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MEMORANDUM 

TO: Steve Love, PE, PLS 

  City of Maplewood 

 

FROM: Thomas A. Sohrweide, PE, PTOE 

 Chad M. Jorgenson, EIT 

 

DATE: May 27, 2016 

 

RE: Hazelwood Medical Building Traffic Impact Study 

 SEH No. 133247 

 

Background 

This technical memorandum provides findings related to the year of opening, 2017, traffic impact of a proposed 

140,000 square foot medical office building and a 7,100 square foot retail building on the northwest corner of 

Hazelwood Avenue and Beam Avenue in the City of Maplewood, MN. 

 

Conclusion 

The analysis does not reveal any traffic operational problems as a result of the proposed development. 

 

Existing Conditions 

Figure 1 represents the immediate project area and highlights the development site as well as the study 

intersections.  The findings of this analysis will be useful to understand the developments impact at the following 

intersections: 

 

 Hazelwood Street at St Johns Boulevard/Future medical office building access 

 Beam Avenue at Hazelwood Street 

 Beam Avenue at Freedom Gas Station (Future Retail) Right-In/Right-Out 

 Hazelwood Street at County Road D 

 

Existing turning movement counts were collected during the weekday peak traffic periods (7:00 – 9:00 AM and 

4:00 PM – 6:00 PM) using video monitors to record on Tuesday May 5, 2016, at all study intersections except the 

intersection of Hazelwood Street at County Road D.  The peak hours of the roadway were found to be from 7:45 – 

8:45 AM and 4:15 – 5:15 PM.  The traffic count at the intersection of Hazelwood Street at County Road D was 

used from a previous study in the area and was collected in August 2015. 

 

Beam Avenue has a speed limit of 45 MPH while Hazelwood Street and St. Johns Boulevard have a speed limit 

of 30 mph. Figure 2 shows the traffic analysis network with the traffic control and lane configurations for the study 

intersections. 

 

Trip Generation & Distribution 

Trip generation was completed based on information obtained from the City of Maplewood. The Institute of 

Transportation Engineer’s (ITE) Trip Generation Manual, 9th Edition was used to estimate trips for the AM and PM 

roadway peak hours for both the proposed medical office building and the future retail site. 

The ITE code 720 – Medical - Dental Office Building was utilized for the medical office building while ITE code 

826 – Specialty Retail Center was used for the retail site.   
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Based on the size of the proposed medical building the fitted curve equation given in the ITE Manual was used to 

estimate the number of trips generated for the PM peak hour and the daily total.  The ITE Manual did not provide 

a fitted curve equation for the AM peak hour and therefore the average rate was used. 

 

The average ITE rates for the AM and PM peak hour were used for the future retail site.  During the AM peak the 

future retail site is not expected to generate any development trips.  Table 1 summarizes the trip generation 

estimates for daily, AM peak hour and PM peak hour demands. 

 

 

Table 1 - 2017 Development Trip Generation 

ITE Code 
Daily AM Peak PM Peak 

Enter Exit Total Enter Exit Total Enter Exit Total 

720 – Medical-Dental Office Building 2755 2755 5510 264 70 335 110 284 394 

826 – Specialty Retail Center 155 155 310 0 0 0 8 11 19 

Totals 2910 2910 5820 264 70 335 118 295 413 

 

Trips were distributed based on existing traffic patterns in the area and using the Twin Cities Regional Travel 

Demand Model to determine the reasonableness of the distribution.   

 

Figure 3 shows the trip distributions used for the proposed developments. 

 

Traffic Forecasting 

The daily traffic forecasts for major roadway segments in the study area under 2017 No Build conditions were 

developed based on the historical Average Daily Traffic (ADT) volumes.  Based on this analysis, an annual 

background growth rate of 1% was assumed for all eastbound and westbound through traffic on both Beam 

Avenue and County Road D. 

 

In addition to this background growth, traffic increases were also included from the previously completed traffic 

study for the planned development of the Conifer Ridge Apartments. 

 

Operational Analysis 

Traffic operations analyses were conducted to determine the level of service (LOS), delay, and queueing for the 

AM & PM peak hour conditions of each scenario outlined below.  LOS is a qualitative rating system used to 

describe the efficiency of traffic operations at an intersection.  Six LOS are defined, designated by letters A 

through F. LOS A represents the best operating conditions (no congestion), and LOS F represents the worst 

operating conditions (severe congestion). 

 
Traffic operations analyses were performed using the Synchro/SimTraffic (Version 9) software package for all 

scenarios.  For signalized and unsignalized intersections Synchro/SimTraffic uses the methods outlined in the 

2010 Highway Capacity Manual (HCM).  LOS for intersections is determined by the average control delay per 

vehicle.  The range of control delay for each LOS is different for signalized and unsignalized intersections.  The 

expectation is that a signalized intersection is designed to carry higher traffic volumes and will experience greater 

delays than an unsignalized intersection.  
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Below is an outline of the two modeled scenarios: 

 Scenario 1: 2017 No Build Conditions 

o Includes the existing counts plus: 

 The Conifer Ridge Apartment Study trips 

 Forecasted background growth  

o The volumes for the AM and PM peak hours are shown in Figure 4 

 

 Scenario 2: 2017 Build Conditions 

o Scenario 1 plus: 

 Proposed medical building development and proposed retail site 

o The volumes for the AM and PM peak hours are shown in Figure 5. 

Scenario 1: 2017 No Build Conditions 

Operationally every intersection operates at a LOS B or better in both the AM and PM peak hours.  All average 

and maximum queue lengths are contained within the storage lengths available. More detailed results can be 

seen in the attached Table A1. 

 

Table 2 - 2017 No Build Conditions 

Intersection Approach 

AM PEAK HOUR PM PEAK HOUR 

Approach 

Delay 

Intersection 

Delay 

Approach 

Delay 

Intersection 

Delay 

Hazelwood Street at St John's 

Boulevard 

NB 2.6 / A 

2.4 / A 

2.5 / A 

3.1 / A 
SB 1.2 / A 0.6 / A 

EB 0.0 / A 0.0 / A 

WB 4.1 / A 5.3 / A 

Beam Avenue at Hazelwood 

Street (Signal) 

NB 19.9 / B 

11.0 / B 

24.3 / C 

10.3 / B 
SB 18.3 / B 15.9 / B 

EB 10.0 / B 8.9 / A 

WB 7.7 / A 7.2 / A 

Beam Avenue at Freedom 

Right-In / Right-Out 

NB 0.0 / A 

1.5 / A 

0.0 / A 

2.3 / A 
SB 3.4 / A 5.5 / A 

EB 0.9 / A 1.7 / A 

WB 2.5 / A 2.7 / A 

Hazelwood Street at County 

Road D 

NB 3.3 / A 

5.2 / A 

4.3 / A 

6.6 / A 
SB 0.0 / A 0.0 / A 

EB 5.6 / A 6.7 / A 

WB 5.8 / A 7.1 / A 
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Scenario 2: 2017 Build Conditions 

Operationally every intersection operates at a LOS B or better in both the AM and PM peak hours.  All average 

queue lengths are contained within the storage lengths available. The southbound left turn at the intersection of 

Beam Avenue at Hazelwood Street has a maximum queue length of 147’.  This queue length does not impact the 

Freedom access and St. John’s Hospital Emergency access on Hazelwood Street.  More detailed results can be 

seen in the attached Table A2. 

 

Table 3 - 2017 Build Conditions 

 

 

 

 

 

 

 

 

 

CMJ 

c: John Jarosch, City of Maplewood 
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Intersection Approach 

AM PEAK HOUR PM PEAK HOUR 

Approach 

Delay 

Intersection 

Delay 

Approach 

Delay 

Intersection 

Delay 

Hazelwood Street at St John's 

Boulevard 

NB 4.5 / A 

3.9 / A 

3.3 / A 

4.5 / A 
SB 1.4 / A 0.9 / A 

EB 4.0 / A 6.0 / A 

WB 6.5 / A 6.4 / A 

Beam Avenue at Hazelwood 

Street (Signal) 

NB 23.9 / C 

13.7 / B 

22.8 / C 

12.8 / B 
SB 16.5 / B 15.0 / B 

EB 14.3 / B 12.1 / B 

WB 8.9 / A 10.1 / B 

Beam Avenue at Freedom 

Right-In / Right-Out 

NB 0.0 / A 

2.0 / A 

0.0 / A 

3.4 / A 
SB 3.5 / A 6.9 / A 

EB 1.2 / A 1.8 / A 

WB 3.5 / A 4.7 / A 

Hazelwood Street at County 

Road D 

NB 3.3 / A 

5.2 / A 

4.3 / A 

6.7 / A 
SB 0.0 / A 0.0 / A 

EB 5.5 / A 6.8 / A 

WB 5.8 / A 7.3 / A 



Table A1  

Scenario 1:

2017 No Build

Maplewood, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

Hazelwood Street at St John's Boulevard NB 0 24 118 142 0.0 A 2.1 A 3.0 A 2.6 A 780 0 0 115 0 0 780 1 15

SB 49 97 0 146 2.8 A 0.4 A 0.0 A 1.2 A 2.4 A 1451 0 0 140 5 30 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 688 0 0 0 0 0 0 0 0

WB 38 0 30 68 5.5 A 0.0 A 2.5 A 4.1 A 1177 20 48 0 0 0 100 16 38

Beam Avenue at Hazelwood Street (Signal) NB 23 20 24 67 32.2 C 28.1 C 2.4 A 19.9 B 1109 16 63 225 20 73 0 0 0

SB 49 27 67 143 34.0 C 28.0 C 2.2 A 18.3 B 11.0 B 700 22 80 115 35 90 120 0 0

EB 134 414 32 580 30.8 C 4.2 A 2.2 A 10.0 B 304 31 112 345 68 145 0 0 0
WB 34 236 52 322 33.4 C 5.0 A 2.2 A 7.7 A 641 25 73 330 22 61 0 0 0

Beam Avenue at Freedom Right-In / Right-Out NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

SB 0 0 28 28 0.0 A 0.0 A 3.4 A 3.4 A 1.5 A 100 0 0 0 0 0 100 18 45

EB 0 580 0 580 0.0 A 0.9 A 0.0 A 0.9 A 1176 0 0 0 0 0 0 0 0
WB 0 325 1 326 0.0 A 2.5 A 3.1 A 2.5 A 1532 0 0 0 0 0 0 0 0

Hazelwood Street at County Road D NB 32 0 71 103 4.7 A 0.2 A 2.8 A 3.3 A 325 0 0 325 19 38 140 28 57

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 5.2 A 0 0 0 0 0 0 0 0 0

EB 0 152 40 192 0.0 A 6.3 A 3.2 A 5.6 A 1420 34 60 0 0 0 185 22 50
WB 67 134 0 201 5.3 A 6.1 A 0.0 A 5.8 A 1202 34 65 240 30 61 0 0 0

Hazelwood Street at County Road D NB 32 0 71 103 4.7 A 0.2 A 2.8 A 3.3 A 325 0 0 325 19 38 140 28 57

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 5.2 A 0 0 0 0 0 0 0 0 0

EB 0 152 40 192 0.0 A 6.3 A 3.2 A 5.6 A 1420 34 60 0 0 0 185 22 50
WB 67 134 0 201 5.3 A 6.1 A 0.0 A 5.8 A 1202 34 65 240 30 61 0 0 0

Hazelwood Street at St John's Boulevard NB 0 125 38 163 0.0 A 2.5 A 2.4 A 2.5 A 780 0 0 115 0 0 780 0 0

SB 15 52 0 67 2.3 A 0.3 A 0.0 A 0.6 A 3.1 A 1451 0 0 140 2 24 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 688 0 0 0 0 0 0 0 0

WB 97 0 51 148 6.2 A 0.0 A 3.6 A 5.3 A 1177 33 75 0 0 0 100 21 61

Beam Avenue at Hazelwood Street (Signal) NB 59 57 54 170 38.3 D 30.5 C 2.7 A 24.3 C 1109 39 101 225 42 100 0 0 0

SB 47 40 113 200 35.0 D 30.1 C 2.6 A 15.9 B 10.3 B 700 30 88 115 38 105 120 0 0

EB 93 682 36 811 37.4 D 5.4 A 2.2 A 8.9 A 304 54 131 345 57 137 0 0 0

WB 47 650 56 753 42.8 D 5.3 A 2.4 A 7.2 A 641 47 121 330 31 87 0 0 0

Beam Avenue at Freedom Right-In / Right-Out NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

SB 0 0 37 37 0.0 A 0.0 A 5.5 A 5.5 A 2.3 A 100 0 0 0 0 0 100 18 45

EB 0 811 0 811 0.0 A 1.7 A 0.0 A 1.7 A 1176 0 0 0 0 0 0 0 0
WB 0 820 2 822 0.0 A 2.7 A 3.2 A 2.7 A 1532 0 0 0 0 0 0 0 0

Hazelwood Street at County Road D NB 49 0 70 119 5.7 A 0.4 A 3.4 A 4.3 A 325 0 0 325 19 38 140 28 57

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 6.6 A 0 0 0 0 0 0 0 0 0

EB 0 364 36 400 0.0 A 7.0 A 3.8 A 6.7 A 1420 34 60 0 0 0 185 22 50
WB 60 497 0 557 6.3 A 7.2 A 0.0 A 7.1 A 1202 34 65 240 30 61 0 0 0

Hazelwood Street at County Road D NB 49 0 70 119 5.7 A 0.4 A 3.4 A 4.3 A 325 0 0 325 19 38 140 28 57

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 6.6 A 0 0 0 0 0 0 0 0 0

EB 0 364 36 400 0.0 A 7.0 A 3.8 A 6.7 A 1420 34 60 0 0 0 185 22 50

WB 60 497 0 557 6.3 A 7.2 A 0.0 A 7.1 A 1202 34 65 240 30 61 0 0 0
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Table A2  

Scenario 2:

2017 Build

Maplewood, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

Hazelwood Street at St John's Boulevard NB 236 24 118 378 6.0 A 2.6 A 3.1 A 4.5 A 780 0 0 115 24 83 780 1 13

SB 49 97 28 174 2.9 A 0.9 A 0.5 A 1.4 A 3.9 A 1451 0 2 140 8 40 0 0 0

EB 7 0 63 70 8.9 A 0.0 A 3.6 A 4.0 A 688 32 62 0 0 0 0 0 0

WB 38 0 30 68 9.8 A 0.0 A 2.5 A 6.5 A 1177 21 56 0 0 0 100 16 45

Beam Avenue at Hazelwood Street (Signal) NB 23 43 24 90 32.7 C 30.3 C 2.5 A 23.9 C 1109 32 76 225 19 59 0 0 0

SB 67 35 104 206 33.5 C 24.3 C 2.5 A 16.5 B 13.7 B 700 29 90 115 48 110 120 0 0

EB 278 414 32 724 30.0 C 4.7 A 2.2 A 14.3 B 304 39 158 345 130 222 0 0 0
WB 34 236 124 394 32.4 C 9.1 A 2.6 A 8.9 A 641 32 86 330 22 69 0 0 0

Beam Avenue at Freedom Right-In / Right-Out NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

SB 0 0 28 28 0.0 A 0.0 A 3.5 A 3.5 A 2.0 A 100 0 0 0 0 0 100 16 44

EB 0 724 0 724 0.0 A 1.2 A 0.0 A 1.2 A 1176 0 0 0 0 0 0 0 0
WB 0 362 1 363 0.0 A 3.5 A 0.6 A 3.5 A 1532 0 0 0 0 0 0 0 0

Hazelwood Street at County Road D NB 32 0 71 103 4.7 A 0.4 A 2.8 A 3.3 A 325 0 0 325 19 47 140 28 60

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 5.2 A 0 0 0 0 0 0 0 0 0

EB 0 152 54 206 0.0 A 6.3 A 3.3 A 5.5 A 1420 34 61 0 0 0 185 27 63
WB 81 134 0 215 5.2 A 6.1 A 0.0 A 5.8 A 1202 33 66 240 33 67 0 0 0

Hazelwood Street at County Road D NB 32 0 71 103 4.7 A 0.4 A 2.8 A 3.3 A 325 0 0 325 19 47 140 28 60

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 5.2 A 0 0 0 0 0 0 0 0 0

EB 0 152 54 206 0.0 A 6.3 A 3.3 A 5.5 A 1420 34 61 0 0 0 185 27 63
WB 81 134 0 215 5.2 A 6.1 A 0.0 A 5.8 A 1202 33 66 240 33 67 0 0 0

Hazelwood Street at St John's Boulevard NB 99 125 38 262 4.9 A 2.6 A 2.3 A 3.3 A 780 0 0 115 6 39 780 0 2

SB 15 52 11 78 2.5 A 0.7 A 0.2 A 0.9 A 4.5 A 1451 0 0 140 2 22 0 0 0

EB 30 0 256 286 8.8 A 0.0 A 5.7 A 6.0 A 688 57 109 0 0 0 0 0 0

WB 97 0 51 148 7.9 A 0.0 A 3.6 A 6.4 A 1177 34 78 0 0 0 100 20 54

Beam Avenue at Hazelwood Street (Signal) NB 59 68 54 181 33.8 C 28.4 C 2.6 A 22.8 C 1109 42 111 225 38 106 0 0 0

SB 123 40 269 432 37.4 D 27.2 C 3.2 A 15.0 B 12.8 B 700 31 118 115 76 147 120 3 49

EB 160 682 36 878 35.8 D 7.4 A 2.3 A 12.1 B 304 70 162 345 87 165 0 0 0

WB 47 654 86 787 40.6 D 8.8 A 2.8 A 10.1 B 641 68 158 330 33 95 0 0 0

Beam Avenue at Freedom Right-In / Right-Out NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

SB 0 0 48 48 0.0 A 0.0 A 6.9 A 6.9 A 3.4 A 100 0 0 0 0 0 100 16 44

EB 0 878 0 878 0.0 A 1.8 A 0.0 A 1.8 A 1176 0 0 0 0 0 0 0 0
WB 0 976 10 986 0.0 A 4.7 A 4.4 A 4.7 A 1532 0 0 0 0 0 0 0 0

Hazelwood Street at County Road D NB 63 0 86 149 5.8 A 0.3 A 3.3 A 4.3 A 325 0 0 325 19 47 140 28 60

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 6.7 A 0 0 0 0 0 0 0 0 0

EB 0 364 42 406 0.0 A 7.1 A 3.8 A 6.8 A 1420 34 61 0 0 0 185 27 63
WB 65 497 0 562 6.5 A 7.4 A 0.0 A 7.3 A 1202 33 66 240 33 67 0 0 0

Hazelwood Street at County Road D NB 63 0 86 149 5.8 A 0.3 A 3.3 A 4.3 A 325 0 0 325 19 47 140 28 60

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 6.7 A 0 0 0 0 0 0 0 0 0

EB 0 364 42 406 0.0 A 7.1 A 3.8 A 6.8 A 1420 34 61 0 0 0 185 27 63

WB 65 497 0 562 6.5 A 7.4 A 0.0 A 7.3 A 1202 33 66 240 33 67 0 0 0
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EXISTING TRAFFIC ANALYSIS NETWORK
TRAFFIC CONTROL AND CONFIGURATION
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TRIP DISTRIBUTION
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2017 NO BUILD VOLUMES
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