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| ntroduction

In accordance with the City Auditor’s 2003-04 Audit
Workplan, we audited the Department of Transportation’s
(DOT) process for determining whether adult crossing guards
are warranted at various locations throughout the City of

San José. We conducted our audit in accordance with
Generaly Accepted Government Auditing Standards and
limited our work to those areas specified in the Scope and
Methodology section of this report.

The City Auditor’ s Office thanks the staff of the Department of
Transportation and the Police Department who gave their time,
information, insight, and cooperation during the audit.

Background

The City of San José hired its first adult crossing guard in 1945
and the need for guards has increased throughout the past
decades. In 2003-04, the City budgeted $1.6 million to pay for
205 adult crossing guards at 114 authorized intersections
throughout the City. These adult crossing guards provide
protection to school children in the morning before school
begins and in the afternoon after school |ets ouit.

In 1946, the City initiated a safety committee to advise on the
placement of adult crossing guards throughout the City on an
equitable basis. The committee has operated under various
names and is currently called the School Pedestrian Safety
Committee (SPSC). The SPSC consists of representatives from
the City of San José, schools, parents, and citizens.

The SPSC is an advisory committee to the San José Police
Department on matters involving school safety and the
placement of school crossing guards. The primary objective of
the SPSC isto ensure that crossing guard protection is
distributed on an equitable basis throughout the City while
maintaining the level of service that the budget will allow.
Other SPSC objectivesinclude:

e Promoting overall school traffic safety;
e Establishing uniform practices of school traffic safety;

¢ Providing continuing evaluation of safety practices,; and
¢ Promoting good public relations.
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To accomplish these objectives, the SPSC serves as aforum for
discussion and appeal for residents, and a means of
communication among school officials, City officials, and
organizations concerned with school safety and the general
public. The SPSC reviews studies for school traffic controls
and safety programs such as:

e Placement and removal of adult crossing guards;
¢ Installation of signals, signs, and crosswalks;

o Effective use of school safety patrols;

¢ Promotion of bicycle and pedestrian safety;

e Designation by schools of “Walking Routes to School”;
and

¢ Coordination of engineering, education, and
enforcement to achieve an effective balance.

In 1950, the School Traffic Safety Advisory Council (STSAC),
the forerunner to the SPSC, formed a committee to develop a
criterion for determining the need for school crossing
protection. Their objective was to establish a uniform and
objective system to measure the relative safety of a given
location and determine the type of controls best suited for the
situation. The STSAC committee developed a safety index
formulato evaluate which intersections needed an adult
crossing guard. The committee picked a safety index of 120 as
the minimum value for recommending placement of an adult
crossing guard.

The safety index isintended to be an objective guide for
evaluating the relative safety of locations throughout the City.
For instance, alocation with an index of 200 is considered less
safe than an intersection with an index of 100. A minimum of
20 children crossing during one hour isrequired at a crossing to
establish an index. Although the safety index formula has
undergone some modification over the years, a safety index
value of 120 is still used as the minimum value to warrant an
adult crossing guard. Theindex is calculated using the
following factors:

e Width of the roadway;

¢ Number of vehicles (including turns) crossing the
crosswalk;
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¢ Number of and the age of school children crossing in
one hour;

e Exidting traffic controls (signals, stop signs, etc.);

e Distance of crossing from the main school entrance;
e Speed of traffic; and

e Walking speed/decision time.

The State of California (State) also has guidelines for the
placement of adult crossing guards. The State and the City’s
guidelines for the placement of adult crossing guards are
generaly similar, in that both use vehicle volume as a chief
determining factor, and also consider speeds and turning
vehicles. However, in some instances, the City’s safety index
formula makes it easier to justify a crossing guard compared to
the State guidelines. For instance, the State guidelines
generally recommend a crossing guard be placed at |ocations
where a minimum of 40 students (30 in rural areas) cross the
street. San José€' s guidelines require only 20 students as a
minimum. Also, State guidelines only consider turning vehicle
movements at signalized locations, whereas San Jos€' s
guidelines consider turning movements at al studied locations.
In addition, State guidelines address only elementary school
children, whereas San Jos€' s guidelines also allow for middle
school children.

The San José Department of Transportation (DOT) receives
school pedestrian safety issues from parents, schools, the City
Council, and City staff. Schools submit written requests to the
DOT for placement of adult crossing guards at specific
intersections. In turn, the DOT’ s traffic engineers perform
engineering studies to determine whether an adult crossing
guard is warranted.

The DOT processes the requests for crossing guard studies.
DOT performs engineering studies to determine the relative
need for adult crossing guards and presents the results to the
SPSC.

To determine whether an adult crossing guard iswarranted at a
specific location, DOT calculates the safety index. To calculate
the safety index, DOT staff analyzes the intersection being
considered. Specifically, DOT counts the number of students
and vehicles crossing a given intersection. For instance, DOT
staff counts the number of vehicles going in each direction, the
number of turns crossing the intersections, and the number of
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children crossing the intersections. DOT staff performs the
counts for about an hour before school and again for about
another hour after school.

After the counts are completed, DOT staff enters the data into
an Excel spreadsheet that cal culates the safety index. DOT
staff also identify any unusual conditions such as excessive
vehicle violations, odd intersection configurations, accident
history, or other factors affecting the safety of the intersection.
DOT presents the results of its crossing guard analysis to the
SPSC. Based on the safety index calculation and any other
information relevant to the decision, the SPSC recommends
whether a guard should be placed at a given intersection. If the
intersection has an index of 120 or higher, the SPSC will
normally recommend that an adult crossing guard be placed at
the intersection. However, the SPSC does not rely exclusively
on the index when considering guard placement. If alocation
has an index below 120, the SPSC may consider other
circumstances which are not taken into account in the index
calculation. If the other circumstances are significant, the
SPSC may recommend placement of aguard at a location with
an index of less than 120.

The San José Police Department (SJPD) manages the Adult
Crossing Guard Program for the City through its School Safety
Education Unit (SSEU). The SSEU’ s goal isto reduce and
prevent accidents to school children. It currently provides three
programs to accomplish thisgoal: Adult Crossing Guards,
Safety Patrol; and Safety Education Programs. Under the
supervision of a police sergeant, four Crossing Guard
Coordinators direct the above programs. For the Adult
Crossing Guard Program, the SSEU responsibilities include:
recruiting, selecting, training, supervising, and scheduling of
crossing guards throughout the City. In 2003-04, the Adult
Crossing Guard Program is authorized for 205 guards and the
SIPD currently has 185 guards to staff 114 intersections. For
the Safety Patrol Program, the SSEU trains student safety patrol
members. Besides these two programs, the SSEU provides
programs on pedestrian and bicycle safety, as well as child
molestation prevention.

Audit Objectives,
Scope, And
M ethodology

Our audit objective wasto evaluate the City of San José's
(City) process for determining whether intersections near
schools qualify for adult crossing guards. Specifically, we
reviewed the safety index formulato determineif it provided an
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equitable and objective method for determining those
intersections that pose the greatest risk. Further, we determined
if the Department of Transportation (DOT) correctly calculated
the safety index and if the City Council had approved the
present safety index formula. The scope of our audit was adult
crossing guard engineering studies the DOT performed from
March 2001 through March 2003.

To accomplish our audit objectives, we extensively reviewed
the safety index formulas. We reviewed the City’s Municipal
Code and City memoranda and documents related to adult
crossing guards and the safety index formula to document the
authorization of the safety index formulas the DOT used. We
also compared the safety index formulas and assumptions DOT
used to the U.S. Department of Transportation and State of
Cdlifornia Department of Transportation guidelines for school
area pedestrian safety and to the Institute of Transportation
Engineers publications regarding child pedestrian and school
area pedestrian safety. We reviewed the DOT procedure for
traffic vehicle and pedestrian counts and observed a DOT
traffic checker performing vehicle and pedestrian counts at
school intersections. Based on our reviews and observations,
we questioned the validity of the safety index formula
assumptions.

We interviewed staff from the DOT and the San José Police
Department (SIPD), regarding the Adult Crossing Guard
Program. We surveyed some of the City’s schools and a school
district to determine why some schools did not have student
safety patrol programs. We attended SPSC meetings to help us
understand the process for the approval of a placement of a
guard. We also attended a community meeting at a school
regarding the City’ s rejection of arequest for an adult crossing
guard.

Finally, we verified the accuracy and reliability of the
computer-generated safety indexes by verifying that all of the
formulas and factors that DOT used to calculate the safety
index were the same as those shown in City memoranda and
documents. Further, we verified the accuracy of the data by
comparing the information the traffic checkers collected to the
information the DOT staff entered into the safety index
formula. For any engineering study errors we identified, we re-
calculated the safety index with the corrected information.
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The City’s Process For Determining
Whether Crossing GuardsAre
Warranted Needs To Be Il mproved

In 1950, the San José Traffic Safety Advisory Council
(STSACQ), the forerunner to the School Pedestrian Safety
Committee (SPSC), developed a safety index formulato
measure the relative safety of school crossings. The
Department of Transportation (DOT) processes requests for the
placement of adult crossing guards. To determine whether an
adult guard iswarranted, DOT collects information on an
intersection, enters the information into aformula, and
calculates the safety index. We found the following issues with
the City’ s process for determining whether an adult crossing
guard is warranted:

e The safety index formulaincorrectly assumes that
Kindergarten (K) through 5th (K-5) and K through 6"
(K-6) grade schools have a student safety patrol;

e The safety index formulalimits the number of turns
considered;

e The safety index formula does not provide sufficient
weight to intersections with high numbers of children
crossing the street;

e The City Council has not reviewed the safety index
formula and safety index value since 1985;

e The DOT hasincorrectly entered data into the safety
index formula;

e The DOT needs procedures to ensure that it analyzes
intersectionsin a consistent manner and that the
rationale for its decisions is adequately documented,;
and

e Theinformation that the DOT provides the SPSC may
not always allow the SPSC to fully evaluate whether the
placement of aguard is warranted.

As aresult, the City’ s process for determining whether an adult
crossing guard is warranted does not always ensure that
crossing guards are placed at locations that need them the most.
In our opinion, the DOT should revise the safety index formula
for determining if school intersections qualify for adult crossing
guards. The DOT isin the process of revising the safety index
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The STSAC
Developed The
Safety Index In 1950

formula. Further, the DOT should re-calculate the intersections
that have not qualified in the past three years using the revised
safety index formula and submit the revised results to the
SPSC. Also, the DOT should submit the revised safety index
formulato the SPSC and the City Council for approval
including an analysis of the anticipated budgetary implications
of increasing or decreasing the safety index. Finally, the DOT
should develop additional written procedures for the safety
index process and provide additional intersection information to
the SPSC.

As noted in the Background, in 1950, the San José Traffic
Safety Advisory Council (STSAC), the forerunner to the
School Pedestrian Safety Committee (SPSC), developed a
safety index to provide a uniform and objective method for
measuring the relative safety of school crossings. The safety
index uses aformulato predict the number of gapsin traffic
long enough to allow a pedestrian to cross an intersection
without encountering avehicle. The required length of the gap
depends on factors such as walking speed, street width, and
time for a decision to be made.

The STSAC adopted a safety index of 120 as the minimum
value which would warrant placement of an adult crossing
guard without consideration of extenuating circumstances. The
STSAC’ s decision to use the 120 safety index was based on the
level of service that the 1950 budget would support.

In 1968, the STSAC added the following factors to the City’s
safety index formula:

Age of the children;
Distance of the crossing from the school;
Traffic speed (at uncontrolled intersections); and

A WD P

Excessive vehicle turning movements.

In 1973, the STSAC developed arefined safety index formula
for school crossings without traffic controls. The City Council
approved the revised formulain 1975 and reaffirmed the use of
120 as the minimum value to warrant a crossing guard. See
Appendices B and C for the formulas the DOT usesto analyze
school crossings with and without traffic controls, respectively.
In this report we refer to both formulas as the safety index
formula.
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We reviewed the City’ s formula for calculating the saf ety index
and identified several problems that should be addressed.
Specificaly, we found the safety index formula:

e Incorrectly assumesthat al K-5 and K-6 schools have a
student safety patrol;
e Limitsthe number of turns considered; and

e Does not provide sufficient weight to intersections with
high numbers of children crossing the street.

The Safety Index
Formula
Incorrectly
Assumes That K-5
And K-6 Grade
SchoolsHave A
Student Safety
Patrol

Exhibit 1

The safety index formula considers the age of the students and
assigns a higher age factor to schools with younger children.
According to the Traffic Engineering Handbook that the
Institute of Transportation Engineers published, the ability of
younger children to safely cross the street is not well-
developed. Furthermore, the literature states that children aged
5 to 7 have the highest rate of pedestrian accidents. Therefore,
the safety index model gives a higher age factor to the schools
with younger children. The exhibit below shows the respective
age factors for grades K-4, K-5 or K-6, and 7" or 8".

The Safety Index Formula’s Respective Age Factor
For GradesK-4, K-5Or K-6, And 7th Or 8th

Age
Highest Grade Factor
K-4 or less 3.0
K-5 or K-6 schools with a crosswalk more than 2.0

900 feet from the school

K-5 or K-6 schools with a crosswalk less than 900 1.0
feet from the school

Highest grade 7" or 8" 5

As Exhibit 1 shows, the safety index formula assigns an age
factor of 3 for schools with grades K-4. In comparison, the
model assigns an age factor of either 2 or 1 for schools with
grades K-5 or K-6. Schools with crosswalks more than 900 feet
away receive an age factor of 2 and schools with crosswalks
less than 900 feet away receive an age factor of 1. The
rationale for thisis based on the assumption that intersections
within 900 feet of K-5 or K-6 schools will have a student safety
patrol.
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We found that the assumption that K-5 or K-6 schools have a
school safety patrol is not always valid. Specifically, we found
that many K-5 and K-6 schools do not have safety patrols. For
example, some schools do not have student safety patrols
because the schools believe that it is either too dangerous for
their students or the school lacks the resources to have a staff
member or volunteer to oversee the program. In fact, one
school district does not alow its schools to have safety patrols.

As shown above, the current safety index age factors provide a
significant advantage to schools with only K-4 students relative
to schools with K-5 or K-6 students. The K-5 or K-6 schools,
especially the ones that do not have a student safety patrol, till
may have many K-4 children who walk to school and cross
streets without a parent or aguardian. In our opinion, the
formula should be modified to provide more appropriate age
factorsfor K-5 and K-6 schools.

We discussed this problem with the DOT and they are revising
the safety index formulato provide more appropriate age
factorsfor K-5 and K-6 schools.

The Safety Index According to the Traffic Engineering Handbook, cars turning

Formula Limits Into an intersection statistically pose a greater hazard than cars
The Number Of going straight through an intersection. Accordingly, the safety
Turns Considered index formula assigns a higher turn factor to intersections that

have a high number of cars turning across the crosswalk during
the time period that school children are crossing. The more
turns crossing the crosswalk, the higher the turn factor.

Exhibit 2 below shows the number of turns and the weight
assigned for the specified number of turns.

Exhibit 2 Relative Turn Factors For The Number Of Turns

Per Hour
Number Of Turns Per Hour Turn
Factors
0-149 1.0
150-199 1.25
200-249 15
250-299 1.75
300 or more 2.0

10



Finding |

As Exhibit 2 shows, the safety index formula assigns a higher
turn factor for intersections having more turns. However, the
safety index formula only assigns a maximum turn factor of 2
to crosswalks with 300 or more carsturning into it. Thus, the
safety index formula does not reflect any difference between
one intersection having 300 cars turning into it and another
intersection having 600 cars turning into it. For both
intersections, the model would assign aturn factor of 2. With
all other factors being equal, the intersection with 600 cars
turning, theoretically, poses a greater risk than the intersection
with 300 cars turning. However, the current safety index
formula does not recognize this difference. In our opinion, the
DOT should modify the safety index formulato provide
appropriate turn factors for intersections with a higher number
of turns.

We discussed this problem with the DOT and they are revising
the safety index formulato assign higher turn factors to those
intersections with more turns. Such a change would increase
the safety index for those intersections with a high number of
turns per hour.

The Safety Index
Formula Does Not
Provide Sufficient
Weight To

I nter sections With
High Numbers Of
Children Crossing
The Street

The safety index formula does not adequately consider the
number of children crossing the intersection. The safety index
formula requires a minimum of 20 children crossing a
crosswalk during one hour. Once the 20 minimum is met, the
number of children above 20 crossing an intersection has a
minimal effect on the safety index calculation.

We calculated the effect that different numbers of children
crossing an intersection has on the safety index calculation. We
based our calculations on the information from an actual

San Jose intersection. The analysis of thisleg of an intersection
had 30 children crossing and we cal culated the safety index to
be 31. We then calculated a safety index of 38, 51, and 64
assuming 100, 150, and 200 children, respectively, crossing this
leg of the intersection. In our example, while the number of
children crossing this leg of the intersection increased by 567
percent; the safety index increased by only 106 percent.
Although an increase in the number of children should not
proportionally increase the safety index, it should provide
additional weight to intersections with high numbers of children
crossing.

11
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In our opinion, the safety index formula does not provide
sufficient weight to intersections with high numbers of children
crossing the street and the DOT should revise the safety index
formula accordingly.

We discussed this problem with the DOT and they are revising
the safety index formulato give provide more weight to
intersections with high numbers of children crossing the street.
Such a change would increase the safety index for these
intersections with more children crossing the street.

We recommend that the DOT revise the safety index formulato
1) provide a more appropriate age factor for K-5 and K-6
schools and turn factor for the number of vehicles turning into a
crosswalk and 2) provide sufficient weight to intersections with
high numbers of children crossing the street.

We recommend that the Department of Transportation:

Recommendation #1:

Revise the safety index formula to 1) providea more
appropriate age factor for K-5and K-6 schoolsand turn
factor for the number of carsturninginto a crosswalk and
2) provide sufficient weight to inter sectionswith high
numbers of children crossing the street. (Priority 3)

Upon implementation of Recommendation #1, the DOT should
re-calculate the intersections that have not qualified for an adult
crossing guard during the past three years and submit the results
to the SPSC.

We recommend that the Department of Transportation:

Recommendation #2

Re-calculate the inter sectionsthat have not qualified for an
adult crossing guard during the past three yearsusing the
revised safety index formula and submit theresultsto the
SPSC. (Priority 3)

12
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The City Council
Has Not Reviewed
The Safety I ndex
Formula And
Safety Index Value
Since 1985

Based on our review of City memoranda, it appears the City
Council last approved the safety index formulain 1975, and last
approved the 120 safety index value in 1985. Furthermore, the
School Traffic Safety Advisory Council arbitrarily set the
safety index at 120 back in 1950 based upon budget
considerations. If the City Council were to lower the index,
more locations would qualify, thereby increasing the cost of the
program. Becausethe DOT isin the process of revising the
safety index formula, we recommend that the DOT submit the
revised safety index formulato the SPSC and the City Council
for approval. In addition, the DOT should also present to the
City Council the anticipated budgetary implications of
increasing or decreasing the safety index value.

We recommend that the Department of Transportation:

Recommendation #3

Submit therevised safety index formula to the SPSC and
the City Council for approval. (Priority 3)

Recommendation #4

Submit to the City Council the anticipated budgetary
implications of increasing or decreasing the safety index
value. (Priority 3)

TheDOT Has
Incorrectly Entered
Datalnto The
Safety Index
Formula

As noted in the Background section of this report, the DOT
processes requests for crossing guard studies. To determine
whether an adult crossing guard is warranted at a specific
location, the DOT performs an analysis of the location. First,
the DOT counts the number of vehicles, turns, and the number
of children crossing. It also measures the width of the
intersection and identifies any unusual features. Then, the DOT
entersthe data it has collected on the intersection into the safety
index formula and cal culates the safety index. It isimportant
that the DOT correctly enters this information into the formula.

We found that the DOT, for at least the last several years, has
been overstating the turn factor when calcul ating the saf ety
index. Specifically, DOT staff misunderstood the procedure for
calculating the number of cars turning into an intersection.

13
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DOT staff incorrectly counted all the vehicles turning into an
intersection instead of only those turns that crossed the leg of
the intersection being analyzed.

Consequently, DOT staff has overstated the safety index for
intersections it has evaluated. However, as noted above, the
safety index formula mitigates the overstating of turns by
limiting the number of turnsin the turn factor. Infact, for some
intersections, the DOT’ s overstatement of the number of turns
did not have any effect on the safety index. However, we
identified two intersections that had a safety index of 120 or
more because the DOT overstated the number of cars turning
into the intersection. The safety index for these two
intersections should have been 92" and 882, respectively, if the
DOT had counted the turns correctly.

Besides the problem with the turn count, we also identified
other errorsin the DOT’ sinput of data from the countsto the
safety index formula. Specifically, we found examples where
the DOT incorrectly entered the number of vehicles, the
number of children crossing, the length of the crosswalk,
vehicle speed, and the grade level of children. These errors
resulted in both lower and higher safety indexes than warranted.
For one intersection, if the DOT would have input the correct
number of vehiclesinto its safety formulait would have
calculated a safety index of 122 instead of 112 and the
intersection would have qualified for an adult crossing guard.

For another intersection, the DOT’ sinput errors resulted in the
intersection qualifying for an adult crossing guard when it
should not have qualified. Specificaly, the DOT incorrectly
input the width of the intersection, the number of vehicles, and
the number of turns and calculated a safety index of 123, which
meant that the intersection automatically qualified for an adult
crossing guard. If the DOT had entered the correct information
it would have calculated a safety index of 99 and the
intersection would not have automatically qualified for a
crossing guard.

! Besides the turn factor, DOT aso incorrectly entered the width and the number of vehicles for this
intersection as discussed later on this page. The safety index factor would have been 92 if we had only re-
calculated the turn factor. However, by combining the turn factor error with the other errors, we re-
calculated the safety index to be 99.

2 Besides the turn factor, DOT also incorrectly entered the vehicle speed for thisintersection. The safety
index factor would have been 88 if we had only re-calculated the turn factor. However, by combining the
turn factor error with the other error, we re-calculated the safety index to be 136.

14
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In our opinion, the DOT needs to develop written procedures
for entering information into the safety index formula.
Furthermore, the DOT needs to provide sufficient supervisory
review to ensure that staff follows these written procedures, and
correctly enters the data into the safety index formula.

We recommend that the Department of Transportation:

Recommendation #5

Develop written proceduresfor entering information into
the safety index formula and provide sufficient supervisory
review. (Priority 3)

The DOT Needs
ProceduresTo
EnsureThat It
Analyzes
Intersectionsin A
Consistent Manner
And That The
Rationale For Its
Decisions|s
Adequately
Documented

When the DOT performs an engineering study of an
intersection, it analyzes all of the legs of the intersection. For
instance, an intersection could have four possible legs (east,
west, north, and south) for the children to cross. According to
DOT staff, they calculate the safety index on the leg that would
generate the highest safety index, and in their professional
judgment, is the most practical leg for the children to cross.

The safety index isintended to be an objective guide for
evaluating intersections throughout the City. However, DOT
uses its professional judgment to determine which leg of the
intersection to analyze. While appropriate, professional
judgment can lead to some subjectivity in the safety index
calculation. Moreover, DOT’s professiona judgment can
significantly affect the outcome of the safety index calculation
and must be able to withstand public scrutiny.

We identified an intersection for which DOT’ s professional
judgment affected the outcome of the safety index.
Specificaly, we identified an intersection where the DOT did
not calculate the safety index on the leg of the intersection that
generated the highest safety index. For thisintersection, the
DOT calculated the safety index to be 49 using the west leg of
the intersection. However, the north leg of the intersection
would have generated a safety index of 91. Moreover, if the
DOT had used an age factor of 2 (the K-5 school does not have
a student safety patrol) instead of 1, thisleg of the intersection
would have generated a safety index of 182. According to the
DOT, it used the west |eg to calculate the safety index because,
in their professional judgment, it would not be practical to place
aguard on the north leg. Although we do not disagree with the

15
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DOT’ s professional judgment, this example demonstrates that
DOT’ sjudgments can significantly affect the outcome of the
safety index calculation and must be able to withstand public
scrutiny.

Accordingly, the DOT should develop written proceduresto
ensure that it analyzes intersections in a consistent manner and
documents the rationale for its decisions.

We recommend that the Department of Transportation:

Recommendation #6

Develop written proceduresfor analyzing inter sections and
documenting therationale for itsdecisions. (Priority 3)

The Information
That DOT Provides
To The SPSC May
Not Always Allow
The SPSC To Fully
Evaluate Whether
The Placement Of
A Crossing Guard
IsWarranted

16

After the DOT performs an engineering study and calculates
the safety index, it presents the information to the SPSC. The
DOT presents this information using aform called the Adult
Crossing Guard Analysisform. Thisform includes the
information the DOT used for the leg of the intersection it
analyzed to calculate the safety index and includes the:

e School;

e Width of the crosswalk;
e Type of traffic control;
e Vehicle speed;

e Morning and afternoon count of vehicles, pedestrians,
and turns;

e Safety index calculation; and
e Safety index score.

The DOT also presents the intersection’ s accident history and
certain extenuating circumstances regarding the design of the
Intersection, such as visibility conditions. However, this
information may not always alow the SPSC to fully evaluate
whether the placement of a crossing guard is warranted. For
instance, we identified one intersection where the safety index
calculation and the information the DOT presented to the SPSC
did not fully reflect the volume of traffic and the number of
children crossing the intersection before and after school. A
diagram of thisintersection is shown in Exhibit 3.




i ~ Exhibit 3: Traffic And
- 204 Pedestrian Counts Diagram

: Date: September 17, 2002
! Time: 7:30 a.m to 8:30 a.m
| Intersection: Kammerer
Avenue and South Sunset
| Avenue

! Vehicle Counts show
| Straight Direction and Left

8 Elementary School [ChlldrEn eand Right Turns
— 2 Middle[School Childrer HE)

=
m
South Sunset Avenue

* N
N\ O
122¢ - -
E -
. = 3
16 N\ U —
_ e 2 5 Q

Kammerer Avenue

G
@ I 96|Elementary Schiool CHildfen
9

5 Middlle School Childrn Bl
|

Number of Vehicles from the East

Number of Vehicles from the North
Number of Vehicles from the West Source: Auditor
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As Exhibit 3 shows, the intersection has a four-way stop and is
located directly in front of a K-5 elementary school. In
addition, amiddle school islocated several blocks away. The
intersection has a significant number of vehicles, turns, and
children. Specifically, the most recent one-hour count in the
morning found the following movement in the intersection:

e 835 vehicles;
e 566 turns;, and

e Asmany as 271 children crossing (137 middle school
children and 104 elementary school children plus 30
school children who may be crossing two legs of the
Intersection).

The DOT has reviewed this intersection on numerous occasions
and the safety index is alwaystoo low. The DOT last analyzed
thisintersection in September 2002. The DOT last calcul ated
the safety index at 49. The information the DOT routinely
submits to the SPSC after it performs an engineering study of
an intersection does not provide a complete picture of the
volume of vehicles entering and turning in the intersection and
the number and approximate age of the students walking in this
intersection. The DOT submitted the safety index calculation
to the SPSC based on its analysis of the leg of the intersection
that in its professional judgment would provide the highest
safety index and be the most practical to cross. The analysis of
this intersection was for the west leg which had 30 students
crossing. The DOT counts the children walking on both
opposite legs of the intersection when determining the number
of children crossing. In thisintersection, 26 children were
walking on the west leg and 4 children were walking on the east
leg. However, the information the DOT submitted to the SPSC
does not show that 191 children (96 K-5 children and 95 middle
school children) were walking on the south leg of the
intersection and 50 children (8 K-5 children and 42 middle
school children) were walking on the north leg of the
intersection. Similarly, the DOT’ s analysis does not reflect the
total volume of vehicles crossing and turning into the
intersection.

In our opinion, the DOT should provide more information to
the SPSC when it analyzes an intersection. Besides its safety
index calculation, accident history, and extenuating
circumstances regarding the design of the intersection, the DOT
should also include the posted speed limit and the date of any
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applicable speed study, and a diagram of the intersection
showing the number of children, their approximate ages, and
the direction they are crossing; the total number of vehicles
crossing the intersection and the direction they are going; and
the total vehicleturns. By so doing, the SPSC will be ableto
make the most informed decision on the safety of the
intersection.

We recommend that the Department of Transportation:

Recommendation #7

Provide the SPSC with the posted speed limit and the date
of any applicable speed study, and a diagram of the
intersection it is considering for an adult crossing guard
showing

e thenumber of children, their approximate ages, and
thedirection they are crossing;

e thetotal number of vehicles crossing each leg of the
inter section and the direction they are going; and

e thetotal number of vehicleturnscrossing each leg of
theintersection. (Priority 3)

CONCLUSION

We found that the City can improve its process for determining
when adult crossing guards are needed. Specifically, the safety
index formulathat DOT uses to measure the relative safety of a
school crossing needs to be revised. Moreover, the City
Council has not reviewed the safety index formula
methodology since 1985. We also found errorsin DOT’s
safety index calculations and that it needs procedures to ensure
it analyzes intersections in a consistent manner. Furthermore,
we found that DOT needs to provide more information to the
SPSC so it can properly evaluate the safety of an intersection.
As aresult, the City’ s process for determining whether an adult
crossing guard is warranted does not always ensure that
crossing guards are placed at intersections that need them the
most. Accordingly, the DOT should implement the following
recommendations to improve the City process for determining
where adult crossing guards are needed.
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RECOMMENDATIONS

Recommendation #1

Recommendation #2

Recommendation #3

Recommendation #4

Recommendation #5

Recommendation #6

Recommendation #7
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We recommend that the Department of Transportation:

Revise the safety index formula to 1) provide a more
appropriate age factor for K-5and K-6 schoolsand turn
factor for the number of carsturninginto a crosswalk and
2) provide sufficient weight to inter sections with high
numbers of children crossing the street. (Priority 3)

Re-calculate the inter sectionsthat have not qualified for an
adult crossing guard during the past three yearsusing the
revised safety index formula and submit theresultsto the
SPSC. (Priority 3)

Submit therevised safety index formula to the SPSC and
the City Council for approval. (Priority 3)

Submit to the City Council the anticipated budgetary
implications of increasing or decreasing the safety index
value. (Priority 3)

Develop written proceduresfor entering information into
the safety index formula and provide sufficient supervisory
review. (Priority 3)

Develop written proceduresfor analyzing inter sections and
documenting therationale for itsdecisions. (Priority 3)

Provide the SPSC with the posted speed limit and the date
of any applicable speed study, and a diagram of the
intersection it is considering for an adult crossing guard
showing

e thenumber of children, their approximate ages, and
the direction they arecrossing;

e thetotal number of vehiclescrossing each leg of the
inter section and the direction they are going; and

e thetotal number of vehicleturnscrossing each leg of
theintersection. (Priority 3)
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