 1 ••••• , ult •••••• ,.re •• t ••• 1 •••• 1 RX 
I!.l!.I.l 'ackl, nih. 

J hskl, 2 0' .or. 
•• It buh, •• U • 
Hean He an 

Ofrlc.r t. lro •• I. 14.9 .. ~ 96 •• .. !!:.ill. 

Ro~'.r,. I. pro.r ••• 39,4 .. !t!L 78,S .. ~ 
lu.ler7 ••• U U,S .. !!:ll! 2,' .. !!!!!E. 
S •• ,l,lo •• •• t ••• 65., .. !!:ll! 8,9 ~ !!:!L 

u .. ,. .. '''p ••• .r fl ... 75,0 .. !:.!!! -,-10.1 ,,~ 

L •••• 01 .. 41.6 , '!!!ll! ·.1 .. !!:!.L 

( 

4. " •• I or .or ••••••• r •• I ••• tc'.' '0 •· •• Ia 'or •• r.lc •••••••••• 
•••• o •••• aa •• ' r.r ••• ".po.I.I •• ot ••••• 11 CL.~ .rl ••••• , r.,or •• 
... a ............. a .. tU !!:!!!. 

°.1 , 

57." [].I!!.Ll LU. C •• IC ...... , t,p. CI •••• l-offlnc. I-ollleul n ......... . (I.... flut re.,o .. ", .r 'lGh ... I d 

26.1 [] l1..u.1 'llpodl .. nU, re.IC'"'' .1 '''' (I" ... l-oU ...... 1-011 leu) 

0.6 0!u!u.u.U, "'11'.1 ... of in' CI •••• I-affl .. ,. i-oHlenl 

0.6 o l-dUf" LU. CI •• dle .. 01 ... I ••••• t H .... rau' cupo.U •• or 
b.cklp. I' '0" • l-alllc., •• c •••• I-."I,.c c.c •• r •••••• tc ••• 

o a-orr'f" LUI n.u.l ... of ... I ..... t U •••• lint CllPO"", or 
b.cklp. II '01' • l-ol'lo'r •• , •••• 2-.1".,= •• , •• r •• I.p.'c'" 

S. Ar. ".r •• a, "p •• 01 .1.1 ••• c.ll. tar •••• 1 ••• '0 •• 1 •• ,o.r 
'.par •••• t ."Iull, '0 .. lOt ..... polh. u,u !!:!!!._ 

n.n Q Y .. -) .1 .... CllPO" '''0. 
2fi.7 0 No -) p'" II .It '0 .... tlo. , 

•. n.t ,Iar ... tU. polleT ".pt'" _H!!..!:an!!!!...:.:....!1;?9!.71!..... _____ _ 

•• Pi .... lI.t t'. nih lor .. r .... lor .Ue' U" .01l.T ,Ie .... 1 

I,tt ••• polle7, II ••• 11 •• 1.) 

•• A'o.t ••• t p.c ••• t o •• 11 •• 11. I.r •• ,.1 ••• 'CI •••• 1 •• t'" .'7 I. 

I"'. H.an. 10.5\ .!!:!!. I 1,.2. Hean· 16.7, 

,. Do TO •••••• CD.p.t.r-.I •••• 1., •••• ,., (CAD) 'T.t •• ,~ 

19.1\ 0 Yn -) ••• t JII' II. It '''0.' o,.ntlouU H.an. 1978 

60.2 0 N. 

.. 
o 

I 
I. 

l 
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1. For ••• k •• 11 t,p. II.t •••• 10., pl •••• c •• ck , ••• 0& •• Ic •• o.t clo •• I, 
corr",ol" to tk •• r ••• c, .It •••• c. ,o.r •••• rt ••• t wo.l. r •• po.', 

. -Illu I 1 repr .... '. tke .I ..... t prlorlt, n.po .... aI • ! rop" ... ta tke 
10 ••• , prloll', r ••• o.... II ,o.r d.p.rt ••• t 'o.e Rot •••• 11, r •• po.' to 
... II tIP" phil. c ... d: U [ .. po .... 

81 .... t La ... , 
Prlod', 'dorll, No 

I 2 , .. nilI'D'" 

A •••• lt 10 pro.r ••• 
D.rll •• , I. p.olr ••• 
Rolo".r, 10 pro.r ••• 

A .... It. col' 
Dorlln" col. 
Larc .. " 'lo.U, col' 

8te,cl. tlo.rt, col' 
Notor •• Io.cl. '1o.li, 801. 
V .... I ... , cou 

P •••• , lor •• r" b.4 cla.ek. 
Orrlc.r I. troDbl. 
A.to .c.I ••• t, •••••• 0.1, 

IDJ.r •• , 'Iek p.r.o •• 
Al.ra, .lctl.-t.I •••••• 
Al.r., .t •••••• ~ ••• I.r' 

LOll proput, 
S •• pleloa. 1' ••• 0. 
Ol.or'.rl, co.4aot, oro.' 

Do ••• tl. 41.'.r".'" ' 
D ....... I.p.t. Dr II.lot 
I •••••••• t 0. ,lo ••• t. 

080.u 019.1 0 0.6 0 0.0 a 
083.2\ 016.1 0 0.6 0 0.0 0 
09.1.4\ 0 5.0 a 0.6 0 0.0 a 
0 0.6\ 035.0 050.0 a 11.9 a 
0 1.9\ 024.4 056.9 0 16.l 0 
0 0.0\ 012.6 041.1 0 21.0 a 
0 0.0\ o 6.l 022.5 0 45.0 0 
0 1.9\ On.l 046.2 0 25.6 a 
0 0.0\ a 6.9 021.7 0 44.0 0 

o 4.4\ 016.4 Ol9.6 0 lO.8 0 
0100.0~ 0 0.0 0 0.0 0 0.0 a 
o l.l\ 045.9 Ol9.6 0 8.1 0 

040.4\ Oll.7 0 9.4 0 0.0 0 
060.4\ OlO.2 0 6.9 0 1.l 0 
052.5\ 039.4 0 8.1 0 0.0 0 

o O.U 0 4.4 
On.S\ 059.2 
023.6\ 056.7 

OU.9 
028.J 
018.5 

021.4\ 060.4 OlS.7 
020.6\ 063.1 015.6 
o 1.3\ 023.1, OU.l 

0 
0 
0 

0 
0 
0 

49.7 0 
0.6 0 
1.l 0 

2.5 0 
0.6 0 

25.' 0 

A.Do,I •• , o'.c ••• 1'100 •• ..II 0 0.6\ o 5.1 021.l 0 40.9 0 
0 17.0 0 
0 42.1 0 

Dnak pUIO. 0 l.1\ 025.2 053.5 
Noh. 0 0.0\ 011.9 044.7 

0 64.2 0 
0 48.7 0 
0 21.4 0 

'trU •• h. 0 0.6\ o 5.1 016.4 
Tr.rflc o. p •• kl •• tro.bl •• 0 0.0\ 010.0 040.6 
NI •• I •• , ••• 0 •• , r ••••• '. 0 1.1\ 01'.5 042.1 

( 
1. 

0.0 
0.0 
0.0 

2.5 
0.6 

12.6 

26.1 
12.5 
21.4 

8.8 
0.0 
4.4 

9.4 
1.l 
0.0 

ll.l 
0.0 
0.0 

0.0 
0.0' 
4.4 

24.5 
1.1 
0.6 

n.2 
0.6 

12.' 

11-161 
ji;f6f 
11-160 

11-160 
jj;Rii 
11-159 

11-160 
iW60 
//-159 

11-159 
11-159 
11-159 

11-159 
1I-1S9 
11-160 , 

11-159 
u.m 
11-157 

11-159 
N-RO 
11-159 

11-159 
11-159 
N-ffi' 

11-159 
11-lIiO 
11-159 

" 

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

" 
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2. 00 •• ,oa. '.p •• t ••• t ••• k c.ll. 10 ••••• 1 •• " •• lor,.,.1 ••• po ••• '~ 

1I0.e\ 0 Til -) 1'1111" .thcl, II n.I ..... , I 1811 •• hrlt, Iltt 

l!I.2, 0 No •.• 

I. ., • .. It I •••• 1 •••• to ••• 'R"'p •• ~ •• 11, .111 ,0. I.t •• rl,t t'. 
..It to ••• 1 •• It to I c.ll lorl 

orr I ••• I. tro •• I.' 
hr.Ia." colU 
Rob'.rT, I. p~o ••••• ' 
DD ..... 'I.p~t. or 11.lot' 
Lo" .oh~" 

OT .. 
OT .. 
oT .. 
aT .. 
o T •• 

n.5\ 0 N. 2.5 
1.Z. 0 No 98.7 

n.5\ ONo 2.5 
41.5\ 0 No 5'.5 
0.6\ 0 No ".4 

.. . n. nit It II oJ.... to •• .!.IIJ.LJIJJ J1.J.u.U JLC J1Jl1 1111, will, .. 
II,h.npt tloa .. It to ...... It t •• call 10rl 

Ofllc.r I. 'ro •• l.' 
8".lar" colU 
Robb,rT ••• pro.r ••• ' 
Suplclo .. Clr or p.r ••• ' 
Lo" .01 .. , 

o Til 
OT .. 
aT .. 
OT .. 
O,TII 

15.6\ 0 Ho 4.4 
1.9\ 0 No 98.1 

91.2\ 0 No 8.7 
6::1' 0 No9l.' 
0.6\ 0 No 99.4 

S. II ... It I •••• 1 •••• t •• ~ '.r.l.rr •• 11, will ,0. I.t' ••• pt , •• 
.. It to ••• 1 •• It to • call 10.1 

orrlc.r I. tro •• 1.1 
lobb.r" I. p.o ••••• ' 
S •• plclo •• 0 •• Or p.r.o.' 
U •• ra.d .I.p.t. or II.lt, 
Load .ol .. r ... ' 

o T .. 98.1' 0 N. 1.9 
o t .. ' 16.2\ 0 No l.1 
o T .. 49.4\ 0 NoSO.6 
o T .. 60.6\ 0 Holt •• 
o T.. 6.9\ 0 NoU.1 

,. If. nil h ... 1 •••• to • u1t.kux Ja prOUII., wUI ,0' h, .. upt't .. 
•• It to ••• 1 •• It '0 • 0.11 'orl 

orll$" I. t.o •• l., 
hr. h." .0141 
S •• plcl ••••• , .r , ••• 0.' 
U ....... I ••• t • • 1 II.l" 
La .... I .. . 

a Til 
OT" 
OT .. 
OT .. 
OT .. 

61.1\ 0 Noll.2 
l.1\ 0 N096.' 
2.5\ 0 Non.S 
2.5\ 0 Non.5 
2.5\ 0 Non.5 

'" 

, , 
, " 

•• 

, 

------- ~. , .. 
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"'9- 11 of n' 

7. D.,. ,o.r '",.rt ••• , .tl.t o. for •• II, 'II., 'I'PO~" &0 'D., I,p ••• f 
.. Ih 'or unta., !!:.!!2. I 

ae.n Q T .. -) ph ... rllpo" •• 10. 
11.:1 Q No -) ph ... aD ,. l .. tI .. P 

'. 0.4.'1 .h., co."tID •• t •••• 11 'Dr "'111 ••• 'aclo' .'1 •• 1., •• , ~ 
15.1\ Q a .. , .. r II ... , 

13.. 0 All cu. I. n .. 'u l .. , 

11.5 OOt", Ip1 .... 'uun.,. 

•• ' ... II • p.t.,.l cn .,,' .... to • elub' or •• h, •• nUl ~ 

30.2\ 0 n •• IItt ... t car " .".1 ... 11 

21.7 

lO.9 

2.9 

12.2 

" 
80.9' 
19.1 

•• 

on •• ,h. clo ••• ' c.r ,. 'h •• r •• I •••• 11 •• 1. 

On .... , .u ,. , ••• n. h ... u .... 

o 1h •••• p.cl.l c~, ••• 1 ••• , •• ,. r •• po.' ••• t •• l •• ur •• 1., •• 
•• 11. I •••• 11.l1. 

Q O,h., (pl •••• ' •• c,.l.)1 

t •• h. cl.l •••• ho , ••••• t ••• ,.1 •• I.Cor •• ' 0' .h. I •• , •• of •• 1., 
to up .. U !!.:!!! 

0'" 
ONo 

Pl •••• 11 •• 'h ••• 11, lor ••• ylc •• hlc' •• , ••• t.cl •• or •• 1""1 

( 

" '-

6 of • 9 I 

• p. AI,'RWADV! lu:SroHSI! mAmrn "'g. 12 of U 

1. Do •• ,olr •••• r •••• ' •• t .Itl •••• t •••••• l., .0 •• &, ••• 0' poll •• 
•• r.lc •• to J11l. IJJUUtl Ai • ~ I,eliitl I. II •• ot .l ••••• hl., • 
polh •• ar'~ 

5l.1' Q T .. -) ...... ''''0.' h.10. 
.6.1 Q N. -) ,h ... ,. to .... tlo. J 

a. 'h' ,II' .11 nil polle, "0/1'''' -:.:H::..an~.;;.;...:.lt:.7:.::6:.... ____ _ 

b. 'I •••• 11., 'h ••• 11. '0'1 •• rrl •• fo, .hl ••• hl •• ollc, I ••••• 1 

(.II •• h ,011.,. If •• all •• l.) 

" A~o.t .hat •• rc •• ' .r .11 •• 11. '0r "'1.1 ••• ''1' •••• 1 ••• h •••• , I. 

unl Hean· 1.2' 1"21 Keen. 11,3' 

2. Do •• 'D~r •• ,.rt ••• , •• k .ltl •••• r., ••• tl., •••• t,p ••• f ,011 •• 
•• r.I ••• t ••• k •• t.l.p'o •• ~ I. II ••• f ., ••• tc".' • poll •••• r' ~ 

18.n or .. -) ,h ... ,,,,0" .. 1 .. 
21.:1 a H. -) , ..... I' to .... ll •• , , 

a. n •• ,.n .u IU. ,olle, .10 ... 1' -J:11"'e"' ... o..:.:;..l1 ... 9ul .... ______ _ 

~. '1 •••• 11.t t' ••• 11. lor .... 1 •• "'1 •• I.h " •• ,DI1., I ••••• 1 

(., •••• ,DII.,. If ••• 11.'1., 

•. A.o., ., •• ,.re •• t .r all •• 11, "'1 ••• y, •••• r. , ••• 1.1 'h' ••• , I. 

I'll: r~.n. '.0' nIh ",an· U.O' 

.. 
o 

" ..... 
I. ~ 

! 
i 

·1 
t 

r 
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r 
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J. bo •• ,.0' '.p.r' •• ol •• , .1'1 •••• r •••• ltl~. '0" lJp" 0' poll •• 
IInla .. 10 uh4 • ., .u .ppolaeu" .It, II. oHlen or .hlll .. I. II .. 0' 1 •••• 1.'.1' .1.p., •• I ••• polio ••• " !~ 

u.O\ 

1$.0 

o T .. -) phi .. WOlPO" \.ID. 

o No -) '1 ...... to .... tlo. 4 

•. n.t ,IU ... " ... ,011., dop'''' !'e'1II • 1917 ,!!!! 

•• , ..... 1I.t t'. 0111. for .. nlOl for .U., n .. ,011., h •• ~ •• 

c. A\o.t ••• t •• r ••• t .f .11 •• 11. lor •• ~.l •••• r. , ••• 1 •• "I, "J I. 

I'll. Hean. 1.7' l'la. Hean· ".1' 

4. Do •• ,oar "p.rt ••• t •• k .111 •••• r ••••• tl ••• 0 •• t" •• 01 poll •• 
"r.lc •• to at1l ~ ~ to I' ••••• rt ••• t I. II •• 0' .1".'0".' I 
.ollu cu, H-161 

31.1\ 0 Tn -) ph ... wo.po" \ ... . 
71.9 0 No -) p ....... to , .... .,,10. 5 

•. n.t ,II" .11 tU. ,01l0J "op .. n ,!;H=e.::.::n..;.::;...:1~9:.:7:..:7~ ______ _ 

•• .1 •••• Ila' I' •• ~II. ,., •• ,.101 I.r "1.' "I. pol'., I ••••• 1 

I.tt •• ' •• llc" II •• 111.\,,)' 

,.!!!L 

•• A\.ot .'at •• rc •• t ., .11 •• 11. f.r •• ,.lc ••• r ••••• 1 •• "I ••• , I • 

1'12. Kean· S •• ' 

I " 
1 

... g. 14 of 11 

5. bo •• Joor '.,.rt ••• ( •••• 'J ot'.~ .l'.r •• ,l •• ""0" '0, ••• 1 •• r 
r ••• o.' ,. c.ll. 'or •• r.lc. , •• , '.V' .ot ••••••• '1 •••• ' ~ 

11.8\ 0 Tn -) .h ....... 0 .. hlo. , 
11.a a Ho -) ........ h .... '10. , 

.1 •••• ' •• crl\. , ••••• 1'.r •• tl •• ""0" ••• t' ••• 11. lor •• r.lc. '0 .Ueli "., .,,1,. ______________________ _ 

("t •• , ,011.1 •• , II ••• 11.\1., 

,. I •• ,o.r '.p.rl ••• , ••••• 0 ••• " •••• 01 •• , .It.r.itl •••• t'o'. to 
, ••• 1. or r •• ,o.' to c.l1. for •• rtl ••••••••• t •••• t'o' ••• fo .. ' to \. 
I •• fl •• tl •• , or 'or ot'.r r •• oo ••••• , ••• ,. 1.0k 0' .pproprl.t. ''''1 •• 
0, ••••••• of ••• l.l.tr.,lo_' ~ 

10." 0 T .. -) pi .... r~.po •• \.10' 

89." 0 Ho -) , ....... to ... Uo. a 

'h ... ' .. un. " .... /ltn •• th. """" n ••. dh lor IInlo. to "Ie' 
t'., .ppll •• , •• 4 I'. r ••• o •• t'., •• r •••••••••• 1 

C.U .. , .ollelll, II ... lh"., 

.. ' " 

o 

r 

I 
if 

I 

I 
I 
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I 
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I 
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.j 
; 
I 
i 
i' 
t 

..... \ 

o 

, 



, 
I 
! 
I 
! 

~ 
:1- II 

~ 
\ II 

}1 ;,' 

II 
'I 
~ 

------_.-- -~--. 

~ l ; ....... , J 

Exhibit 16 

(Page 

o. AbA." !!SpONS! pOLICI!S 

1. n •• ,o.~ •• ,.~t ••• , ••• " ••• ,.1 .•. 1.,. 0"1 ••••• or .I.~. , ..•.•.• 
,.11., ~ •• I •••• to , ••••• "~" ••• '.r .f f.I ••• 1., •• , ~ 

62.n 0 '" -) '1 ..... Uac' • co., ....... u .... , .... 2-4 .. 10. 
n.7 0 No -) ,10 ... ,0 to ... , ... I 

J. '111.11 01 , •• 10110.10, t.c •• 1 •••• '0 •• 0"01 ,.1 •• 01., •• '0 •• ,0.' 
•• ,." ••• , ••• ( •••• k .11 'II., •• ,1,), ~ 

15.0\ a Alara 01'0.,. ... , ....... ,.rall ".ralt , ... S, _____ _ 

60.0\ a Alu• o ... ra .n e'u •• ' • II •• ro, II.' hi .. aJu. I •• n .... f a 
alU ..... 1 ••• (II .. • S J .... • l 

a~' 4.,." ••• , .111 •• , r •• ,o.' '0 ••• l.~. I' , ••••••• , of 1.1 •• 
15.0\ .lara. I ••• IYlO ,HI" ......... ht ..... 1 ••• (.tIl •• _____ ...J 

A •• l.r ••••• ~ •••• r.l, •• ~.~ok ••• r , ••••• '.r 01 f.l ••• I.~ •••• a 
20.0\ a .IT .. ,.rl •• tIlco" ••• ''It' ... 1 .... ( ... ,u.Il r. •• I J .... . ) 

n.O\ a A., ... , .. toh, ..... talou .n ,~.""lt' to I .... ot H •••• 4111 
.I,.c,l,) .It"'" •• ,.~, ••• ". plio ••• ,., •• 

32.0\ a A •••• I •• I.~ •••• ,t ••• , .If .1,.1. a ••••• fl •• tl •• ,.,1" 

29.0\ a 0, • ., (, ........ "IlI.h 

4. ".t II •••••• "~" .1, •• , .r ,'I. o~'I ••• c, .~ pollc, o. ", ••• ,., ., 
hi ... h, •• , ... h •• " ,o.r ' •• ar' ... U _.:.... ___________ _ 

( 
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ft. CIVILIAN !KPLQIE!I ,ag. 16 of 17 

1. D ••• ,o.r •••• " ••• t •••• lylll ••• ley.I .. ' •• , ••• ".r •• ,10"", I ••• , • •••• 1" .1"'. , •••• '~.l f ••• "o.' ~ 
73.6\ 0 '" -) .1 ........ ar .... tI ••• 2-5 ..... 

26.. 0 No -) .10 ... I" t .... U •• I 

2. J ..... ,.1. 
a .lll ... ,. olllUrI II a " •• 1 43.2\ •. '0 .Iylll •• yol .. , •• , ••• ~k' 

N-e. 
',. • •• I~III •••• ,10"" .orkt 

~-B5 

a .11110., ... ~. olllen. 25.0 0 both 1I.' 
D .UII nor. ollleu. II • It .. , 11.8\ 
o .11110., .won .IIluri 69.. 0 both 11.' 

J. •• 10 •••• , ,Iylll,. yol •• , •• r. wo,'" I ••• 1,.1 I. 

1"', He.D • 51 •• 1'121 He'P • 51.] 

•• 10 •••• , .Iylll •••• ,loY"1 w.rl •• I. "'~DI I. 

1'", ~C'D. ]5.8 

4. Wl.t '"'' ., •• ryl ••• '0 .hU .... ,roY I •• , e •••• k .11 t',t ,,,1,, 
ChUh. ClyU". 

!lIhJlIUli ~Ihyu. 

C.II ro~ •• ryle. ~.'po ••• a 62.7\ a 22.0 0 15•3 "-5' 
Pr •• ,.,I •• p.tr.l a .1.3\ a 3.3 0 1.3 N-6O 
TuUI. a 60." a 21.7 017.4 ~ 
A,I.,I !afo~c •••• t all." a 65.' 0 2.1 jj;4'4 
Crowd c •• tul a ' •. 5\ 0 5.2 010.3 ~ 
Ch,ld .. '6 a 61.5\ a· lO.l 0 1 •• u:rr 
!yl'e,c. O"'.rl •• o ll.n a 5'.2 0 '.2 N-i9 
F •• Il, DI.t.~ ••• c •• a '2.3\ a '5.1 0 2.6 jj;H 
ParU •• a 16." a 53.3 010.0 iMii' 
A •••••• t II~ •• 'I •• tl •• a 63.2\ a 2 •• ' 0 1.' iWi' 
N,.I.,1 e,.~ ... 'I.J I •• t.t a 61." a 31.0 0 0.0 N-21 

a a 0 
0 a 0 

0 0 0 

5. W~,t IIlh for unl .. , II I.', " .hU .... '"',,' ttl 
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J. PEPA!DrellTAL onllADQllI ¥>ag. 11 of 11 

I. S~Y.rll .~.r •• t.rl.tl.1 or •• plrt_.otl. 0p •• ltloD. are Illt.S ~elo.. Por 
•• c~, pl.a •• 1 •• lo.t. r.~.tl tb. Ipprop~llt' bOl) .~.th'r thl •• WII ,. 
hornu. dnr ..... or 00 ch .... .l.t2a l1!llll un. (Lea ... Jaot If .. 
it,. '0.' oot .ppl, to ra.r ~.part ••• tJ 

Tot.l .lt2h.t1lurl 
-p.trol 
-.I.p .. t-.at 

No 
I •• ro ... Deer .. II a.ID,' 

H-151 0 B9.5\ 0 O.~ 0 
!!.:.!ll 0 90.2\ 0 a.50 

2.0 
1.3 

No. of .I.!!!.Ilt illWu La: 
,..t.ol !t.!ll 0 52.9\ 0 12.50.14.6 
-.lep .. t-•• t ~O 51.9\ 0 35.10 n.o 

No. Dr Rill ,UrllluJ. 101 
,..trol H-120 0 40.0\ 0 22.5031.5 
-d.p.rt • ."t "-146 0 5B.2\ 027.4014',4 

lou I of R!lll1u. La 1 
,..uol N-1<B 0 51.4\ 0 251.70 lB.9 
-d., ..... d ii=iiS 0 55.:1\ 0 25.5 0 19.3 

Boar I 0 f .I.!mlUl1.1U.1aiii'li"1 
,..trol "-1$) 0 59.5\ 0 11.B 0 2B.8 -d." ....... t N-ilT 0 56.3\ 0 11.90 31.B 

)lllplc •• nU l1Hu1 ''''I 
,..trol Corl N-149 0 72.S~ 0 10.1017.4 
-4.p ...... t lao II I &1""-146 0 67.1' 0 9.6023.3 

Axu.ut JU. of Pltro •• ord_1500 27.3\ 0 19.3053.3 

!:lliu Rufu 
~od'it Bod,.t Poll.,f 
. \ .... t lacr .. It ho •• d ... 

010.9\ 085.9 o l.l 
011.5\ 0 a6.3 o 2.3 

o 10.B\ 04Ci.l 022.5 
035.3\ 050.4 014.3 

031.6\ 012,9 035.5 
o 33.6\ 037.9 02B.4 

030.0\ 0 ~9.0 041.0 
029.3\ 031.3 039.4 

o 15.0\ 01B.0 067.0 
10 15.5' D1B.6 066.0 

o 13.9' 072.2 013.9 
014.1\069.6 01S.7 
o )g.0, 024.7 036.4 

2. lltt.ltc tb. IY,rl,' r.,p •• ,. tl •• r4',pltc ••• 1" + t ••• ,1 tt •• ) to • 
cllJ for le.,I •• I. 

191'1 lIe,n. 8.5 ., .. ,,, H-I07 UIlI ..:H!::e~ • .:.:n..;·;;....:8:.: • .;0 ____ ... ..,beJ'ut ........ , 

•• Eatl.I" tlot nUl,. 01-11'.' tI •• fOE. coil for IInh. a, 

N-lla 
H-U1 

N-120 
jj;'ffi 

H-76 
H-1l6 

"-100 
N-99 

"-100 

!!:!L 
"-100 
H-Tiii" 
H-n 

. 
• IPlttl H-S!! un, ..:H.;.;e"'."'n'-• .....;2;..;'...; • .;;;1 ____ .... h"' .... t"'u... !:ill 

• 

T. , N I 100111 

" 

i 

. 
I 

.' 

(! 

" 

• I 

\ 

! 
" 

I 

, . 
j. 

f 

·1 



-.., 

, 

I 
\ 

.. I 

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

" 

/ 
/ 

',I 

,\ 

.. 

,) 

" 

, . 




