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I EXECUTIVE SUMMARY

As a result of the Maryland State Highway Administration (SHA), District 6 Officed attendance at the
August 18" 2016 at the Boonsboro Mayor and Council meeting. SHA, commissioned Brudis &
Associates, Inc. (BAIl) and RIJM Engineering, Inc. (RJM) to provide a speed study and three (3)
intersection studies along Alternate US 40 located in Boonsboro in Washington County, Maryland.

The speed study documents the results of an engineering and traffic investigation of speed limits on a
1.48-mile section of Alternate US 40 between MD 68 (Lappans Road) and Mousetown Road in
Washington County. The investigation involved a field review of site conditions, collection and analysis
of speed data, and analysis of accident data provided by SHA to assess whether the existing speed
limits are greater or less than the maximum reasonable and safe speeds.

BAI recommends reducing the speed limit in for Sections B and C to 25 mph and increasing the speed
limit to 35 mph in Sections A and D. Section C (Gaines Place to Thomas Lane) of Alternate US 40,which
is just west of MD 34 to just west of MD 66 (Maple Avenue) has the lowest 85" and 50" percentile
speeds along the corridor and USLIMTS2 recommends a posted speed of 25 mph. Section B east of
Mousetown Road to west of MD 34 (LM 10.70 to Gaines Place) has a slightly higher 85" and 50"
percentile and USLIMTS2 recommended a posted speed of 30 mph. Section A MD 67 to east of
Mousetown Road (MD 67 to LM 10.70) is a speed transition area from the 40 mph speed limit to the 30
mph speed limit. Traffic heading eastbound has a higher 85" percentile speed (39 mph) than westbound
(36 mph) which indicates that traffic is decelerating coming into Town and accelerating going out of
Town. USLIMITS2 suggests a 35 mph speed limit in this section. Section D east of MD 66 (Thomas
Lane to MD 68) is posted with a 40 mph speed limit and the 85™ percentile speed is 38 mph.

A comprehensive traffic study of the Alternate US 40 intersection at MD 66 (Maple Avenue), consisted
of an operational analysis to study the delay experienced by the Alternate US 40 eastbound traffic and
offer feasibility review of various upgrade options including an eastbound lead-left phase or an exclusive
permissive left turn phase.

I n accordance with the ALeft Turn Phasing Gui
Maryland State Highway Administration, permissive left-turn phasing would be recommended for
eastbound Alternate US 40 left-turn. BAl recommends that eastbound left-turn phasing for Alternate US
40 at MD 66 (Maple Avenue) remain the same (i.e. permissive) to maintain the acceptable level of
service. The modification of changing the existing phasing to exclusive and permissive left-turn phasing
would not result in improved operations. By adding a left turn lane for eastbound traffic would improve
the operation of the intersection.

RJM analyzed the two-way stop sign controlled intersection of Alternate US 40 (North Main Street) at
Shafer Park Drive / Orchard Drive. The purpose of this study is to identify existing and potential future
traffic operation problems, and to identify and evaluate the potential improvements.

A traffic signal warrant study was completed and the intersection did meet the signal Warrant 6,
Coordinated Signal System. Consideration of retiming the signals at US 40 Alternate at MD 66 (Maple
Avenue) and US 40 Alternate at MD 34 (Potomac Street / St Paul Street) to provide the necessary
degree of vehicular platooning and the length of gaps for the traffic along Shafer Park Drive and Orchard
Drive. Parked vehicles limit the sight distance for the motorists along Shafer Park Drive. Removing the
western most on-street parking spot on the south side of the east leg (Alternate US 40) to increase the
sight distance for motorists from Shafer Park Drive. This will help to reduce the potential crashes at the
study intersection.

del
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BAIl analyzed the intersection of Alternate US 40 and MD 34 (Potomac Street)/St Paul Street to study
the peak hour delays and determine if exclusive left turn lane(s) are justified for the Alternate US 40
approaches.

BAI recommends that the pavement markings along Alternate US 40 be revised to include a left-turn
lane at the intersection of Alternate US 40 at MD 34 (Potomac Street)/ St Paul Street. The modification
of the existing phasing to exclusive and permissive left-turn phasing would result in improved
operations. Consideration will need to be given on how the left-turn lane is designed to reduce the
number of parking spaces and the impacts to existing businesses.
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I ALTERNATE US 40 SPEED STUDY

The Maryland State Highway Administration (SHA), District 6 Office commissioned Brudis & Associates,
Inc. (BAI) to provide a speed study at four (4) locations along Alternate US 40 located in Boonsboro in
Washington County, Maryland. The study also includes recommendations for speed reduction
strategies on roadway sections showing a high differential between the posted and prevailing speeds.

This study documents the results of an engineering and traffic investigation of speed limits on a 1.48-
mile section of Alternate US 40 between MD 68 (Lappans Road) and Mousetown Road in Washington
County. The investigation involved a field review of site conditions, collection and analysis of speed
data, and analysis of accident data provided by SHA to assess whether the existing speed limits are
greater or less than the maximum reasonable and safe speeds.

The study was performed in accordance with the Maryland Manual on Uniform Traffic Control Devices
(MD-MUTCD, 2011 Edition), The Institute of Transportation Engineers (ITE), Traffic Engineering
Handbook (Fifth Edition), the American Association of State Highway and Transportation Officials
(AASHTO) A Policy on Geometric Design of Highways and Streets (2004), and all SHA directives and
guidelines for traffic control devices.

A. Existing Conditions

Alternate US 40 within the study scope is currently posted at 30 miles per hour (mph) in both directions
except westbound where it increases to 40 mph at 700 feet east of MD 68 (Lappans Road) and where
it decreases from 40 mph 1500 feet east of MD 68 (Lappans Road) (Refer to Figure 1 7 Study Area
Map, Copyright Google Earth).

(e8)

@

n Pike @’\
' Figure 11 Study Area Map, Copyright GE)/ogIe Eet/;th

&\*o
%

Page 3 of 42

BRUDIS & ASSDCIATES, INC.



Traffic Study
Statel ol Along Alternate US 40 in Boonsboro

1. Road Characteristics

Alternate US 40 is a two lane, two-way undivided roadway with 11-foot lane widths and 7.5-9 feet paved

shoulders with gutters. The shoulders are mostly striped as on-street parking spaces between
intersections. Pavement markings include double yellow centerline/white edge lines in good condition

and existing sighage consisting of guide signs, intersection warning signs,over head fprepare
when f | as,kchoolgarea sggnmsg30 mph and 40 mph speed limit signs. The terrain is generally

flat with slight changes in horizontal/vertical alignment and grade. No sight distance issues were

identified. The current traffic count is 5,823 vehicles per day westbound and 5,358 vehicles per day
eastbound. (Refer to Appendix A: Traffic Count & Speed Data).

2. Roadside Development and Environment

The study scope along Alternate US 40 is not only surrounded predominately by single-family residential
but also includes several commercial sites, city hall and various religious sites. Most commercial and
municipal offices are near the intersection of MD 34 (Potomac Street)/St. Paul Street. There are about
73 drivewaysl/intersections along westbound Alternate US 40 and 63 driveways /intersections along
eastbound of Alternate US 40. There is an average of 76 driveways and intersections access points per
mile. There is one (1) signal in the 40 mph zone and two (2) signals in the existing 30 mph zone.

3. Parking Practices and Pedestrian Activity

On-street parking activities were moderate, and had few conflicts with through traffic. A bike route is
designated along Alternate US 40 within the study area, however no bicycle activity was observed.
Sidewalks are on both sides with limited pedestrian activities. (Refer to Figure 27 Bike Route Sign and
Sidewalk Along Alternate US 40)

Fiure 21 Bike Route ign and Sidewalk Along Alternate US 40
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B. Speed Data

Basic speed limits for various streets and highways are set by Maryland vehicle law. However, in many
instances, these statutory limits do not account for actual highway and traffic conditions important in the
safe and efficient movement of traffic. Thus, the law provides that these limits can be raised or lowered
based on the results of traffic engineering studies.

Speed limits often are set higher or lower than the statutory limits when one or more of the following
circumstances are present:

Atypical traffic characteristics because of particular land use or other conditions.
Road design elements substantially above or below what are typical.

Prevailing speeds consistently higher or lower than the statutory speed limit.
Transition between rural and urban areas on major highways.

Schools or other significant pedestrian traffic areas.

Road construction activity.

Frequent collisions in which speed is a contributing cause.

Unusual or unanticipated conditions.

=4 =8 =4 =8 -4 -4 -4 A

After a speed limit is established, changes in these circumstances could prompt further traffic
engineering study to determine if it needs to be raised or lowered. The prevailing speed is the speed at
which the majority of the traffic is traveling at or below (normally the 85" percentile). The 85th percentile
speed is the speed at or below which 85 percent of the motorists drive on a given road when unaffected
by slower traffic or poor weather. This speed indicates the speed that most motorists on that road
consider safe and reasonable under ideal conditions. It is a good guideline for the appropriate speed
limit for that road.

Speed data were collected using from pneumatic tube counters at four (4) locations in the study corridor.
The data was collected on two (2) continuous typical weekdays (i.e., November 9 and November 10,
2016). Specific data between 10 am and 2 pm during free-flow conditions were statistically summarized.
(Refer to Table 1 - Speed Survey Results). The speeds have a margin of error of 1 mph or less. (Refer
to Appendix A: Traffic Count & Speed Data). Site 1 is approximately 570 feet east of MD 68, Site 2 is
approximately 120 feet west of Lakin Avenue, Site 3 is approximately 80 feet east of High Street and
Site 4 is approximately 145 feet east of Mousetown Road.

Table 1 - Speed Survey Results

Percent |Posted

Log Sample 10 mph  Percen] Percentile Speed (mph) Exceedin| Speed

Location Mile  Dir Size Mean Pace Speeln Pacq 15% 50% 85% 95% | Min Max| Posted | Limit
Site 1 916 WB 11052 | 33 3039 587%| 25 33 39 42 |05 5660 11.6% | 40
Eof MD 68 EB 10647 | 33 3039 64.1%| 26 32 38 41 |05 61-65| 8.4% | 40
Site 2 10.12 WB 13514 | 26 2130 76.1%| 21 25 29 32 |05 4650 14.2% | 30
W ofLakin Ave BB 11975 25 2231 662%| 19 25 30 33 |05 3640/ 182% | 30
Site 3 1036 WB 10608 28 2534 687%| 22 28 33 35 |05 5155 35.8% | 30
E ofHigh St EB 11260 | 29 2534 71.8%| 23 28 33 36 |05 4650, 36.9% | 30
Site 4 1064 WB 10410 | 32 2736 69.1%| 26 31 36 39 |05 5660 623% | 30
E ofMousetown Rd BB 10462 34 3039 63.4%| 27 33 39 43 |05 5660/ 76.0% | 30
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At the western end of the study corridor, the 85th percentile speed is slightly below the posted speed of
40 mph. Speeds are reduced by the time you get to Lakin Avenue in the middle of the study corridor
and the 85th percentile speed is slightly below the 30 mph speed limit. Speeds increase slightly by High
Street where the 85™ percentile is 33 mph. From there the 85" percentile speeds increase in the eastern
section to 39 mph in the eastbound direction and 36 mph in the westbound direction. This indicates that
traffic is slowing down as it enters the town of Boonsboro and is accelerating as it leaves the Town.

The minimum and the maximum speed range for each site and direction (EB, WB) was recorded for the
48-hour time period that speeds were collected. This indicates that in all sites and directions the
minimum speeds were between 0 and 5 mph. The maximum speeds were higher on sites 1 and 4 than
in the center of Town.

C. Crash History

Crash data for the most recent 3-year period (2013-2015) was obtained by District 6. There were 32
police-reported intersection-related crashes found during the three (3) year study period, 19 of which
were property damage only and 13 involved an injury of 17 people. All of the injury crashes were at an
intersection/driveway. Six (6) of the injury crashes were rear-end crashes, five (5) were angle/left-turn
crashes, one (1) was pedestrians and one (1) was a side swipe. (Refer to Table 2 1 Intersection Crash
Data Summary) (Refer to Appendix B i Crash Data).

Table 2 - Intersection Crash Data Summary

Year 2013 2014 2015 Total
Fatal 0 0 0 0
Injury 4 5 4 13
Property 4 5 10 19
Total 8 10 14 32
Collision Type No. of Crashes
Rear End 14

Angle 6

Sideswipe 3

Probable Cause No. of Crashes
Fell asleep/fainted etc. 3

Fail to give full attention 12

Followed too closely 2

Fail to Obey Traffic Signal 2

Improper Backing 2

Influence of Alcohol 2

Fail to Yield Right-of-Way 2

Surface Condition No. of Crashes
Wet 2

Dry 30

D. USLIMITS Analysis

Road, traffic, and crash data were entered the USLIMITS2 expert speed zone advisor by Federal
Highway Administration to determine the appropriate speed limit consistent with the Manual on Uniform
Traffic Control Devices. USLIMITS2 is a quantitative web-based tool designed to help practitioners
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objectively and consistently account for the myriad factors bearing on reasonable and safe speed. The
software employs a risk-based set of decision rules using roadway, traffic, and crash data input by the
user to recommend credible, safe, and enforceable speed limits for a specific segment of roadway.

USLIMITS requires the analyst to classify the road section being analyzed into one (1) of three (3) basic
types: Limited Access Freeway, Road Section in Develop area, and Road Section in Undeveloped area.
Thesubj ect <corr i domlegs.sThd wholegdadhsedtian is $et t@ Poad Section in Developed
area. Based on locations of speed survey spots and AADT variation along the study corridor, the study
was divided into four (4) sections for analyses.

1 The first section (Section A) is from MD 67 to Log Mile (LM) 10.70 which is approximately 630 feet
east of Mousetown Road with a length of 0.25 miles. However, the system suggested the section is
too short for speed zoning on public streets and roads for the recommended speed limit. It
recommended that the zone be increased or combined with an adjacent zone. There is one (1)
speed survey spots and no traffic signals in the section. The section serves both through traffic and
local residential needs. Development along the corridor is primarily residential. There are
approximately 37 driveways on both sides. The Annual Average Daily Traffic (AADT) along the
section is approximately 5,205 vehicles per day (Veh/Day). The posted speed limit is 30 mph. On-
street parking on shoulders are available on both sides with low on-street parking activities. Most
recent 3-year crash data within the zone indicated that there were two (2) crashes in the section
with one (1) being an injury crash.

1 The second section (Section B) is from LM 10.70 to Gaines Place (LM 10.16) with a length of 0.54
miles. There are one (1) speed survey spots and one (1) traffic signal. The section serves both
commercial and local residential needs. Development along the corridor is primarily residential.
There are approximately 13 driveways on both sides. The Annual Average Daily Traffic (AADT)
along the section is approximately 5,630 Veh/Day. The posted speed limit is 30 mph. On-street
parking on shoulders are available on both sides with high on-street parking activities. Most recent
3-year crash data within the zone indicated that there were 11 crashes in the section with three (3)
being an injury crash.

9 The third section (Section C) is from Gaines Place to Thomas Lane with the length of 0.45 miles.
There is one (1) speed survey spot and one (1) traffic signal. The section serves both commercial
and local residential needs. There are approximately 37 driveways on both sides. The Annual
Average Daily Traffic (AADT) along the section is approximately 5,987. Posted speed limit is 30
mph. On-street parking spaces are available on both sides with high on-street parking activities.
Most recent 3-year crash data within the zone indicated that there were 10 crashes in the section
with five (5) being an injury crash.

1 The fourth section (Section D) is from Thomas lane to MD 68 with a length of 0.55 miles. There is
one (1) speed survey spot and one (1) traffic signal. The predominant land use along the road is
residential. The Annual Average Daily Traffic (AADT) is 5,233. Posted speed limits is 30 mph except
for 40 mph westbound 700 feet to MD 68. On-street parking on both sides is permitted, however
there is limited on-street parking activities. Development along the street is primarily single -family
homes. There are approximately 70 driveways on both sides (most of them are residential
driveways). The corridor contains a convenience store/gas station at the intersection of MD 68. Most
recent 3-year crash data within the zone were input into the system to assist evaluating speeds.
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USLIMITS recommends a speed limit of 35 mph in Section A, and Section D, a speed limit of 30 mph
in Section B and a speed limit of 25 mph in Section C. (Refer to Table 37 Summary of USLIMTS2 and
Appendix C: USLIMITS2 Worksheets).

Table 3 - Summary of USLIMITS2 Analysis

) ) Alt US 40 Alt US 40 Alt US 40 Alt US 40
Basic Project | project Name Section A Section B | Section C | Section D
Information County Washington | Washington | Washington | Washington

Route Alt US 40 Alt US 40 Alt US 40 Alt US 40
Termini from MD 67 LM 10.70 Gaines PI Thomas Ln
Gaines Thomas
Termini to LM 10.70 Place Lane MD 68
Route Type Developed Developed Developed Developed
Section Length (miles) 0.25 0.54 0.45 0.55
Current Speed Limit 30 30 30 40
Roadway Flat and Flat and
Information Terrain Rolling Flat Flat Rolling
Adverse Alignment No No No No
One-Way Street No No No No
Divided/Undivided Undivided Undivided Undivided Undivided
Number of Through Lanes 2 2 2 2
Commercial | Commercial | Residential,
Area Type Commercial , Residential | , Residential | commercial
Number of Driveways and
Unsignalized Intersections 37 13 37 46
Access points per mi 148 24 82 84
Number of Signals 0 1 1 1
Traffic 85th Percentile Speed (mph) 39 33 30 38
Information 50th Percentile Speed (mph) 33 28 25 33
AADT 10,436 10,934 12,745 10,260
On Street Parking & Usage Not High High High Not High
Pedestrian / Bicyclist Activity | Not High High High High
Accident Years 3 3 3 3
Information? Crash AADT 10,436 10,934 12,745 10,260
Total Crashes 2 11 10 9
Injury Crashes 1 3 5 4
Section Crash Rate 67 330 159 286
Section Injury Rate 34 90 80 127
Crash Rate for Similar Roads 247 205 247 205
Injury Rate for Similar Roads 73 64 73 64
Crash Rate Critical Crash Rate? 503 413 416 417
Analysis Critical Injury Crash Rate 221 168 169 170
USLIMILTS Recommended Speed Limit 35 30 25 35
Comment

! Rates are per 100 million vehicle miles
2 Critical rate is the rate above which the observed rate is statistically higher than the statewide average with 95 péidenteo
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Speed Study Results and Recommendation

The section of Alternate US 40 just west of MD 34 to just west of
MD 66 (Maple Avenue) (Section C Gaines Place to Thomas
Lane) has the lowest 85" and 50" percentile speeds along the
corridor and USLIMTS2 recommends a posted speed of 25 mph.
Section B east of Mousetown Road to west of MD 34 (LM 10.70
to Gaines Place) has a slightly higher 85" and 50" percentile and
USLIMTS2 recommended a posted speed of 30 mph. Section A
MD 67 to east of Mousetown Road (MD 67 to LM 10.70) is a
speed transition area from the 40 mph speed limit to the 30 mph
speed limit. Traffic heading eastbound has a higher 85"
percentile speed (39 mph) than westbound (36 mph) which
indicates that traffic is decelerating coming into Town and
accelerating going out of Town. USLIMITS2 suggests a 35 mph
speed limitin this section. Section D east of MD 66 (Thomas Lane
to MD 68) is posted with a 40 mph speed limit and the 85™
percentile speed is 38 mph.

BAI recommends reducing the speed limit in for Sections B and
C to 25 mph and increasing the speed limit to 35 mph in
Sections A and D. (Refer to Figure 317 Recommended Speed
Limits).

Figure 3 - Recommended Speed Limits
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I ALTERNATE US 40 AND MD 66 (MAPLE AVENUE)

The Maryland State Highway Administration (SHA), District 6 Office commissioned Brudis & Associates,
Inc. (BAI) to provide a comprehensive traffic study of the Alternate US 40 intersection at MD 66 (Maple
Avenue), located in Boonsboro in Washington County, Maryland.

The main purposes of this study are:

A. Operational analysis to study the delay experienced by the Alternate US 40 eastbound shared
through/left approach and offer feasibility review of various upgrade options including an eastbound
lead-left phase or an exclusive permissive left turn phase.

B. Operational analysis to study the effect of change in right-turn sign at the intersection. The existing
sign ARight Turn Permitted on Green Ball and Arr
Turn on RedO0 sign.

C. Study of the school-zone pedestrian crossing to determine any upgrades needed for compliance
with current MdAMUTCD guidelines.

Towards this goal, BAI conducted field observations, gathered existing intersection geometrics and
traffic control devices, evaluated peak hour operations and overall safety at the intersection. Signal
timing data, vehicle turning movement volumes and historic (3-year) crash data was provided by SHA.
BAI performed intersection capacity analysis and evaluated historic crashes to provide alternatives and
recommendations based on current conditions.

The study was performed in accordance with the Maryland Manual on Uniform Traffic Control Devices
(MD-MUTCD, 2011 Edition), The Institute of Transportation Engineers (ITE) Traffic Engineering
Handbook (Fifth Edition), the American Association of State Highway and Transportation Officials
(AASHTO) A Policy on Geometric Design of Highways and Streets (2011), and all SHA directives and
guidelines for traffic control devices.

A. Intersection Conditions/Features

The intersection of Alternate US 40 at MD 66 (Maple Avenue) is a three-legged signalized intersection
located in the Town of Boonsboro in Washington County, Maryland (Refer to Figure 1 1 Study Area
Map, Copyright Google Earth). This intersection is near Boonsbhoro School Complex (i.e., elementary
school, middle school and high school) and the adjacent land use is mainly residential. On a regional
level, Alternate US 40 serves as alternate route connecting Hagerstown and Frederick. For purposes
of this study, Alternate US 40 is considered an east-west route and MD 66 (Maple Avenue) is considered
north-south route.
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@B
Figure 41 Study Area Map, Copyright Google Earth

Alternate US 40 is classifiedasanfi ur b an mi ntworlane@undivieled roadway and is designated
as Bike Route. The roadway has two (2) 11-foot travel lanes with 10-foot on-street parking on both sides
except between 8 AM and 10 AM on the third Monday each month. In the immediate intersection area,

theon-street parking is forbidden and the space serve
X1 NGO is install e dapprbashing thedrtetsection faom bothWdigctidns. The posted
speed | i mit is 30 mph wi t(Referitd-Highr& - EBsOUe® &f Bit@rseptibna q u e s .

Looking West). (Refer to Figure 6 - West Leg of Intersection, Looking East).

Figure 571 East Leg of the Intersection, Looking West
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