Mead&Hunt

EQUITY ANALYSIS OF SPEED ENFORCEMENT PROGRAM

PROJECT UNDERSTANDING

Mead & Hunt was tasked by the BCDOT ATVES team to perform an evaluation of speed citation data
related to the registration addresses of vehicles that received speeding tickets at various speed camera
locations throughout Baltimore City. The City wished to determine whether cited motorists predominantly
originate from the neighborhood where the citations were issued, or if these motorists hail from distant
sources away from the neighborhood (e.g., live elsewhere in City, Maryland, or other states). The resultant
spatial findings from this analysis will help the City determine the equitableness of the City’s speed
enforcement strategy currently in operation.

DATABASE & METHODOLOGY

Mead & Hunt received 6 months of citation data from January to June 2023. Less than 10% of citation
records showed incomplete addresses/zip codes, where the cited vehicles were registered out-of-state or
registered by a postal code and not a full street address. Using ArcGIS geospatial tools, we were able to
visualize all the registration addresses accurately and subsequently utilize all citation records. All speed
camera locations were also geocoded in ArcGIS. The geospatial analysis calculated the distances between
the physical camera locations and registered addresses of cited vehicles. Below are some major
characteristics of the speeding citation data:

e There are 164 speeding cameras within Baltimore City, excluding 2 cameras located in 1-83 (NB
& SB Jones Falls Expressway at 41 St). Given the focus of this study that is neighborhood
cameras and the nature of 1-83 expressway, citations issued by 1-83 cameras were excluded from
further analysis.

e There were 267,974 citations issued within the 6-month period by 164 cameras.
o 92% of citations (246,422) were issued to vehicles registered in Maryland.

o 53% of citations (142,940) were issued to vehicles registered in Baltimore City.

e There were 139,867 registered owners that received at least one speeding ticket by any of the 164
cameras within the 6-month period.
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STUDY FINDINGS:

In addition to citywide analysis, the citation database was evaluated at a zip code level and city council
district level. Study findings are graphically represented in citywide maps in the appendices. Below are
some major findings:

e Average distance of citation location to vehicle’s registration address for In-State residents was
7.2 miles.

e Only 4% (9,981) of citations were issued to o _ _ o
. . . . . Percentage of citations issued to vehicles registered within
vehicles with registration addresses within certain miles of the camera (excluding 1-83 cameras)
half miles of the speed camera location; and 60%
10% of citations (28,080) were issued to 50%
vehicles with registration addresses within one 40%
mile of the camera. Figure below depicts how 30%
the percentage of citations grow for vehicles 20%
registered far from the camera location. More 1230
than half of the citations (52% or 140,106) "o 1 2 3 s 5
were issued to vehicles registered 5 miles or Distance from camera to vehicle's registration address (miles)

more from the camera location.

52%

Percentage of citations

e Zip codes 21206 (Frankford/Northeast Baltimore) and 21215 (Woodmere/Northwest Baltimore)
showed the highest frequencies of registered vehicles with citations.

e Given the total number of C|tat|o_ns Citation Count per Number | Percent of Total
(267,974) ar_ld the _nur_nber of registered Vehicle of Cited Vehicles
owners received citations (139,867), Vehicle
each regitered ourer reoeived an Lticket 89,759 | 6417%
average of 2 itations within thissix 2 tickets 232 | 180M%
oNEN Period. HOWEVer, the majority 3.5 tickets 18,764 13.42%
(64%0) received one ticket, while there -

) . 6-10 tickets 4,629 3.31%
were 33 registered users with more than 1120 ticket 1235 0.88%
50 tickets per six months. Table below 21'50 t!ckets é15 0'15(;
shows the distribution of tickets to cited ~OU HICKELS 1970
vehicles. More than 50 tickets 33 0.02%
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APPENDICES:

Seven maps are developed to graphically illustrate the distribution of citations across the City Council
districts, zip codes, and by camera location, where 1-83 cameras are excluded. A description of each map
is summarized below.

1) Citywide Map of 164 Speed Camera Locations Where Size Corresponds with Citation Frequency
Map 1 describes the location of speed cameras with the size of each point increasing as the relative number
of violations increases. This map provides a geographic representation of the number of violations
captured by each camera across the City. In the background, it also shows the City’s Vulnerable Population
Index (VPI), as provided by the Baltimore Metropolitan Council BMC), and representing census tracts?.
The darker colors represent a higher VVPI. According to this map, only 14% of the citations were issued in
zones with high VPI (dark purple) and the remaining 86% of the citations were issued by cameras in zones
with relatively low to moderate vulnerability index.

2) Citywide Map of 14 Districts Citation Received in the Resident's District

Map 2 provides an overview of the percentage of citations received by residents from a camera located
within their home district. It also provides the number of citations issued for residents in each of the City’s
districts, where the size of the circle in each district represents the relative numbers of citations and the
label provides the actual count. Districts 11, 12, 3, 1, and 5 account for the least number of citations issued.
It also shows that the percentages are not homogenous across the City districts. Districts 10 and 1 show
the largest and districts 12 and 14 show the smallest proportion of motorists cited for citations within
their home districts.

3) Citywide Map of 14 Districts Citation within One Mile of Resident's Home
Map 3 shows the percentage of citations received by a motorist from a camera located within one mile of
their residence, by district. As the data include drivers that may reside outside of the City, the results are
more evenly distributed than the previous map. It ranges from 7% in District 6 to 19% in District 11, with
a Districtwide average of 12% of citations issued to motorists residing within a mile from the camera
location.

4) Citywide Map of 164 Camera Locations with Distance Less than One Mile
Map 4 represents the likelihood a camera will capture a violation for a motorist who resides within a one-
mile radius of the camera. In average, only 10% of motorists cited for citations reside within a one-mile
radius of all camera locations.
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5) Citywide Map of 166 Camera Locations with Distance Less than Two Miles
Map 5 represents the likelihood a camera will capture a violation from a driver who resides within a two-
mile radius of the camera. In this map violations appear to be more regionally distributed than with the
one-mile radius, with areas in the northeast showing higher rates than others. In average, 23% of motorists
cited for citations reside within a two-mile radius of all camera locations.

6) Citywide Map of Citations Received in each Zip Code with Vulnerable Population Index (VPI)
Map 6 provides the number of citations issued for each of the City’s zip codes, where the size of the circle
in each zip code represents the relative numbers of citations and the label provides the actual count. The
City’s Vulnerable Population Index (VPI) layer is shown in the background. Less citations are issued to
zip codes with more vulnerable population (i.e., darker purple in the background), such as zip codes
21223, 21202, 21205, and 21231 where their average citation per population is below citywide average.

7) Citywide Map of Citations per Capita Received in each Zip Code
While Map 6 does not account for the population of zip codes, Map 7 provides the rate of citations per
capita (total number of citations divided by number of people residing in the zip code) issued in each zip
code, where the size of the circle represents the relative ratio of citations per capita, and the label provides
the actual rate. This map shows consistency with the previous map and indicates per capita citation aligns
with total citations issued in each zip code. Zip codes 21226 and 21231 ranked the lowest citation rate
and zip codes 21213 and 21239 ranked the highest citation rate among city zip codes.

t The following seven populations were determined to be vulnerable based on an understanding of both federal requirements and regional demographics: 1)
Low-Income Population (below 200% of poverty level); 2) Non-Hispanic Minority Population; 3) Hispanic or Latino Population (all races); 4) Population
with Limited English Proficiency (LEP); 5) Population with Disabilities; 6) Elderly Population (age 75 and up); 7) Households with No Car.

For each of these populations, Census tracts with concentrations above the regional mean concentration are divided into two categories above the regional
mean. These categories are calculated by dividing the range of values between the regional mean and the regional maximum into two equal-sized intervals.
Tracts in the lower interval are given a score of 1 and tracts in the upper interval are given a score of 2 for that demograp hic variable. The scores are totaled
from the seven individual demographic variables to yield the Vulnerable Population Index (VPI). The VPI can range from zero to fourteen (0 to 14). A lower
VPI indicates a less vulnerable area, while a higher \VVPI indicates a more vulnerable area. Source: Vulnerable Population Index 2020 | Baltimore Metropolitan
Council (baltometro.org)

4 0of 4


https://gisdata.baltometro.org/maps/BMC::vulnerable-population-index-2020/about
https://gisdata.baltometro.org/maps/BMC::vulnerable-population-index-2020/about

Baltimore City

Department of Transportation

Citywide Map of 164 Speed Camera Locations
Where Size Corresponds with Citation Frequency

District

District 5

E(CITY)

District!6

District!9)

Speed Cameras
Citation Count

O 1-760

O 761-1,674

‘ 1,675 - 3,188
. 3,189 - 5,336

‘ 5,337 - 14,143

D Council District 2020

VPI 2020

?\\

2
'

District 4 “\

District 3

|

AP

District'14 Districtig

Districtil2:
District{13

Pattarson
, Park i-—
\ '

District1

Fairfield /

Auto Terminal fort of
T altimore
T, Ave Atlantic
__District:10

N

A

Citywide Map of 166 Speed Camera Locations
Where Size Corresponds with Citation Frequency

0

— Mead&dHunt

Miles

Map Date: 1/5/2024 Disclaimer: This map is not a survey or legal property description. DM I i: @

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1




. Baltimo;eTCity _ Citywide Map of 14 Districts
epartment of fransportation Citation Received in the Resident's District

BALTIMORE (CITY) ) N2 BALTIMORE (CITY) 98 Zaiioo
District 5 ety W Dlstrlct 4 . ~é
o 3 —e-Norfhern.P¥ | . Worgy, &
= “,_ Citations: 5,005 B 1B S District’3,, SIS
A 33% Yes 7 Country 3
N 67% No () School ACitations: 4,101 & S ——
%, Cltatlons 17,370 iCitations: 4,10 £7NS
% v Yk 25% Yes = /
a,&’ /-,v o Ra.i"-“!;:Im yspital ':I-;ltwn\ -‘14% Yes 1§ Q‘~*l 75%N 4, Qe o //
SRy W District'6, 86% No o LA s/
% IStric \ ° & 4 CH/
» 2 =1 Test ety Q% /
q\* 83/ | Loyol} Colle: 29 A) YeS :‘;-. 2 V //-v
ner® P ‘ v land 71 % NO _-’,j £ > 4 //
R\O(\ 8 -T-: % ¥ /
> »‘ J 2 s : € ‘ v, Ve
o ci2 NS AT e &
5 = @ - o 3 |2 & .
7 G s (a5 1> District 2
e 1 Citations: 8, 523 S
Ave Dlstrlct 7 11%rvesh Run Park
o F\‘J\qu
) Conservatory
Forest % e Druid ‘
F':‘llk Golf 7 e | € o an | / Clifto néﬁul //
Course 0 & ) Hill ‘1 ! D t t 14 |tat|on :
(=X} g o IS I'IC 7)
i e Park = i‘;_‘. ] 24%’;,Yes
nX anion Q@
_ z Park =} 'lg- 6% NO
ethe il >
2| - Di strlc_t ‘L 2E G smmip
CliftonAv Citations: 17 630 e Cemetery
= ‘ L WeNorth A16% Yes ¥ wl! geraist Ao
— - X ONIVEr <
o Gwynns maye 1 St 840/2 No e v
- Falls / N 1 L.+ | g5 2 . ston S < £ Biddle St
DS ki B V3 Citations:10,63 - o2 —
Q d 18% Yes FH= Cltatlons 3657 |” " District 13
5 182% No~ve @ j “111% Yes Jo McEiderry St =
o ZiZ 89% No Hoi "'n‘ ——— E Lombard St ';
- [
p\kc—-"""___ dmor\dson'AVC‘—]:l""_‘ 40 il o
bnals o
. ? Naw 1'“” Patterson I ;
Citations: 8‘,‘5]'7““3' o Bal A L _EasterniAve—r=4 1501
31% Yes ™" N . 7 'z N
69% No District 9 ; i\ J = z ]
— = = ©
Frag S / <] 3 =
. . eder| % <y 3 3| e
District 8., : » 2 HSHE SostonSt
dens C//o,ce dun S 2 . //. ,,,._’7 : '2; ¥ w = 9;
Carll </ Dlstrlct 1 %
Loudon Par \ Fark // ;’ 9 o) 5 L %r
Cematery Saint\, =04 ‘\/ ¥ = 3 -
Agnes \ (; — *:\‘ / tn @ 4
toapial & RN Aol Latrobe Fort
" (‘0 ga C“TJ“ < rDIstrlct‘1 1 A\ Holabir
c}o £ Park o S timore Park
& = 5_ =4 "t4, R Cltatlons 4,022
g o q o AN o Au ke o
1o £ & el Citations: 2/642" 42% Yes
5 3 35% Yes S8:6INO
o 5 altimore
\si-: = 65% No Seagirt
L ° ¢
WPscq // ; \ \\\
\‘
Fairfield
Autodaminal Port of
Baltimore
SR Ave Atlantic
Fra nxdu ‘
& Cltatlons 10,836
f'ffy 4% YeS
4 S6%No
Dlstrlct 10
Curtis Bay
e 69\\\\
- In District A
186 ft P
ay. /I),,erL ST

Not in District

Pie Chart Size Reflects the :
Frequency of Citations A

PR R Mead&dHunt

d t Citywide Map of 14 Districts Miles iy
2 Cltatlon Recelved In the ReSIdent'S DIStrICt Map Date: 1/7/2024 Disclaimer: This map is not a survey or legal property description. DME g.,_~

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1




De ar}tgr;altilr?grfeT(r:;:l}; ortation CityWide Map of 14 Districts
P P Citation within One Mile of Resident's Home

BALTIMORE (CITY) ) B2 BALTIMORE (CITY) 9 koo
\ / Cemetar
- - L)
Kejly pNE © . .
y 3 ~ £,
& /t-Northe,n_pw\l No,,,,e Maryland
- ; \- n School far
VB A &S
o v Elva 15% Yes 8 3 . iy, S e Blind
0] - i ¢ Belve,
o, N @ ) Country = Ve 3
\ 85% No m o School < -
- Frnends %
s, ! >
Sy G : School =
e,& 5. Pimlico ¥ e ol . YUine Ave 1S
% v, ° Race Course spi ¥ s YA &/} £
o‘!«,} - { Arboretum otre Dame 14% Yes “ R, »(\Qq
= % Az 7% of Maryland 86% No 9 10
\ . © b Yes !, : ! &
1 & f niversity <
o 5 93% No 1 College
wP¥ o
e
RS
!?}.‘,‘ bl
n © A, : A
Hopiing o
3 (e University . Run Park 4 ‘h
o Rawlings fay, (0%
P Consarvatory ) (2 S
Forest Druid
Park Golf 140 Hill Park :
PN <0 y Druid s
Course WK Maryland &
{ Hill : 'L
Zgn:. Beieed — -
ar -
Hanlon M A’ Yes o if /
Park [~} °
® , 5
.: & Baltimore =
o CliftonAve Cemetery — A
- -North-Ave = N
C L____—W N deral St A live \')‘,*
o Gwynns ket St /Q\" ‘
W Falis N ston ST £ giddle St 40 ~
5
o Leakin Park E = =
o 9% Yes:- &t gatak N7 o
= ® E Madson St Park 1.
VT McElderry St A
Eg E Lombard S¢ ':—'
"___,.-—-Edmondson'AVe 1 40 | 5
|Pike 3
pné 1% Yes , 9% Yes
89% Nocathedral 91% No, ~—< Park
Cemeatery W Baltimore -
Fleet St
|5
! 'r‘u,_;_.'
M,
Ydgens c > wn on
%6 tagliug - Y
o Ojce Carmll /- 3] Tide o
Loudon Park, Park \ Z Point 3
= a
= o 0 'a § 3
Qw-“‘ @ = 2
> s . : g
S s _— 00, Latrobe
6 5] cowan ﬁ - 3
/ \°° g park 81% N "~ we W AYE GSX Holabir
) - (o Baltimore Park
o £ - e A
& “ (&
13 s & | |Port HenryTul®
3 L Covington
N s 3 Port of
§ = Baltimore
* ’§' i Seagirt
Fairfield
Auto Terminal FPort of
Baltimore
Atlantic
\:b >[‘.J‘
& “Apg.
& "4 14% Yes
’ 86% No
G
2 1
Curtis Bay
Council Districts
tvay.

l"”e"Lo
B - 1 e .

> 1 Mile

ST Mead&Hunt

¢ Citywide Map of 14 Districts Miles
Citation within One Mile of Resident's Home Map Date: 1/5/2024 Disclaimer: This map is nota survey or legal property descripton. DME @)

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1




Baltimore City
Department of Transportation

Citywide Map of 164 Camera Locations
with Distance Less than One Mile

District 5

&, g Pimlico
ol” Race Courss,

spital

T

Fomest
Park Golf

Course W

Arboret;

Cylburn

e Dame

ruid

@strlct'?

1aA|ED-

any puelfien

= e
. “I;?I"strlct 8% G

DIStrICt,le st A @G

BALTIMORE (CITY) S NS BALTIMORE (CITY) ,Z;" arkwood

Cemetar

co ok

¢ H Gorth o ‘ Maryland

- School for

Q 8 ‘ G L e Blind

140| =
" 2t
%

‘ G DlstCa

; pNE

Herring
Run Park

“, District.2 G

-Jy,a

0
arkside

rth-Ave-4

G

*\
3
5 ( 3 PR \
5] Gwynns i
- N ! St - a 2
% Falls / : E G < E m.|str|ct 1 3 40 S
o Leakin Park am m e N . el \\ =
QO L= E Eager SUF » ’ 151 s
b= : . % ‘; : w E Madso 161”* K.
: DIStrICt 8 ﬁ‘l’-; I Jofiis McER St I.f.;q
< Hoyl % i E Lom ramG =
m = 4 = =
2@ OO0 3 E T ;
- =] E B itigeee S <T
. A B 4. 08 m
thedral G Baltimord 2 ‘ Patterson G |
Cathedra 2 n o Park s Av S0
Cemetery G 'District 9 —Epraits g L2 A Easternt T
. 5 £
Q [ 3 2 i G
Frede - p = 4:,
= Z n =
Mq’dcns \ 2 w l: Boﬂto\\sl
C/; o Hun . o ~ i (= )
o~ Ojce -Ql':"v'l'i'. Carmoll — .? Tide o g .ao
@ Loudon Par Park ’ ‘ '; Sy 5»‘ s ‘?’;
5 Cemsteny/"  saint\ : o R e - District 1 d
. = ~ District 11 @
Hospital & S ey 2 trote
e Qy\“ s S— $05 O < Fort
S 2 e S S/ o0 Ave CSX Holabir
‘(\0} E s 564 For, ” 53 Baltimore Park
’Q\ -
11 ( 3( 3 2 Pon HenryTu 08
© & Covington
3 S _ Port of
£ L Baltimore
3 7 Seagirt
o Q>$ (m Seagir
¢ / ’
% \'@ 5 \4
qu Fairfield
© Auto Terminal ort of
d\/\ altimore
X) L tucsh Ave Atlantic
pa'apo z S

Dlstrlct 10

with Distance Less than One Mile

Map Date: 1/4/2024

0 4,
TI;A’:‘» Curtis Bay
Speed Cameras
Wlnnegy,
B <=1 vile
> 1 Mile
d.t Citywide Map of 166 Camera Locations Miles

Disclaimer: This map is not a survey or legal property description. D M I i: @

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1




Baltimore City Citywide Map of 164 Camera Locations
Department of Transportation

with Distance Less than Two Miles

BALTIMORE (CITY) ) NS

Z BALTIMORE (CITY) ¥ % sjrk.\o_n:--
Q Q Cemeter
~ (
Ke'.’@

a3 2 Qrth oy ‘ L oo 2 ' Maryland
s 4 ‘ @ h‘-‘fo,p & School for
“ry Blvg o ‘ ‘ Q < e Blind
140| % 0 r ou e e
A\ District 5 D Scho G G () G G e
Vs ( e’ < < Q Sct Gle, Q \\/'
. % 3 = 7 C JJ dah Mo
"»&’ /r'. S Ran?;'1¥351= spital  Cylburn e G@ G ~ 7 Vil 5 /'
o‘», @ o : Arboret f . K ' ~
- » oy Mary L
(v 4 ‘ lnlvwr@PStr[Ct @ G ‘ G DlSt“Ct ~ .
o Loyol} College e 4
ot\ne‘“ 3 . < ' /
S 5 g
i &

>
&3

‘“ <, (s EGQ Run Park », District:2 @

r,
‘ £ 3 -Jy,a
Fomest G '-"\ 1 0
Park Golf - .f‘ arkside 3
Course W O > - rui £ RS '

3
D
3,
N
G
poE

@Stl‘lCt"?

by X B2 - NG ~ > .‘-‘\h Ave—~ B*@
( h SR DIStrICt,leE s A, GG e

1aAED-

any puefien

'»"*\
N
O Gwynns 5 (3 : /Q\" ‘
R e ] ‘ (™43 - «District 13 o), A5
[’ Leakin Park

\
 LTY

s\
£ Eager St Bocek n 5

A

District 8

= F) » £ Madso g JR"™ !
: i ¢ Joffiis McER St Ir
o : : *‘D% i E Lom mme ;
on*Ave = m— A :
3- [ =] E Ha g 51 35
thed G z ‘ore St Baltimorg | (@ Patterson
Cathedral W Baltigore < n. Park 87150k
- (7 S y o ark e AV »
CeRjery G DlStrlCt 9 X {205} E-pratts @ A a1 =Bl 7 1.8 Fasterr\v\- T
L - Lk Fleet St e = a5
) o = i
Q ‘ < 5 = iy
Q Freden X -: > To:-
M, - 2 5 @ < V5t
‘dens e a 4 y =¥ of BostoY S
Doire Hui o tagfiu 2z 12 0 ¥ -
o Ojce W Carmoll S A O Tide o) 3| -—90
@ Loudon Par Park / ‘-?"":-" o Paint f: ES %
;o Cemsten/" Saint) & EA R At > Dlstrlct 1 E
o o " o 4
S Agrita T ~ District 11 @
Hospital > Syt
# Q\“ 'C Fort

atrobe I
- a5 i .
;F:u;‘ I M a0 AVE CEX Holabir
ark s, Fop L Baltimore Park
b [

if) Port
L Covington
<]

4
9&4
ihmgto,,,)°

/fl'n,ore

HenryTu o

Port of
Baltimore
Seagirt

N s

&
A g G\,G 8 \

<
oqv Fairfield
@d‘\ Auto Terminal ort of
- altimore
3) F st Ave Atlantic
2 Crg ki
,pafapSCo,Ave -
2 Dlstrlct 10
0 4“
¢
Pa

Curtis Bay

Speed Cameras N

> ay'l”neor-L 00
B <- 2 Viles

> 2 Miles

0 0.75 1.5 -
d t Citywide Map of 166 Camera Locations Miles Mead I Iunt
B \vith Distance Less than Two Miles Map Date: 1/5/2024 s T e ey erewprobeh ceseron DME @)

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1




5 Baltimo;eTCitY . Citywide Map of Zip Codes
epartment of Transportation o ount of Citations Received in each Zip Code

RE (CITY)

Kelly p€

3,876

21209

21202
21201 4

21229

21228
3,394,

Zip Code Count VPI 2020
0-540 0-1

@

O 541-1,714 -2_3
O 1715-3.471 - 4s
‘ 3,472 - 7,288 - 6.7
‘ 7,289 - 14,949 - 8-10

N
Zip Codes 2,829 Citation Count A
0 0.75 1.5
)
Citywide Map of 14 Districts Miles Mead&l_lu nt
Count of Citations Received in each District with VP| Map Date: 1/5/2024 Disclaimer: This map is not a survey or legal property description. DME @

| City of Baltimore DOT | 417 E Fayette St 5th Floor, Baltimore, MD 21202 Page 1 of 1



Baltimore City
Department of Transportation
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Citations Received by Zip Code: Population Ratio
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