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General Layout of Development  
a)  Below is a master plan illustrating the general layout of development areas and building 

parcels in relation to the natural features to remain, the proposed road, trail, and bicycle 
circulation systems.   
  
All regulation and code related items are included in the following pages.  
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Dimensional Standards & Lot Allocation  
b)   Below is a table listing lot sizes, widths, building setbacks, open space, maximum building heights 

and maximum densities for all proposed development parcels.  

  
Lot  

Gross 
Acres  

Open/ 
Green  
Space  

Net  
Developed  
Acres  

  
Permitted  
Uses  
*See page 10  
for a list of 
permitted uses.  

Maximum Density  Max.  
Height  

Building Setback  

Type  Lot  
Standards  

Type  Structure 
Setbacks min.  

1 3.00 ac  
0.78 ac 
(26%)  

2.22 ac 
(74%)  

Mixed Use/  
Commercial  
  
  

One-family  4,000 sf  

45’ 

Front yard  25’ 

Two-family  2,500 sf  Side yard  
(buildings <  
3 stories)  

6’ 

Multifamily  750 sf  Side yard  
(buildings >  
3 stories)  

10’ 

Townhouse  2,200 sf  Rear yard  25’ 

2 5.05 ac  
1.96 ac 
(39%)  

3.09 ac  
(61%) 

Mixed Use/ 
Commercial  

One-family  4,000 sf  

66’ 

Front yard   25’ 

Two-family  2,500 sf  Side yard  
(buildings <  
3 stories)  

6’ 

Multifamily  750 sf  Side yard  
(buildings >  
3 stories)  

10’ 

Townhouse  2,200 sf  Rear yard  25’ 

3 
North 
Tract 

8.16 ac  
4.26 ac 
(52%)  

3.9 ac  
(48%) 

Community/ 
Civic  

One-family  4,000 sf  

45’ 

Front yard 
(min)  

25’ 

Two-family  2,500 sf  Side yard  
(buildings <  
3 stories)  

6’ 

Multifamily  750 sf  Side yard  
(buildings >  
3 stories)  

10’ 

Townhouse  2,200 sf  Rear yard  25’ 

Outlot 
A 

0.80 ac  n/a  0.80 ac  Stormwater    n/a  n/a n/a  n/a 

R/W  0.95 ac  n/a  0.95 ac  Public Right-
of-Way  

  n/a  n/a n/a  n/a 

Total  17.96 ac  7 ac 
 

10.96 ac  n/a    n/a  n/a n/a  n/a 

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



4  
  

  
  

Previous Base Zone Districts  
c)   To the right is an exhibit showing 

the parcels previous zone district 
of R-2 (Residential-Urban).  
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MU-P ZONE  
Below is an exhibit illustrating 
current zoning of the property, 
which consists of MU-P zone to 
the north (shown in purple), and 
an R-1 zone to the south.  

  

  

  

  

  

 

 

 

 

 

Traffic Impact Analysis  
d)   A traffic impact study was conducted for the Harbor Light Development by Westwood, Inc. in 

November of 2016. In addition, a revised trip generation and queuing lengths study was done in 
March of 2018 to further assess future conditions and address potential design changes for the 
proposed intersection of Arrowhead Road and Evergreen Circle.   

A summary of the traffic impact analysis findings and recommendations are below:  

• Although development land uses and sizes are not finalized, the general land use types 
and sizes can be accommodated from a traffic perspective.  

• A single site access onto Arrowhead Road can operate acceptably as a side street in the 
short term but should be considered for signalization in the long term, depending on the 
types of land use that are considered.  

• Arrowhead Road will need to be re-striped at the intersection with the Harbor Light 
access road to allow for a westbound left turn lane. (200 feet of storage).  

• The Harbor Light access road (now called Evergreen Circle) is recommended to have a 
dedicated right turn lane and a dedicated left turn lane approaching Arrowhead Road. It 
is recommended that the right turn lane have a stacking length of 250 feet (for 
unsignalized condition) and that the left turn lane be a continuation of the northbound 
approach lane.  
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• The creation of a southerly connection to Marble Street may relieve some traffic volume 
approaching Arrowhead Road, as some development traffic may divert to the 
neighborhood to the south. Conversely, the connection with Marble Street may cause 
traffic from that southerly neighborhood to use the Harbor Light north-south road to 
access Arrowhead Road and beyond. Nevertheless, as the Harbor Light development is 
built out, signalization will likely be warranted at Arrowhead Road.  

There will be a natural surface trail for pedestrian traffic only, that will connect from Evergreen 
Circle to Marble Street to the south. In the future, and once Lots 3 and 4 are fully developed, the 
public trail will be required to be paved.  

A development agreement memorializing understandings about multi-use trails and traffic 
control solutions for Evergreen Circle and Stanford Avenue intersections with Arrowhead Road 
has been executed.   
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Circulation Plan  
e)   Below is a circulation plan overlaid on the general layout plan. The MU-P will include two new 

public roads; Evergreen Circle and Mission Drive, and a third public road, Stanford Avenue, which 
resides outside the MU-P boundary. The roads will be asphalt pavement with concrete curb and 
gutter and maintained by the City.    
  
An 8-foot wide multi-use trail will run along Evergreen Circle and a 5-foot wide sidewalk will run 
along Mission Drive.  The extra wide trail along Evergreen Circle will be a part of a multiuse trail 
connecting Arrowhead Road and Stanford Avenue to Marble Street. The portion of the trail 
beyond Evergreen Circle will not be paved until the buildout of Lot 3, and then continue outside 
the scope of the MU-P.  The trail will be a compacted gravel trail until the complete buildout 
occurs, with the future trail consisting of asphalt. The segments of the trail south of Evergreen 
Circle cul-de-sac will be privately owned and maintained, but accessible to the public via an 
easement to be dedicated at time of building permit principal structure on Lot 1. Signage to be 
installed at both ends of trail identifying trail as open to public usage. The MU-P is 0.8 miles away 
from a bus stop and it is not proposed to have a new transit stop at this time. There will be an 
E/W natural surface trail connecting the cul-de-sac at Evergreen Circle with Sonside Park (located 
to the west) which will be maintained by the owner of Lot 3 but made available to the public via 
an easement to be dedicated at the time of building permit for the principle structure of Lot 3. 
Signage to be installed at both ends of the trail. Sidewalks and trails will connect to the main 
entry of buildings and there will be ample space available near building entries for future bike 
racks.  
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 Development Guiding Principle 1:  
Enhance Connectivity with a New Public Pathway  

The public pathway system currently serving the Duluth Heights neighborhood is poor and not 
very well connected. The MU-P zone will enhance local connectivity by featuring a new 
pedestrian pathway system, linking together adjacent neighborhoods while also providing 
enhanced access to Arrowhead Road and surrounding amenities. This new network of pedestrian 
paths will create additional outdoor recreational opportunities, as well as provide alternative 
transportation throughout the area by encouraging healthy outdoor activities, while increasing 
public access to nature. 
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Natural Resources Inventory  
f)  Approximately 11± acres of the MU-P property are planned for a new public roadway and mixed-use 

development. A wetland delineation and comprehensive tree survey were conducted to mark these 
natural resources within the site. The balance of the site (7± acres) will remain in its natural condition, 
which consists of mature wooded vegetation and wetlands on varied topography.  Approximately 
80% of the naturally occurring wetlands will be undisturbed, allowing the diverse landscape to 
continue to act as a rich ecological feature benefiting local wildlife, and the surrounding environment.   

Below is the tree preservation plan approved by the city illustrating the wetlands and trees to be 
protected in a conservation area (illustrated by the light green hatch). The conservation area resides 
within the common open space boundaries but does not cover the entire common open space. 
Common open space is defined in the following section g. A contribution  was made to the City’s tree 
fund in lieu of tree plantings. 

Development Guiding Principle 2: 
Celebrate & Maintain the Natural Setting with Sustainable Development  

The overall site concept plan has been designed with sustainability in mind; not only have wetlands 
been avoided when possible, preserving mature trees and natural drainage ways have also been 
taken into consideration. The placement of buildings has been sited to minimize earth-moving 
activities and take advantage of certain viewsheds, and climatic conditions (like western exposures 
for daylighting and heat gain).   
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Common Open Space  

g)   The below MU – P Common Open Space Plan is intended to maximize the natural beauty and 
ecological features of the site while also providing new public amenities to the Duluth Heights 
and nearby neighborhoods. The areas shown as passive recreational space are considered 
common open space and total 39% of total land area (this only includes areas outside of the right-
of-ways). Protection and maintenance of the open space will be the responsibility of the private 
landowners, however access to these public spaces will be provided via trail, public road, or 
parking lot access.  Common Open Space is generally not developable and should remain in its 
natural state, however up to 5% of the common open space (per lot) can be temporarily 
disturbed for development and then restored back to its natural state. 

  
Lot 1 (3.0 ac) = Total common open space is .78 acres  
Lot 2 (5.05 ac) = Total common open space is 1.96 acres  
Lot 3 North Tract (8.16 ac) = Total common open space is 4.26 acres  
 

Development Guiding Principle 3: 
Provide an Inclusive Publicly Accessible Mixed-Use Space  
The Harbor Light Development mission is built around a welcoming community.  On Parcel 3 (the 
largest of the lots), a new church will be constructed and will be an inclusive space, inviting the 
public to gather, be active, and enjoy association and fellowship with others. The new church 
building will feature a sanctuary space, but will also include indoor classrooms, and passive 
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outdoor recreational spaces for people of all ages. Commercial uses are planned for the two 
smaller parcels which will add variety to the mixed-use development and will be interconnected 
via public road and a new pathway system. The entire MU-P zone will be publicly accessible to 
visitors as well as residents in adjacent neighborhoods. Wetland areas outside the common open 
space boundary remain subject to permitting and requirements established in the Wetland 
Conservation Act.  This regulating plan does not provide approval for any wetland impacts and 
any future impacts must be permitted appropriately. 

                            

  

Permitted + Special Uses  
h)   Below is a list of permitted uses within the MU-P by Lot:  

  
Lots 1 & 2 (Mixed Use/Commercial)   

o Dwelling: townhouse, multi-family, live-work, single-family 
o Bank 
o Office  
o Medical or Dental Clinic 
o Lodging (Hotel or Motel) 
o Restaurant (less than 5,000 sf with or without drive-thru) 
o Restaurant (5,000 sf or more with or without drive-thru) 
o Retail store less than 10,000 sf  
o Filling Station (with or without convenience store) 
o Garden Material Sales 
o Personal Services or Repair, larger than 10,000 sf 
o Personal Services or Repair, smaller than 10,000 sf 
o Event Center 
o Preschool  
o Parking Lot   
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Lots 3 (Community/Civic) 
o Club or lodge (private) 
o Park, playground or forest reserve 
o Religious assembly, small (less than 50,000 sq. ft.) 
o Religious assembly, large (50,000 sq. ft. or more) 
o Agriculture, community garden  
o Agriculture, farmers market 
o Agriculture, urban  

  
Outlot A  

o Storm Pond  
  

  
  
  

  
  
  
  
 

  
  

Maximum Densities  
i)    Please refer to the Dimensional Standards & Lot Allocation table on page 3 for maximum 

densities, minimum lot standards, and maximum square footage for non-residential land uses.  
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Utility Plan  
j)    Please refer to the City approved utility plans in the appendix for the detailed design of the utility 

components.  

Public utilities, including water, sanitary and storm sewer will be installed under the public road 
and within the public right-of-way of Evergreen Circle, Mission Drive and Stanford Avenue will be 
maintained by the City of Duluth, Public Works & Engineering Department. Private utility hook-
ups extending from the City mainlines will be installed for each lot and will be designed to meet 
City engineering standards. Each private utility will be maintained and paid for by the private 
landowner.   

See page 14 for additional information on storm water management.   

     

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



14  
  

Buffer Plan  
  

k)   The buffering or transitioning between uses of different intensities will be attained with the 
vegetation provided in the areas put into conservation as outlined in the tree preservation report. 
The buffering between uses that do not have a conservation area between should follow section 
50-25.5 of the Duluth UDC.  
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Stormwater Collection  
  

l)  Storm water runoff from the roadways will be directed to storm water storage basins via storm 
sewer or direct drainage and will collect into a public stormwater pond on Outlot A. From there, 
storm water will outlet into the project’s receiving waters, the Chester Creek watershed at the 
required water quality and peak rate controls allowed. A summary of the stormwater 
requirements is below:  

Stormwater Design Requirements  
Requirement Compliance Comments / Compliance Method 
No net increase of TSS/TP from predevelopment 
conditions. 

Yes This is in compliance by biofiltrating of rainfall from 
the new impervious.  

Peak Discharge Rate Control-Discharging 90% or less 
of the 2yr storm event and 75% or less of the 10yr 
& 100yr storm events. 

Yes Peak discharges were controled by limiting the 
amount of impervious surfaces and the 
underground storage facility. 

Runoff Volume Control Yes Runoff volumes were reduced by the maximum 
extent practicable by the use of structural and 
non-structural BMP's 

  

Development Guiding Principle 4: 
Use Innovative Stormwater Management Design Principles  

The Harbor Light Development Stormwater Plan will exceed minimum stormwater requirements 
on site, through the use of best management practices. Because the project site is in the Chester 
Creek watershed (a protected trout stream) the stormwater design will be required to achieve a 
certain rate, water quality and temperature control. Specifically, storm water will drain to new 
catch basins and be routed via storm sewer to biofiltration basins located near the low areas of 
the site. The basins will then treat and cool the storm water by filtering it through a sand and 
compost filter prior to discharging the storm water to existing culverts underneath Arrowhead 
Road. The storm controls will provide mitigation of increased developed runoff by providing 
enhanced water quality, rate and volume control, TSS and TP removal, and thermal reduction. The 
site is sloped with shallow bedrock and low permeable soils, reducing the natural infiltration 
rates, though infiltration will occur. Individual parcels will use structural stormwater management 
facilities that meet the goals of this development guiding principle and City stormwater 
requirements. This development may use both aboveground storage as well as non-structural 
controls to treat the runoff as efficiently as possible, as it relates to the site grades and local 
geology.  

All future stormwater basins will include tree planting for shading, inception of rainfall and water 
uptake, and will be planted with native and pollinator species to provide better ecological function 
to the site and watershed. 

In addition, the site has natural occurring wetlands which will be protected and avoided as much 
possible as well as celebrated for their ecological value.  The site will encourage diversity of 
species and wildlife within the green space, offering not only exclusive habitat, but opportunities 
for birders and other wildlife watchers.   
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Off-Street Parking  

  
m)   Off-street parking to be provided in driveways, surface lots and garages.   
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Public Amenities  
  

o)   A publicly accessible trail network system will be included in the MU-P, as well as common open 
space areas. See section d, Circulation Plan for location of the trail and see Section g, Common Open 
Space for the location of the recreational passive space. 

 

The multi-use trail system throughout the 
development will provide new connections to 
the adjoining neighborhoods and streets that 
have not otherwise existed before. A paved 
trail will run north – south from Arrowhead 
Road to Marble Street providing a new 
pedestrian and bike corridor for the local 
community. In addition, an informal footpath 
will link to the adjacent neighborhood to the  
west. This public amenity totals over 1 mile of 
new trails.       

The MU-P district will also be providing a 
public benefit by conserving naturally sensitive 
areas and allowing community access to 6+ 
acres of green space that has previously been 
privately owned. The common open space is 
comprised of preserved wetlands along with a 
designated tree conservation area with high-
quality woods that include white pine, red 
pine, maple, birch, aspen and basswood 
species. The green space areas are home to 
wildlife habitat and act as buffers from wind as 
well as provide screening from other 
developed areas. Additional footpaths and/or 
walking trails will develop naturally over time 
and will provide additional access to the 
community green space.  

Preserving this ample green space will benefit 
the community in multiple ways, as providing 
the opportunity to experience  

 

 

              Figure 2: Example of common open space with informal footpath  

   Figure 3: Example of trail signage  
 

  

Figure 1: Example of paved multi-use trail and natural surface trail 
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nature in a close setting has been shown to be beneficial to human health and wellness by reducing 
stress, improving general mood and attitude, increasing mental health, improving mindfulness and 
creativity. It will also provide homeowners with a chance to connect with each other as the presence 
of trees and landscape has been shown to promote community connections. Lastly, views of green 
space are linked to greater perceptions of well-being, neighborhood satisfaction and safety.    
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Architectural Building Standards  
p)   Proposed buildings will comply with the UDC Chapter 50.30 to implement building design 

standards.   
  
Suggested exterior building materials include brick, stone, wood clapboard, hardboard, 
concrete or vinyl siding with complimentary color choices. The MU-P desires durable 
construction techniques that are ecologically sensitive while also promoting visual harmony 
throughout the neighborhood. And will need to be submitted to the Land Use Supervisor for 
review and approval.  
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Phasing Plan  
q)   Harbor Light Development will take shape over a 5–10 year timeframe. Phasing of the 

development is anticipated to be as follows:  
  

PHASE 1: (2017- 2020)  
Final Design + Construction of Public Roads (Evergreen Circle, Mission Drive & Stanford 
Ave), + Convenience Store on Lot 1  

PHASE 2: (2026-2028)  
Construction of mixed-use buildings + site development of Lot 2  

PHASE 3: (2028 and beyond)  
Construction of new church + site development of Lot 3  
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Streetscape   
r)    Cross sections, similar to those illustrated below, demonstrating the proportions of all 

proposed buildings and/or pedestrian spaces and their relationship to the streetscape shall be 
submitted to the Land Use Supervisor for review. These cross sections are required to ensure 
that appropriate spatial dimensions and desired visual elements contributing to the street’s 
character are achieved. 

Urban design best practices, such as siting buildings so that primary entrances are visible and 
accessible from the street, terracing retaining walls to minimize impacts to streets, providing 
curb ramps and marked crosswalks for pedestrian safety, and planting street trees for shade 
and aesthetic beauty, will be incorporated into the site designs. In addition, site furnishings, 
such as bike racks, trash receptacles and outdoor seating/benches will be considered as well, 
depending on the types of buildings proposed.  

Below are examples of typical cross sections showing spatial dimensions and street character 
for residential front yards, sidewalks, tree lined boulevards, pedestrian lighting, two-way 
traffic, on-street parking and commercial uses with off-street parking.  

  

  
Figure 4: Example of Residential Streetscape  

  

  
Figure 5: Example of Commercial Streetscape  

  

  

  

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



Appendices 

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



 

 

 

 

MEMORANDUM  

 

TBPLS Firm No. 10074302  
 

Date: November 16, 2016 

  

Re: Traffic Impact Study – Harbor Light Development, Duluth, MN 

 File R0009613.00 

  

To: Brad Johnson, Lotus Realty Services  

  

From: Steve Manhart, P.E. PTOE, PTP 

 

 

Westwood Professional Services, Inc., has conducted a study to determine the traffic 

impacts of the proposed Harbor Light development in Duluth, MN (see Figure 1).  The 

35.59-acre development is proposed on a parcel south of Arrowhead Road (St. Louis 

County Highway 32) one-quarter to one-half mile west of North Arlington Avenue 

(CSAH 90). 

 

 

Existing Conditions 

The parcel exists as an undeveloped vacant wooded area of land. 

 

Arrowhead Road is a four-lane minor arterial roadway with a center two-way left turn 

lane.  Posted speed limit of the roadway is 40 mph in this area.  Arrowhead Avenue 

has a daily vehicular volume of approximately 13,100 vehicles/day.  Sidewalk exists 

along the south side of Arrowhead Road. 

 

Arlington Avenue is a two-lane minor arterial roadway with turn lanes as it approaches 

Arrowhead Road.  Posted speed limit of the roadway is 40 mph in this area.  Due to 

heavy right turn demand, a separated westbound right turn lane has been constructed.  

In this area, Arlington Avenue has a daily vehicular volume of approximately 11,000 

vehicles/day.  Sidewalk exists along the west side of Arlington Avenue south of 

Arrowhead Road. 

 

The intersection of Arrowhead Road and Arlington Avenue is controlled by a traffic 

signal.  Left turn movements are controlled by flashing yellow arrow phases.  

Pedestrian indications exist for the north, south and west legs of the intersection. 
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No-Build Conditions 

In April 2016, SRF Consulting Group, Inc., prepared a traffic study for Duluth Edison 

High School and apartment complex that was proposed north of Rice Lake Road in 

Duluth.1  Included in the study area was the intersection of Arrowhead Avenue and 

Arlington Road. 

 

The traffic study included turning movement traffic count data that had been collected 

during the week of October 5, 2015.  In addition, the study projected trips for analysis 

of year 2020 traffic in no-build and build conditions.  Because the turning movement 

volumes presented in the SRF report reflect conditions that will be present with the 

completion of the sigh school and apartment complex, these were used in the Harbor 

Light Traffic Study to reflect No-Build Conditions – the traffic conditions onto which 

the harbor Light traffic can be tested.    

 

 

Proposed Land Use 

The Harbor Light development is proposed to include the following land uses: 

 

 Mixed Use (Parcels B & C to be built in the immediate future) 

o Parcel B (4.36 acres) consisting of a Gas Station/Convenience Store to 

be constructed in conjunction with the north-south public street; 

o Parcel C (5.0 acres) to be built after Parcel B consisting of light retail 

mixed use (e.g., coffee shop, etc.); 

  

 Parcel A (15.6 acres) consisting of the Gospel Tabernacle Church projected to 

be built within the next five years); and  

 

 Residential Use (9.33 acres) to be built at some point in the future. 

 

 

Proposed North-South Street 

One street is proposed to provide vehicular access into the development from an 

intersection with Arrowhead Road. The road will intersect Arrowhead Road at a point 

approximately 1,550 feet west of the Arlington Avenue.  It is noted that Arrowhead 

Avenue tapers to an undivided four-lane section without the two-way left turn lane just 

west of this point. 

 

This north-south street will bisect the property.  Right-of-way for this street ends at the 

cul-de-sac near the proposed church, then becomes a drive aisle into the private church 

parking lot.  This drive aisle will be constructed to allow a possible future access onto 

                                                 
1 Duluth Edison High School Traffic Study, prepared for Northland consulting Engineers by SRF 

Consulting Group, April 6, 2016. 
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Marble Street.  (NOTE:  The future Marble Street connection will likely be an exit 

only, and not built immediately.)  

  

At this time, there is no other public roadway access to be connect with Arrowhead, 

Marble Street or adjacent parcels.  Further, it has not been determined whether this 

street will be a public street or private street.  Either way, it will comply with City of 

Duluth standards for public street right-of-way, fire safety, utilities, etc. 

 

 

Trip Generation and Distribution 

Table 1 illustrates a projection of trip generation by proposed uses on the parcel.  Trip 

rates utilized in these calculations were from the Institute of Transportation Engineers 

publication, Trip Generation Manual, Ninth Edition (2012).  

 
Table 1 – Potential Trip Generation 

ITE

Type Land Use Code Size Enter Exit Enter Exit Enter Exit

Retail Gas/Service w/ Conv & Wash 946 12 fuel pos. 872 872 71 69 66 63 

Retail Coffee - w/Drive Thru 937 3 k.s.f. 1,168 1,168 153 147 50 50 

Retail Shopping Center 820 9 k.s.f. 675 675 22 14 44 48 

Residential Single Family Housing 210 37 units 200 200 9 27 21 12 

Institutional Church 560 20 k.s.f. 87 87 7 4 4 5 

Institutional Church 560 16 k.s.f. 69 69 6 3 4 5 

3,071 3,071 268 264 189 183 

6,142 532 372

Weekday AM peak PM Peak

 
 (Source:  Institute of Transportation Engineers Trip Generation Manual, Ninth Edition (2012)) 

 

 

While actual unit counts and square footages are still unknown, estimations have been 

made based on average sizes of similar land uses.  Assumptions in this trip generation 

calculation included: 

 

 The residential use assumed single family residential units at rate of 4 units per 

acre. 

 Church assumed as 20,000 sq. ft. with a future addition of 16,000 sq. ft. 

possible. 

 Mixed use retail included 3,000 sq. ft. coffee shop with drive-thru, as well as 

additional 9,000 square feet of neighborhood retail use. 

 Gas station assumed with convenience store, car wash and 12 fueling positions. 

 

Pass-by trips were assumed for the gas/service station use and the coffee shop with 

drive-thru use.  These were based on the pass-by reductions found in the ITE 

publication Trip Generation Handbook, 3rd Edition (2014). 
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The Harbor Light trips were distributed onto the roadway network using the same 

distribution pattern identified in the SRF study: 

 20% to and from the west along Arrowhead to the west of the proposed Harbor 

Light development 

 20% to and from the north along Rice Lake Road to the north of Arrowhead 

 30% to the from the east along Arrowhead to the east of Rice Lake Road 

 20% to and from the southeast along Rice Lake Road south of Arrowhead, and  

 10% to and from the south along Arlington south of Arrowhead. 

 

Therefore, in effect, the trip distribution at the Harbor Lights street intersection will be 

20% to and from the west and 80% to and from the east.   

 

 

Traffic Operation 

For analysis purposes, Westwood assumed traffic control at the intersection of the 

Harbor Light Access and Arrowhead Road would consist of side street stop condition. 

This means traffic on Arrowhead would remain free-flow, and traffic leaving the 

development would be controlled by a stop sign.   

 

In addition, it is assumed that the center two-way left turn lane on Arrowhead would 

be restriped to create a westbound left turn lane for traffic turning into the 

development.  Further, it is assumed that there would two lanes exiting the 

development – one dedicated left turn lane and one dedicated right turn lane. 

 

For this analysis, it was assumed the intersection of Arrowhead Road and Arlington 

Avenue would remain signalized and the timings would be optimized for inclusion of 

Edison High School traffic, as per the SRF study.  Also, that study recommended an 

additional southbound left turn be added at the intersection to handle the projected 

demand.  Therefore, that additional left turn lane has been assumed to be in place for 

this 2020 analysis. 

 

Westwood utilized the industry-standard traffic operation software package 

Synchro/SimTraffic Version 9 to model and analysis conditions before and after 

development of Harbor Light.  This software modeled the performance, the levels of 

service and the queuing that would result in each scenario tested. 

 

Table 2 shows the traffic operation at the intersection assuming 2020 traffic counts at 

Arrowhead Road and Arlington Avenue as identified in the SRF study including the 

impacts of the Edison High School trips.  This table also assumes the dual left turns for 

the southbound approach as well as optimized signal timings for the a.m. and p.m. 

peak hours.  This scenario is called the year 2020 No-Build Scenario.  All movements 

reflect acceptable levels of service and queue lengths are manageable. 
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Table 2 – Year 2020 No-Build Operational Performance 

Intersection 

Control Delay 

(sec)

Overall 

Intersection 

LOS

Approach
Lane 

Group LOS

95th Percentile 

Queue Length 

(ft.)

Arrowhead & Arlington 17.3 LOS-B EB Left LOS-C 184

EB Thru LOS-C 162

EB Right LOS-A 205

WB Left LOS-B 99

WB Thru LOS-B 225

WB Right LOS-A -

NB Left LOS-C 49

NB Thru LOS-C 71

NB Right LOS-A 46

SB Left LOS-C 312

SB Th/Rt LOS-B 134

Arrowhead & Arlington 20.4 LOS-C EB Left LOS-C 106

EB Thru LOS-C 158

EB Right LOS-B 179

WB Left LOS-C 50

WB Thru LOS-C 240

WB Right LOS-A 160

NB Left LOS-C 33

NB Thru LOS-B 72

NB Right LOS-B 84

SB Left LOS-C 120

SB Th/Rt LOS-C 212

Intersection Critical Approach

Intersection

2020 No Build AM Peak Hour

2020 No Build PM Peak Hour

 
(Source:  Westwood Professional Services, 2016) 

 
 

To test the operation of the system with the Harbor Light development (i.e., the 2020 

Build Scenario), Westwood modeled the traffic along Arrowhead Road with the added 

intersection of the development access.  The trips identified in Table 1 were distributed 

into and out of the development assuming the same directional assignments as 

identified in the SRF study.  Further, because some uses (i.e., gas station/convenience 

store, coffee shop, etc.) draw trips from the arterial into the development for a short 

time and then back out, these pass-by trips are also included in the analysis. 

 

Table 3 illustrates the performance of this scenario, which assumes side-street stop 

control at the Harbor Light access and free-flow conditions along Arrowhead Road.  

As a result, the northbound access exhibits failing levels of service due to the lack of 

adequate gaps in the Arrowhead Road traffic stream. 
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Table 3 – Year 2020 Build Operational Performance 

Intersection 

Control Delay 

(sec)

Overall 

Intersection 

LOS

Approach
Lane 

Group LOS

95th Percentile 

Queue Length 

(ft.)

Arrowhead & Arlington 24.1 LOS-C EB Left LOS-C 196

EB Thru LOS-C 166

EB Right LOS-B 173

WB Left LOS-B 73

WB Thru LOS-C 237

WB Right LOS-A 153

NB Left LOS-B 72

NB Thru LOS-B 77

NB Right LOS-A 51

SB Left LOS-C 262

SB Th/Rt LOS-B 186

Harbor Light Access & Arrowhead 16.2 LOS-C EB Th/Rt LOS-A 18

WB Left LOS-B 122

WB Thru LOS-A 11

NB Left LOS-F 431

NB Right LOS-E 226

Arrowhead & Arlington 25.1 LOS-C EB Left LOS-C 119

EB Thru LOS-C 207

EB Right LOS-B 219

WB Left LOS-C 96

WB Thru LOS-D 289

WB Right LOS-A 156

NB Left LOS-B 73

NB Thru LOS-D 99

NB Right LOS-A 55

SB Left LOS-C 156

SB Th/Rt LOS-D 326

Harbor Light Access & Arrowhead 5.0 LOS-A EB Th/Rt LOS-A -

WB Left LOS-B 86

WB Thru LOS-A -

NB Left LOS-D 84

NB Right LOS-A 57

2020 Build PM Peak Hour

Intersection Critical Approach

2020 Build AM Peak Hour

Intersection

 
(Source:  Westwood Professional Services, 2016) 

 

 

Westwood then tested the network assuming the signalization of the Harbor Light 

access at Arrowhead. Road.  Table 4 illustrates the operational performance with the 
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Harbor Light access signalized, optimized and coordinated with the signal at 

Arlington.  The operational performance of this scenario appears on Table 4.    

 

Table 4 – Year 2020 Build Operational Performance - Signalized 

Intersection 

Control Delay 

(sec)

Overall 

Intersection 

LOS

Approach
Lane 

Group LOS

95th Percentile 

Queue Length 

(ft.)

Arrowhead & Arlington 24.3 LOS-C EB Left LOS-C 187

EB Thru LOS-C 144

EB Right LOS-C 147

WB Left LOS-B 64

WB Thru LOS-D 266

WB Right LOS-A 175

NB Left LOS-B 63

NB Thru LOS-B 77

NB Right LOS-A 43

SB Left LOS-C 213

SB Thru LOS-C 230

SB Rght LOS-B 230

Harbor Light Access & Arrowhead 15.8 LOS-B EB Thru LOS-B 178

EB Right LOS-B 191

WB Left LOS-C 131

WB Thru LOS-B 172

NB Left LOS-B 135

NB Right LOS-A 69

Arrowhead & Arlington 33.8 LOS-C EB Left LOS-D 194

EB Thru LOS-C 258

EB Right LOS-C 275

WB Left LOS-C 278

WB Thru LOS-D 424

WB Right LOS-A 264

NB Left LOS-C 93

NB Thru LOS-D 111

NB Right LOS-A 62

SB Thru LOS-D 407

SB Rght LOS-C 321

Harbor Light Access & Arrowhead 16.8 LOS-B EB Thru LOS-B 223

EB Right LOS-B 227

WB Left LOS-C 189

WB Thru LOS-B 313

NB Left LOS-B 63

NB Right LOS-A 76

2020 Build PM Peak Hour - Signalized

Intersection

Intersection Critical Approach

2020 Build AM Peak Hour - Signalized

 
(Source:  Westwood Professional Services, 2016) 
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Sensitivity Analysis 

Tables 3 and 4 reflect development impacts at total build-out.  It is recognized, 

however, that development will be phased.  As stated above, Parcels B and C are 

anticipated to develop first.   

 

Based on the trip generation shown on Table 1, traffic volumes can be accommodated 

by side street stop control with the development of Parcel B.  When Parcel C is 

developed, the more intense retail uses such as a coffee shop with a drive-thru lane 

will generate significantly more traffic demand that will create the need for increased 

traffic control at the Harbor Light access intersection with Arrowhead. 

 

It should be noted, however, that neighborhood retail uses in Parcel C may not 

generate trips to the extent of a coffee shop with drive-thru lane.  These uses would 

include hair salon, nail salon, dry cleaner, etc.  Even some restaurant uses, such as 

pizza delivery or sub sandwich shop, may not generate traffic that would necessitate a 

change in traffic control 

 

Further, the single family housing and the church use do not appear to create the 

weekday peak hour traffic demand to justify changes in traffic control.  However, the 

additive effect of weekday peak hour traffic demand from the site land uses and the 

increasing inability to find adequate gaps in the Arrowhead traffic stream will create 

longer and longer queues of vehicles attempting to leave the development.  Driver 

frustration with having to wait to turn onto Arrowhead may breed unsafe maneuvers 

and increase the likelihood of crashes. 

 

Therefore, signalization will likely be warranted upon full build-out of Parcel C and 

the rest of the development.  As development occurs, monitoring of the intersection is 

recommended, and an Intersection Control Evaluation (also known as an ICE Report, 

as specified by the Minnesota Department of Transportation) will be required to 

determine if and when signal warrants are met for the intersection.   

 

 

Conclusions and Recommendations 

This study has determined the following: 

 Although specific development land uses and sizes are not finalized, the 

general land use types and sizes can be accommodated from a traffic 

perspective.   

 A single site access onto Arrowhead can operate acceptably as a side-street 

stop in the short term, but should be considered for signalization in the long-

term, depending on the types of land use that are considered. 

 Arrowhead Road will need to be restriped at the intersection with the Harbor 

Light access road to allow for a westbound left turn lane (200 feet of storage). 
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The Harbor Light access road is recommended to have a dedicated right turn
lane and a dedicated left turn lane approaching Arrowhead Road.  It is
recommended that the right turn lane have a stacking length of 250 feet (for the
unsignalized condition), and that the left turn lane be a continuation of the
northbound approach lane.
The creation of a southerly connection to Marble Street may relieve some
traffic volume approaching Arrowhead Road, as some development traffic may
divert to the neighborhood to the south.  Conversely, the connection with
Marble Street may cause traffic from that southerly neighborhood to use the
Harbor Light north-south road to access Arrowhead Road and beyond.
Nevertheless, as the Harbor Light development is built out, signalization will
likely be warranted at Arrowhead Road.

Figures 2 through 5 illustrate the projected turning movements in the year 2020 No-
Build and Build scenarios.

The Appendices show the Synchro and SimTraffic output for the year 2020 No-Build,
Build (with side street stop condition) and Build (with signalization at the Harbor
Light Access).
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FIGURES___________________________________________________________ 

 

1. Master Plan (Source:  LHB, Inc., 05/29/16) 

 

2. 2020 No-Build A.M. Peak Hour Volumes 

 

3. 2020 No-Build P.M. Peak Hour Volumes 

 

4. 2020 Build A.M. Peak Hour Volumes 

 

5. 2020 Build P.M. Peak Hour Volumes 

 

 

 

APPENDICES________________________________________________________ 

 

 2020 No-Build A.M. Peak Hour Operational Performance & Queuing 

 

 2020 No-Build P.M. Peak Hour Operational Performance & Queuing 

 

 2020 Build A.M. Peak Hour Operational Performance & Queuing (with side street 

stop at Harbor Light Access) 

 

 2020 Build P.M. Peak Hour Operational Performance & Queuing (with side street 

stop at Harbor Light Access) 

 

 2020 Build A.M. Peak Hour Operational Performance & Queuing (with Signal at 

Harbor Light Access) 

 

 2020 Build P.M. Peak Hour Operational Performance & Queuing (with Signal at 

Harbor Light Access) 
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FIGURE 1 – HARBOR LIGHT DEVELOPMENT MASTER PLAN 

 
 

 
 
 
 

 

 

 

 

 

 
Source:  LHB, Inc., 05/29/16  

 

LEGEND 
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SimTraffic Performance Report Year 2020 No-Build AM Peak Hour
Year 2020 No-Build Peak Hour 11/10/2016

Harbor Light Development SimTraffic Report
sjm Page 1

3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.2 0.1 0.1 1.0 0.3 1.4 1.9 0.1 1.5 2.2 1.3 1.6
Total Del/Veh (s) 25.6 26.9 22.8 22.1 41.2 6.4 14.8 33.3 5.6 20.0 19.1 11.2

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 1.0
Total Del/Veh (s) 23.6

Total Network Performance

Denied Del/Veh (s) 1.0
Total Del/Veh (s) 27.2

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF
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Year 2020 No-Build Peak Hour 11/10/2016

Harbor Light Development SimTraffic Report
sjm Page 2

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T L T R L TR
Maximum Queue (ft) 175 161 194 108 211 192 51 70 48 302 138
Average Queue (ft) 137 100 143 44 173 161 15 54 32 187 85
95th Queue (ft) 184 162 205 99 225 208 49 71 46 312 134
Link Distance (ft) 4059 4059 2027 2027 2117 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 285 210 485
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Network Summary
Network wide Queuing Penalty: 0

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF
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3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.2 0.2 0.1 1.3 0.2 1.5 2.6 0.3 1.9 2.4 1.1 1.5
Total Del/Veh (s) 24.4 25.8 21.2 21.0 28.1 5.8 18.5 30.3 7.4 50.3 29.5 19.6

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 1.0
Total Del/Veh (s) 26.8

Total Network Performance

Denied Del/Veh (s) 1.0
Total Del/Veh (s) 30.1

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



Queuing and Blocking Report Year 2020 No-Build PM Peak Hour
Year 2020 No-Build Peak Hour 11/10/2016

Harbor Light Development SimTraffic Report
sjm Page 2

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T L T R L TR
Maximum Queue (ft) 126 136 219 66 211 213 29 117 51 497 203
Average Queue (ft) 87 121 166 52 178 181 25 71 36 314 160
95th Queue (ft) 144 133 229 70 232 230 34 125 52 495 217
Link Distance (ft) 4059 4059 2027 2027 2117 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 285 210 485
Storage Blk Time (%) 0 4
Queuing Penalty (veh) 0 15

Network Summary
Network wide Queuing Penalty: 15
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1: Harbor Light Rd. & Arrowhead Road Performance by movement

Movement EBT EBR WBL WBT NBL NBR All
Denied Del/Veh (s) 0.2 0.1 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 2.5 1.3 12.1 4.2 84.4 17.0 11.7

3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.0 0.0 0.0 1.2 0.4 1.5 2.0 0.3 2.1 2.4 1.4 1.3
Total Del/Veh (s) 29.8 26.0 23.3 24.7 52.3 7.6 20.2 37.5 7.1 94.8 38.8 24.5

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 1.0
Total Del/Veh (s) 42.5

Total Network Performance

Denied Del/Veh (s) 1.0
Total Del/Veh (s) 50.4
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Year 2020 Build 11/10/2016

Harbor Light Development SimTraffic Report
sjm Page 2

Intersection: 1: Harbor Light Rd. & Arrowhead Road

Movement EB WB NB NB
Directions Served TR L L R
Maximum Queue (ft) 22 121 354 175
Average Queue (ft) 2 62 167 92
95th Queue (ft) 13 109 323 208
Link Distance (ft) 2383 322
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 180 150
Storage Blk Time (%) 28 0
Queuing Penalty (veh) 29 0

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L TR
Maximum Queue (ft) 216 210 241 130 384 348 241 72 139 89 670 999
Average Queue (ft) 135 123 137 41 199 178 34 31 43 29 471 359
95th Queue (ft) 206 194 210 85 334 305 150 60 86 62 778 894
Link Distance (ft) 1604 1604 2027 2027 2117 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 250 285 210 485
Storage Blk Time (%) 0 0 11 8 0 38 3
Queuing Penalty (veh) 1 1 9 39 0 113 18

Network Summary
Network wide Queuing Penalty: 208
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1: Harbor Light Rd. & Arrowhead Road Performance by movement

Movement EBT EBR WBL WBT NBL NBR All
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 2.1 1.6 11.6 4.7 38.9 6.0 5.2

3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.0 0.0 0.0 1.7 0.4 1.4 2.3 0.4 2.3 2.1 1.1 1.1
Total Del/Veh (s) 30.2 24.0 21.7 29.8 37.7 7.6 19.7 40.9 7.4 74.4 39.9 27.5

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 0.9
Total Del/Veh (s) 33.3

Total Network Performance

Denied Del/Veh (s) 0.9
Total Del/Veh (s) 39.7
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Year 2020 Build 11/10/2016

Harbor Light Development SimTraffic Report
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Intersection: 1: Harbor Light Rd. & Arrowhead Road

Movement EB WB NB NB
Directions Served TR L L R
Maximum Queue (ft) 22 116 94 55
Average Queue (ft) 2 48 46 36
95th Queue (ft) 11 86 81 53
Link Distance (ft) 2383 322
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 150
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L TR
Maximum Queue (ft) 198 247 249 262 320 306 198 96 179 87 659 681
Average Queue (ft) 93 142 155 71 222 210 7 30 74 40 335 244
95th Queue (ft) 157 213 219 154 311 288 67 64 146 69 621 531
Link Distance (ft) 1604 1604 2027 2027 2117 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 250 285 210 485
Storage Blk Time (%) 0 1 8 3 15 0
Queuing Penalty (veh) 0 2 8 15 61 1

Network Summary
Network wide Queuing Penalty: 88
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1: Harbor Light Rd. & Arrowhead Road Performance by movement

Movement EBT EBR WBL WBT NBL NBR All
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 18.6 13.0 21.2 13.3 14.7 5.6 15.8

3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.0 0.0 0.0 1.4 0.4 1.4 1.9 0.4 2.2 2.4 1.5 1.7
Total Del/Veh (s) 28.1 21.7 20.3 18.4 34.1 9.1 18.7 19.7 5.2 30.7 27.9 18.0

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 1.0
Total Del/Veh (s) 24.3

Total Network Performance

Denied Del/Veh (s) 1.0
Total Del/Veh (s) 36.3
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Intersection: 1: Harbor Light Rd. & Arrowhead Road

Movement EB EB WB WB WB NB NB
Directions Served T TR L T T L R
Maximum Queue (ft) 197 220 156 169 192 159 79
Average Queue (ft) 133 129 82 85 109 70 34
95th Queue (ft) 178 191 131 154 172 135 69
Link Distance (ft) 2383 2383 1597 1597 322
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 150
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L L
Maximum Queue (ft) 222 154 154 70 309 307 210 74 114 52 270 307
Average Queue (ft) 115 92 95 35 162 142 44 37 39 20 125 149
95th Queue (ft) 187 144 147 64 266 247 175 63 77 43 213 230
Link Distance (ft) 1597 1597 2028 2028 2117
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 250 285 210 485 485
Storage Blk Time (%) 2 2 1
Queuing Penalty (veh) 5 2 5

Intersection: 3: Arlington Ave & Arrowhead Road

Movement SB
Directions Served TR
Maximum Queue (ft) 265
Average Queue (ft) 119
95th Queue (ft) 193
Link Distance (ft) 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 12
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1: Harbor Light Rd. & Arrowhead Road Performance by movement

Movement EBT EBR WBL WBT NBL NBR All
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.1
Total Del/Veh (s) 17.8 14.1 22.5 16.8 11.4 6.4 16.8

3: Arlington Ave & Arrowhead Road Performance by movement

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Del/Veh (s) 0.0 0.0 0.0 1.4 0.5 1.6 2.1 0.3 2.5 2.2 1.2 1.3
Total Del/Veh (s) 35.9 33.9 30.6 31.0 43.7 7.7 22.6 35.8 8.7 49.0 35.8 25.6

3: Arlington Ave & Arrowhead Road Performance by movement

Movement All
Denied Del/Veh (s) 0.9
Total Del/Veh (s) 33.8

Total Network Performance

Denied Del/Veh (s) 0.9
Total Del/Veh (s) 47.7
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Intersection: 1: Harbor Light Rd. & Arrowhead Road

Movement EB EB WB WB WB NB NB
Directions Served T TR L T T L R
Maximum Queue (ft) 236 263 204 307 336 74 96
Average Queue (ft) 139 148 83 164 184 32 39
95th Queue (ft) 223 227 189 313 324 63 76
Link Distance (ft) 2383 2383 1604 1604 322
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 150
Storage Blk Time (%) 5
Queuing Penalty (veh) 8

Intersection: 3: Arlington Ave & Arrowhead Road

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L TR
Maximum Queue (ft) 224 352 283 414 537 524 435 136 151 72 381 440
Average Queue (ft) 112 183 201 91 245 239 45 40 62 33 256 182
95th Queue (ft) 194 258 275 278 424 421 264 93 111 62 407 321
Link Distance (ft) 1604 1604 2027 2027 2117 1942
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 230 250 285 210 485
Storage Blk Time (%) 0 5 15 11
Queuing Penalty (veh) 0 10 16 53

Network Summary
Network wide Queuing Penalty: 87
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MEMORANDUM  

 

TBPLS Firm No. 10074302  
 

Date: March 2, 2018 

  

Re: Revised Trip Generation and Queuing Lengths – Harbor Light, Duluth, MN 

 File 0009613.00 

  

To: Brad Johnson, Lotus Realty Services 

  

From: Stephen J. Manhart, P.E. PTOE, PTP   

 

 

We have reviewed your revision of the proposed land uses for your Harbor Light 

development in Duluth, MN. 

 

In 2016, you had proposed the following land uses: 

 

Mixed Use (Parcels B & C to be built in the immediate future) 

o Parcel B (4.36 acres) consisting of a Gas Station/Convenience 

Store to be constructed in conjunction with the north-south 

public street; 

o Parcel C (5.0 acres) to be built after Parcel B consisting of light 

retail mixed use (e.g., coffee shop, etc.); 

  

 Parcel A (15.6 acres) consisting of the Gospel Tabernacle Church 

projected to be built within the next five years); and  

 

 Residential Use (9.33 acres) to be built at some point in the future. 

 

You have recently revised your site plan by removing the coffee shop in Parcel C and 

adding 20,000 square feet of office, fitness club or medical/dental use.  You have also 

stated that the residential will not access Arrowhead Road to the north, but rather gain 

access to the street on the south side of the development.  

 

Therefore, we have compared the three possible uses for the 20,000 square foot 

building, and have determined that medical/dental would generate the most trips.  

Therefore, we have utilized that as a worst case scenario. 

 

Table 1 illustrates the revised trip generation potential.  These trip volumes are based 

on the ITE Trip Generation manual, Tenth Edition (2017).  Also listed are the inbound 

and outbound trip generation by a.m. and p.m. peak hour. 

Docusign Envelope ID: C534F99F-56B3-8DC8-8321-B75C8F8846AF



 

March 2, 2018 

Page 2 

 

Table 1 – Revised Trip Generation – Harbor Light Development 
Group ITE

No. Type Land Use Code Size Enter Exit Enter Exit Enter Exit

2 Retail Gasoline/Service Station w/ Convenience Market 945 12 fuel pos. 1,232 1,232 67 64 86 82 

7 Other Church 560.0 20.0 k.s.f. 70 70 4 3 4 5 

7 Other Church 560.0 16.0 k.s.f. 58 58 3 2 4 5 

Office Medical-Dental Office Building 720 20.0 k.s.f. 348 348 43 12 20 50 

1,708 1,708 117 81 114 142 

PM PeakAM peak

198

Weekday

3,416 256  
(Source:  ITE Trip Generation Manual, Tenth Edition, 2017) 

 

 

Figure 1 illustrates the revised a.m. and p.m. peak hour volumes proposed for the new 

land uses generated by the Harbor Light development. 

 

These counts reflect a significant reduction in trips when compared with trip 

generation forecast in the 2016 scenario.  At that time, over 6,000 trips per day were 

projected, with an a.m. and p.m. peak hour volume of 532 veh/hr and 372 veh/hr 

respectively. 

 

In addition, Westwood has analyzed the traffic operation and performance of the 

proposed intersection at Arrowhead Road and the main development access street.  

Utilizing Synchro/SimTraffic Version 10, Westwood calculated the levels of service at 

the intersection, as well as the queuing length for each approach.  Those results are 

shown in Table 2 below. 

 

Table 2 – Revised Level of Service and Queue Lengths – Harbor Light Development 

Intersection 

Delay and 

LOS

Level of 

Service

Approach 

Delay 

(sec)

95th %ile 

Queue 

(ft)

Available 

Queue 

Length 

(ft.)

Intersection 

Delay and 

LOS

Level of 

Service

Approach 

Delay 

(sec)

95th %ile 

Queue 

(ft)

Available 

Queue 

Length 

(ft.)

EB Left  - 0.0 0 n.a.  - 0.0 n.a. n.a.

EB Thru A 2.1 7 2400 A 2.2 n.a. 2400

EB Right A 2.1 7 n.a. A 1.4 n.a. n.a.

WB Left A 9.6 56 180 B 10.7 60 180

WB Thru A 3.5 n.a. n.a. A 4.5 n.a. n.a.

NB Left C 20.2 80 180 D 28.4 87 180

NB Right A 3.2 37 180 A 5.2 55 180

Arrowhead & Harbor 

Light Access Road
N

LOS A = 3.7 

del/veh (s)

LOS A = 3.6 

del/veh (s)

AM PEAK PM PEAK

Intersection Lane Assignment
Intersection 

Traffic Control

2020 BUILD + ADJACENT DEVELOPMENT

 
 

 

The available stacking distance south of Arrowhead Road is shown now as 180 feet.  

According to the peak hour queue lengths shown in Table 2, the longest northbound 

queue will be 87 feet.  Therefore, it appears that you will have an adequate queuing 

distance along your main access road from Arrowhead to your proposed east-west 

street.    
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APPENDIX - SimTraffic Results 
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