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INTRODUCTION 

 

The purpose of this study is to provide traffic analysis and street 

corridor planning for several streets and intersections, and for 

parking within the Laurel Tax Increment Finance (TIF) District 

boundary in Laurel, Montana.  This study considered existing 

traffic volumes and projected future traffic from anticipated 

development in the area.  This report is supplemental to the 

Laurel Gateway Plan, which was prepared to guide development 

in the Laurel TIF District. 

 

The methodology and analysis procedures used in this study 

employ the latest methods and nationally accepted standards in 

the areas of site development and transportation impact 

assessment. Recommendations made in this report are based on 

professional judgment and these principles. 

 

SITE LOCATION AND DESCRIPTION 

 

The study area included properties within the TIF boundary and 

streets bounded by SE 4th Street on the south side to 1st Street 

on the north, and from 1st Avenue on the west side to Bernhardt 

Road on the east. 

 

The parking evaluation encompasses the stretch of East Main 

Street from 4th Avenue to Wyoming Avenue, and the 

intersecting side streets to the north.  

 

Figure 1 shows the location of the project area. 
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EXISTING CONDITIONS 

   

Streets 

Future development-generated traffic within the study area could 

cause impacts to adjacent and nearby streets and intersections. 

The following section describes the existing roadways within the 

study area. The existing speed limit is posted at 25 miles per hour 

(mph) for all streets within the study area. 

 

1st Street 

1st Street is a local street that provides direct local access to 

businesses and some private residences. Within the study area 

limits, the paved road has a single lane in each direction and an 

unmarked parking lane on both sides of the street.  1st Street has 

been improved to an urban standard with curb and gutter and 

sidewalks on both sides of the roadway. 

 

East/West Main Street 

East of its intersection with 1st Avenue, East Main Street is 

classified as a principal arterial in the Montana Department of 

Transportation (MDT) functional classification system.  East 

Main Street has two lanes in each direction, a parking lane on 

each side, and a center two-way left-turn lane (TWLTL). West of 

its intersection with 1st Avenue, West Main Street is classified as 

a minor arterial by MDT. From 3rd Avenue to 1st Avenue, West 

Main Street has two travel lanes in the eastbound direction. 

Parking is allowed in the eastbound direction at marked locations. 

There is one travel lane and one parking lane in the westbound 

direction.  Main Street is built to urban standards with curb and 

gutter and sidewalks.  Sidewalks are continuous on the north side, 

but are lacking on portions of the south side.  

 

East Railroad Street 

East Railroad Street is considered a major collector in the MDT 

functional classification system. The paved road has a single 

travel lane in each direction within the study limits.  East Railroad 

Street has not been improved to an urban standard. It lacks curb 

and gutter and has no sidewalks or other improved pedestrian 

facilities. 

 

SE 4th Street 

SE 4th Street is a local street that provides direct access to an area 

of significant commercial development.  The 51-foot wide paved 

road has no pavement markings, but observations indicate that it 

operates as a 2-lane road with on-street parking on both sides.  
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1st Avenue 

1st Avenue is classified as a principal arterial by MDT. The paved 

road has a single lane in each direction and a TWLTL from SE 

4th Street to East Railroad Street. No on-street parking is allowed 

in this section. The roadway has a single lane in each direction 

north of East Railroad Street. On-street parking is allowed north 

of Main Street.  It is improved to urban standards with curb and 

gutter and continuous sidewalks on both sides. 

 

South Washington Avenue 

South Washington Avenue is a local street.  It is improved to an 

urban street standard with curb and gutter but lacks continuous 

sidewalks.  It has no pavement markings but operates with one 

travel lane in each direction and on-street parking is allowed.  

 

Bernhardt Road 

Bernhardt Road is a local street.  It is improved to an urban 

standard with curb and gutter and is marked with a centerline for 

a single travel lane in each direction.  It is a relatively narrow road 

and as such is signed ‘no parking.’   There is a continuous 

sidewalk on the east side of the road, but no sidewalk on the west 

side.  

 

Intersections 

The following section describes the existing condition of the 

intersections within the study area that would most likely be 

impacted by future development. 

 

1st Street and 1st Avenue 

Located within the central business district, the intersection of 1st 

Street and 1st Avenue is an offset 4-leg intersection. The 1st 

Avenue approaches are offset by approximately 80 feet, but the 

intersection effectively operates as a single all-way stop controlled 

intersection.  All four approaches are marked for a single travel 

lane. No parking is allowed within the extent of the intersection.   

 

East/West Main Street and 1st Avenue 

The intersection of East/West Main Street and 1st Avenue is a 4-

leg signalized intersection. The northbound approach has a 

shared left-turn/through lane and a slip lane for right-turning 

traffic. The southbound approach has a single lane to 

accommodate all movements. The east- and westbound 

approaches each have a right-turn lane, through lane, and left-

turn lane. 
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East Railroad Street and 1st Avenue 

The intersection of East Railroad Street and 1st Avenue is a 4-leg 

intersection with two-way stop control on the east- and 

westbound approaches. The northbound approach has a shared 

right-turn/through lane and a left-turn lane. The southbound 

approach has a single travel lane for all movements. The east- and 

westbound approaches each have a shared left-turn/through lane 

and a right-turn lane. 

 

SE 4th Street and 1st Avenue 

The intersection of SE 4th Street and 1st Avenue is a 4-leg 

signalized intersection. The northbound approach has a right-

turn lane, through lane, and left-turn lane. The southbound 

approach has a shared right-turn/through lane and a left-turn 

lane. The westbound approach has a left-turn lane and a 

through/right-turn lane. The eastbound approach, which is 

essentially a commercial parking lot access, is marked as a single-

lane approach combined for all movements.  

 

East Railroad Street and South Washington Avenue 

The intersection of East Railroad Street and South Washington 

Avenue is a 3-leg intersection with stop control on the 

northbound leg. All three approaches (east-, west-, and 

northbound) have a single lane for all movements. 

 

East Railroad Street and Bernhardt Road 

The intersection of East Railroad Street and Bernhardt Road is a 

3-leg intersection with stop control on the northbound leg. The 

north- and westbound approaches have a single lane for all 

movements. The eastbound approach has a through lane and a 

marked right-turn lane. 

 

SE 4th Street and South Washington Avenue 

The intersection of SE 4th Street and South Washington Avenue 

is a 3-leg intersection with stop control on the southbound leg. 

There are no turn lanes marked on the three approaches 

(eastbound, westbound, and southbound).  
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Traffic Volumes 

Existing weekday peak hour turning movement counts were 

collected for the traffic study area intersections in July 2014. The 

traffic counts at the intersection of SE 4th Street and 1st Avenue 

and the intersection of East Railroad Street and 1st Avenue were 

provided by Robert Peccia & Associates, which they had 

previously conducted for the City of Laurel Long Range 

Transportation Plan-2014.   

 

Based on the data collected, the AM peak hour was found to be 

from 7:30 to 8:30 AM and the PM peak hour from 4:45 to 5:45 

PM. MDT seasonal adjustment factors for the month of July 

were applied to the existing traffic volumes. Figure 2 summarizes 

the annualized peak hour turning movement volumes. Detailed 

traffic count data are included in Attachment 1.    
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Intersection Capacity 

Capacity calculations were performed for the intersections using 

Synchro v.8.0, which is based on the 2010 Highway Capacity 

Manual (HCM2010) (Transportation Research Board, 2010) 

methodologies. The HCM2010 defines level of service (LOS) as 

“a quality measure describing operational conditions within a 

traffic stream, generally in terms of such service measures as 

speed and travel time, freedom to maneuver, traffic interruptions, 

comfort, and convenience.” LOS is a qualitative measure of the 

performance of an intersection with values ranging from LOS A, 

indicating good operation and low vehicle delays, to LOS F, 

which indicates congestion and longer vehicle delays.  

 

Most jurisdictions, including MDT, generally consider LOS C as 

the minimum standard for acceptable peak hour intersection 

operations. As shown in Table 1, the study area intersections 

currently operate at LOS C or better during the PM peak hour 

with the exception of SE 4th Street and 1st Avenue, which 

operates at LOS D during the PM peak hour. A few minor 

approaches of the study area intersections operate below the 

desired LOS C threshold. This is not uncommon because 

intersections are often designed to handle the major approaches’ 

high traffic volumes and minor movements will suffer as a 

consequence. Detailed capacity calculation worksheets for 

existing conditions are provided in Attachment 2. 

Table 1.  Existing Conditions Capacity Calculation Summary

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

EB 22.2 C 2 22.1 C 2

WB 26.1 C 5 28.8 C 10

NB 9.8 A 5 22.1 C 13

SB 13.6 B 6 65.5 E 12

Intersection 15.0 B -- 39.4 D --

EB 1.1 A 0 0.7 A 0

WB 0.0 A 0 0.0 A 0

SB 9.0 A 1 9.7 A 1

Intersection 1.9 A -- 1.1 A --

EB 0.0 A 0 0.0 A 0

WB 2.0 A 1 1.0 A 0

NB 9.7 A 1 9.1 A 1

Intersection 2.0 A -- 1.4 A --

EB 0.0 A 0 0.0 A 0

WB 1.5 A 0 1.6 A 0

NB 9.1 A 1 9.9 A 1

Intersection 2.1 A -- 4.0 A --

EB 17.0 C 1 29.9 D 4

WB 13.7 B 1 55.5 F 3

NB 0.5 A 1 1.4 A 1

SB 0.6 A 1 1.0 A 1

Intersection 2.9 A -- 9.6 A --

EB 23.1 C 4 22.4 C 6

WB 22.2 C 4 24.1 C 5

NB 2.3 A 4 2.5 A 9

SB 8.7 A 6 8.9 A 7

Intersection 13.8 B -- 12.6 B --

EB 6.0 A 1 7.2 A 1

WB 6.5 A 1 7.0 A 1

NB 9.6 A 1 12.1 B 3

SB 10.3 B 2 12.8 B 2

Intersection 9.5 A -- 11.4 B --

AM Peak

Intersection Control

SE 4th Street & 

S 1st Avenue

Intersection Control

E Railroad Street & 

Bernhardt Road

E Railroad Street & 

S Washington Avenue

Intersection Control

Intersection Approach

Intersection Control

1st Avenue &

1st Street

PM Peak

Existing (2014)

Signalized

One-way (SB) Stop Control

One-way (NB) Stop Control

One-way (NB) Stop Control

Two-way (EB & WB) Stop Control

Intersection Control

1st Avenue &

Main Street

Intersection Control

Signalized

All-way Stop Control

Intersection Control

Railroad Street & 

S 1st Avenue

SE 4th Street & 

S Washington Avenue
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Parking Inventory 

A parking inventory was conducted along Main Street through 

the downtown business district from 1st Avenue to Wyoming 

Avenue and including the intersecting side streets to the north. 

For the inventory, this area was divided into thirty separate 

parking zones, each consisting of a one-block segment. For each 

zone, on-street parking capacity was determined by a linear 

measurement of the available parking area, which was then 

divided by 20 feet per parked vehicle to estimate the number of 

parking spaces available. The inventory was conducted for two 

hours over the noon and PM peak periods on a typical weekday 

and typical weekend day. The observed parking numbers are an 

average of six independent measured inventories for all thirty 

parking zones observed over the respective 2-hour peak periods. 

Maximum observed demand (calculated as the maximum from 

the four collection periods) was divided by the observed parking 

capacity to arrive at a maximum demand percent of capacity. 

 

At eight of the thirty zones, the maximum demand percentage of 

capacity was found to be over fifty percent with only three zones 

over seventy percent of capacity. None of the zones were found 

to be at capacity. The three zones that were over seventy percent 

were the east and west blocks of Montana Avenue between Main 

Street and East 1st Street, and the north block of Main Street 

between Montana Avenue and Colorado Avenue. The parking 

inventory and summary table are provided in Attachment 3.  

 

Parking Observations on SE 4th Street 

A parking inventory like that conducted in the downtown 

business district, was not conducted on SE 4th Street, but parking 

activities and driver behaviors were observed on several different 

days and times to gauge parking utilization and typical behaviors.  

It was observed that there is very little use of on-street parking 

along the SE 4th Street corridor.  The businesses along the 

corridor have significant amounts of off-street parking available, 

and it was observed that most drivers choose to park on-site.  

The exception was the occasional oversize vehicle (semi tractor-

trailer or pickup with trailer) that parked on-street to avoid 

maneuvering in/out of an on-site parking lot.  While not directly 

observed during our investigation, adjacent property owners have 

noted that trucks delivering new cars to the automobile 

dealerships sometimes use the street to park and off-load cargo. 
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TRIP GENERATION 

 

An accurate estimate of site-generated traffic must be made in 

order to analyze the impacts of a new development. This study 

estimated the amount and type of various land uses that could 

potentially develop in the area. To calculate trip generation rates, 

development intensity was estimated based on Sanderson 

Stewart’s experience with commercial and residential land 

development. It was assumed that future development would 

consist of a mix of the following uses:  industrial, automobile 

sales, fast-food restaurant, shopping center, office buildings, 

industrial park, residential condominium/townhouse, and single-

family detached housing.  Trip rates from the Institute of 

Transportation Engineers (ITE) Trip Generation Manual were 

used to estimate the number of vehicle trips produced by the 

projected development. The resulting trip generation estimates 

are summarized in Table 2. 

 

ITE trip generation data provides an estimate of the total number 

of trips that would be generated by a proposed development. 

However, in order to estimate the net number of new trips made 

by personal vehicles external to the site, adjustments must often 

be made to account for internal capture trips. Internal capture 

trips are vehicle trips that are made within a site using internal 

roadways. Internal capture trips are generally attributed only to 

mixed-use developments such as the proposed development for 

this project area. 

 

The results of the trip generation analysis for this study show that 

the proposed development would generate approximately 6777 

new external personal trips and 643 internal capture trips during 

an average weekday.  Of these new external personal vehicle trips, 

571 would occur during the AM peak hour and 563 would occur 

during the PM peak hour. 
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TRIP DISTRIBUTION 

 

Trip distribution is an estimate of site-generated trip origin and 

destination locations, which can be determined by several 

methods such as computerized travel demand models or simple 

inspection of existing traffic patterns within the project area. For 

this study, the trip distribution was primarily based on the 

distribution of existing traffic volumes at the study area 

intersections and the engineer’s judgment of minor traffic shifts 

with the proposed development in place. The projected trip 

distribution for the project area is illustrated in Figure 3. 

 

TRAFFIC ASSIGNMENT 

 

Traffic assignment is the procedure whereby site-generated 

vehicle trips are assigned to study area streets, intersections, and 

site access driveways. The assignment of site-generated traffic is 

based on the calculated trip distribution, the physical attributes of 

the project site, and the surrounding street system. Based on this 

approach, the site-generated trips were assigned to the study area 

roadway network as illustrated in Figure 3.  
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TRAFFIC IMPACTS 

 

Future Conditions Traffic Volumes 

Future conditions traffic volumes represent an estimate of the 

traffic volumes forecasted to be on the street network when the 

projected developments are expected to be fully constructed. For 

the purposes of this study, construction of all of the future 

development in the study area was predicted to be completed 

within a 20-year timeframe.  Therefore, the future build-out year 

of 2034 was used for this analysis. Based on historic traffic count 

data from MDT for several project intersections, no additional 

background growth rate was applied beyond the future 

development traffic already projected.  The future year (2034) 

peak hour traffic volumes are illustrated in Figure 4. 

 

Future Conditions Capacity Analysis 

Intersection operations for future conditions were evaluated 

using the same methodologies discussed in the evaluation of 

existing conditions. The LOS analysis is based on the future year 

(2034) traffic volumes shown in Figure 4 and utilizing existing 

intersection geometry and traffic control at all intersections. 

Table 3 summarizes the AM and PM peak hour future conditions 

LOS results for the study area intersections. The results for 

existing conditions are also provided for comparison purposes.  

 

As shown in Table 3, the addition of traffic generated by the 

proposed development would result in increases in approach 

delay and intersection delay at various study-area intersections. 

The intersection of SE 4th Street and S 1st Avenue is projected to 

operate at LOS F, which is driven by the poor LOS values for the 

WB and SB approaches.  The intersection of Railroad Street and 

S 1st Avenue is projected to operate at LOS D, which is driven 

by the poor LOS values for the WB and EB approaches. Detailed 

capacity calculation worksheets for the future conditions scenario 

are provided in Attachment 4. 
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Table 3.  Future Conditions Capacity Calculation Summary

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

Avg 

Delay 

(s/veh) LOS

Max 

Queue 

(veh)

EB 22.2 C 2 22.1 C 2 19.8 B 1 24.0 C 2

WB 26.1 C 5 28.8 C 10 26.4 C 7 83.2 F 16

NB 9.8 A 5 22.1 C 13 16.1 B 4 23.3 C 14

SB 13.6 B 6 65.5 E 12 48.7 D 11 143.5 F 16

Intersection 15.0 B -- 39.4 D -- 32.6 C -- 82.2 F --

EB 1.1 A 0 0.7 A 0 2.3 A 1 1.0 A 1

WB 0.0 A 0 0.0 A 0 0.0 A 0 0.0 A 0

SB 9.0 A 1 9.7 A 1 10.1 B 1 11.4 B 1

Intersection 1.9 A -- 1.1 A -- 2.2 A -- 2.2 A --

EB 0.0 A 0 0.0 A 0 0.0 A 0 0.0 A 0

WB 2.0 A 1 1.0 A 0 1.6 A 1 1.5 A 1

NB 9.7 A 1 9.1 A 1 11.1 B 1 10.2 B 1

Intersection 2.0 A -- 1.4 A -- 1.8 A -- 3.1 A --

EB 0.0 A 0 0.0 A 0 0.0 A 0 0.0 A 0

WB 1.5 A 0 1.6 A 0 3.2 A 1 2.3 A 1

NB 9.1 A 1 9.9 A 1 10.9 B 1 12.0 B 2

Intersection 2.1 A -- 4.0 A -- 4.3 A -- 4.8 A --

EB 17.0 C 1 29.9 D 4 27.6 D 2 65.6 F 5

WB 13.7 B 1 55.5 F 3 22.7 C 2 215.4 F 6

NB 0.5 A 1 1.4 A 1 0.5 A 1 1.4 A 1

SB 0.6 A 1 1.0 A 1 1.6 A 1 1.4 A 1

Intersection 2.9 A -- 9.6 A -- 5.6 A -- 32.9 D --

EB 23.1 C 4 22.4 C 6 25.6 C 4 23.2 C 6

WB 22.2 C 4 24.1 C 5 24.8 C 6 25.9 C 3

NB 2.3 A 4 2.5 A 9 2.3 A 5 2.6 A 8

SB 8.7 A 6 8.9 A 7 9.3 A 8 9.3 A 8

Intersection 13.8 B -- 12.6 B -- 14.5 B -- 12.7 B --

EB 6.0 A 1 7.2 A 1 6.2 A 1 7.3 A 2

WB 6.5 A 1 7.0 A 1 6.9 A 1 7.2 A 1

NB 9.6 A 1 12.1 B 3 10.2 B 1 13.7 B 4

SB 10.3 B 2 12.8 B 2 11.1 B 2 14.5 B 3

Intersection 9.5 A -- 11.4 B -- 8.7 A -- 10.6 B --

Intersection Control Signalized

Intersection Approach

Existing (2014)

AM Peak PM Peak

SE 4th Street & 

S 1st Avenue

Intersection Control One-way (SB) Stop Control

SE 4th Street & 

S Washington Avenue

Intersection Control One-way (NB) Stop Control

All-way Stop Control

E Railroad Street & 

S Washington Avenue

Intersection Control One-way (NB) Stop Control

E Railroad Street & 

Bernhardt Road

Intersection Control Two-way (EB & WB) Stop Control

All-way Stop Control

1st Avenue &

1st Street

Future (2034)

AM Peak PM Peak

Signalized

One-way (SB) Stop Control

One-way (NB) Stop Control

One-way (NB) Stop Control

Two-way (EB & WB) Stop Control

Signalized

Railroad Street & 

S 1st Avenue

Intersection Control Signalized

1st Avenue &

Main Street

Intersection Control
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CONCLUSIONS AND RECOMMENDATIONS 

 

This report documents the results of an evaluation of traffic 

impacts from future development within the Laurel TIF District.  

Impacts to pedestrians were also considered, as was parking 

availability and usage. The recommendations that follow describe 

key areas of the TIF District that will need to be addressed by the 

horizon year (2034) when the proposed development is 

anticipated to be completed. 

 

SE 4th Street Corridor 

The SE 4th Street corridor connects the traffic on 1st Avenue, in 

the vicinity of the I-90 interchange, to several commercial and 

retail developments to the east. The existing 51-foot wide 

roadway is not delineated by pavement markings. With the 

increased traffic demand the projected future development would 

generate, it is recommended that the existing street section be 

upgraded to include a marked two-way left-turn lane leaving 

adequate width for both a standard driving lane and on-street 

parking in both directions (see Figure 5).   

 



 

17 

 

The existing SE 4th Street corridor has only a single delineated 

crosswalk at the intersection at 1st Avenue. With the projected 

future development and increased pedestrian and vehicular traffic 

volumes, it is recommended that enhanced pedestrian facilities be 

installed along the corridor. Because of the number and spacing 

of existing and future access driveways, mid-block crossings 

should be considered as shown in Figure 6. The mid-block 

crossings would ideally include a protected refuge area in the 

middle of the road to create a safer two-stage crossing maneuver. 

As part of the pedestrian crossing facilities, appropriate signage, 

pavement markings, and lighting should also be installed.  

 

E Railroad Street 

The E Railroad Street corridor also serves as a connection 

between 1st Avenue and the east end of the TIF District; 

however, it does not carry the volume of traffic that SE 4th Street 

currently does. This is mainly due to the undeveloped or not fully 

developed land adjacent to the roadway, and because it is not 

constructed to an urban standard. It is recommended that E 

Railroad Street be upgraded to a full urban standard (curb, gutter, 

sidewalk, etc.), to accommodate the future traffic that will be 

generated by commercial development within the TIF District.   

 

1st Avenue 

The 1st Avenue corridor serves as a north-south connection to 

many area businesses and residential areas, including a direct 

connection from I-90 to the downtown area.  Existing businesses 

are adjacent to 1st Avenue on both the east and west sides of the 

street; however, there are limited pedestrian facilities to allow a 

safe crossing of 1st Avenue. Therefore, it is recommended that a 

mid-block crossing be installed along the corridor north of SE 

4th Street, as shown in Figure 6.  The mid-block crossing should 

include a protected refuge area in the middle of the road to create 

a safer two-stage crossing maneuver.  As part of the pedestrian 

crossing facility, appropriate signage, pavement markings, and 

lighting should be installed. 
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Intersection Improvements 

The intersection of SE 4th Street and 1st Avenue currently 

operates at LOS D during the existing PM peak hour.  This is 

mainly due to the existing signal timing not giving adequate green 

time to the southbound left-turns.  With projected future 

development, the intersection is anticipated to operate at LOS F, 

with both the southbound and westbound legs operating at LOS 

F.  One solution to address this capacity issue is to change the 

westbound lane configurations from dedicated left-turn and a 

combined thru/right-turn lane to a combined left-turn/thru lane 

and a right-turn-only lane.  This relatively minor traffic control 

change, along with some signal controller timing changes, would 

bring the intersection up to LOS C for the future year (2034) 

volume scenario.   

 

A second option for the intersection of SE 4th Street and 1st 

Avenue is a single-lane roundabout.  With the proposed 

development traffic, the north, south and east approaches have 

nearly the same traffic volumes which is generally ideal for a 

roundabout to operate efficiently.  A single-lane roundabout 

would also bring the intersection up to a LOS C for the future 

year (2034) scenario. 

 

The intersection of E Railroad Street and S 1st Avenue currently 

operates at LOS A for the existing PM peak hour scenario but 

the east approach operates at LOS F.  With the existing two-way 

intersection stop control at the intersection, the majority of traffic 

from east end of the TIF District traveling towards the interstate 

or destinations to the south currently uses SE 4th Avenue and 

not Railroad Street.  SE 4th Avenue currently serves nearly four 

times the traffic of E Railroad Street.  With projected future 

development, more traffic from the east end of the TIF district 

will use the intersection of E Railroad Street and S 1st Avenue 

and the intersection will drop to LOS D.  This is mainly due to 

both the east and west stop-controlled approaches falling to LOS 

F.  With the installation of a traffic signal or a single-lane 

roundabout (see Figure 7), the intersection would operate at LOS 

C.  If signalizing the intersection is the preferred alternative, the 

new signal must be coordinated with the 1st Avenue and Main 

Street signal to ensure the queues between the intersections do 

not exceed the capacity. 

 

The intersection of Main Street and 1st Avenue currently 

operates at LOS B for the existing PM peak hour scenario and is 

anticipated to continue to operate at LOS B for the future year 

(2034) volume scenario. Although the intersection operates at an 
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adequate LOS, the east and west approaches are projected to 

operate near the LOS D threshold for the future year (2034) 

volume scenario, and future intersection improvements may need 

to be considered should these volumes be realized or exceeded. If 

a roundabout is the chosen design alternative at the intersection 

of E Railroad Street and S 1st Avenue in the future, then a 

roundabout could also be considered at the Main Street and 1st 

Avenue intersection. It would be ideal to have a roundabout at 

both intersections because there is great potential for spillback of 

vehicles queued up at the signal that would extend back into the 

roundabout at E Railroad Street; this kind of spillback will 

gridlock the roundabout. Capacity calculations indicate a single-

lane roundabout at both locations would accommodate existing 

and future traffic volumes; the single-lane roundabout is the best 

roundabout configuration in terms of providing the maximum 

safety benefits for pedestrians and motorists while minimizing 

right-of-way, cost, traffic speeds, etc. See Figure 7 for an 

illustration of the double roundabout concept. From the analyses, 

the maximum queues in the design year would be limited to only 

a few vehicles on any single approach to either roundabout with 

substantial reserve capacity if volume projections should be 

exceeded. For the roundabout at Main Street, the existing lane 

configuration would need to drop down to a single entering lane 

on each approach and would require further analysis of the traffic 

patterns and volumes at several of the intersections along Main 

Street on either side of 1st Avenue to determine where and how a 

lane-drop should be accomplished. 

 

The intersection of 1st Avenue and 1st Street operates as if it 

were two separate three-leg intersections with a skew in the 1st 

Avenue alignment through the intersection. The intersection is 

anticipated to operate at an acceptable LOS for both the existing 

and future conditions and queues are not anticipated to block any 

portion of the intersection. 
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Parking Conclusions and Recommendations 

The parking study in the downtown business district showed that 

parking demand uses less than 40 percent of the area’s capacity.  

There are several blocks that are near capacity during peak hours, 

but there is still substantial available parking on adjacent blocks.  

Therefore, the available parking could accommodate significant 

additional development in the downtown area, and there is no 

immediate need to provide additional on-street or off-street 

parking.  When parking is mostly full in a central business district, 

there is a perception of the downtown area as a popular 

destination. Drivers then may be more willing to park further 

away and walk to their destination, which is generally desirable 

for economic activity in a central business district. At some point 

in the future, when parking demand increases and available 

parking becomes scarce, given Laurel’s wide streets, additional 

parking could be generated by converting more of the on-street 

parking to angle parking.   
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ATTACHMENT 2 

CAPACITY CALCULATIONS: EXISTING 
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PARKING INVENTORY 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Observed
2

% of Capacity Observed % of Capacity Observed % of Capacity Observed % of Capacity

Zone 1 7 3 43% 3 43% 2 29% 2 29% 3 43% 4

Zone 2 6 1 17% 2 33% 1 17% 2 33% 2 33% 4

Zone 3 15 4 27% 8 53% 0 0% 1 7% 8 53% 7

Zone 4 10 1 10% 1 10% 1 10% 2 20% 2 20% 8

Zone 5 10 3 30% 4 40% 5 50% 5 50% 5 50% 5

Zone 6 9 5 56% 3 33% 5 56% 5 56% 5 56% 4

Zone 7 9 3 33% 3 33% 3 33% 3 33% 3 33% 6

Zone 8 11 1 9% 1 9% 1 9% 1 9% 1 9% 10

Zone 9 8 4 50% 3 38% 2 25% 2 25% 4 50% 4

Zone 10 8 2 25% 2 25% 0 0% 0 0% 2 25% 6

Zone 11 12 3 25% 2 17% 1 8% 1 8% 3 25% 9

Zone 12 0 0 n/a 0 n/a 0 n/a 0 n/a 0 n/a 0

Zone 13 11 5 45% 5 45% 4 36% 4 36% 5 45% 6

Zone 14 11 5 45% 7 64% 5 45% 4 36% 7 64% 4

Zone 15 13 7 54% 8 62% 5 38% 4 31% 8 62% 5

Zone 16 11 5 45% 5 45% 3 27% 0 0% 5 45% 6

Zone 17 12 11 92% 10 83% 8 67% 4 33% 11 92% 1

Zone 18 11 9 82% 7 64% 6 55% 2 18% 9 82% 2

Zone 19 7 5 71% 2 29% 5 71% 1 14% 5 71% 2

Zone 20 9 1 11% 0 0% 1 11% 0 0% 1 11% 8

Zone 21 8 0 0% 1 13% 1 13% 2 25% 2 25% 6

Zone 22 16 7 44% 10 63% 5 31% 7 44% 10 63% 6

Zone 23 8 2 25% 3 38% 1 13% 2 25% 3 38% 5

Zone 24 18 0 0% 0 0% 0 0% 0 0% 0 0% 18

Zone 25 10 0 0% 1 10% 0 0% 0 0% 1 10% 9

Zone 26 11 2 18% 1 9% 1 9% 2 18% 2 18% 9

Zone 27 7 2 29% 1 14% 1 14% 0 0% 2 29% 5

Zone 28 15 0 0% 0 0% 0 0% 0 0% 0 0% 15

Zone 29 9 4 44% 1 11% 1 11% 0 0% 4 44% 5

Zone 30 9 2 22% 1 11% 1 11% 0 0% 2 22% 7

TOTAL 301 97 32% 95 32% 69 23% 56 19% 115 38% 186

1
On-street Parking Capacity was determined through an inventory of measured available parking areas and divided by 20' per parked vehicle to calculate spaces

2
Observed parking numbers are an average of six independent measured inventories for all 30 parking zones observed over the respective 2-hour peak periods

3
Maximum Observed Demand is the highest observed parking between the Noon and PM peak hours for both the Weekday and Weekend day by zone

4
Available Spots During Max Demand is calculated by taking the On-Street Parking Capacity and subtracting the Maximum Observed Demand by zone

*On-Street Parking Zones:

Zone 1 & Zone 2: The east and west blocks, respectively, of 4th Avenue between Old US 10 and W 1st Street

Zone 3 & Zone 4: The north and south blocks, respectively, of Old US 10 between 4th Avenue and 3rd Avenue

Zone 5 & Zone 6: The east and west blocks, respectively, of 3rd Avenue between Old US 10 and W 1st Street

Zone 7 & Zone 8: The north and south blocks, respectively, of Old US 10 between 3rd Avenue and 2nd Avenue

Zone 9 & Zone 10: The east and west blocks, respectively, of 2nd Avenue between Old US 10 and W 1st Street

Zone 11 & Zone 12: The north and south blocks, respectively, of Old US 10 between 2nd Avenue and 1st Avenue

Zone 13 & Zone 14: The east and west blocks, respectively, of 1st Avenue between E Main Street and E 1st Street

Zone 15 & Zone 16: The north and south blocks, respectively, of Main Street between E 1st Avenue and Montana Avenue

Zone 17 & Zone 18: The east and west blocks, respectively, of Montana Avenue between Main Street and E 1st Street

Zone 19 & Zone 20: The north and south blocks, respectively, of Main Street between Montana Avenue and Colorado Avenue

Zone 21 & Zone 22: The east and west blocks, respectively, of Colorado Avenue between Main Street and E 1st Street

Zone 23 & Zone 24: The north and south blocks, respectively, of Main Street between Colorado Avenue and Pennsylvania Avenue

Zone 25 & Zone 26: The east and west blocks, respectively, of Pennsylvania Avenue between Main Street and E 1st Street

Zone 27 & Zone 28: The north and south blocks, respectively, of Main Street between Pennsylvania Avenue and Wyoming Avenue

Zone 29 & Zone 30: The east and west blocks, respectively, of Wyoming Avenue between Main Street and E 1st Street

On-Street

Parking

Zones*

Available Spots

During Max

Demand
4

Max Demand

% of

Capacity

On-Street

Parking

Capacity
1

Maximum

Observed

Demand
3

PM Peak Hour (4-6pm)Noon Peak Hour (11am-1pm) Noon Peak Hour (11am-1pm)

Average Weekday (7/30/14) Average Weekend (8/2/14)

PM Peak Hour (4-6pm)





Weekday - Noon

7/30/2014

V. Morasko

TRIAL NO. START TIME Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 11:10 AM 4 7 1 6 6 15 1 10 3 10 7 9 3 9 2 11 3 8

2 11:30 AM 3 -- 2 -- 5 -- 1 -- 3 -- 6 -- 3 -- 1 -- 3 --

3 11:50 AM 3 -- 2 -- 3 -- 2 -- 3 -- 5 -- 3 -- 1 -- 4 --

4 12:10 PM 3 -- 1 -- 2 -- 1 -- 3 -- 3 -- 2 -- 0 -- 3 --

5 12:30 PM 3 -- 1 -- 5 -- 1 -- 3 -- 4 -- 2 -- 1 -- 4 --

6 12:50 PM 3 -- 0 -- 2 -- 2 -- 4 -- 4 -- 3 -- 1 -- 4 --

Average 3 -- 1 -- 4 -- 1 -- 3 -- 5 -- 3 -- 1 -- 4 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 3 8 4 12 0 0 5 11 6 11 7 13 4 11 11 12 10 11 4 7 1 9 2 8

2 3 -- 5 -- 0 -- 5 -- 6 -- 7 -- 4 -- 9 -- 11 -- 5 -- 0 -- 0 --

3 3 -- 3 -- 0 -- 4 -- 5 -- 6 -- 7 -- 9 -- 11 -- 6 -- 0 -- 0 --

4 2 -- 2 -- 0 -- 6 -- 6 -- 11 -- 6 -- 13 -- 8 -- 6 -- 2 -- 0 --

5 2 -- 0 -- 0 -- 5 -- 4 -- 5 -- 5 -- 10 -- 7 -- 6 -- 2 -- 0 --

6 1 -- 1 -- 0 -- 4 -- 5 -- 4 -- 3 -- 12 -- 9 -- 4 -- 2 -- 0 --

Average 2 -- 3 -- 0 -- 5 -- 5 -- 7 -- 5 -- 11 -- 9 -- 5 -- 1 -- 0 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 10 16 0 8 1 18 0 10 2 11 1 7 0 15 4 9 2 9

2 8 -- 0 -- 0 -- 0 -- 3 -- 2 -- 0 -- 4 -- 1 --

3 7 -- 2 -- 0 -- 0 -- 3 -- 1 -- 0 -- 4 -- 1 --

4 9 -- 4 -- 0 -- 0 -- 2 -- 2 -- 0 -- 4 -- 2 --

5 5 -- 4 -- 0 -- 0 -- 2 -- 2 -- 0 -- 4 -- 2 --

6 5 -- 4 -- 0 -- 0 -- 2 -- 1 -- 0 -- 5 -- 2 --

Average 7 -- 2 -- 0 -- 0 -- 2 -- 2 -- 0 -- 4 -- 2 -- 97

100

98

103

89

87

Data Collection:

#16#15#14#13#12#11  Parking Zone #10

#7 #8 #9  Parking Zone #1 #2 #3 #4 #5 #6

#21

  Parking Zone #22 #23 #24 #25 #26 #27 #28

11:20 AM

#17 #18 #19 #20

#29 #30

END TIME Total

107

11:40 AM

12:00 PM

12:20 PM

12:40 PM

1:00 PM



Weekday - PM

7/30/2014

V. Morasko

TRIAL NO. START TIME Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 4:00 PM 3 7 2 6 6 15 1 10 6 10 2 9 2 9 1 11 3 8

2 4:20 PM 3 -- 1 -- 7 -- 1 -- 5 -- 3 -- 6 -- 1 -- 3 --

3 4:40 PM 4 -- 2 -- 9 -- 1 -- 4 -- 3 -- 4 -- 1 -- 3 --

4 5:00 PM 3 -- 3 -- 7 -- 1 -- 2 -- 2 -- 3 -- 1 -- 2 --

5 5:20 PM 3 -- 2 -- 8 -- 1 -- 3 -- 3 -- 1 -- 0 -- 2 --

6 5:40 PM 4 -- 2 -- 9 -- 2 -- 2 -- 3 -- 0 -- 0 -- 2 --

Average 3 -- 2 -- 8 -- 1 -- 4 -- 3 -- 3 -- 1 -- 3 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 2 8 3 12 0 0 6 11 7 11 9 13 6 11 14 12 9 11 2 7 0 9 0 8

2 3 -- 3 -- 0 -- 8 -- 7 -- 8 -- 8 -- 8 -- 9 -- 3 -- 0 -- 0 --

3 3 -- 1 -- 0 -- 7 -- 8 -- 9 -- 4 -- 11 -- 7 -- 4 -- 0 -- 1 --

4 3 -- 2 -- 0 -- 4 -- 7 -- 8 -- 4 -- 10 -- 5 -- 1 -- 0 -- 1 --

5 3 -- 2 -- 0 -- 4 -- 8 -- 8 -- 4 -- 11 -- 8 -- 0 -- 0 -- 1 --

6 0 -- 0 -- 0 -- 3 -- 7 -- 7 -- 5 -- 8 -- 5 -- 2 -- 0 -- 2 --

Average 2 -- 2 -- 0 -- 5 -- 7 -- 8 -- 5 -- 10 -- 7 -- 2 -- 0 -- 1 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 4 16 4 8 0 18 0 10 1 11 1 7 0 15 3 9 3 9

2 10 -- 3 -- 0 -- 0 -- 2 -- 1 -- 0 -- 2 -- 3 --

3 11 -- 3 -- 0 -- 0 -- 1 -- 1 -- 0 -- 2 -- 2 --

4 10 -- 2 -- 0 -- 2 -- 1 -- 0 -- 0 -- 0 -- 0 --

5 11 -- 2 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 -- 0 --

6 11 -- 2 -- 0 -- 1 -- 1 -- 0 -- 0 -- 0 -- 0 --

Average 10 -- 3 -- 0 -- 1 -- 1 -- 1 -- 0 -- 1 -- 1 --

Total

100

108

106

84

87

78

95

Data Collection:

#7 #8 #9

  Parking Zone #10 #11 #12 #13 #14 #15 #16

  Parking Zone #1 #2 #3 #4 #5 #6

#21

  Parking Zone #22 #23 #24 #25 #26 #27 #28

4:10 PM

#17 #18 #19 #20

#29 #30

END TIME

4:30 PM

4:50 PM

5:10 PM

5:30 PM

5:50 PM



Weekend - Noon

8/2/2014

V. Morasko

TRIAL NO. START TIME Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 11:00 AM 2 7 0 6 0 15 1 10 5 10 6 9 4 9 1 11 2 8

2 11:20 AM 2 -- 1 -- 0 -- 1 -- 5 -- 3 -- 2 -- 1 -- 2 --

3 1:40 AM 2 -- 3 -- 0 -- 1 -- 5 -- 6 -- 4 -- 1 -- 2 --

4 12:00 PM 2 -- 2 -- 0 -- 1 -- 5 -- 7 -- 4 -- 1 -- 2 --

5 12:20 PM 2 -- 0 -- 1 -- 1 -- 5 -- 5 -- 1 -- 1 -- 2 --

6 12:40 PM 2 -- 1 -- 1 -- 2 -- 5 -- 5 -- 4 -- 1 -- 2 --

Average 2 -- 1 -- 0 -- 1 -- 5 -- 5 -- 3 -- 1 -- 2 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 0 8 0 12 0 0 2 11 4 11 5 13 5 11 8 12 6 11 2 7 2 9 1 8

2 0 -- 2 -- 0 -- 1 -- 4 -- 4 -- 4 -- 7 -- 3 -- 4 -- 0 -- 1 --

3 0 -- 1 -- 0 -- 5 -- 4 -- 4 -- 2 -- 8 -- 5 -- 4 -- 1 -- 1 --

4 0 -- 1 -- 0 -- 5 -- 6 -- 6 -- 1 -- 9 -- 8 -- 4 -- 1 -- 1 --

5 0 -- 1 -- 0 -- 4 -- 6 -- 6 -- 1 -- 9 -- 6 -- 6 -- 2 -- 2 --

6 0 -- 1 -- 0 -- 6 -- 5 -- 5 -- 2 -- 8 -- 7 -- 7 -- 2 -- 2 --

Average 0 -- 1 -- 0 -- 4 -- 5 -- 5 -- 3 -- 8 -- 6 -- 5 -- 1 -- 1 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 5 16 0 8 0 18 0 10 1 11 0 7 0 15 2 9 1 9

2 6 -- 0 -- 0 -- 0 -- 1 -- 0 -- 0 -- 2 -- 2 --

3 5 -- 1 -- 0 -- 0 -- 1 -- 0 -- 0 -- 2 -- 1 --

4 7 -- 0 -- 0 -- 0 -- 1 -- 0 -- 0 -- 2 -- 1 --

5 5 -- 0 -- 0 -- 0 -- 1 -- 1 -- 0 -- 0 -- 1 --

6 4 -- 2 -- 0 -- 0 -- 1 -- 2 -- 0 -- 0 -- 1 --

Average 5 -- 1 -- 0 -- 0 -- 1 -- 1 -- 0 -- 1 -- 1 --

77

69

78

69

Data Collection:

Total

65

58

69

#7 #8 #9

  Parking Zone #10 #11 #12 #13 #14 #15 #16

  Parking Zone #1 #2 #3 #4 #5 #6

#21

  Parking Zone #22 #23 #24 #25 #26 #27 #28

11:10 AM

#17 #18 #19 #20

#29 #30

END TIME

11:30 AM

11:50 AM

12:10 PM

12:30 PM

12:50 PM



Weekend - PM

8/2/2014

V. Morasko

TRIAL NO. START TIME Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 4:00 PM 2 7 3 6 0 15 2 10 6 10 6 9 4 9 1 11 2 8

2 4:20 PM 2 -- 2 -- 1 -- 2 -- 6 -- 6 -- 4 -- 1 -- 2 --

3 4:40 PM 3 -- 0 -- 1 -- 2 -- 5 -- 6 -- 2 -- 1 -- 2 --

4 5:00 PM 3 -- 2 -- 2 -- 2 -- 5 -- 5 -- 2 -- 0 -- 2 --

5 5:20 PM 2 -- 2 -- 2 -- 2 -- 5 -- 4 -- 3 -- 0 -- 2 --

6 5:40 PM 2 -- 0 -- 2 -- 3 -- 5 -- 3 -- 3 -- 0 -- 2 --

Average 2 -- 2 -- 1 -- 2 -- 5 -- 5 -- 3 -- 1 -- 2 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 0 8 1 12 0 0 3 11 4 11 4 13 0 11 3 12 2 11 1 7 0 9 1 8

2 0 -- 1 -- 0 -- 4 -- 5 -- 4 -- 0 -- 3 -- 2 -- 0 -- 0 -- 1 --

3 0 -- 1 -- 0 -- 3 -- 2 -- 4 -- 0 -- 3 -- 2 -- 1 -- 0 -- 1 --

4 0 -- 1 -- 0 -- 4 -- 2 -- 3 -- 0 -- 4 -- 1 -- 2 -- 0 -- 3 --

5 0 -- 0 -- 0 -- 5 -- 4 -- 3 -- 0 -- 4 -- 1 -- 1 -- 0 -- 2 --

6 0 -- 0 -- 0 -- 5 -- 5 -- 4 -- 0 -- 4 -- 1 -- 2 -- 0 -- 2 --

Average 0 -- 1 -- 0 -- 4 -- 4 -- 4 -- 0 -- 4 -- 2 -- 1 -- 0 -- 2 --

TRIAL NO. Observed Capacity Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap. Ob. Cap.

1 7 16 3 8 0 18 0 10 3 11 0 7 0 15 0 9 0 9

2 6 -- 3 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

3 7 -- 2 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

4 11 -- 2 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

5 6 -- 2 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

6 6 -- 2 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

Average 7 -- 2 -- 0 -- 0 -- 2 -- 0 -- 0 -- 0 -- 0 --

58

52

53

56

Data Collection:

Total

58

57

50

#7 #8 #9

  Parking Zone #10 #11 #12 #13 #14 #15 #16

  Parking Zone #1 #2 #3 #4 #5 #6

#21

  Parking Zone #22 #23 #24 #25 #26 #27 #28

4:10 PM

#17 #18 #19 #20

#29 #30

END TIME

4:30 PM

4:50 PM

5:10 PM

5:30 PM

5:50 PM



 

 

 

 

 

 

 

 

 

ATTACHMENT 4 

CAPACITY CALCULATIONS: EXISTING + PROJECT 
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