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Objectives

The objectives of this portion of the study we performed in conjunction with KRW Associates LLC are to
evaluate the patrol workload of the Boulder Police Department over recent years, evaluate the current
staffing and deployment of the patrol component, and to make recommendations for improved
operations in the future.

Data

For this study we queried Boulder’s computer-aided dispatch (CAD) system for activity from January 1,
2004 through January 31, 2012. This gave us a full eight years of data which enabled us to analyze and
forecast with some degree of confidence. There are, however, significant inconsistencies in the data
over the years as some event types were dropped and others created over the period. Several of the
event types first appeared in 2007 so the trend calculations on those types were limited the five years of
valid data.

There were over 282 different event types in the CAD data. 142 of those types had fewer than 100
events recorded over the eight years of data. Most of that group had fewer than 10 events over the
eight years. We eliminated those rare events from the trend analysis and forecasting, though they were
included in the trend analysis for the total of events. There 140 event types retained in the trend
analysis.

We were also provided with a limited dataset of telephone traffic from the Communications Center. The
limitations of the dataset necessarily limited the analysis that could be performed, but some descriptive
and inferential statistics were generated and are included with this report

Past Workload and Performance
In this section we present tables and figures derived from the CAD data that we extracted. Most of these
statistics were calculated by the Ops Force Discover system.
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Table 1: Event Response and Time Summary shows how each event type contributes to the overall
patrol workload. After consultation with Boulder staff we edited this table and combined some event
types that were obviously different spellings of the same type, but the reader will still find some types
that appear to be redundant.

Count of Incidents column is the number of that type processes through the CAD system over
the year 2011.

Units Responded counts the total number of unit responses to events of that type. A response is
defined by a unit’s activity log show an “arrive” time stamp for an incident.

Units per Incident is Units Responded divided by County of Incidents.

% of Unit Responses is Units Responded divided by the total count of all events.

Hours on Type is a summary of time from arrival to clear for every unit on all events of that type.
% of All Time is Hours on Type divided by the sum of those statistics for all types.

Minutes per Unit is the average time spent on an event for each unit on each event of this type.
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Table 1: Event Response and Time Summary

Event Response and Time Summary

2011

Incident Type Co_unt of Units Unit.s per | % of Unit | Hours on | % qf All Minutes
Incidents | Responded | Incident | Response Type Time per Unit

ABANDONED VEH 562 564 1.00 0.90 105 0.37 11.20
ACCD - UNK INJ 11 32 2.91 0.05 31 0.11 58.96
ACCIDENT WITH INJURI 5 10 2.00 0.02 7 0.02 39.84
ACCIDENT WITH UNKNOW 187 426 2.28 0.68 303 1.07 42.66
ALARM, OTHER 68 79 1.16 0.13 14 0.05 10.41
AMBULANCE MEDICAL 1 2 2.00 0.00 1 0.00 36.91
AMBULANCE TRAUMA 1 1 1.00 0.00 0 0.00 2.97
ANIMAL COMPLAINT 4,469 4,888 1.09 7.81 1,361 4.83 16.71
ARC WALK AWAY 1 1 1.00 0.00 0 0.00 14.65
AREA CHECK 420 503 1.20 0.80 133 0.47 15.83
ARSON FIRE 2 4 2.00 0.01 0 0.00 3.23
ASSAULT 307 611 1.99 0.98 521 1.85 51.13
ASSOCIATED LAW CALL 16 29 1.81 0.05 20 0.07 41.79
ASSOCIATED LAW EVENT 770 1,603 2.08 2.56 1,123 3.98 42.02
ATTEMPT TO LOCATE 499 772 1.55 1.23 325 1.15 25.28
AUTO THEFT 96 137 1.43 0.22 77 0.27 33.76
BAR CHECK 133 154 1.16 0.25 32 0.11 12.58
BFD CALL FOR FIRE DE 114 132 1.16 0.21 50 0.18 22.94
BFD FIRE ALARM ASSOC 99 115 1.16 0.18 26 0.09 13.35
BFD MEDICAL CALL ASS 2,024 3,151 1.56 5.04 1,361 4.82 25.92
BOMB THREAT 1 4 4.00 0.01 2 0.01 33.83
BURGLARY 646 1,143 1.77 1.83 759 2.69 39.82
CHECK FRAUD 1 1 1.00 0.00 0 0.00 21.93
CHILD PROBLEM 77 128 1.66 0.20 50 0.18 23.30
CITIZEN ASSIST 981 1,169 1.19 1.87 463 1.64 23.74
CIVIL PROBLEM 307 395 1.29 0.63 182 0.64 27.63
CODE 12 4 6 1.50 0.01 2 0.01 20.09
CODE ENF 387 391 1.01 0.63 49 0.18 7.58
CODE ONE 682 734 1.08 1.17 186 0.66 15.20
COLD INJURY ACCIDENT 11 11 1.00 0.02 10 0.03 53.04
CRIMINAL IMPERSONATI 1 1 1.00 0.00 0 0.00 15.80
CRIMINAL MISCHIEF 503 685 1.36 1.10 363 1.29 31.78
CRIMINAL TRESPASS 295 358 1.21 0.57 229 0.81 38.35
DISTURBANCE 1,067 2,349 2.20 3.76 1,163 4,12 29.71
DOMESTIC 487 1,222 2,51 1.95 1,120 3.97 55.02
DROWNING 1 1 1.00 0.00 0 0.00 12.70
DRUG TASK FORCE INFO 4 14 3.50 0.02 14 0.05 61.36
DRUNK SUBJ 1,033 1,768 1.71 2.83 678 2.40 22.99
DUI 352 606 1.72 0.97 652 2.31 64.55
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Event Response and Time Summary

2011

Count of Units Units per | % of Unit | Hours on | % of All | Minutes
E-9-1-1 HANGUP 1,206 1,350 1.12 2.16 170 0.60 7.54
ESCAPED PARTY 1 2 2.00 0.00 0 0.00 2.18
EXTRA PATROL 696 768 1.10 1.23 184 0.65 14.40
FD ASSIST | 1 1 1.00 0.00 0 0.00 8.23
FELONY MENACING 25 103 412 0.16 103 0.36 59.96
FIGHT | 374 992 2.65 1.59 473 1.68 28.59
FIREWORKS VIOL 213 246 1.15 0.39 52 0.18 12.58
FOLLOW UP 3,041 3,398 1.12 5.43 1,317 4.67 23.25
FOOT PATROL IN SPECI 921 1,079 1.17 1.72 772 2.74 42.93
FORGERY | 3 3 1.00 0.00 1 0.00 12.96
FOUND CHILD 14 19 1.36 0.03 9 0.03 27.75
FOUND PROPERTY 412 443 1.08 0.71 231 0.82 31.30
FRAUD | 99 121 1.22 0.19 109 0.39 54.19
GRAFFITI CRIM MISC 70 80 1.14 0.13 45 0.16 33.89
HARASSMENT 314 427 1.36 0.68 211 0.75 29.61
HATE CRIME 2 4 2.00 0.01 1 0.00 12.00
HAZARD 304 335 1.10 0.54 64 0.23 11.38
HILL AREA NOISE 581 709 1.22 1.13 145 0.51 12.25
HIT AND RUN ACCIDENT 475 585 1.23 0.94 299 1.06 30.69
HOLDUP ALARM 116 193 1.66 0.31 24 0.09 7.53
HOMICIDE | 1 32 32.00 0.05 67 0.24 125.5
IDENTITY THEFT 3 4 1.33 0.01 2 0.01 30.69
ILLEGAL BURN ASSOCIA 1 1 1.00 0.00 1 0.00 36.28
ILLEGAL CAMPING 141 192 1.36 0.31 70 0.25 21.81
IMPERSONATION 2 4 2.00 0.01 1 0.00 16.53
IMPOUND 20 20 1.00 0.03 10 0.04 29.74
INDECENT EXPOSURE 83 133 1.60 0.21 69 0.24 31.15
INFORMATION 15 23 1.53 0.04 17 0.06 45.32
INTOX CHECK 2 2 1.00 0.00 0 0.00 9.71
INTRUSION ALARM 1,660 2,085 1.26 3.33 375 1.33 10.80
KIDNAPPING 3 5 1.67 0.01 2 0.01 21.70
LIQUOR LAW VIOL 53 68 1.28 0.11 25 0.09 22.37
LITTERING 10 12 1.20 0.02 3 0.01 13.93
LOITERING 263 364 1.38 0.58 100 0.35 16.43
LOST CHILD 23 68 2.96 0.11 29 0.10 25.40
LOST PROPERTY 18 19 1.06 0.03 5 0.02 15.41
MAIL TAMPERING 6 8 1.33 0.01 2 0.01 17.75
MENACING | 1 1 1.00 0.00 1 0.00 41.02
MENTAL SUBJECT 106 230 2.17 0.37 139 0.49 36.16
MISSING PERSON 98 161 1.64 0.26 102 0.36 38.01
NARCOTICS 164 238 1.45 0.38 147 0.52 37.15
NOISE COMPLAINT 2,000 2,289 1.14 3.66 485 1.72 12.71
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Event Response and Time Summary

2011

Count of Units Units per | % of Unit | Hours on | % of All | Minutes
NON-CRIMINAL, CRIME 88 93 1.06 0.15 34 0.12 21.81
OPEN CONTAINER VIOL 22 33 1.50 0.05 8 0.03 15.19
OPEN DOOR 338 622 1.84 0.99 200 0.71 19.29
OTHER 327 440 1.35 0.70 227 0.80 30.92
OUTSIDE AGENCY ASSIS 499 650 1.30 1.04 230 0.81 21.19
PANIC ALARM 95 150 1.58 0.24 17 0.06 6.74
PARKING COMPLAINT 1,174 1,205 1.03 1.93 280 0.99 13.93
PARTY 30 45 1.50 0.07 8 0.03 11.26
PARTY DOWN 5 10 2.00 0.02 1 0.00 8.32
PEDESTRIAN CONTACTS 1,753 2,333 1.33 3.73 716 2.54 18.40
PERSON IN LOBBY 185 192 1.04 0.31 107 0.38 33.39
PHONE MESSAGE 1 1 1.00 0.00 0 0.00 1.40
PHONE MSG 102 118 1.16 0.19 65 0.23 33.11
PHOTO RADAR 229 229 1.00 0.37 1,232 4.37 | 322.76
PROPERTY DAMAGE ACCI 1,480 1,931 1.30 3.09 1,097 3.89 34.09
PROWLER 119 223 1.87 0.36 73 0.26 19.72
PUBLIC WORKS 1 1 1.00 0.00 0 0.00 9.90
PUBLIC WRKS INFO 11 16 1.45 0.03 5 0.02 18.11
RECKLESS ENDANGERMEN 28 42 1.50 0.07 13 0.05 18.16
RECOVERED STOLEN PRO 32 43 1.34 0.07 42 0.15 59.06
RESCUE INJ 1 1 1.00 0.00 0 0.00 13.02
RESTRAINING ORDER VI 72 119 1.65 0.19 109 0.39 55.02
ROBBERY | 30 163 5.43 0.26 201 0.71 74.14
ROLLOVER ACCD - LAW 1 2 2.00 0.00 1 0.00 33.44
RUNAWAY | 10 14 1.40 0.02 10 0.03 41.22
SEX ASSAULT 60 150 2.50 0.24 243 0.86 97.35
SHOOTING | 1 5 5.00 0.01 3 0.01 40.16
SHOPLIFTER IN CUSTOD 230 325 1.41 0.52 272 0.96 50.25
SHOTS FIRED 48 88 1.83 0.14 56 0.20 38.08
SIGNAL LIGHT MALFUNC 65 102 1.57 0.16 62 0.22 36.22
SIGNAL/SIGN CALLOUT 17 23 1.35 0.04 9 0.03 22.83
SIMULCAST OF INFORMA 5 6 1.20 0.01 2 0.01 17.58
SMOKE INVESTIGATION 1 1 1.00 0.00 0 0.00 0.95
SOCIAL SVCS ASSIST 11 14 1.27 0.02 9 0.03 40.58
SOLICITOR COMPLAINT 41 52 1.27 0.08 17 0.06 19.71
STABBING 7 46 6.57 0.07 63 0.22 82.29
STALKING 12 15 1.25 0.02 8 0.03 31.36
SUBPOENA TO BE SERVE 1 1 1.00 0.00 1 0.00 74.18
SUICIDE 31 89 2.87 0.14 74 0.26 49.71
SUMMONS 82 97 1.18 0.16 23 0.08 14.34
SUSPICIOUS SITUATION 731 1,193 1.63 1.91 474 1.68 23.83
SUSPICIOUS VEH 129 162 1.26 0.26 43 0.15 16.10
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Event Response and Time Summary

2011

Count of Units Units per | % of Unit | Hours on | % of All | Minutes

TEST INCIDENT 4 8 2.00 0.01 3 0.01 19.58
THEFT 547 772 141 1.23 466 1.65 36.19
THREATS COMPLAINT 155 231 1.49 0.37 123 0.44 32.06
TRAFFIC COMPLAINT 197 254 1.29 0.41 89 0.31 20.98
TRAFFIC STOP 2,868 3,329 1.16 5.32 1,310 4.64 23.61
TRAFFIC VIOLATIONS B 605 628 1.04 1.00 252 0.89 24.11
TRESPASS 1,019 1,726 1.69 2.76 624 2.21 21.69
UNATTENDED DEATH 36 151 4.19 0.24 226 0.80 89.95
UNKNOWN PROBLEM 55 111 2.02 0.18 32 0.11 17.30
FOR COMMUNITY M 74 80 1.08 0.13 96 0.34 72.28
VEHICLE RELOCATED 15 15 1.00 0.02 10 0.04 41.49
WARRANT ARREST 413 704 1.70 1.13 622 2.21 53.04
WEAPONS | 40 139 3.48 0.22 170 0.60 73.24
WELFARE CHECK 1,427 2,342 1.64 3.74 876 3.10 22.44
45,726 62,552 28,209 27.06

Note: A "response" is the arrival of one unit on the event. Some events will have multiple responses.
This report will only count events to which a unit arrived.
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Workload Trend

Table 2: Events by Type 2004-2011 shows the count of each event type per year, then on the right
shows the total for that type. The Slope column indicates the year-over-year change in the frequency of
each type. Positive numbers indicate a rising trend line, and negatives show a declining trend.

We urge the reader to study the numbers in this table before drawing conclusions. Some of the event
types first appeared in 2007 so there are fewer data points for the trend analysis. Also, some types
appear to vary significantly from year to year.

From Figure 1, CAD Event Count we can see that the total volume of CAD events is on an upward trend
of 1,313 events per year. We caution the reader that forecasts based on a few data points as this
forecast are very unreliable. A further caution here is that the historical data is not consistently collected
or classified. With those cautions in mind, we do see an upward trend.
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Table 2: Events by Type 2004-2011

Events by Type 2004-2011
EventType 2004 2005 2006 2007 2008 2009 2010 2011 | Total Slope
ABANDONED
VEHICLE 869 760 856 984 834 763 760 821 6,647 -9.11
ACCIDENT
WITH INJURI 473 494 554 269 15 16 18 21 1,860 | -88.24
ACCIDENT
WITH UNKNO 392 338 348 316 301 299 278 270 2,542 | -15.67
ALARM
,OTHER 117 114 81 96 129 134 120 113 904 2.31
ANIMAL
COMPLAINT 2,341 2,755 5,755 6,140 5,485 6,458 5,904 7,269 | 42,107 | 615.42
AREA CHECK 606 743 727 842 1,082 1,021 920 914 6,855 | 49.56
ASSAULT 422 453 455 474 421 483 476 473 3,657 5.99
ASSOCIATED
LAW EVENT - - - 742 1,277 1,203 1,179 1,191 5592 | 80.00
ATTEMPT TO
LOCATE 1,164 1,342 1,477 1,492 1,179 1,027 1,147 918 9,746 | -51.90
AUTO THEFT 397 475 348 296 315 236 231 270 2,568 | -28.88
BAR CHECK 169 213 189 329 513 440 213 190 2,256 12.90
BFD CALL FOR
FIREDE - - - 333 571 575 512 601 2,592 | 47.70
BFD FIRE
ALARM ASSOC - - - 500 954 935 973 1,011 4,373 | 104.10
BFD MEDICAL
CALL ASS - - - 2,515 4,985 5,292 5,130 5299 | 23,221 | 78.00
BURGLARY 894 865 876 697 852 882 826 809 6,701 -7.35
CAR ALARM 18 29 23 15 11 2 10 3 111 -3.18
CHILD
PROBLEM 111 98 107 95 150 143 115 127 946 2.90
CITIZE
NASSIST 993 1,157 1,269 1,213 1,085 1,356 1,170 1,461 9,704 | 4136
CITIZEN
ASSIST FIRE 432 491 495 244 26 20 24 11 1,743 | -82.44
CIvi
LPROBLEM 499 576 631 552 602 659 583 660 | 4,762 15.43
CODE ENF 36 48 64 63 71 69 69 714 1,134 | 58.02
CODE ONE 1,180 1,055 1,382 1,187 1,026 993 907 1,090 8,820 | -31.30
COLD INJURY
ACCIDENT 107 64 70 46 48 51 60 63 509 -4.56
CRIMINAL
MISCHIEF 1,387 1,353 1,401 1,120 1,199 1,275 1,118 1,032 9,885 | -47.13
CRIMINAL
TRESPASS 1,560 1,388 832 547 851 700 667 501 7,046 | 132.26
DISTURBANCE 1,027 992 1,209 1,204 1,302 1,427 1,344 1,247 9,752 | 48.24
DOMESTIC 561 590 631 587 592 596 577 602 4,736 1.45
DRUG TASK
FORCE INFO 112 88 115 116 160 166 125 162 1,044 8.71
DRUNK SUBJ 1,084 1,119 1,249 1,100 1,054 1,350 1,557 1,373 9,886 53.21
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Events by Type 2004-2011
EventType 2004 2005 2006 2007 2008 2009 2010 2011 | Total Slope
DUI 746 794 693 744 755 860 1,114 948 | 6,654 | 41.98
E-9-1-1
HANGUP 1,307 2,232 2,050 2,090 2,196 1,821 1,857 | 1,526 | 15,079 | -10.99
EVENT TYPE
ONLY FOR 90 92 73 92 79 94 85 113 718 2.10
EXTRA
PATROL 728 725 734 644 900 855 2,151 | 1,245 | 7,982 | 135.33
FELONY
MENACING 45 57 55 38 41 42 31 27 336 -3.48
FIGHT 498 575 479 566 517 456 385 438 | 3914 | -17.71
FIRE ALARM 1,030 980 949 463 34 17 14 21| 3,508 | 179.98
FIRWORKS
VIOL 609 565 649 509 528 499 562 636 | 4,557 -3.06
FOLLOWUP 4,955 5,123 6,487 6,007 6,204 6,471 6,694 | 7,598 | 49,539 | 315.54
FOOT PATROL
INSPECI 616 818 1,146 1,183 1,413 1,364 1,263 | 1,152 | 8,955 | 81.68
FOR
INITIATING A
PAG 643 767 694 765 612 663 528 497 | 5169 | -29.32
FORGERY 81 39 41 15 21 13 4 12 226 -8.76
FOUND CHILD 25 19 29 31 19 22 15 23 183 -0.80
FOUND
PROPERTY 903 932 1,014 944 970 895 894 967 | 7,519 -0.87
FRAUD 584 620 658 645 669 615 593 626 | 5,010 0.64
GRAFFITI
CRIM MISC 75 64 79 80 128 130 277 203 | 1,036 | 25.74
HARASSMENT 849 807 810 975 848 832 870 834 | 6,825 1.77
HAZARD 631 657 669 655 568 611 670 635 | 5,096 -2.00
HILL AREA
NOISE 638 603 578 611 720 738 830 773 | 5491 | 3177
HIT AND RUN
ACCIDENT 863 792 802 797 755 747 740 733 | 6,229 | -16.39
HOLDUP
ALARM 134 120 109 130 158 142 121 137 | 1,051 1.82
ILLEGALCAMP
ING 13 43 79 35 38 89 119 172 588 | 18.17
IMPOUND 720 371 178 62 76 72 29 34| 1542 | -81.14
INDECENT
EXPOSURE 137 147 119 117 156 127 112 120 | 1,035 -2.75
INFORMATIO
N 381 390 490 663 725 712 911 | 1,033 | 5,305 | 94.01
INTRUSION
ALARM 2,533 2,157 2,234 2,250 2,349 2,272 2,150 | 2,180 | 18,125 | -27.30
LIQUOR LAW
VIOL 99 165 97 73 105 71 214 234 | 1,058 | 13.62
LITTERING 68 72 71 42 61 39 38 40 431 -5.27
LOITERING 598 701 619 531 434 399 342 379 | 4,003 | -48.63
LOST CHILD 37 28 26 35 37 21 31 29 244 -0.64
LOST 852 883 823 770 458 416 407 424 | 5,033 | -82.25
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Events by Type 2004-2011
EventType 2004 2005 2006 2007 2008 2009 2010 2011 | Total Slope
PROPERTY
MAIL
TAMPERING 10 22 16 11 13 15 5 17 109 -0.44
MENTAL
SUBJECT 101 95 71 81 84 69 115 121 737 2.82
MISSING
PERSON 515 432 453 475 415 432 400 418 3,540 | -11.45
NARCOTICS 239 256 294 320 296 315 394 300 2,414 13.76
NOISE
COMPLAINT 3,388 3,188 3,145 2,997 2,612 2,650 2,674 2,751 | 23,405 | 105.94
NON-
CRIMINAL,
CRIME 217 241 256 228 219 181 159 146 1,647 | -13.58
ODOR
INVESTIGATIO
N 33 47 57 25 2 - 2 3 169 -7.49
OPEN
CONTAINER
vioL 65 61 47 42 33 53 44 33 378 -3.57
OPEN DOOR 283 328 333 262 255 300 331 362 2,454 5.50
OTHER - - - 394 500 541 829 1,047 3,311 | 163.50
OUTSIDE
AGENCY ASSIS 487 668 681 665 615 593 727 706 5,142 18.02
PANIC ALARM 123 115 125 126 130 105 112 114 950 -1.60
PARKING
COMPLAINT 2,056 1,792 1,826 2,016 2,075 1,993 2,098 2,001 | 15,857 20.30
PARTY 229 151 154 103 182 90 57 39 1,005 | -22.77
PARTY DOWN 396 521 518 37 12 19 12 9 1,524 | -80.67
PEDESTRIAN
CONTACTS 4,261 4,508 6,360 6,001 5,168 5,370 5,605 5567 | 42,840 | 128.86
PERSON IN
LOBBY 46 331 590 653 816 890 918 1,006 5,250 | 127.60
PHONE MSG 4,696 3,844 3,646 3,466 3,737 3,273 3,289 3,634 | 29,585 | -11.20
PHOTO
RADAR 841 772 803 1,165 1,343 805 530 351 6,610 | -53.05
PROPERTY
DAMAG EACCI 3,386 3,137 3,087 3,303 2,840 2,743 2,589 2,448 | 23,533 | 128.58
PROWLER 161 199 162 141 192 152 150 151 1,308 -3.50
PUBLIC WRKS
INFO - - - 75 117 79 51 54 376 | -10.80
RECKLESS
ENDANGERM
E 15 29 30 55 51 33 62 48 323 4.77
RECOVERED
STOLEN PRO 95 148 107 67 48 61 50 49 625 | -11.54
RESTRAINING
ORDER VI 135 152 133 174 177 121 185 188 1,265 5.99
ROBBERY 39 38 44 33 44 49 33 39 319 0.01
ROLLOVER
ACCD-LAW 24 26 32 21 5 3 2 5 118 -4.24
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Events by Type 2004-2011
EventType 2004 2005 2006 2007 2008 2009 2010 2011 | Total Slope
RUNAWAY 30 28 18 34 46 29 19 24 228 -0.50
SAND
REQUEST 28 21 39 51 30 32 20 23 244 -0.98
SEX ASSAULT 161 175 156 139 173 129 129 151 | 1,213 -4.13
SHOPLIFTER
IN CUSTOD 489 397 286 355 366 296 237 260 | 2,686 | -28.12
SHOTS FIRED 140 122 94 115 109 136 95 128 939 -1.18
SIGNAL LIGHT
MALFUNC 390 344 419 432 399 437 404 458 | 3,283 9.49
SIGNAL/SIGN
CALLOUT 93 108 189 160 46 63 132 164 955 1.49
SIMULCAST
OF INFORMA 90 84 81 97 9% 90 82 91 711 0.27
SMALL
WILDLAND
FIRE 39 22 36 13 3 1 2 4 120 -5.48
SMOKE
INVESTIGATIO
N 66 76 86 37 2 4 7 5 283 | -12.54
SNOWPLOW/
SAND REQU 12 17 24 43 35 28 33 28 220 2.33
SOCIAL SVCS
ASSIST - - - 22 44 30 18 17 131 -3.60
SOLICITOR
COMPLAINT 150 143 116 94 101 140 145 97 986 -3.36
STALKING 16 20 15 32 31 27 26 20 187 1.11
SUICIDE 166 182 193 155 49 33 29 37 844 | -26.83
SUMMONS 424 172 166 134 145 171 168 104 | 1,484 | -26.60
SUSPICIOUS
SITUATION 1,174 1,313 1,219 1,068 1,266 1,205 1,184 | 1,291 | 9,720 3.93
SUSPICIOUS
VEH 297 507 407 338 369 224 257 301 | 2,700 | -20.71
TEST
INCIDENT 644 697 913 751 765 786 847 683 | 6,086 7.81
THEFT 1,955 1,969 2,094 1,878 2,095 2,112 2,086 | 1,978 | 16,167 | 12.11
THREATS
COMPLAINT 356 368 355 321 253 272 331 292 | 2,548 | -11.31
TRAFFIC
COMPLAINT 1,461 1,435 1,604 1,595 1,497 1,491 1,526 | 1,623 | 12,232 | 13.71
TRAFFIC STOP 28,233 | 29,233 30,249 | 26,563 | 24,614 | 21,875 | 25831 | 24,649 | 211,247 | 823.44
TRAFFIC
VIOLATIONSB - 501 306 474 696 550 552 742 | 3,821 | 46.11
TRESPASS 810 877 828 895 1,062 1,175 1,165 | 1,275 | 8,087 | 70.27
UNATTENDED
DEATH 50 50 42 56 51 59 39 38 385 -1.11
UNKNOWN
PROBLEM 135 145 145 149 111 77 60 91 913 | -11.61
USED FOR
COMMUNITY 147 157 176 168 157 144 122 9% | 1,167 -7.61
VEHICLE 55 11 17 9 10 9 26 26 163 -1.80
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Events by Type 2004-2011

EventType 2004 2005 2006 2007 2008 2009 2010 2011 | Total Slope
RELOCATED

BY

WARRANT

ARREST 655 737 793 641 646 573 621 585 5,251 | -20.54
WEAPONS

VIOLATION M 46 70 48 69 65 76 46 52 472 0.02
WELFARE

CHECK M 1,478 1,562 1,704 1,775 1,660 1,877 1,937 2,076 | 14,069 76.96
Total 100,070 | 102,582 110,466 | 108,275 | 108,637 | 105,762 | 110,663 | 112,021 1,313

Page 14 of 100




Corona Solutions

Boulder Police Department Staffing Study

Figure 1: CAD Event Count
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Calls for Service (CFS)
We classified a CAD event as a call for service (CFS) if there was a time difference between the
entry of the event in CAD and the arrival of a patrol unit. Those events with no time elapsed
between entry and arrival were classified as unit-initiated events and not CFS. Including unit-
initiated events in calculations of response time would skew the result to an invalid small
number.

Figure 2: CFS and NonCFS Counts shows the trend over the period of the data of the volume of
CAD events classified as CFS and NonCFS. The CFS trend increased from 2004 through 2006, but
then leveled off, showing only a slight increase in 2011. The NonCFS count decreased from 2006
through 2009 then recovered some through 2011.

It is common that as CFS counts go up NonCFS counts will go down unless units are added.
Administrative practices and policy changes can also have major impacts on either of these
figures.
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Figure 2: CFS and NonCFS Counts
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Figure 3: Proportion of CFS vs NonCFS Events is similar to Figure 2: CFS and NonCFS Counts, but
the calculation is based on the proportion of events in each classification. The covariance of the
two is clearly visible where one goes up and the other goes down.

Figure 3: Proportion of CFS vs NonCFS Events
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shows the total of events classified as CFS by year from 2004-2011, and then shows the forecast
for CFS numbers through 2017. The years 2004 and 2005 were not considered in the trend
analysis because of some major changes in how calls were counted in 2006 and after. The
projection was limited to six years following a common practice of limiting the number of years
for projections to the number of years of data. There is a slight upward trend in CFS volume, but
a change in procedures or how calls are handled could easily send this trend higher or lower.
The overall demand for service appears to be very stable.

Table 3: Trend in CFS Counts

2006

2007

2008

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

2016 | 2017

59,624

58,528

58,870

59,248 | 58,892 | 61,372 | 60,443 | 60,735 | 61,027 | 61,318

61,610 | 61,902

Figure 4: CFS and Non-CFS Average per Day and Table 4: CFS and Non-CFS Average per Day show
the annual pattern of CAD events per day by month. We present the average per day rather
than the total for each month to avoid the complication of months of different lengths.

This pattern is typical of most police agencies in the United States where workload tends to

follow the temperature.

Figure 4: CFS and Non-CFS Average per Day
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Table 4: CFS and Non-CFS Average per Day

CFS and Non-CFS Average per Day
Officer- Calls For
Initiated Service Total
Jan 151 153 305
Feb 134 150 283
Mar 138 146 285
Apr 132 164 295
May 147 167 314
Jun 140 182 322
Jul 145 194 339
Aug 144 197 340
Sep 140 181 320
Oct 148 180 328
Nov 141 150 291
Dec 111 152 263
Total 139 168 307
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Weekly Data.
As we drill into more granular data Figure 5: Event County by Day and Hour-2011 and Table 5:
Event Count by Day and Hour 2011 show the average volume of events for each hour of the
week.

Figure 5: Event County by Day and Hour-2011 and Table 5: Event Count by Day and Hour 2011
show the pattern CAD event volumes through the typical week. The pattern is typical of most
police agencies with a concentration of activity in mid-days on Monday through Friday, and
escalations on Friday and Saturday nights.

Two items are notable from this data. One is that Thursday evenings show a similar escalation to
that of Fridays and Saturdays, though not as steep. This is more common in jurisdictions where a
university is in or near the city, and Boulder follows that pattern. Also a bit unusual is that the
activity in mid-morning is slightly higher than the afternoon.

A further caution is that all CAD events are included, so this should not be interpreted as a
measure of the demand for service. We include all here because these same activity rates
impact Communications as well as Patrol.

Figure 5: Event County by Day and Hour-2011

Event Count by Day and Hour
2011
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Table 5: Event Count by Day and Hour 2011

1Sun |2Mon |3 Tue |4Wed |5Thu |6Fri |7 Sat | Total

0000-0059 1,026 446 401 443 596 803 1,087 4,802
0100-0159 887 307 321 406 459 673 898 3,951
0200-0259 769 239 289 257 333 588 813 3,288
0300-0359 372 142 164 157 183 242 414 1,674
0400-0459 185 116 120 116 124 173 200 1,034
0500-0559 140 106 107 139 140 146 149 927
0600-0659 174 163 207 221 222 204 201 1,392
0700-0759 212 443 506 502 520 460 397 3,040
0800-0859 361 692 791 839 872 732 576 4,863
0900-0959 490 920 972 984 880 864 655 5,765
1000-1059 643 1,152 1,146 1,306 1,197 997 765 7,206
1100-1159 613 1,102 1,298 1,243 1,162 1,043 719 7,180
1200-1259 618 1,045 1,040 996 929 880 731 6,239
1300-1359 600 1,052 1,072 1,107 1,048 970 688 6,537
1400-1459 682 1,191 1,248 1,175 1,100 978 732 7,106
1500-1559 700 1,196 1,266 1,189 1,084 994 691 7,120
1600-1659 689 978 1,137 1,099 947 942 753 6,545
1700-1759 665 872 922 901 808 823 703 5,694
1800-1859 563 730 703 761 703 725 732 4,917
1900-1959 446 506 560 591 599 713 645 4,060
2000-2059 440 471 514 563 612 599 589 3,788
2100-2159 475 513 473 522 599 669 750 4,001
2200-2259 620 574 599 668 764 960 993 5,178
2300-2359 552 615 551 647 896 1,191 1,153 5,605

Total 12,922 15,571 16,407 16,832 16,777 17,369 16,034 111,912
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Performance - Patrol

This section deals with the actual performance of the patrol units during the year 2011. We did
not restrict the queries for these tables and figures to patrol units because of the difficulty of
obtaining valid selection criteria. Instead, we relied on the fact that responding units to calls for
service are overwhelmingly patrol units.

Response Time: The term “response time” is used throughout law enforcement, but it means
different things to different agencies. Some define response time as that amount of time
elapsed from the time of the first call to the communications center to the time of arrival of the
first responding unit. Others calculate it as the time from the first unit’s going en route until
arrival. Still others do not count a two-unit call as having an arrival until the second unit has
arrived, so caution is necessary when comparing “response times” from different agencies.

Rather than use an imprecise term in our studies we simply label the data “Entry to Arrival”
time. We use the same standard for other statistics.

CAD Records: Each CAD record typically contains time stamps for the event and also for each
involved unit. Those are:

e Entered - Event

o Dispatched - Unit (dispatching the first unit will generate a record for the event as
well)

e Enroute - Unit(when the first unit acknowledges the dispatch and goes en route
will generate a record for the event as well)

e Arrived — Unit (when the first unit arrives will generate a record for the event as
well)

e (leared - Unit

e Closed - Event (a record is typically created when the last unit clears)

Data Limitations: Though a CAD system may be very well-designed, it is still operated by
humans, and humans are fallible. One of the most common problems we see is that officers fail
to mark themselves as arrived when they arrive. In an extreme emergency it is natural that an
officer will make handling the emergency a higher priority than notifying Communications that
he has arrived, but that a very rare circumstance. Much more common is an officer’s forgetting
to change his status until some time after he has arrived, or perhaps will finish the call and never
mark an arrival.

A less common error in CAD data stems from units’ not marking themselves as clear after they
finish a call. Granting the benefit of the doubt we accept that this is usually accidental, we have
seen officers in some agencies who will finish a call and then “run silent” to avoid being

Page 22 of 100



> i,

Corona Solutions

Boulder Police Department Staffing Study

dispatched to another. It is a simple matter in the Ops Force Discover system to identify those
officers. We did not audit the Boulder data for this practice, and have no reason to think it is the
practice there. We control for calls left open by capping the elapsed time at 600 minutes (ten
hours). For the cases with no arrival time we ignore the unit record when calculating time. We
do not ignore the event.

Entry to Arrival Time

Table 6: Entry to Arrival Time by Priority Summary 2011 shows the widely-used statistic for how
quickly a unit arrives on a call for service. Even though research has shown benefits of short
responses to be of value in only a small percentage of calls, this is still one of the most widely
guoted and compared statistics

Note that in Table 6 we present multiple measures for each priority. The mean is used and
misused so much that most people consider the mean and average to be the same thing, but
they are not. We strongly suggest that median is the most appropriate single measure of the
amount of time a caller would have to wait for a police unit to arrive. Various other percentiles
are also useful and appropriate.

In these tables we can see that the median time from entry to arrival for priority 1 calls in
Boulder in 2011 was 5.63 minutes. Table 7: Event Entry to Arrive Time Percentiles tells us that
an arrival is achieved within 14.08 minutes 90% of the time.

Table 6: Entry to Arrival Time by Priority Summary 2011

Entry to Arrival Time by Priority Summary

Duration in minutes between entry of event and first unit on-

scene
Earliest Date: 1 Jan 2011 Latest Date: 31 Dec 2011
Priority Mean Median | Mode Min Max | # of Events
1 7.80 5.63 | 3.67 0.15 118.37 1,943
2 8.66 6.68 | 2.48 0.13 134.92 7,514
3 15.96 10.74 | 4.65 0.10 343.67 9,712
4 26.04 1437 | 0.22 0.10 557.78 14,138
5 31.49 19.46 | 8.38 0.10 433.75 1,472
6 29.64 1366 | 0.12 0.10 536.83 3,612
7 36.62 1959 | 4.02 0.10 442.70 1,996
8 94.94 67.77 | 0.80 0.80 335.28 12
9 33.24 25.12 | 46.23 0.67 155.15 35
Overall:: 20.58 10.75 | 5.70 0.10 557.78 40,434
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NOTE: Events that had more than 10 hours or less than 5 seconds elapsed between
entry and arrival were omitted to help reduce data skewing.

Table 7: Event Entry to Arrive Time Percentiles

Event Entry to Arrive Time Percentiles

Earliest Date: 01 Jan 2011 Latest Date: 31 Dec 2011

Minutes from Event Entry to First Unit Arrival for
Listed Percentages of Calls for Service

Priority 50% 75% 90% 95% Count
1 5.63 8.80 | 14.08 20.01 1,943
2 6.68 | 10.33 | 16.00 21.89 7,514
3 10.74 | 18.64 | 32.57 47.21 9,712
4 14.37 | 30.15| 60.45 89.28 14,138
5 19.46 | 37.80 | 71.18 99.48 1,472
6 13.66 | 35.23 | 72.90 112.08 3,612
7 19.59 | 4524 | 91.49 126.58 1,996
8 67.77 | 109.85 | 285.71 335.28 12
9 25.12 | 45.20 | 86.52 131.66 35

Entry to Arrival Time Over Years

Since 2004 the time elapsed from CAD entry to the first arrival has remained very stable.

Table 8E: Median Entry to Arrival for Priority 1 Calls by Year

Year Minutes
2004 5.52
2005 5.40
2006 5.28
2007 5.73
2008 5.63
2009 491
2010 5.87
2011 5.63

As shown in Figure 6: Median Time Entry to Arrival by Day and Hour, there was great variation in
emergency response in 2011. Put simply, the time is longer during the day and shorter at night.
Absent further study, the reason for that pattern is unknown. The reader may note the spikes in
the lines for each day of the week. These are due to the relatively few Priority 1 incidents,
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especially during the early morning hours when the entire call volume is down and a few
outliers can skew even the median.

Figure 6: Median Time Entry to Arrival by Day and Hour
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Below we present tables for the time from entry to arrival as medians and means respectively. We
highlighted those statistics greater than ten minutes for a visual reference.

Table 9: Median Time Entry to Arrival by Day and Hour
Median Time Entry to Arrival by Day and Hour
Priority 1 2011

31 Dec

Earliest Date: 1Jan 2011 Latest Date: 2011

Sun Mon Tue Wed Thu Fri Sat Total

0000-0059 3.84 494 | 3.53 6.83 | 5.17|3.38| 3.57 | 3.83
0100-0159 2.58 290 | 3.86 583 | 3.03|515| 2.63 | 3.37
0200-0259 3.56 3.82 | 3.63 427 | 428|331 | 3.67| 3.63
0300-0359 3.95 3.47 | 7.63 3.08| 5.53|4.85| 412 | 4.66
0400-0459 3.20 498 | 4.57 6.84 | 11.05 | 4.73 | 4.04 | 4.89
0500-0559 5.67 590 | 500 | 11.22 | 4.75|4.35| 4.10 | 5.00
0600-0659 5.20 7.07 | 8.35 6.27 | 6.43|538| 6.37| 7.07
0700-0759 497 | 1194 | 568 | 13.72| 554|823 | 6.28 | 6.42
0800-0859 2.42 9.27 | 6.48 6.00| 644|518 | 542 | 5.86
0900-0959 5.63 470 | 6.04 484 | 655|888 | 6.75| 6.11
1000-1059 6.76 6.00 | 7.07 6.82 | 6.10|525| 8.13| 6.72
1100-1159 5.07 6.43| 6.05| 1093 | 4.10|6.43| 7.47 | 6.48
1200-1259 7.78 7.10 | 9.12 560| 6.86|7.02| 510 | 7.08
1300-1359 4.28 794 | 7.78 843 | 9.07|6.67| 7.33| 7.60
1400-1459 7.65 498 | 4.87 6.62| 9.48|595| 6.77 | 5.98
1500-1559 6.50 742 | 7.53 722 | 5.65|8.08| 745| 7.19
1600-1659 8.92 7.52 | 8.03 6.27 | 557|830 | 6.22 | 6.70
1700-1759 7.23 533 | 5.88 7.37 | 594|557 | 5.75| 5.88
1800-1859 8.94 558 | 7.46 9.62 | 7.67|8.13| 508 | 7.63
1900-1959 8.19 7.17 | 6.78 556 | 513|570 | 498 | 581
2000-2059 3.85 423 | 6.68 562 | 7.08|892| 597 | 5.90
2100-2159 5.33 558 | 5.00 3.89 | 5.82|3.70| 497 | 5.02
2200-2259 3.11 5.24 | 5.10 6.02| 453 |6.31| 4.03 | 5.03
2300-2359 4.47 542 | 5.55 460 | 341|267 | 3.92| 4.20

Total | 4.95 588 | 591 6.39 | 571 |571| 473 | 5.63
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Table 10: Mean Time Entry to Arrival by Day and Hour

Mean Time Entry to Arrival by Day and Hour

Priority 1 2011

Earliest Date :1Jan 2011 Latest Date: 31 Dec 2011
1 Sun 2 Mon 3Tue | 4Wed | 5Thu | 6Fri | 7 Sat | Total
0000-0059 7.16 4.57 412 7.40 | 14.32 3.58 4.76 6.52
0100-0159 5.63 6.83 3.19 7.92 4.53 5.09 3.62 5.06
0200-0259 4.60 4.83 4.45 8.35 4.85 3.78 6.44 5.32
0300-0359 5.99 3.97 8.53 4.95 4.79 9.90 | 7.48 6.57
0400-0459 4.31 8.21 457 10.48 | 11.05 4.73 5.44 6.98
0500-0559 5.67 5.29 5.00 11.22 4.75 5.47 5.55 6.08
0600-0659 6.64 6.59 14.88 5.79 6.43 6.10 6.37 7.65
0700-0759 4.92 16.30 6.86 14.30 | 12.39 7.86 5.17 | 10.19
0800-0859 2.64 8.13 7.62 7.73 6.29 6.14 | 5.23 6.82
0900-0959 8.05 5.55 7.92 5.05| 15.34 | 10.46 8.84 8.69
1000-1059 6.35 7.73 6.78 7.25 | 16.07 5.09 8.57 8.38
1100-1159 9.57 14.90 7.02 10.93 8.86 | 13.33 7.56 9.93
1200-1259 9.57 6.85 10.22 6.87 8.03 9.20 9.41 8.58
1300-1359 6.59 8.55 10.07 16.07 | 11.36 9.21 | 6.50 | 10.54
1400-1459 8.86 5.42 6.06 10.26 | 10.92 7.02 7.27 7.75
1500-1559 10.19 8.18 7.50 10.06 9.32 | 10.50 7.22 9.05
1600-1659 9.13 8.72 11.09 8.43 6.60 | 13.92 7.51 9.65
1700-1759 6.03 8.98 11.01 8.74 7.91 5.99 8.25 8.53
1800-1859 9.31 6.16 7.16 13.77 8.41 9.98 | 9.83 9.20
1900-1959 8.41 6.55 8.05 7.61 5.70 7.28 5.95 7.30
2000-2059 6.95 6.62 7.99 6.16 7.10 | 13.41 8.79 7.90
2100-2159 5.88 5.68 5.43 6.19 9.22 7.37 | 14.59 7.52
2200-2259 4.45 5.43 6.44 5.25 5.77 9.38| 5.12 5.97
2300-2359 451 5.26 10.97 5.22 4.30 7.07 | 3.95 6.12
Total 6.95 7.21 7.98 8.80 8.52 8.28 6.79 7.80

To establish whether 2011 was similar to 2010 we present Figure 7: Median Time Entry

to Arrival by Hour Over Years below. While there is some variation among hours of the

day the pattern appears to hold over both years.
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Figure 7: Median Time Entry to Arrival by Hour Over Years
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A common term in workload studies is committed time, though there is no standard definition.
Our take on committed time is presented as the total time recorded from arrival to clear for
units on CAD events. This statistic does not include travel time when responding to calls, so that
could be an additional statistic to consider. See Figure 8: Mean Total Time Arrive-Clear and Table
11: Total Time Per Week Arrival to Clear by Day and Hour below.

This is the total time averaged per week over a one-year period. From a patrol supervisor’s or
manager’s point of view, this could be interpreted as having 6.19 unit-hours consumed on
events on Friday nights between 2300-2359. That would consume seven on-duty units just to
handle those events.
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Figure 8: Mean Total Time Arrive-Clear
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Table 11: Total Time Per Week Arrival to Clear by Day and Hour

Total Time Per Week Arrival to Clear by Day and

In Hours from Arrive to Clear for All Responding Units

Hour

Earliest: 01 Jan 2011 Latest: 01 Jan 2012
Sun Mon Tue Wed Thu Fri Sat

0000-0059 5.62 2.72 2.11 2.64 3.08 4.65 6.30
0100-0159 5.48 1.90 3.11 2.87 4.31 5.86 6.34
0200-0259 6.03 2.27 1.81 1.74 3.36 4.03 5.79
0300-0359 2.35 1.09 1.11 1.25 1.86 1.79 3.09
0400-0459 1.47 0.77 0.79 0.91 0.63 0.87 3.04
0500-0559 0.76 0.98 0.91 0.41 0.48 0.79 0.97
0600-0659 1.43 1.00 2.19 2.09 1.22 1.32 1.72
0700-0759 1.38 3.90 4.69 4.27 1.78 2.04 472
0800-0859 2.38 3.58 4.23 3.53 2.50 3.11 6.67
0900-0959 2.25 4.80 452 3.56 3.21 3.62 4.80
1000-1059 3.39 3.86 4.44 4.09 4.50 3.64 4.12
1100-1159 2.93 3.16 4.02 3.91 3.17 3.56 5.07
1200-1259 2.25 2.88 4.19 4.14 3.93 3.90 3.40
1300-1359 2.18 4.27 3.56 3.47 3.31 3.79 3.84
1400-1459 2.92 4.07 3.53 3.54 3.77 3.36 3.11
1500-1559 3.15 5.62 4.31 3.65 3.04 3.50 3.40
1600-1659 3.33 3.62 4.16 3.94 3.99 4.48 3.89
1700-1759 3.44 3.34 422 452 3.39 3.37 3.34
1800-1859 3.59 3.30 3.32 2.85 3.41 3.53 3.37
1900-1959 2.71 2.16 2.93 4.39 2.44 4.07 3.44
2000-2059 2.80 2.70 3.72 2.23 2.77 2.90 2.44
2100-2159 2.49 3.11 2.37 3.12 2.97 3.15 2.58
2200-2259 2.76 3.70 2.55 3.25 3.01 4.90 4.46
2300-2359 3.10 3.09 2.24 3.43 5.01 6.19 5.95

Total 70.17 | 71.86| 75.01 73.80 | 71.14 | 82.42| 95.89

Boulder’s CAD data is such that the district identifier appears not to be exhaustively and consistently

applied, so the reader is advised to pay the most attention to the data for Districts 1 through 5. In

reviewing
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Table 12: Time Analysis by District understand that each column is calculated independently, so
the Total column will not be the sum of any other columns.
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Table 12: Time Analysis by District
Time Analysis by District

Earliest 01 Jan Latest 31 Dec
Date: 2011 Date: 2011
Average Minutes
Entry- Dispatch- | Entry- | Arrival-
District Priority Count | Percent | Dispatch Arrival Arrival Clear Total
]_ 1 277 3 1.01 8.03 9.03 87.06 96.09
2 2,388 30 0.67 4.46 5.13 24.85 29.98
3 1,458 18 8.44 9.03 17.46 35.72 53.19
4 2,841 35 14.70 13.07 27.77 120.24 148.01
5 457 6 14.91 10.60 25.51 22.87 48.38
6 440 5 10.92 24.08 35.00 50.77 85.77
7 184 2 34.81 20.35 55.16 16.68 71.85
8 1 0 1.20 4.18 5.38 68.50 73.88
9 3 0 1.67 5.65 7.32 | 1,893.09 | 1,900.41
Total: 8,049
INO 7 1 100 0.02 0.00 0.02 20.23 20.25
Total: 1
2 1 350 5 1.18 7.70 8.88 79.41 88.29
2 2,587 35 0.78 4.71 5.49 23.92 29.41
3 1,627 22 7.35 9.02 16.37 35.54 51.91
4 2,077 28 17.05 14.71 31.77 77.39 109.16
5 214 3 16.31 14.38 30.69 13.46 44.16
6 323 4 20.14 16.75 36.89 73.25 110.14
7 125 2 41.57 13.83 55.40 23.19 78.59
8 1 0 0.63 0.17 0.80 251.87 252.67
9 4 0 19.24 15.78 35.01 132.87 167.88
Total: 7,308
3 1 339 4 0.89 5.24 6.13 69.10 75.23
2 3,095 35 0.44 2.35 2.79 24.78 27.56
3 1,498 17 6.82 6.84 13.66 35.90 49.56
4 2,966 34 11.14 9.77 20.91 51.08 71.99
5 404 5 7.52 5.19 12.71 18.54 31.25
6 439 5 10.86 7.70 18.55 46.47 65.02
7 91 1 24.53 7.48 32.01 28.09 60.11
8 3 0 27.02 34.27 61.29 65.48 126.77
9 4 0 16.60 2.07 18.67 389.79 408.46
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Total: 8,839 | | | |
3H 1 183 4 0.88 5.15 6.03 78.91 84.94
2 981 22 0.65 4.30 4.95 34.36 39.31
3 1,266 28 7.94 7.02 14.96 25.83 40.79
4 1,606 36 11.54 11.16 22.70 50.97 73.67
5 197 4 18.36 8.51 26.87 22.20 49.08
6 236 5 25.98 24.84 50.82 119.63 | 170.46
7 49 1 25.52 14.72 40.24 32.65 72.90
9 1 0 0.55 12.10 12.65 5.48 18.13
Total: 4,519
3M 1 139 4 0.82 4.20 5.02 73.03 78.05
2 858 28 0.76 3.84 4.60 26.60 31.20
3 564 18 3.70 5.94 9.64 29.27 38.91
4 1,152 37 6.05 9.36 15.41 79.85 95.25
5 225 7 4.72 4.40 9.12 18.47 27.59
6 144 5 8.11 11.73 19.84 70.41 90.26
7 27 1 8.09 3.50 11.59 32.28 43.86
Total: 3,109
4 1 201 4 1.17 8.44 9.61 73.46 83.06
2 1,637 30 0.72 5.04 5.77 24.92 30.69
3 1,074 19 6.84 10.73 17.57 37.95 55.52
4 1,858 34 15.50 13.09 28.59 46.67 75.26
5 325 6 17.19 9.95 27.14 22.17 49.31
6 281 5 12.05 23.03 35.08 56.30 91.38
7 147 3 40.06 16.31 56.36 15.92 72.28
9 2 0 9.63 1.83 11.46 49.91 61.37
Total: 5,525
5 1 507 5 1.00 7.04 8.04 67.31 75.35
2 3,016 30 0.73 4.03 4.76 36.30 41.06
3 2,590 26 6.69 7.82 14.51 38.10 52.60
4 2,822 28 16.47 13.38 29.86 89.28 | 119.14
5 409 4 36.43 8.16 4459 17.81 62.40
6 429 4 14.72 12.12 26.85 73.60 | 100.45
7 132 1 40.98 15.73 56.71 19.07 75.78
8 1 0 57.07 2.77 59.83 11.17 71.00
9 12 0 13.32 15.54 28.85 48.73 77.59
Total: 9,918
6 1 50 2.97 23.57 26.53 0.07 26.60
4 1 50 0.02 0.00 0.02 25.20 25.22
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Total: 2
CAM 2 2 100 0.02 0.00 0.02 2.40 2.42
Total: 2
DUI 1 2 0 0.02 0.00 0.02 20.03 20.04
2 1,077 92 0.02 0.00 0.02 20.32 20.34
3 23 2 0.02 0.39 0.41 32.93 33.34
4 62 5 0.02 0.28 0.30 18.14 18.44
5 5 0 0.02 3.33 3.34 3.90 7.24
6 5 0 0.02 0.61 0.63 11.05 11.68
Total: 1,174
ENF 1 1 0 0.02 6.47 6.48 71.08 77.57
2 4,831 95 0.02 0.00 0.02 10.07 10.09
3 67 1 0.21 0.87 1.07 16.61 17.68
4 42 1 0.90 2.93 3.83 21.45 25.28
5 15 0 0.02 1.98 1.99 12.56 14.56
6 121 2 4.41 10.51 14.92 21.07 35.99
7 15 0 0.02 5.68 5.70 13.84 19.54
Total: 5,092
INV 2 9 5 0.02 0.69 0.71 14.94 15.65
3 28 15 0.13 1.94 2.07 16.66 18.73
4 24 13 0.18 2.05 2.23 34.15 36.38
5 8 4 0.02 7.43 7.44 27.35 34.79
6 94 49 9.37 5.22 14.59 26.76 41.35
7 28 15 0.28 1.87 2.16 25.78 27.94
Total: 191
LAZ2 3 1 100 9.57 16.00 25.57 15.48 41.05
Total: 1
LD 3 1 14 45.68 0.10 45.78 193.82 | 239.60
4 3 43 14.92 63.21 78.13 50.56 | 128.69
6 2 29 34.81 18.93 53.73 58.63 | 112.36
7 1 14 3.82 0.08 3.90 20.35 24.25
Total: 7
MC 2 2,424 99 0.02 0.00 0.02 9.04 9.05
3 7 0 0.02 0.86 0.88 21.68 22.56
4 10 0 0.02 2.04 2.06 32.00 34.06
5 4 0 0.02 26.09 26.11 19.86 45.97
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6 12 0 0.22 2.41 2.63 65.78 68.41
7 3 0 0.02 20.91 20.92 28.89 49.82
Total: 2,460
PCW 1 21 0 1.90 6.72 8.62 52.88 61.50
2 1,092 21 0.07 0.47 0.54 21.15 21.69
3 363 7 9.34 6.58 15.92 53.49 69.41
4 857 16 13.32 6.80 20.12 38.78 58.90
5 131 3 3.51 1.80 5.31 22.21 27.52
6 1,412 27 23.12 8.91 32.03 42.80 74.83
7 1,322 25 21.47 7.81 29.29 44.39 73.68
8 5 0 17.71 60.92 78.63 156.62 | 235.25
9 9 0 54.83 5.72 60.55 169.37 | 229.92
Total: 5,212
PDF 1 4 0 0.18 17.07 17.24 4.99 22.23
2 135 5 0.02 0.28 0.30 22.87 23.17
3 52 2 1.30 3.65 4.95 28.61 33.56
4 1,378 47 0.45 1.95 2.40 15.72 18.12
5 423 14 0.08 3.14 3.22 58.34 61.56
6 521 18 7.47 3.23 10.70 24.94 35.64
7 436 15 1.40 0.46 1.86 29.00 30.85
8 2 0 0.02 222.11 222.13 51.69 | 273.82
Total: 2,951
PR 2 3 2 0.02 0.00 0.02 6.59 6.61
8 192 98 0.02 7.02 7.04 378.17 | 385.21
Total: 195
SA 1 1 0 0.02 0.00 0.02 9.37 9.38
2 171 52 0.02 0.05 0.07 13.59 13.66
3 9 3 0.02 17.88 17.90 51.49 69.39
4 130 39 0.02 0.74 0.76 34.63 35.39
5 3 1 0.02 0.00 0.02 282.38 | 282.39
6 10 3 0.08 15.75 15.83 66.70 82.54
7 5 2 0.02 3.29 3.31 78.36 81.66
8 2 1 0.02 0.01 0.03 213.84 | 213.87
Total: 331
All: 7.35 7.00 14.35 4253 56.88
Grand Total: 64,886
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Communications

We did receive data from the Boulder telephone system covering March 1, 2009 through March 31,
2011 and were able to calculate the mean calls per day as shown in Figure 9. Though this data covers
only 25 months it is interesting to note a declining trend in the number of calls. We will not speculate on
the cause for this, or even the external validity, but it may justify further study.

Figure 9: Telephone Calls per Day
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Time to Dispatch: One of the main performance measures for a communications center is the

time spent processing calls and dispatching units, especially in emergencies. Below we present a
series of tables and charts showing how much time elapsed between the entry of an event into
CAD and the dispatching of the first unit.

One should not use this data as the evaluation of the performance of the staff in the
Communications Center. Skill and speed are factors in getting the calls entered and dispatched
from the center, but if there are no units available to be dispatched then the call waits in the
gueue clocking time until one becomes available.

Table 13: Event Entry to Dispatch Time Percentiles

Event Entry to Dispatch Time Percentiles
Earliest Date: 01 Jan 2011 Latest Date: 31 Dec 2011

Minutes from Event Entry to First Dispatch for Listed Percentages of Calls
for Service - 2011

Priority 50% (median) 75% 90% 95% Count
1 0.63 0.98 1.57 2.23 2,207
2 0.73 1.22 2.02 3.02 12,689
3 2.45 7.72 19.23 31.30 12,160
4 3.00 13.23 36.78 60.96 20,550
5 6.72 22.21 56.22 89.26 2,421
6 5.10 22.77 55.30 84.64 5,438
7 9.32 28.63 65.76 99.89 3,493
8 0.27 21.40 60.66 63.58 23
9 10.85 36.42 194.93 592.81 69

In an effort to determine if there was a daily pattern in the dispatching time we calculated the
median time by hour of day. Figure 10 definitely shows such a pattern with peaks around 0600-
0659 and 1500-1559. As these are shift change times for patrol one may suspect that either
there is a shortage of units on the street to be dispatched, or dispatchers are avoiding
dispatching calls to units late in their shift and holding calls for the next shift. We did not
interview dispatchers about this and have no evidence to support our suspicions beyond the
observation of the data.

Page 37 of 100



Corona Solutions

Boulder Police Department Staffing Study

Figure 10: Median Time Entry to Dispatch by Hour of Day
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Over multiple years we see the amount of time elapsing between the receipt of Priority 1 calls
and their being dispatched on a steady decline. This is graphically shown in Figure 11: Median

Time Entry to Dispatch Over Years. There is a human and technological minimum somewhere,
but a reduction of over 23 percent is impressive.
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Figure 11: Median Time Entry to Dispatch Over Years
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Figure 12: Median Time Entry to Dispatch and Table 14 below show daily and weekly pattern of
this time. Not that this is for all priorities and not just Priority 1. As would be expected, the
qgueue delay is minimal in the early morning hours and higher during business hours and the
early evening. The actual values computed do not appear to be a problem.
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Figure 12: Median Time Entry to Dispatch
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Table 14: Median Time Entry to Dispatch by Day and Hour

Median Time Entry to Dispatch by Day and Hour

2011
Earliest Date: 1 Jan 2011 Latest Date: 31 Dec 2011
1 Sun 2Mon | 3Tue | 4Wed | 5Thu 6 Fri 7 Sat All

0000-0059 1.08 0.83 0.82 1.03 0.92 0.92 1.08 0.97
0100-0159 0.85 0.82 0.58 0.73 0.55 0.67 1.10 0.77
0200-0259 0.83 0.83 0.76 0.70 0.65 0.73 1.01 0.82
0300-0359 0.98 0.80 0.77 0.72 0.67 0.74 1.08 0.85
0400-0459 0.99 0.78 0.75 0.72 0.58 0.86 1.01 0.82
0500-0559 1.11 0.73 0.62 0.79 0.87 0.93 1.25 0.94
0600-0659 1.37 1.83 3.21 2.20 3.08 2.28 3.87 2.42
0700-0759 1.21 1.68 1.88 1.88 1.25 1.20 1.53 1.48
0800-0859 1.48 3.20 2.02 1.80 2.09 1.46 2.08 1.97
0900-0959 1.92 3.45 2.62 2.48 1.85 1.65 2.68 2.25
1000-1059 1.98 2.20 2.38 2.48 1.91 1.37 2.50 2.08
1100-1159 2.02 2.97 2.50 2.47 1.93 1.62 2.02 2.18
1200-1259 3.03 3.18 2.55 2.61 2.38 1.88 2.80 2.53
1300-1359 1.95 3.91 2.68 2.83 2.08 2.38 3.18 2.67
1400-1459 2.12 3.04 2.97 2.60 2.90 2.15 2.13 2.57
1500-1559 2.03 3.38 5.45 3.05 3.51 2.28 3.03 3.25
1600-1659 1.92 2.49 3.67 2.03 1.95 1.82 2.06 2.15
1700-1759 1.72 2.67 2.03 1.66 2.18 2.01 1.32 1.88
1800-1859 1.70 2.57 2.65 1.68 1.45 1.43 1.28 1.67
1900-1959 1.52 2.20 2.97 1.37 1.48 1.32 1.08 1.53
2000-2059 2.08 1.73 1.92 1.37 1.63 1.48 1.12 1.58
2100-2159 1.73 2.10 1.87 2.13 1.78 2.13 1.53 1.87
2200-2259 1.18 1.15 1.63 1.25 1.20 1.43 1.12 1.23
2300-2359 0.83 1.22 0.81 0.95 1.25 1.38 1.08 1.08

Total 1.45 2.20 2.13 1.82 1.73 1.50 1.65 1.73
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Patrol Deployment

Description of current deployment
Boulder patrol officers are assigned to one of three watches, Pearl Street, or the Hill. The
watches cover the 24-hours of the day with officers working four 10-hour shifts followed by
three rest days. There is no routine rotation of work days or shifts. The shifts are scheduled as

follows:
Watch I 0600-1600
Watch II: 1500-0100
Watch Il 2100-0700

Officers are not assigned to strict teams in which all members of the team work the same days
and hours. In Boulder officers are beginning their work week every day of the week. The four
sergeants assigned to each watch start work on four different days.

Pearl Street officers work either 0900-1900 (5 officers) or 1700-0300 (2 officers) on various days
of the week. The 1700-0300 officers both work Wednesday through Saturday.

Hill officers work 1700-0300 and all but one work Wednesday through Saturday. That one officer
works Tuesday through Friday.

Patrol units
Boulder identifies field units by the officer’s personal identification number with some
exceptions. That ID number is typically changed when an officer is promoted or assigned to
some of the particular units, but not all of them.

Patrol units have ID numbers between 200 and 350. This range of numbers is not exclusive to
patrol officers; officers assigned to other units have IDs in the same range. Further complicating
any computation of work performed by patrol units is that the same ID number may be a patrol
officer for part of a year, then assigned elsewhere for the rest of the year. Recognizing that it is
not practical to develop an accurate list of patrol units over multiple years, or even within one
year, we chose to consider all units in the 200-350 range as patrol units. While not exact, we
expect that it will be consistent over the multiple years of data used in this study.
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Ops Force Deploy Analysis

To evaluate the current patrol deployment we used Corona Solutions’ Ops Force system. This
system seeks to answer two major questions:

e How many patrol officers are needed to meet the agency’s operational
goals?

e What deployment of available officers will come closest to achieving the
operational goals efficiently and consistently?

The system receives and processes data, mainly CAD data, and places it into a database from
which it can run queries and reports, and it can build deployment models to discover and
evaluate any patrol schedule.

Availability: Every employee has absences from their scheduled work shifts. The reasons for
these absences include, but are not limited to:

e Vacation

e Sick time

e Training

e Holiday time

e Compensatory time
e Military leave

The total hours per year for all of these absences for United States agencies is normally about
420 hours out of their normally scheduled 2,080 (40 hours/week * 52 weeks). Not having the full
set of data for Boulder we used 420 hours as the default. This results in an Availability Factor of
.8, or 80%. The usage of this statistic in the model is compute the number of units likely to be on
duty based on the number scheduled for duty.

The inverse of the Availability Factor is the Staffing Factor which computes how many must be
scheduled in order to expect to achieve a desired number on duty.

Lost time

Boulder patrol officers typically spend the first 30 minutes and the last 30 minutes of each shift
for briefing, vehicle maintenance and paperwork. In the model this time will be shown as on-
duty but unavailable for calls except for emergencies.
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Dataset

For this analysis we extracted all activity for unit IDs from 200-349 for the dates
beginning January 1, 2011 for 52 weeks. This generated a set of Input Statistics for the
model to use. Tables of the Input Statistics follow.
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Input Data

Figure 13: Percent of Calls Priority 1
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Table 15: Percent of Calls Priority 1

% of Calls Priority 1
Sun Mon Tue Wed Thu Fri Sat
00-01 5.15 3.84 4.71 2.97 5.26 4.65 5.47
01-02 4.97 8.72 4.51 6.6 9.56 7.25 8.87
02-03 5.72 5.71 7 5 9.14 8.07 10.64
03-04 5.99 5.49 3.88 7.22 8.24 3.37 4.47
04-05 3.3 7.46 2.59 5.49 1.47 2.15 4.41
05-06 1.25 5.26 14 4.81 1.19 5.33 7.14
06-07 3.29 5.68 3.84 4.34 2.6 4.34 2.17
07-08 3.5 3.74 4.25 3.8 4.49 1.8 3.3
08-09 2.67 3.55 5.62 4.92 3.7 5.03 2.16
09-10 4.18 2.89 2.7 2.65 3.42 3.17 3.6
10-11 2.8 3.23 3.92 3.47 2.66 2.36 4.08
11-12 5.33 1.77 2.43 2.34 2.67 2.11 5.69
12-13 2.38 1.72 2.79 2.89 4 4.83 5.28
13-14 3.8 2.48 3.3 6.09 3.37 4 2.57
14-15 5.76 1.99 3.67 2.16 1.89 3.98 4.86
15-16 3.32 3.55 3.59 2.98 3.44 4.8 4.27
16-17 4.17 2.95 3.75 4.23 5.39 5.76 3.75
17-18 2.36 3.28 7.11 6.33 491 4.43 4.65
18-19 3.28 3.19 3.9 3.15 3.48 5.28 4.47
19-20 5.31 4.74 6.06 6.3 2.28 4.07 4.5
20-21 3.42 5.29 5.3 6.25 2.27 3.06 4.32
21-22 5.03 4.41 4.69 2.55 3.88 4.76 2.4
22-23 4.57 5.1 3.01 2.29 343 3.35 2.59
23-00 2.57 2.11 4.94 3.31 3.05 4.76 3.58
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Figure 14: Percent of Calls Priority 2
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Table 16: Percent of Calls Priority 2

% of Calls Priority 2
Sun Mon Tue Wed Thu Fri Sat
00-01 22.24 35.09 24.05 32.76 31.57 22.19 24
01-02 28.67 31.54 32.76 38.32 33.49 27.19 28.05
02-03 33.33 35 30.57 40 34.75 33.68 29.2
03-04 27.18 40.65 33.98 38.55 35.05 39.18 26.01
04-05 31.4 41.79 48.05 40.65 54.41 49.46 34.55
05-06 30 43.85 49.29 44.57 52.38 30.66 35.71
06-07 43.95 42.04 42.3 40 43.47 36.95 36.95
07-08 28.94 31.55 28.19 33.33 30.33 30.72 39.66
08-09 34.22 22.97 23.12 24 26.23 24.1 29.18
09-10 27.19 15 16.02 20.28 20.57 18.78 23.19
10-11 24.56 14.94 19.11 18.65 184 15.6 26.53
11-12 25 14.44 19.24 19.43 18.97 16.43 20.99
12-13 22.18 13.6 18.83 19.73 18.13 12.56 20.42
13-14 22.81 19.29 17.73 22.19 18.56 15.57 23.71
14-15 23.71 17.93 20.73 17.83 16.24 15.92 22.16
15-16 28.7 17.94 16.91 18.11 21.25 15.63 18.23
16-17 22.98 19.4 18.16 18.22 19.91 16.92 19.54
17-18 27.36 19.47 25 23.7 22.09 18.98 22.3
18-19 28.21 23.74 20.73 22.74 22.63 24.75 26.61
19-20 28.36 19.66 21.09 24.35 27.42 27.6 26.12
20-21 26.99 22.18 28.9 27.67 29.91 27.3 23.45
21-22 28.3 25.55 25.5 26.19 28.75 26.89 22.93
22-23 28.43 25.85 24.41 27.86 25.21 24.54 24.67
23-00 31.75 22.96 26.61 30.79 21.59 25 23.62
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Figure 15: Percent of Calls Priority 3
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Table 17: Percent of Calls Priority 3

% of Calls Priority 3
Sun Mon Tue Wed Thu Fri Sat
00-01 19.2 18.75 23.11 18.29 17.66 20.82 19.15
01-02 15.63 15.43 18.64 19.82 18.18 18.42 23.26
02-03 17.96 17.14 18.47 21.42 14.02 19.29 21.28
03-04 19.35 17.58 18.44 16.86 12.37 23.64 22.35
04-05 19.83 22.38 22.07 27.47 16.17 20.43 21.32
05-06 28.74 22.8 19.71 16.86 22.61 21.33 20.23
06-07 13.18 21.59 16.34 20.86 17.39 14.13 14.13
07-08 13.15 19.78 23.4 17.61 21.91 22.89 9.91
08-09 12.83 22.97 23.12 21.53 20.98 20.86 16.21
09-10 15.06 17.1 18.05 17.63 18.85 16.93 25.25
10-11 20 17.57 18.38 18.87 19.85 17.96 26.12
11-12 16.33 20.66 16.15 24.12 16.78 18.54 22.77
12-13 21.5 18.96 19.53 23.15 23.2 23.67 23.23
13-14 22.05 22.4 25.05 19.26 18.56 26.94 24
14-15 20.83 23 21.16 27.71 27.63 27.65 20.54
15-16 19.33 20.37 22.62 24.54 22.87 23.04 24.5
16-17 24.77 26.16 22.75 28.38 22.4 25.57 26.06
17-18 22.36 27.13 20.87 23.94 24.77 25.94 25.73
18-19 23.01 25.79 27.31 22.97 28.85 26.2 19.9
19-20 21.27 25.76 21.96 22.63 22.57 26.24 19.21
20-21 19.77 22.18 21.82 23.51 19.94 21.77 18.51
21-22 15.09 20.82 19.79 23.64 20.72 20.72 22.4
22-23 22.22 18.36 22.74 19.01 21.2 18.08 19.74
23-00 16.73 22.05 19.77 20.19 19.95 17.46 17.29
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Figure 16: Percent of Calls Priority 4
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Table 18: Percent of Calls Priority 4

% of Calls Priority 4
Sun Mon Tue Wed Thu Fri Sat
00-01 48 32.69 41.5 39.57 36.84 47.39 46.52
01-02 46.68 34.89 36.72 29.51 30.14 42.59 35.25
02-03 38.8 31.42 37.57 27.85 39.02 36.14 33.91
03-04 40.09 30.76 32.03 32.53 35.05 28.37 41.05
04-05 32.23 22.38 23.37 18.68 22.05 24.73 31.61
05-06 30 22.8 19.71 22.89 16.66 32 23.8
06-07 32.96 14.77 21.15 20.86 26.95 30.43 34.78
07-08 35.96 19.78 27.12 25.23 24.71 27.1 28.09
08-09 36.36 29.12 29.37 30.46 27.77 29.49 32.43
09-10 38.91 37.1 36.79 33.81 32.57 42.06 29.38
10-11 33.68 42.82 34.8 34.7 35.35 41.37 28.16
11-12 40.33 41.77 40.7 31.61 39.65 37.79 30.6
12-13 36.17 41.57 34.18 30.52 34.13 37.92 30.63
13-14 34.22 36.3 36.4 32.43 38.81 30.73 30
14-15 33.01 36.59 33.9 30.12 33.96 32.74 34.32
15-16 31.11 34.2 30.02 29.12 28.54 28.85 33.33
16-17 31.64 31.43 32.35 26.9 29.66 27.88 28.57
17-18 33.68 29.75 25.68 26.99 27.23 27.84 30.39
18-19 32.6 27.85 28.29 29.72 26.36 25 29.1
19-20 28.01 32.54 31.79 28.36 29.42 25.11 34.23
20-21 32.69 32.11 29.2 24.1 25.92 32.51 35.8
21-22 33.01 31.86 31.2 30.35 30.56 31.37 32.8
22-23 33.98 38.09 38.46 39.01 40.97 39.79 41.29
23-00 41.2 44.41 39.54 34.43 49.29 45.63 48.73
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Figure 17: Percent of Calls Priority 5
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Table 19: Percent of Calls Priority 5

% of Calls Priority 5
Sun Mon Tue Wed Thu Fri Sat
00-01 0.93 2.4 3.3 1.7 2.25 1.91 1.89
01-02 1.42 4.69 2.25 2.2 1.91 1.81 2.15
02-03 1.04 5.71 1.27 0.71 0.6 0.35 1.98
03-04 2.76 1.09 3.88 0 1.03 0.67 1.21
04-05 4.13 0 2.59 2.19 2.94 0 2.94
05-06 3.75 1.75 14 3.61 0 1.33 1.19
06-07 3.29 6.81 8.65 6.08 2.6 6.52 2.17
07-08 10.52 13.36 7.97 7.14 4.49 6.02 4.95
08-09 3.2 3.55 5 4 3.08 5.03 54
09-10 2.09 3.94 2.93 3.14 2.85 3.7 4.63
10-11 4.21 2.62 3.18 4.12 1.69 3.07 2.04
11-12 3.33 3.11 3.09 3.98 2.67 3.05 3.2
12-13 5.11 2.87 2.09 1.57 1.86 4.58 6.69
13-14 4.18 2.28 2.83 2.68 3.16 3.57 6.85
14-15 4.8 2.35 2.15 3.37 3.16 3.53 5.67
15-16 2.11 3.17 3.59 2.98 3.23 5.01 4.55
16-17 3.88 1.68 3.34 3.81 3.94 4.61 5.51
17-18 3.68 4.37 3.21 5.16 5.8 5.69 4.16
18-19 3.28 4.79 6.09 5.18 7.46 6.25 5.97
19-20 8.15 6.77 4.62 4.87 5.71 7.23 4.2
20-21 4.18 3.64 1.76 6.25 8.83 5.52 4,93
21-22 5.34 3.78 4.36 3.83 6.21 2.8 4.8
22-23 1.96 1.36 1.67 2.62 2 3.35 2.59
23-00 3.43 2.71 3.04 3.31 1.4 2.38 2.53
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Figure 18: Percent of Calls Priority 6
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Table 20: Percent of Calls Priority 6

% of Calls Priority 6
Sun Mon Tue Wed Thu Fri Sat
00-01 2.81 5.28 2.83 1.27 3 1.91 1.68
01-02 1.18 3.35 3.38 2.2 3.34 0.9 1.19
02-03 1.04 4.28 4.45 5 1.82 1.75 2.22
03-04 3.22 2.19 6.79 2.4 4.12 3.37 243
04-05 8.26 5.97 1.29 4.39 1.47 1.07 1.47
05-06 3.75 3.5 4.22 3.61 3.57 8 5.95
06-07 2.19 6.81 4.8 4.34 2.6 6.52 6.52
07-08 7.01 5.88 8.51 7.61 11.23 8.43 7.43
08-09 10.16 12.94 12.18 9.23 11.72 9.35 7.56
09-10 10.87 18.42 19.63 15.45 16.85 8.2 9.27
10-11 12.28 14.54 16.91 13.44 15.73 14.18 9.38
11-12 7 14.22 16.15 11.94 12.16 16.9 11.74
12-13 10.92 16.09 16.97 14.73 12.53 11.59 8.09
13-14 11.78 11.82 12.05 9.51 11.81 13.26 9.14
14-15 9.61 14.67 13.39 12.77 12.86 9.95 8.64
15-16 12.38 16.07 15.64 14.67 13.36 17.03 9.97
16-17 11.04 12.65 14.4 12.71 10.78 12.69 12.28
17-18 9.21 12.25 14.67 7.98 8.48 11.6 8.57
18-19 8.21 9.58 10.48 9.45 4.97 7.21 6.71
19-20 7.09 7.45 8.95 8.88 4.28 4.97 7.8
20-21 6.46 8.6 7.37 5.95 7.12 6.44 6.48
21-22 9.43 9.14 8.05 4.79 3.62 8.68 9.33
22-23 5.22 7.14 5.35 4.59 5.73 5.68 6.23
23-00 3.43 4.53 3.42 3.97 2.81 3.17 3.37
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Figure 19: Percent of Calls Priority 7
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Table 21: % of Calls Priority 7

% of Calls Priority 7
Sun Mon Tue Wed Thu Fri Sat
00-01 1.4 1.92 0 3.4 3.38 1.09 1.26
01-02 1.42 0.67 0.56 0.88 3.34 1.81 0.95
02-03 2.08 0.71 0.63 0 0 0.7 0.74
03-04 1.38 1.09 0.97 2.4 4.12 1.35 243
04-05 0.82 0 0 1.09 1.47 2.15 3.67
05-06 2.5 0 4.22 3.61 2.38 1.33 5.95
06-07 1.09 0 1.92 3.47 4.34 1.08 3.26
07-08 0.87 4.27 0.53 5.23 2.8 3.01 5.78
08-09 0.53 4.85 1.56 5.23 6.48 6.11 6.48
09-10 1.25 5.26 3.83 6.76 4.85 6.87 4.63
10-11 2.45 4.24 343 6.5 6.29 5.2 3.67
11-12 2.66 4 2.21 6.55 7.05 4.92 4.62
12-13 1.7 5.17 5.11 6.31 5.6 4.83 5.63
13-14 1.14 5.18 2.6 7.8 5.69 5.68 3.71
14-15 1.6 3.44 4.96 6.02 4.21 6.19 3.78
15-16 241 4.29 7.61 7.56 6.88 5.41 5.12
16-17 1.49 5.48 5.21 5.72 7.67 6.34 4.26
17-18 1.31 3.71 3.21 5.39 6.69 5.48 4.16
18-19 0.82 4.79 2.92 6.53 6.21 5.28 6.71
19-20 1.77 2.71 5.49 4.58 8 4.75 3.9
20-21 6.08 5.62 5.6 5.65 5.98 3.06 6.48
21-22 3.77 4.1 6.37 7.98 6.21 4.76 5.33
22-23 3.59 3.74 4.01 4.59 1.43 5.16 2.85
23-00 0.85 1.2 2.66 3.64 1.87 1.38 0.84
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Figure 20: Percent of Calls Handled by 1 Unit
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Table 22: % of Calls Handled by 1 Unit

% of Calls Handled by 1 Unit
Sun Mon Tue Wed Thu Fri Sat
00-01 67.16 52.55 62.50 58.90 63.47 70.83 69.58
01-02 68.22 52.04 50.91 60.00 57.48 63.79 64.71
02-03 66.67 48.39 62.14 59.78 51.40 64.89 68.15
03-04 68.24 48.28 60.27 57.14 60.66 64.00 62.64
04-05 61.90 48.78 65.45 59.65 68.89 62.90 54.17
05-06 61.54 42.86 63.89 74.51 76.92 62.26 56.36
06-07 46.15 74.00 69.57 59.46 56.92 75.44 55.22
07-08 61.29 74.53 73.45 71.30 68.18 79.27 57.58
08-09 63.11 73.53 66.49 69.86 81.56 69.85 65.96
09-10 68.42 73.61 73.65 70.21 72.80 72.22 68.93
10-11 60.81 70.00 72.97 77.33 75.95 65.12 60.84
11-12 65.93 76.97 72.16 73.05 66.67 72.25 69.23
12-13 72.00 83.87 75.00 75.80 71.61 69.07 62.59
13-14 68.42 70.77 80.54 72.09 72.19 76.13 67.22
14-15 69.14 79.90 77.90 75.66 71.12 72.34 68.81
15-16 67.05 73.09 79.36 73.62 79.17 72.25 72.13
16-17 66.49 72.65 77.68 74.30 77.59 68.08 72.44
17-18 62.38 74.44 73.85 73.30 73.13 69.71 71.36
18-19 67.13 71.75 78.26 78.82 69.27 70.97 65.75
19-20 70.91 72.55 75.27 76.50 72.19 67.31 61.31
20-21 72.60 64.60 73.63 76.27 70.31 67.37 72.97
21-22 63.58 55.43 71.60 72.08 66.50 68.00 72.93
22-23 63.79 57.65 69.06 65.91 72.35 66.02 60.08
23-00 63.12 67.89 64.33 67.20 67.91 66.67 66.36
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Figure 21: Percent of Calls Handled by 2 Units
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Table 23: % of Calls Handled by 2 Units

% of Calls Handled by 2 Units
Sun Mon Tue Wed Thu Fri Sat
00-01 16.04 34.31 29.41 25.34 28.74 20.83 18.98
01-02 24.03 26.53 31.82 28.15 25.98 24.14 23.18
02-03 25.42 36.56 29.13 22.83 34.58 22.87 22.22
03-04 20.95 43.10 32.88 28.57 31.15 24.00 24.14
04-05 28.57 34.15 27.27 24.56 28.89 27.42 30.21
05-06 15.38 35.71 27.78 21.57 21.15 24.53 29.09
06-07 36.54 22.00 17.39 31.08 36.92 17.54 25.37
07-08 32.26 20.75 20.35 22.61 29.55 14.63 30.30
08-09 24.27 18.38 26.06 22.60 16.31 25.00 22.34
09-10 24.56 20.83 20.96 26.24 23.20 20.37 26.21
10-11 27.70 25.00 21.62 19.77 20.25 30.81 32.17
11-12 25.19 19.39 25.00 23.95 28.57 22.51 19.87
12-13 24.80 11.61 21.79 21.02 24.52 26.29 31.65
13-14 23.68 24.10 16.76 24.42 24.60 19.37 23.89
14-15 24.07 15.98 19.34 20.39 22.99 24.47 23.76
15-16 25.43 21.08 16.06 21.47 18.23 21.53 20.22
16-17 26.29 23.50 18.30 21.96 18.26 24.23 20.44
17-18 32.67 20.63 19.72 21.99 23.35 24.48 22.07
18-19 25.46 22.87 17.87 17.24 25.37 21.66 25.57
19-20 23.64 22.88 20.97 17.00 20.86 26.54 28.14
20-21 22.60 25.47 21.89 18.64 23.96 24.74 20.54
21-22 27.75 35.33 22.49 22.34 25.12 24.50 19.21
22-23 27.59 31.76 23.76 26.70 22.58 23.17 27.82
23-00 26.24 19.72 24.84 22.04 20.52 21.35 22.22
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Figure 22: Percent of Calls Handled by 3 Units
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Table 24: % of Calls Handled by 3 Units

% of Calls Handled by 3 Units
Sun Mon Tue Wed Thu Fri Sat
00-01 9.33 9.49 5.88 11.64 4.79 4.17 7.23
01-02 6.20 13.27 10.91 7.41 10.24 8.62 7.96
02-03 5.83 8.60 7.77 14.13 9.35 7.98 7.41
03-04 8.11 5.17 4,11 7.14 3.28 10.00 10.92
04-05 3.57 12.20 1.82 10.53 2.22 6.45 7.29
05-06 13.46 9.52 8.33 3.92 1.92 11.32 5.45
06-07 9.62 2.00 8.70 2.70 3.08 1.75 11.94
07-08 4.84 4.72 4.42 3.48 2.27 4.88 7.58
08-09 7.77 7.35 6.38 6.16 1.42 5.15 7.45
09-10 5.26 4.86 2.99 3.55 2.40 6.17 3.88
10-11 10.14 3.33 2.03 1.74 1.90 1.74 4.20
11-12 4.44 3.64 2.27 2.99 2.38 4.19 7.05
12-13 2.40 3.23 2.56 1.27 1.94 3.09 4.32
13-14 7.02 2.05 2.16 1.16 3.21 2.70 5.56
14-15 4.94 4.12 2.21 1.97 4.81 1.60 5.94
15-16 3.47 4.04 2.29 1.23 2.08 5.74 3.83
16-17 6.19 3.42 3.57 2.34 3.73 5.77 5.33
17-18 4.46 3.59 5.05 2.09 2.20 4.56 5.63
18-19 6.02 4.93 2.90 1.97 3.90 3.69 6.85
19-20 4.24 4.58 3.23 4.00 4.81 5.38 6.53
20-21 2.74 7.45 3.48 4.52 4.17 5.26 4.86
21-22 4.62 6.52 1.78 4.06 6.90 5.00 6.11
22-23 4.02 8.82 4.97 5.11 2.30 7.72 8.06
23-00 7.80 7.34 5.10 7.53 8.21 8.19 7.41
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Figure 23: Percent of Calls Handled by 4 Units
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Table 25: % of Calls Handled by 4 Units

% of Calls Handled by 4 Units
Sun Mon Tue Wed Thu Fri Sat
00-01 5.97 2.92 2.21 2.05 1.80 3.24 2.71
01-02 0.78 8.16 3.64 2.22 3.94 1.72 2.42
02-03 0.83 5.38 0.97 3.26 3.74 3.19 1.48
03-04 2.70 0.00 1.37 4.76 3.28 1.00 1.72
04-05 4.76 4.88 5.45 3.51 0.00 3.23 3.13
05-06 3.85 4.76 0.00 0.00 0.00 1.89 7.27
06-07 1.92 2.00 2.90 1.35 0.00 1.75 4.48
07-08 1.61 0.00 0.89 1.74 0.00 1.22 3.03
08-09 0.97 0.74 0.53 0.68 0.71 0.00 1.06
09-10 1.75 0.69 0.60 0.00 0.00 0.00 0.97
10-11 0.68 1.67 2.03 0.00 1.27 1.74 1.40
11-12 3.70 0.00 0.57 0.00 2.38 1.05 1.28
12-13 0.00 0.65 0.64 0.64 0.65 0.52 1.44
13-14 0.88 2.05 0.54 1.74 0.00 1.80 2.22
14-15 1.85 0.00 0.00 1.32 0.53 0.53 0.50
15-16 2.89 0.45 0.46 1.23 0.52 0.48 1.64
16-17 1.03 0.00 0.45 0.47 0.41 0.77 1.33
17-18 0.50 0.90 0.46 1.57 0.00 0.41 0.00
18-19 1.39 0.45 0.48 0.99 1.46 2.30 0.91
19-20 0.61 0.00 0.54 0.50 1.60 0.00 3.52
20-21 2.05 1.86 0.50 0.57 1.56 1.05 1.08
21-22 1.73 1.63 2.37 1.02 0.99 1.00 1.75
22-23 2.87 1.18 2.21 1.14 1.84 1.16 2.82
23-00 1.42 3.67 3.18 2.15 2.61 2.34 3.09
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Figure 24: Percent of Calls Handled by 5 or More Units
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Table 26: % of Calls Handled by 5 Or More Units

% of Calls Handled by 5 Or More Units
Sun Mon Tue Wed Thu Fri Sat
00-01 1.49 0.73 0.00 2.05 1.20 0.93 1.51
01-02 0.78 0.00 2.73 2.22 2.36 1.72 1.73
02-03 1.25 1.08 0.00 0.00 0.93 1.06 0.74
03-04 0.00 3.45 1.37 2.38 1.64 1.00 0.57
04-05 1.19 0.00 0.00 1.75 0.00 0.00 5.21
05-06 5.77 7.14 0.00 0.00 0.00 0.00 1.82
06-07 5.77 0.00 1.45 541 3.08 3.51 2.99
07-08 0.00 0.00 0.89 0.87 0.00 0.00 1.52
08-09 3.88 0.00 0.53 0.68 0.00 0.00 3.19
09-10 0.00 0.00 1.80 0.00 1.60 1.23 0.00
10-11 0.68 0.00 1.35 1.16 0.63 0.58 1.40
11-12 0.74 0.00 0.00 0.00 0.00 0.00 2.56
12-13 0.80 0.65 0.00 1.27 1.29 1.03 0.00
13-14 0.00 1.03 0.00 0.58 0.00 0.00 1.11
14-15 0.00 0.00 0.55 0.66 0.53 1.06 0.99
15-16 1.16 1.35 1.83 2.45 0.00 0.00 2.19
16-17 0.00 0.43 0.00 0.93 0.00 1.15 0.44
17-18 0.00 0.45 0.92 1.05 1.32 0.83 0.94
18-19 0.00 0.00 0.48 0.99 0.00 1.38 0.91
19-20 0.61 0.00 0.00 2.00 0.53 0.77 0.50
20-21 0.00 0.62 0.50 0.00 0.00 1.58 0.54
21-22 2.31 1.09 1.78 0.51 0.49 1.50 0.00
22-23 1.72 0.59 0.00 1.14 0.92 1.93 1.21
23-00 1.42 1.38 2.55 1.08 0.75 1.46 0.93
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Figure 25: Calls For Service
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Table 27: Calls For Service

Calls For Service
Sun Mon Tue Wed Thu Fri Sat
00-01 8.21 4.00 4.08 4.52 5.12 7.02 9.13
01-02 8.12 2.87 3.40 4.37 4.02 6.37 8.02
02-03 7.38 2.69 3.02 2.69 3.15 5.48 7.77
03-04 4.17 1.75 1.98 1.60 1.87 2.85 4.73
04-05 2.33 1.29 1.48 1.75 1.31 1.79 2.62
05-06 1.54 1.10 1.37 1.60 1.62 1.44 1.62
06-07 1.75 1.69 2.00 2.21 2.21 1.77 1.77
07-08 2.19 3.60 3.62 4.04 3.42 3.19 2.33
08-09 3.60 5.94 6.15 6.25 6.23 5.35 3.56
09-10 4.60 7.31 8.52 7.96 6.73 7.27 3.73
10-11 5.48 9.52 7.85 8.87 7.94 8.13 4.71
11-12 5.77 8.65 8.69 8.21 7.90 8.19 5.40
12-13 5.63 10.04 8.27 7.31 7.21 7.96 5.46
13-14 5.06 9.27 8.13 7.88 9.12 9.13 6.73
14-15 6.00 10.62 8.90 7.98 9.12 8.69 7.12
15-16 6.37 10.29 9.10 8.38 9.50 9.60 6.75
16-17 6.44 9.12 9.21 9.08 9.27 10.00 7.67
17-18 7.31 8.79 8.38 8.19 8.62 9.12 7.85
18-19 7.02 8.42 7.88 8.54 7.73 8.00 7.73
19-20 5.42 5.67 6.65 6.71 6.73 8.50 6.40
20-21 5.06 5.81 6.52 6.46 6.75 6.27 6.23
21-22 6.12 6.10 5.73 6.02 7.42 6.87 7.21
22-23 5.88 5.65 5.75 5.87 6.71 7.44 7.40
23-00 4.48 6.37 5.06 5.81 8.19 9.69 9.12
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Figure 26: Arrive To Clear 1st Unit
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Table 28: Arrive To Clear 1st Unit

Arrive To Clear 1st Unit
Sun Mon Tue Wed Thu Fri Sat
00-01 12.06 12.32 13.58 14.78 12.71 13.36 10.97
01-02 12.07 14.44 15.15 12.68 14.58 11.56 13.06
02-03 13.74 13.20 13.50 13.59 17.90 13.05 12.68
03-04 14.18 13.68 13.26 13.94 16.16 14.09 13.96
04-05 12.87 14.99 12.51 14.35 12.20 12.37 16.45
05-06 15.48 14.57 12.00 10.85 10.83 13.55 13.38
06-07 13.51 9.26 11.01 12.48 14.53 10.90 13.04
07-08 14.47 14.19 14.42 14.36 13.09 13.59 12.25
08-09 11.07 14.22 15.38 15.47 13.33 13.12 12.43
09-10 13.34 15.32 15.41 15.46 15.26 15.47 14.27
10-11 14.40 15.13 14.47 15.45 14.79 15.07 15.08
11-12 14.12 16.06 14.96 15.03 15.66 13.51 15.78
12-13 13.14 14.64 14.64 13.59 16.37 15.39 13.34
13-14 14.35 14.97 15.37 13.03 14.44 13.67 15.37
14-15 14.25 15.43 13.66 12.83 16.44 15.35 13.05
15-16 12.82 13.76 13.02 14.11 12.02 12.45 12.93
16-17 13.99 13.57 15.96 13.20 14.56 13.62 13.73
17-18 14.76 15.53 16.01 15.68 13.29 13.22 13.75
18-19 15.84 15.14 14.90 14.74 14.33 13.46 13.76
19-20 13.96 14.31 15.39 15.77 13.23 14.67 13.29
20-21 14.52 14.56 14.36 13.86 13.42 14.64 13.26
21-22 15.39 15.44 13.96 13.88 12.30 14.64 12.34
22-23 13.55 14.93 13.69 14.76 12.12 13.32 12.60
23-00 13.32 13.56 12.82 14.55 13.57 13.15 11.97
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Figure 27: Arrive To Clear 2nd Unit

%

10.00
5.00
0.00

00-€¢
€¢-tC
c-1e
T¢-0¢
0c-67
61-8T
8T-LT
LT-9T
91-91
ST-v1
VI-€1
€T-¢t
CI-1T
T1-0T
0T-60
60-80
80-£0
£0-90
90-50
S0-v0
70-€0
€0-¢0
¢0-T0
T0-00

Page 73 of 100

Hour




> i,

Corona Solutions

Boulder Police Department Staffing Study

Table 29: Arrive To Clear 2nd Unit

Arrive To Clear 2nd Unit
Sun Mon Tue Wed Thu Fri Sat
00-01 16.88 14.57 14.38 16.93 14.80 15.16 12.83
01-02 12.54 16.84 17.04 13.83 17.20 11.40 13.91
02-03 13.97 16.13 13.72 13.65 17.02 13.95 15.03
03-04 15.84 15.90 16.04 14.34 16.97 15.73 15.75
04-05 16.12 17.21 16.48 14.95 17.09 16.98 17.00
05-06 15.58 15.90 12.72 11.11 10.18 18.30 15.01
06-07 9.68 10.44 12.99 12.93 14.56 12.76 16.11
07-08 11.01 14.18 15.57 18.83 16.04 18.08 14.21
08-09 12.69 10.56 16.48 15.59 13.87 14.30 15.85
09-10 13.77 20.16 17.89 15.84 12.98 16.53 13.53
10-11 13.96 14.58 15.38 15.37 15.87 16.03 16.87
11-12 16.74 17.30 14.58 15.86 11.12 13.97 16.85
12-13 14.18 17.24 14.25 14.10 16.39 14.76 12.56
13-14 14.87 15.71 13.12 12.39 14.19 11.95 14.77
14-15 17.22 13.16 11.79 14.21 17.96 14.48 14.30
15-16 12.41 14.34 14.87 17.49 12.90 13.02 15.73
16-17 14.25 15.73 18.37 17.03 10.99 15.30 15.78
17-18 18.08 16.44 16.70 18.43 14.49 11.94 14.86
18-19 16.17 15.09 16.24 13.23 14.90 15.56 13.60
19-20 16.76 15.05 18.61 16.25 14.65 16.07 13.11
20-21 17.02 16.00 16.96 18.07 13.46 14.12 14.09
21-22 14.38 14.72 17.32 18.13 12.30 15.54 13.60
22-23 14.08 14.79 13.64 15.96 13.21 13.10 15.27
23-00 15.56 14.97 13.80 15.61 14.75 16.07 13.00
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Figure 28: Arrive To Clear 3rd Unit
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Table 30: Arrive To Clear 3rd Unit

Arrive To Clear 3rd Unit
Sun Mon Tue Wed Thu Fri Sat
00-01 19.27 15.08 12.60 19.09 15.59 11.85 12.11
01-02 15.72 17.37 20.20 16.21 18.45 10.88 14.68
02-03 18.77 16.52 14.18 13.49 15.93 15.46 14.19
03-04 17.69 19.84 19.06 19.13 18.91 15.83 16.03
04-05 19.39 16.72 19.92 18.77 48.00 14.01 18.63
05-06 18.73 15.29 21.03 21.08 8.42 25.35 15.19
06-07 10.06 2.14 12.77 18.76 26.52 23.51 15.11
07-08 9.83 17.12 20.11 22.40 18.05 27.59 23.97
08-09 15.22 12.47 14.72 22.29 11.67 17.61 13.49
09-10 19.41 29.60 13.88 21.20 15.22 15.59 19.24
10-11 12.08 18.32 15.20 19.67 18.75 12.01 16.89
11-12 17.49 18.51 11.76 16.05 28.01 13.12 24.45
12-13 11.50 21.37 20.12 18.55 11.58 19.54 7.29
13-14 11.68 23.80 15.56 13.83 17.77 12.71 17.43
14-15 18.70 9.10 12.55 10.44 18.71 24.67 17.82
15-16 16.82 16.34 22.64 24.95 14.50 12.47 23.72
16-17 17.39 8.76 10.84 19.24 10.77 20.42 21.97
17-18 23.26 19.38 17.38 19.68 21.09 15.07 17.17
18-19 21.38 25.09 19.59 19.53 26.47 17.51 9.52
19-20 15.78 10.98 16.00 16.57 9.81 16.14 21.11
20-21 17.52 21.89 19.64 17.36 21.34 19.47 15.33
21-22 17.59 18.67 15.75 16.53 16.59 20.69 16.28
22-23 19.32 15.30 19.59 15.52 14.22 17.48 18.32
23-00 20.67 14.59 17.65 15.08 16.71 17.64 15.60
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Figure 29: Arrive To Clear 4th Unit
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Table 31: Arrive To Clear 4th Unit

Arrive To Clear 4th Unit
Sun Mon Tue Wed Thu Fri Sat
00-01 16.95 22.25 18.65 22.49 22.47 18.01 14.32
01-02 14.23 22.19 25.17 11.14 17.49 16.34 15.39
02-03 17.02 27.83 20.00 15.40 22.41 14.63 17.23
03-04 8.98 36.08 32.38 21.34 34.96 17.16 12.22
04-05 19.13 24.63 10.06 10.06 0.00 25.91 20.95
05-06 17.19 16.80 0.00 0.00 0.00 28.82 23.83
06-07 12.60 4.00 10.39 33.53 53.00 34.33 18.59
07-08 6.63 0.00 19.50 14.44 0.00 9.57 29.86
08-09 13.27 9.00 26.12 22.50 21.00 0.00 12.58
09-10 21.50 52.00 10.78 0.00 23.00 17.00 5.95
10-11 14.76 19.07 4.62 29.75 14.67 10.90 30.25
11-12 24.15 0.00 12.00 0.00 8.19 3.06 19.59
12-13 17.00 18.98 1.28 25.55 8.79 6.62 0.80
13-14 9.40 17.39 37.98 9.73 0.00 7.28 18.26
14-15 15.95 0.00 19.38 7.81 21.55 9.71 24.22
15-16 19.17 13.96 25.46 20.37 6.65 9.00 17.23
16-17 10.34 14.58 4.20 27.81 18.35 20.59 25.14
17-18 43.00 19.37 13.00 20.23 6.24 21.76 20.02
18-19 29.65 36.00 12.50 20.68 28.21 19.43 12.32
19-20 4.73 0.00 6.95 31.74 16.64 10.93 17.99
20-21 25.00 26.79 10.00 10.00 10.72 15.84 13.05
21-22 12.97 17.62 17.01 14.33 22.76 17.33 25.08
22-23 12.69 17.11 20.30 14.50 9.31 11.65 19.71
23-00 22.03 15.04 13.57 26.31 12.85 13.87 11.19
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Figure 30: Arrive To Clear 5th+ Units

Arrive To Clear 5th+ Units

70.00
60.00
50.00
§4000 Mon
g \Al\ T @
2 30.00 \ — N A
20.00 ===Thu
s F [
10.00 Sat
0.00
A N 0N < 1N O N0 OO0 d N NN < 1N ONOO OO A NN O
O O O O OO0 0O 0 0O d ™wW ™ ™1 ™o 1 ™+ 1 1 =+ N AN N N O
O AN NS N ON®BOAAOD dNMNMS N ON®BOAOD o NN
O O O O OO 0O 0 0 O H ™ o ™ o ™+ o 1 =+ =+ N N N
Hour

Page 79 of 100



> i,

Corona Solutions

Boulder Police Department Staffing Study

Table 32: Arrive To Clear 5th+ Units

Arrive To Clear 5th+ Units
Sun Mon Tue Wed Thu Fri Sat
00-01 20.86 37.52 0.00 25.29 24.00 18.58 29.22
01-02 15.40 0.00 35.12 6.55 7.27 10.14 10.82
02-03 16.40 12.03 0.00 0.00 37.00 8.20 16.67
03-04 0.00 24.64 55.00 26.00 33.00 49.00 3.38
04-05 7.17 0.00 0.00 9.18 0.00 0.00 27.03
05-06 20.52 14.53 0.00 0.00 0.00 0.00 28.18
06-07 10.71 0.00 8.82 15.63 42.59 25.01 15.09
07-08 0.00 0.00 31.53 1.00 0.00 0.00 10.73
08-09 10.34 0.00 29.70 16.00 0.00 0.00 13.83
09-10 0.00 0.00 14.50 0.00 23.00 22.99 0.00
10-11 10.18 0.00 18.67 22.54 42.00 3.00 25.14
11-12 4.74 0.00 0.00 0.00 0.00 0.00 21.81
12-13 17.00 0.08 0.00 22.33 10.81 3.38 0.00
13-14 0.00 24.00 0.00 28.18 0.00 0.00 24.59
14-15 0.00 0.00 19.37 13.41 25.00 24.20 41.50
15-16 3.08 26.11 21.47 11.23 0.00 0.00 13.84
16-17 0.00 14.65 0.00 26.14 0.00 23.28 34.00
17-18 0.00 6.85 6.60 9.28 9.86 17.06 25.27
18-19 0.00 0.00 1.97 24.65 0.00 23.45 21.67
19-20 0.03 0.00 0.00 19.58 6.07 9.22 4.15
20-21 0.00 58.00 12.34 0.00 0.00 14.05 0.87
21-22 21.25 30.75 21.57 8.15 50.00 14.10 0.00
22-23 30.29 3.00 0.00 25.04 17.72 11.32 11.32
23-00 20.52 7.49 19.84 8.83 18.53 12.35 6.10
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Work Rolled Over From Previous Time Block

Corona Solutions
30.00
25.00
20.00

o i,

Figure 31: Work Rolled Over From Previous Time Block
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Table 33: Work Rolled Over From Previous Time Block

Work Rolled Over From Previous Time Block
Sun Mon Tue Wed Thu Fri Sat
00-01 3.15 9.20 10.19 8.14 11.64 9.16 11.47
01-02 12.58 12.20 9.64 9.79 11.53 9.83 12.58
02-03 9.05 12.40 14.74 12.98 15.95 13.33 13.75
03-04 10.76 14.87 13.85 15.12 18.48 12.64 13.64
04-05 9.68 13.38 13.59 14.57 23.08 16.12 12.83
05-06 13.23 13.33 13.46 13.56 15.87 15.44 25.57
06-07 12.09 20.72 7.45 8.06 7.08 13.43 19.29
07-08 11.23 10.65 10.20 11.18 9.77 10.12 15.23
08-09 11.47 10.67 13.69 13.92 8.46 10.16 15.97
09-10 14.86 10.39 15.35 12.38 8.04 11.66 16.96
10-11 11.02 8.93 10.17 8.78 7.48 8.94 15.01
11-12 10.07 8.33 10.19 7.80 8.64 8.93 12.55
12-13 8.35 7.19 9.45 7.11 7.16 8.26 12.47
13-14 9.74 6.02 8.52 6.65 7.67 8.66 10.91
14-15 11.01 8.06 7.98 7.28 7.85 9.97 9.46
15-16 10.26 6.56 6.80 6.43 7.67 7.93 6.94
16-17 10.21 8.80 6.98 5.37 5.94 6.71 7.41
17-18 9.35 8.97 7.92 7.06 7.35 8.13 9.66
18-19 10.08 7.67 8.78 7.21 7.29 6.41 10.53
19-20 11.00 7.95 9.17 6.79 8.88 8.12 9.92
20-21 13.41 7.94 11.05 12.22 8.36 9.30 11.19
21-22 12.02 10.42 12.63 9.70 7.49 10.23 8.41
22-23 11.60 12.16 12.86 10.63 9.56 9.73 7.71
23-00 9.23 13.75 9.92 9.76 8.36 11.48 9.78
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Figure 32: Arrive To Clear Average All Units

Arrive To Clear Average All Units

=2 A
v

v,‘ Y
<X
7/~

3

/>

60.00

50.00

40.00

30.00

SIINUIN

20.00

10.00

0.00

00-€¢
€¢-T¢C
[Aal X4
T¢-0¢
0¢-61
6T-8T
8T-L1
LT1-9T
91-9T
ST-v1T
Vi-€1
€1-CT
c1-11
TT-0T
0T-60
60-80
80-L0
£0-90
90-50
S0-v0
¥0-€0
€0-¢0
¢0-10
T0-00

Hour

Page 83 of 100



> i,

Corona Solutions

Boulder Police Department Staffing Study

Table 34: Arrive To Clear Average All Units

Arrive To Clear Average All Units
Sun Mon Tue Wed Thu Fri Sat
00-01 25.56 31.50 30.60 34.32 31.93 28.84 28.77
01-02 30.20 40.25 39.20 30.56 37.75 27.57 33.15
02-03 29.49 38.33 34.86 3491 45.75 33.88 33.09
03-04 32.12 40.58 36.43 40.08 45.13 35.12 35.90
04-05 31.76 41.25 33.79 38.61 41.66 36.99 43.14
05-06 41.86 43.31 31.81 28.06 29.21 39.78 50.39
06-07 34.14 32.86 24.66 30.67 32.46 31.81 44.32
07-08 30.70 29.26 30.63 32.69 28.38 29.26 37.93
08-09 30.19 28.76 36.12 36.18 24.75 28.49 36.35
09-10 34.29 33.04 36.74 33.31 28.18 33.37 36.43
10-11 32.54 29.67 30.03 28.89 27.35 30.37 39.07
11-12 32.55 29.04 29.62 27.58 29.53 27.05 37.49
12-13 26.11 25.83 28.31 25.47 28.94 29.26 30.94
13-14 29.79 27.58 27.07 24.00 26.63 25.88 33.55
14-15 32.14 26.51 24.81 24.23 30.94 30.53 29.07
15-16 29.24 25.74 2491 27.40 22.79 24.81 27.03
16-17 30.34 27.13 27.50 24.30 23.48 27.45 27.65
17-18 32.27 29.95 29.65 29.22 25.49 26.26 29.22
18-19 33.23 28.58 28.10 26.17 28.04 26.72 30.19
19-20 30.76 26.89 29.81 28.65 27.25 29.19 31.25
20-21 33.95 31.36 30.92 31.30 27.16 30.73 29.47
21-22 35.18 34.96 33.52 29.82 25.88 32.05 26.14
22-23 33.01 35.29 32.62 32.60 26.47 29.98 29.55
23-00 31.41 34.79 30.86 32.00 29.16 32.81 28.40
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Figure 33: Units Per CFS
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Table 35: Units Per CFS

Units Per CFS
Sun Mon Tue Wed Thu Fri Sat
00-01 1.59 1.65 1.48 1.63 1.49 1.43 1.48
01-02 1.42 1.78 1.76 1.59 1.68 1.53 1.53
02-03 1.45 1.74 1.48 1.61 1.68 1.53 1.44
03-04 1.45 1.67 1.51 1.67 1.54 1.51 1.53
04-05 1.55 1.73 1.47 1.63 1.33 1.50 1.75
05-06 1.77 1.98 1.44 1.29 1.25 1.53 1.69
06-07 1.85 1.32 1.49 1.62 1.55 1.40 1.75
07-08 1.47 1.30 1.35 1.38 1.34 1.28 1.61
08-09 1.58 1.35 1.43 1.40 1.21 1.35 1.53
09-10 1.40 1.33 1.36 1.33 1.34 1.38 1.37
10-11 1.53 1.37 1.37 1.28 1.30 1.42 1.50
11-12 1.48 1.27 1.31 1.30 1.41 1.34 1.48
12-13 1.33 1.23 1.29 1.31 1.36 1.38 1.45
13-14 1.40 1.39 1.23 1.34 1.31 1.30 1.46
14-15 1.40 1.24 1.26 1.31 1.36 1.34 1.41
15-16 1.46 1.36 1.29 1.37 1.24 1.34 1.42
16-17 1.42 1.32 1.27 1.32 1.27 1.43 1.37
17-18 1.43 1.32 1.35 1.35 1.33 1.38 1.37
18-19 1.42 1.34 1.27 1.28 1.38 1.42 1.46
19-20 1.36 1.32 1.29 1.35 1.37 1.40 1.54
20-21 1.34 1.48 1.32 1.29 1.37 1.45 1.36
21-22 1.51 1.58 1.40 1.36 1.44 1.44 1.37
22-23 1.51 1.55 1.40 1.45 1.36 1.50 1.57
23-00 1.52 1.51 1.55 1.48 1.48 1.51 1.50
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Total Units

Boulder patrol operates with single-staffed units, so a unit is equal to one officer.
According to the 2012 Boulder Police Department Operations Roster dated 01/09/2012
there is a total of 86 officers assigned to the three watches, Pearl Street and the Hill.

Allocation

The Scheduler function in Ops Force Deploy allocated the hours of the 86 officers to the
hours of the week (86 officers * 40 hours per week = 3,440 unit-hours) to optimize
(minimize) the probability of all units being busy simultaneously at any point throughout

the week. This is the most common and popular allocation variable to use for municipal
patrol forces.
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Figure 34: Deployment Comparisons
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Deployment Comparisons

We used the Scheduler function in Ops Force Deploy to evaluate multiple alternative patrol schedules
for how well each matched the workload. All of the scenarios were constructed for 86 officers. The
schedules for Pearl Street and The Hill were locked to the current (2012) schedule and staffing levels.

In constructing the scenarios we limited the model to ten-hour shifts with patterns of four work days
followed by three rest days. We also limited to the model to starting shifts no earlier than 0600 and no
later than 2300 hours. We assumed that the first and last 30 minutes of each shift were generally not
available for routine calls. We also restricted the model to use a shift plan similar to the current
schedule in that groups of officers will be scheduled to work the same hours, though not necessarily the
same days of the week. There is no rotation of days or hours in any of the scenarios.

Fit

All scenarios were scored on a concept of “fit” which is very similar to the statistic known as residual
variation. It measures the difference between the scheduled staffing levels by hour of week for each
scenario against the optimal allocation of the same number of units. The optimal allocation is the
assignment of units to each hour that optimizes a particular operational variable. In this case we used
the probability of all units busy as the allocation variable because this best simulates the deployment for

emergency services.
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The optimal allocation against which all scenarios are measured is shown below in Figure 35: Optimal

Allocation of 86 Units and Table 36. As an example, the optimal allocation assigns 20 of the 86 total units

to be scheduled for work between 0001-0100 on Sunday mornings. Any scenario that would schedule

fewer than 20 at that hour would be under-staffing that period, and any that scheduled more would be

over-staffing. The distance between the optimal and the proposed contributes to the overall Fit, so

smaller Fits indicate a better match for the scenario. There is no good or bad Fit score; just relative

scores with smaller numbers indicating a better Fit.

Figure 35: Optimal Allocation of 86 Units
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Table 36: Optimal Allocation of 86 Units
Optimal Allocation of 86 Units by Day and Hour

Sun Mon Tue Wed Thu Fri Sat

0000-0059 20 20 20 20 19 20 23
0100-0159 22 20 20 20 19 19 23
0200-0259 21 20 20 20 19 19 22
0300-0359 20 20 20 19 19 19 19
0400-0459 20 20 20 19 19 19 19
0500-0559 20 20 20 19 19 19 19
0600-0659 20 20 20 19 19 19 19
0700-0759 20 20 20 19 19 19 19
0800-0859 20 20 21 21 19 19 19
0900-0959 20 22 25 23 19 22 19
1000-1059 20 24 22 22 21 22 19
1100-1159 20 22 22 21 21 21 20
1200-1259 20 23 21 19 20 21 19
1300-1359 20 22 21 19 22 22 21
1400-1459 20 24 21 20 24 23 20
1500-1559 20 23 21 21 21 22 19
1600-1659 20 22 22 21 21 23 20
1700-1759 22 23 22 22 21 22 21
1800-1859 21 22 21 21 21 21 21
1900-1959 20 20 20 20 19 22 20
2000-2059 20 20 20 20 19 20 19
2100-2159 21 20 20 19 20 21 19
2200-2259 20 20 20 19 19 21 21
2300-2359 20 21 20 19 22 25 23
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To create a benchmark we computed the number of units scheduled for duty on the 2012 Operations
Roster. Then we compared the current schedule to the optimal. See Figure 34: Deployment
Comparisons for this comparison. The numbers from the schedule are presented below in Figure 36:
2012 Allocation of 86 Units.

Figure 36: 2012 Allocation of 86 Units
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Table 37: 2012 Allocation of 86 Units

0000-0059
0100-0159
0200-0259
0300-0359
0400-0459
0500-0559
0600-0659
0700-0759
0800-0859
0900-0959
1000-1059
1100-1159
1200-1259
1300-1359
1400-1459
1500-1559
1600-1659
1700-1759
1800-1859
1900-1959
2000-2059
2100-2159
2200-2259
2300-2359

2012 Allocation of 86 Units

Sun Mon Tue Wed Thu Fri Sat
32 22 21 24 31 32 30
23 14 13 14 22 23 23
20 14 13 14 19 20 20
16 14 13 13 14 15 15
16 14 13 13 14 15 15
16 14 13 13 14 15 15
17 16 16 16 17 17 17
13 14 13 13 13 13 13
13 14 13 13 13 13 13
15 15 14 15 15 15 15
16 15 14 15 16 16 16
16 15 14 15 16 16 16
16 15 14 15 16 16 16
16 15 14 15 16 16 16
16 15 14 15 16 16 16
19 17 19 19 20 18 20
17 14 17 16 18 15 19
17 14 18 21 23 20 23
16 14 18 24 25 22 25
14 13 17 22 23 20 23
14 13 17 22 23 20 23
22 21 25 31 32 29 32
28 26 30 36 38 35 39
28 26 30 36 38 35 39
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Figure 37: Reallocation of 86 Units to 2012 Watches
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Table 38: Reallocation of 86 Units to 2012 Watches

Reallocation of 86 Units to 2012 Watches

Fit 26.26
Sun Mon Tue Wed Thu Fri Sat
0000-0059 24 22 20 22 23 23 26
0100-0159 19 14 14 15 18 18 22
0200-0259 16 14 14 15 15 15 19
0300-0359 12 14 14 14 10 10 14
0400-0459 12 14 14 14 10 10 14
0500-0559 12 14 14 14 10 10 14
0600-0659 14 16 16 16 13 14 15
0700-0759 16 18 18 18 16 18 16
0800-0859 16 18 18 18 16 18 16
0900-0959 19 20 20 20 18 20 19
1000-1059 21 21 21 20 19 21 21
1100-1159 21 21 21 20 19 21 21
1200-1259 21 21 21 20 19 21 21
1300-1359 21 21 21 20 19 21 21
1400-1459 21 21 21 20 19 21 21
1500-1559 21 18 19 16 16 16 18
1600-1659 20 15 17 12 12 10 14
1700-1759 20 15 18 17 17 15 18
1800-1859 18 14 17 20 19 17 19
1900-1959 15 12 15 18 17 15 16
2000-2059 15 12 15 18 17 15 16
2100-2159 22 19 22 23 22 22 22
2200-2259 29 26 29 28 27 29 28
2300-2359 29 26 29 28 27 29 28
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Figure 38: 86 Units to 07, 16, 22 Watches

86 Units to 07, 16, 22 Watches
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Table 39: 86 Units to 07, 16, 22 Watches
86 Units to 07, 16, 22 Watches

Sun Mon Tue Wed Thu Fri Sat

0000-0059 28 30 27 28 28 30 29
0100-0159 21 22 21 21 21 23 23
0200-0259 14 14 15 13 13 15 16
0300-0359 14 14 15 13 13 15 16
0400-0459 14 14 15 13 13 15 16
0500-0559 14 14 15 13 13 15 16
0600-0659 14 14 15 13 13 15 16
0700-0759 15 16 17 15 16 17 16
0800-0859 16 18 18 16 18 18 16
0900-0959 18 20 20 18 19 19 18
1000-1059 20 22 22 20 20 20 20
1100-1159 20 22 22 20 20 20 20
1200-1259 20 22 22 20 20 20 20
1300-1359 20 22 22 20 20 20 20
1400-1459 20 22 22 20 20 20 20
1500-1559 20 22 22 20 20 20 20
1600-1659 20 19 21 20 19 18 19
1700-1759 20 16 19 19 17 15 18
1800-1859 18 14 17 17 16 14 16
1900-1959 16 12 15 15 15 13 14
2000-2059 16 12 15 15 15 13 14
2100-2159 16 12 15 15 15 13 14
2200-2259 23 20 22 22 23 21 21
2300-2359 30 27 28 28 30 29 28
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We also calculated the Fit for an allocation to watches starting at 08, 17 and 23 with the result of 24.13,

which was not as good as the shifts starting at 07, 16 and 22.

The comparisons of the scenarios tested are:

Table 40: Comparison of Scenarios

2012 Schedule Reallocation to 07,16,22 | 08,17,23

2012 Schedule Watches Watches
Fit 51.16 26.26 23.38 24.13
Teams 29 29 29 29
Units 86 86 86 86
Hours Under Optimal 120 120 118 116
Hours Over Optimal 45 38 40 29
Expected Minimum On Duty 10 7 7 9
Expected maximum on duty 31 23 23 23
Scheduled Minimum 13 10 10 12
Scheduled Maximum 39 29 29 30

Table 41: Definition of Terms - Scenarios

Fit The difference between the number scheduled to work and the optimal
Teams One or more units who are scheduled to work the same days and hours
Units Officers

Hours Under Optimal

The number of hours per week when the number scheduled to work is less
than the optimal

Hours Over Optimal

The number of hours per week when the number scheduled is greater than
the optimal

Expected Minimum On
Duty

The least number of units expected to be on duty at any time during the
week

Expected maximum on
duty

The greatest number of units expected to be on duty at any time during the
week

Scheduled Minimum

The least number scheduled for duty at any time during the week

Scheduled Maximum

The greatest number scheduled for duty at any time during the week
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The scenarios tested indicate that the inefficiency in the current patrol deployment could be reduced
significantly with some relatively minor adjustments. The greatest improvement could be made by
reallocating the officers among the current shifts, achieving a 48% reduction of inefficiency. Starting the
current shifts one hour later, combined with the reallocation, would achieve an additional 6% for a total
of 54%.

If either of the above scheduling scenarios were to be adopted we would expect a significant reduction
in overtime expense and wells as much more consistent service delivery.
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Geographic Deployment
Patrol units are assigned to work in the five patrol districts, with the Pearl and Hill officers being
assigned to those small subsets of one of the five main districts. At the beginning of 2012 BPD
realigned its districts, so meaningful analysis and recommendation of a new alignment is not
practical at this time.

Conclusions and Recommendations

We find that the patrol staffing levels are sufficient, but efficiencies could be achieved through better
deployment. Performance was been generally good during the study period of 2011, but there were
some inconsistencies in the service levels.

We found only minor trends in the demand for service over the years.
We make the following recommendations:

e Consider adjusting the patrol schedule to begin the three watches at 0700, 1600 and 2200
hours.

e Reallocate the officers to better align with the workload.

e Change the way field units are identified in CAD. To perform any analysis of field operations
it is essential to have a historical database. At a minimum the analyst must be able to derive
from the CAD data whether a unit involved in an event was a patrol officer or someone in
another assignment. Boulder’s practice has been to use personal ID numbers assigned to
officers as the field unit ID in CAD. Patrol units are typically in the 200 to 350 range, but not
all units in that range are patrol units. Officers transfer among assignment without any
change of unit ID, so it is nearly impossible query a set of CAD events and restrict the data to
patrol units.

e Create an additional layer of geographic polygons, commonly called reporting districts (RSs).
The boundaries are entirely at the agency’s discretion, but they should be drawn to
encompass what the agency considers to be a neighborhood or in some cases, a business
area. The purpose of RDs is to serve as building blocks for larger geographic areas, such as
beats. The key is that as the jurisdiction changes the RD boundaries will remain constant. As
a result, no matter where district boundaries are drawn (respecting RD boundaries) the
geography covered by a particular RD, and the workload generated by that RD, will be
available for analysis. All modern CAD systems accept RD layers.

e Consistency in CAD data. Security on CAD code tables should be set to limit data entry to
lists of valid values wherever possible. In the historical data, even in the most recent data,
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we found instances of records for event types, for example, were entered with a variety of
spellings and abbreviations. This greatly complicates and reduces the validity of any
reporting and analysis of CAD data.

Corona will maintain the data and the staffing models that were built for this study for at least six
months from the conclusion of the study. If Boulder staff would to submit a small number of alternative
schedules for evaluation we will be happy score them and provide the full results to Boulder PD.
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