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This report is prepared solely for the purpose of identifying, evaluating and planning safety
improvements on public roads. It is subject to the provisions of 23 U.S.C.A. 409, and therefore
is not subject to discovery and is excluded from evidence. Applicable provisions of 23 U.S.C.A.
409 are cited below:

Notwithstanding any other provision of law, reports, surveys,
schedules, lists, or data compiled or collected for the purpose of
identifying, evaluating, or planning the safety enhancement of
potential accident sites, hazardous roadway conditions, or railway-
highway crossings, pursuant to sections 130, 144, and 152 of this
titte or for the purpose of developing any highway safety
construction improvement project which may be implemented
utilizing Federal-aid highway funds shall not be subject to discovery
or admitted into evidence in a Federal or State court proceeding or
considered for other purposes in any action for damages arising
from any occurrence at a location mentioned or addressed in such
reports, surveys, schedules, lists or data.

Any intentional or inadvertent release of this report, or any data derived from its use shall not
constitute a waiver of privilege pursuant to 23 U.S.C.A. 409.



Statement of Philosophy

The efficient and responsible investment of resources in addressing
safety problems is a difficult task. Since crashes occur on all
highways in use, it is inappropriate to say of any highway that it is
safe. However, it is correct to say that highways can be built to be
safer or less safe. Road safety is a matter of degree. When making
decisions effecting road safety it is critical to understand that
expenditure of limited available funds on improvements in places
where it prevents few injuries and saves few lives can mean that
injuries will occur and lives will be lost by not spending them in places
where more accidents could have been prevented.' It is the CDOT's
objective to maximize accident reduction within the limitations of
available budgets by making road safety improvements at locations
where it does the most good or prevents the most accidents.

Introduction

The Transportation Equity Act for the 21% century (TEA-21) of 1998 requires explicit
consideration of safety in the transportation planning process. The primary intent of this report is
to provide information, as related to safety, for the planned conversion of SH 115 between MP
38.00 to MP 42.00 from a 2-lane highway to a 4-lane highway with six foot painted center median
to support the growth at Fort Carson and movement of soldiers, commuters, freight, and tourists.

The scope of this report is as follows:

Qualitatively describe the degree of safety or un-safety of a roadway segment.
Bring perception of roadway safety in line with reality of safety performance reflecting a

specific facility.

Provide a frame of reference from a safety perspective for planning major corridor

improvements.

Provide guidance on how to identify the preferred alternative from a safety standpoint.

This analysis will prepare a framework for the evaluation of alternatives from a safety standpoint.

Hauer, E. (1999) Safety Review of Highway 407: Confronting Two Myths. TRB
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Site Location and Conditions

This study addresses a section of State Highway 115A that begins at MP 38.00, south of Old
Canon City Road, and extends to MP 42.00, north of Nelson Boulevard just south of Colorado
Springs near Ft. Carson. The direction of increasing milepost (primary direction) for this section of
SH 115 is northbound. The section of SH 115 from MP 38.00 to MP 41.87 is classified as a rural
2-lane undivided facility and the north of MP 41.87 is an urban 4-lane divided highway. The
average annual daily traffic (AADT) for 2009 is 11,123 Vehicle per Day (VPD). Truck traffic
consists of about 14% of the total traffic. The posted speed limit on SH 115 is 60 MPH.
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SH115 Accident History

In order to accurately project the number of accidents on SH 115 for 2015 and 2020, we must
first examine the current safety performance of SH 115 with an analysis of the most recent five
years of accident history.

SH 115 Non-Intersection (MP 38.00 — 40.34 & MP 40.3 4 —41.87)

SH 115 between MP 38.00 and 41.87 is currently a two-lane, undivided roadway. The posted
speed limit on SH 115 is 60-mph. SH 115 has been divided into sub-sections (MP 38.00 - 40.34 /
Titus Blvd. and MP 40.59 - 41.87 / Nelson Blvd.). Tables 1 and 2 show the break-down of
accidents by each section from 2004 through 2008. There were 101 non intersection related
accidents reported during this time period.

Table 1
SH 115 Non-Intersection Accidents between MP 38.00 - MP 40.34
Property
Section Period ADT Damage Injury | Fatal (x100) Total
Only
SH 115/ MP 38.00 to Titus Blvd. 2004 10498 5 3 0 8
SH 115/ MP 38.00 to Titus Blvd. 2005 10498 11 0 0 11
SH 115/ MP 38.00 to Titus Blvd. 2006 10423 15 3 0 18
SH 115/ MP 38.00 to Titus Blvd. 2007 10700 14 1 0 15
SH 115/ MP 38.00 to Titus Blvd. 2008 10900 10 1 0 11
Table 2
SH 115 Non-Intersection Accidents between MP 40.34 - MP 41.87
Property
Section Period |ADT Damage (Injury Fatal (x100) | Total
Only
SH115 / Titus Blvd. — Nelson Blvd. 2004 12900 17 1 0 18
SH115 / Titus Blvd. — Nelson Blvd. 2005 12900 2 1 0 3
SH115 / Titus Blvd. — Nelson Blvd. 2006 11200 1 0 0 1
SH115 / Titus Blvd. — Nelson Blvd. 2007 10700 4 0 0 6
SH115 / Titus Blvd. — Nelson Blvd. 2008 10900 8 0 0 10

We have refined the assessment of the magnitude of safety problems on highway segments
through the use of Safety Performance Functions (SPF). The SPF reflects the complex
relationship between traffic exposure measured in ADT, and accident count for a unit of road
section measured in accidents per mile per year. The SPF models provide an estimate of the
normal or expected accident frequency and severity for a range of ADT among similar facilities.
Two kinds of Safety Performance Functions were calibrated. The first one addresses the total
number of accidents, and the second one looks only at accidents involving an injury or fatality. It
allows us to assess the magnitude of the safety problem from both the frequency and severity
standpoint. All of the dataset preparation was performed using the Colorado Department of
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Transportation (CDOT) accident databases. Accident history for each facility was prepared using
the most recent 10 years of available accident data. Average Daily Traffic (ADT) for each
roadway segment for each of the 10 years was entered into the same dataset. Figure 2
illustrates how the dataset was prepared for rural highways.

Figure 2

Development of the SPF lends itself well to the conceptual formulation of the Level of Service of
Safety (LOSS). The concept of level of service uses qualitative measures that characterize safety
of a roadway segment in reference to its expected performance and severity. If the level of safety
predicted by the SPF will represent a normal or expected number of accidents at a specific level of
ADT, then the degree of deviation from the norm can be stratified to represent specific levels of
safety.

LOSS | - Indicates a Low Potential for Accident Reduction
LOSS Il - Indicates a Better than Expected Safety Performance
LOSS Il - Indicates a less than Expected Safety Performance
LOSS IV - Indicates a High Potential for Accident Reduction

Gradual change in the degree of deviation of the LOSS boundary line from the fitted model mean
reflects the observed increase of variability in accidents/mile as ADT increases. LOSS reflects how
the roadway segment is performing in regard to its expected accident frequency and severity at a
specific level of ADT. It only provides an accident frequency and severity comparison with the
expected norm. It does not, however, provide any information related to the nature of the safety
problem itself. If a safety problem is present, LOSS will only describes its magnitude from the
frequency and severity standpoint. The nature of the problem is determined through diagnostic
analysis using direct diagnostics and pattern recognition techniques.

Accident history for the most current five years of available accident data (1/1/2004 — 12/31/2008)
has been plotted for evaluation. Figure 3 presents the total number of accidents while Figure 4
looks only at accidents involving an injury or fatality. The SPF analysis in Figure 3 shows that both
sections fall near or within the LOSS IV zone. This suggests that the accident frequency is higher
than expected for this type of facility and that there is a high potential for accident reduction.
Figure 4 shows that both sections of SH 115 between MP 38.00 and MP 41.87 have a lower than
expected accident frequency for this type of roadway facility.
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Figure 3
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SH 115 / Rock Creek Canyon Boulevard/Gate 6 Interse ction
(4-Leg Undivided, Un-Signalized), MP 38.95

The intersection of SH 115 with Rock Creek Canyon Road is a four-way, undivided, un-
signalized intersection. The eastbound and westbound approaches are single lane approaches
with no turn lanes and are stop-sign controlled. The northbound and southbound approaches
each have a shared left/through lane and a right-turn lane. There was only one intersection
related accident on SH 115 with Rock Creek between 2004 and 2008. Table 3 breaks down the

accident total.

Table 3
SH 115 / Rock Creek Canyon Road (Gate 6), Intersect ion Accidents MP 38.95
Property
Section Period ADT | Damage Injury | Fatal (x100) Total

Only
SH 115 / Rock Creek Rd. 2004 9500 0 0 0 0
SH 115/ Rock Creek Rd. 2005 9500 0 0 0 0
SH 115/ Rock Creek Rd. 2006 10100 0 0 0 0
SH 115 / Rock Creek Rd. 2007 11123 0 0 0 0
SH 115 / Rock Creek Rd. 2008 11123 0 1 0 1

SH 115/ Titus Boulevard/Gate 5 Intersection

(3-Leg Divided Un-Signalized), MP 40.34

The intersection of SH 115 with Titus Boulevard is located approximately 250 feet south of the
intersection of SH 115 with Pine Oaks Road. The current configuration of this intersection with
SH 115 has one exclusive left and right turn from SH 115 to Titus Blvd. and one through lane for
each side (SB & NB). Titus Boulevard is a one-way stop-sign controlled intersection. There were
8 intersection related accidents on SH 115 with Titus Blvd. from 2004-2008. Table 4 breaks down

the accident total.

Table 4
SH 115/ Titus Blvd. (Gate 5), Intersection Acciden ts MP 40.34
Property
Section Period ADT | Damage Injury | Fatal (x100) Total

Only
SH 115/ Titus Blvd. 2004 12900 1 0 0 1
SH 115/ Titus Blvd. 2005 12900 1 0 0 1
SH 115/ Titus Blvd. 2006 11200 1 1 0 1
SH 115/ Titus Blvd. 2007 14000 1 1 0 2
SH 115 /Titus Blvd. 2008 14500 1 1 0 3
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Accident history between 2004 and 2008 has been plotted for evaluation. Eight (8) Accidents
were reported in the five year period. None of them were fatal. Figure 5 presents the total
number of accidents while Figure 6 looks only at accidents involving an injury or fatality. The SPF
analysis in Figure 5 and Figure 6 shows that in the latest five years of crash history, accident
frequency is above the expected range for this type of intersection.

Figure 5 Figure 6
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SH 115 / Nelson Boulevard/Gate 1 Intersection
(4-Leg Divided Signalized), MP 41.87

The intersection of SH 115 with Nelson Boulevard is a four-lane, divided, signalized intersection.
Between 1/1/2004 and 12/31/2008, there were 11 reported accidents at the intersection with
nelson Boulevard. Table 5 breaks down the accident total.

Table 5
SH 115/ Nelson Blvd. Intersection Accidents MP 41. 87
Property
Section Period ADT | Damage Injury Fatal (x100) | Total

Only
SH 115 & Nelson Blvd. 2004 16378 2 2 0 4
SH 115 & Nelson Blvd. 2005 22276 2 1 0 3
SH 115 & Nelson Blvd. 2006 19290 0 0 0 0
SH 115 & Nelson Blvd. 2007 19700 0 0 0 0
SH 115 & Nelson Blvd. 2008 20100 4 0 0 4

Accident history for 1/1/2004 — 12/31/2008 has been plotted for evaluation. Eleven (11) Accidents
were reported in the five year period. None of them were fatal. Figure 7 presents the total
number of accidents while Figure 8 looks only at accidents involving an injury or fatality. The SPF
analysis in Figure 7 and Figure 8 shows that in the latest five years of crash history, accident
frequency is below expected.

Colorado Department of Transportation 8 April 2010
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Figure 7

Figure 8
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Accident Projection

This section will provide 2015 & 2020 accident projections for SH 115 from MP 38.00 to MP 41.87.
This analysis will be broken into two segments: the segment from MP 38.00 to the intersection
with Titus Boulevard / Gate 5 (MP 40.34), and the segment from the intersection with Titus
Boulevard / Gate 5 to just south of the intersection with Nelson Boulevard / Gate 1 (MP 41.87).
This section will also provide 2015 & 2020 for each of the gate intersections with SH 115.

SH 115 Non-Intersection Analysis for 2015 and 2020  (No Build)_

This four mile segment of SH 115 is just south of Colorado Springs and it will be heavily impacted
by the increased number of drivers associated with the anticipated growth on, and around, Fort
Carson. SH 115 currently has an accident rate that falls near or within LOSS IV zone in terms of
total number of accidents. The safety performance is better than expected for number of injury
and fatal accidents as a 2-lane highway facility. Assuming a 2% annual growth rate for ADT on SH
115 from 2009 thru 2020, Table 6 summarizes the number of accidents projected for 2015 and
2020 on SH 115 if no improvements are made. This projection does not include intersection
related accidents.

Table 6
SH 115, MP 38.00 — MP 41.87, Non-Intersection Accid ents Projection 2015 & 2020 (No Build)
Total
Section MP Period Estimated Accidents / | Injury and Fatal
ADT Year Accidents / Year
SH 115/ MP 38 to Titus Blvd. 38.00-40.34 2015 13000-17000 16-17 2-3
SH 115/ MP 38 to Titus Blvd. 38.00-40.34 2020 14000-18000 16-17 2-3
SH115, Titus Blvd. to Nelson 40.34-41.87 2015 21000-22000 11-12 1-2
Blvd.
SH115, Titus Blvd. to Nelson 40.34-41.87 2020 22000-23000 11-12 1-2
Blvd.
Colorado Department of Transportation 9 April 2010

Safety and Traffic Engineering Branch SH 115A: MP 38.00 — MP 42.00



Figure 9 shows projected total accidents for 2015 and 2020. The SPF analysis for the total
number of accidents for 2015 and 2020 (no build) shown in Figure 9 indicates that the accident
frequency is higher than expected for this type of facility or that there may be a high potential for
accident reduction. The safety performance is not expected to change with the no build alternative.

Figure 9
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Figure 10 shows projected injury and fatal accidents for 2015 and 2020. The SPF analysis for the
estimated injury and fatal accidents for 2015 and 2020 shown in Figure 10 indicates that the
accident frequency for study section of SH 115 would exhibit accident rates that are below
expected when compared to similar facilities.
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SH 115 Non-Intersection Analysis for 2015 & 2020 (B uild)

SH 115 is proposed to be widened to four lanes with six foot painted center median in the near
future to support the growth at Ft. Carson and movement of soldiers, commuters, freight, and
tourists. The projection for this alternative will require a SPF model based on 4-lane divided
highways.

Length: 3.87 Miles
Current Configuration: 2-lane un-divided
2020 Configuration: 4-lane painted center median

Assuming a 2% annual growth rate for ADT on SH 115 from 2009 thru 2020, Table 7 summarizes
the number of accidents projected for 2015 and 2020 on SH 115. This projection does not include
intersection related accidents.
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Table 7

SH 115, MP 38.00 — MP 41.87, Non-Intersection Accid ents Projection 2015 & 2020 (Build)

Total
Section Period Estimated ADT | Accidents Injury and Fatal
| Year Accidents / Year
SH 115/ MP 38 to Titus Blvd. 2015 13000-17000 8-9 2-3
SH 115/ MP 38 to Titus Blvd. 2020 14000-18000 8-9 2-3
SH115, Titus Blvd. to Nelson 2015 21000-22000 7-8 1-2
Blvd.
SH115, Titus Blvd. to Nelson 2020 22000-23000 7-8 1-2
Blvd.

Figure 11 Shows projected total accidents for 2015 and 2020. The SPF analysis for the total
number of accidents for 2015 and 2020 shown in Figure 11 assumes that the accident frequency
for study section of SH 115 would exhibit accident rates that are no worse than expected when

compared to similar facilities as a result of the widening improvement.
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Figure 12 shows projected injury and fatal accidents for 2015 and 2020. The SPF analysis for the
estimated injury and fatal accidents for 2015 and 2020 shown in Figure 12 indicates that the
accident frequency for study section of SH 115 would exhibit accident rates that are below
expected when compared to similar facilities since that is how it is currently performing.
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SH 115/ Rock Creek Canyon Boulevard/Gate 6 Intersection
(4-Leg Un-Divided, Un-Signalized), MP 38.95 (2015 & 2020)

The intersection of the SH 115 and Rock Canyon Road / Gate 6 is not anticipated to go under
any significant fundamental changes in configuration by 2020. Table 8 shows the projected

number of accidents for each alternative.

Table 8
SH 115 & Rock Creek Canyon Road / Gate 6 (MP 38.95), Intersection Accidents
2015 & 2020
Alternative Period SH 115 | Rock Creek/Gate 6 Total Accidents / Inju_ry and Fatal
ADT ADT Year Accidents / Year
Existing 2010 11123 0 0-1 0-1
No Build 2015 12500 *0-4000 0-4 0-2
Build 2015 12500 *0-4000 0-5 0-2
No Build 2020 14000 *0-4000 0-3 0-2
Build 2020 14000 *0-4000 0-4 0-2

*. Future Gate 6 ADT based on projections from the Ft. Carson Directorate of Public Works,
Traffic Planning and Engineering Division. The ADT projection for Gate 6 will be dependent on
whether or not it will be utilized for operation in 2015 and 2020.

SH 115 & Titus Boulevard/Gate 5 Intersection
(4-Leg Signalized) MP 40.34, (2015 & 2020)

The intersection is anticipated to go under significant changes in configuration in 2010 to alleviate
the increased travel demands resulting from the growth at Ft. Carson. Region 2 is improving the
existing Titus Boulevard / Gate 5 intersection with SH 115 from 3-leg intersection to 4-leg by
connecting Titus Blvd. to Pine Oaks and adding a traffic signal to meet these demands. The
completion is scheduled for 2012.

Table 9 shows the projected number of accidents for each alternative.

Table 9
SH 115 & Titus Boulevard / Gate 5 (MP 40.34), Intersection Accidents
2015 & 2020

Alternative Period SH 115 Titus Blvd./Gate 5 Total Accidents / Inju_ry and Fatal
ADT ADT Year Accidents / Year

Existing 2010 11123 4440 2-3 0-1

No Build 2015 12500 *6000 - 10000 4-6 1-2

Build 2015 12500 *6000 - 10000 4-6 1-2

No Build 2020 14000 *6000 - 10000 4-7 1-2

Build 2020 14000 *6000 - 10000 4-7 1-2

*. Future Gate 5 ADT based on projections from the Ft. Carson Directorate of Public Works,
Traffic Planning and Engineering Division. The ADT Projection for Gate 5 will be for both 2015 &
2020 should be increased by 4000 VPD if Gate 6 is not in operation.
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SH 115 / Nelson Boulevard/Gate 1 Intersection
(4-Leg Divided Signalized), MP 41.87

The intersection is not anticipated to go under any significant fundamental changes in
configuration by 2020. Table 10 shows the projected number of accidents for this intersection.

Table 10
SH 115 & Nelson Boulevard / Gate 1 (MP 41.87), Intersection Accidents
2015 & 2020

Period SH 115 Nelson Blvd./Gate 1 | Total Accidents / Inju_ry and Fatal
ADT ADT Year Accidents / Year

Existing 11123 12360 2-3 0-1

2015 12500 13000-14000 2-3 0-1

2020 14000 13000-14000 2-3 0-1

Summary And Conclusions

Table 11 shows the summary of the total humber of accidents that are projected for each
alternative in 2015 and 2020. Table 12 shows the summary of injury or fatal accidents. The total
number of accidents per year for the build option is projected to yield fewer accidents than the no
build option. A corridor widening improvement has the potential to reduce some of the accidents
that are currently making SH 115 perform poorer than expected in terms of safety. However,
given that this section of highway is currently producing a lower than expected amount of severe
accidents, the build option is not projected to yield fewer injury or fatal accidents than the no build
option.

Colorado Department of Transportation 15 April 2010
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Table 11 — Summary of Total Accidents

. Existing No Build Build
Location 2-Lane 2015 2020 2015 2020
2-Lane 2-Lane 4-Lane 4-Lane
SH 115 - Mainline(Non-Intersection)
MP 38.00 to Titus Blvd. (Gate 5), MP 40.34 5-6 16-17 16-17 8-9 8-9
Titus Blvd. (Gate 5), MP 40.34 to Nelson Blvd. (Gate 1), MP 41.87 4-5 11-12 11-12 7-8 7-8
Total Accidents / Year 9-11 27-29 27-29 15-17 15-17
SH 115 and Rock Creek Canyon Blvd. (Gate 6), MP 38. 95 - Intersection
Unsignalized 4-leg 0 0-4 0-5 0-3 0-4
Total Accidents / Year 0 0-4 0-5 0-3 0-4
SH 115 and Titus Blvd. (Gate 5), MP 40.34 - Interse ction
Unsignalized 3-leg 2-3 N/A N/A N/A N/A
Signalized 4-leg N/A 4-6 4-7 4-6 4-7
Total Accidents / Year 2-3 4-6 4-7 4-6 4-7
SH 115 and Nelson Blvd. (Gate 1), MP 41.87 - Interc hange
Signalized 4-leg 2-3 2-3 2-3 2-3 2-3
Total Accidents / Year 2-4 2-3 2-3 2-3 2-3
Overall Total Accidents / Year 13-18 33-42 33-44 2129 2 1-31

Table 12 - Summary of Injury and Fatal Accidents

) Existing No Build Build
Location oL 2015 2020 2015 2020
Elils 2-Lane 2-Lane 4-Lane 4-Lane
MP 38.00 to Titus Blvd. (Gate 5), MP 40.34
Titus Blvd. (Gate 5), MP 40.34 to Nelson Blvd. (Gate 1), MP 41.87 0—1 1—2 1—2 1—2 1—2
Total Accidents / Year 0-2 3-5 3-5 3-5 3-5
Unsignalized 4-leg 0-1 0-2 0-2 0-2 0-2
Total Accidents / Year 0-1 0-2 0-2 0-2 0-2
Unsignalized 3-leg 0-1 N/A N/A N/A N/A
Signalized 4-leg N/A 1-2 1-2 1-2 1-2
Total Accidents / Year 0-1 1-2 1-2 1-2 1-2
Signalized 4-leg 0-1 0-1 0-1 0-1 0-1
Total Accidents / Year 0-1 0-1 0-1 0-1 0-1
Overall Total Accidents / Year 0-5 -10 -10 -10 -10
Colorado Department of Transportation 16 April 2010

Safety and Traffic Engineering Branch SH 115A: MP 38.00 — MP 42.00



