
Planning Commission Advertised Public Hearing Date: 8/2/2022  
Board of Commissioners Advertised Public Hearing Date: 8/23/2022 

PLANNING AND DEVELOPMENT DEPARTMENT 
CASE REPORT 

Case Number: RZC2022-00001 
Current Zoning: C-2 (General Business District) and O-I (Office-Institutional District)
Request: Rezoning to MU-R (Regional Mixed-Use District)
Address: 2449 Duluth Highway
Map Number: R7119 002A
Site Area: 9.37 acres
Units: 174
Commercial Square Feet: 52,300 
Proposed Development: Mixed-Use Development 
Commission District:  District 1 – Commissioner Carden 
Character Area: Workplace Center 

Staff Recommendation:  DENIAL 

Planning Commission 
Recommendation:  DENIAL 

Case Number: RZC2022-00002 
Current Zoning: C-2 (General Business District) and O-I (Office-Institutional District)
Request: Rezoning to MU-R (Regional Mixed-Use District)
Addresses: 2539 Duluth Highway, 2805, 2815, 2825 McDaniel Road
Map Numbers: R7119 100, 114, 116, and 118
Site Area: 11.50 acres
Units: 132
Commercial Square Feet: 36,000 
Proposed Development: Mixed-Use Development 
Commission District:  District 1 – Commissioner Carden 
Character Area: Workplace Center and Established Neighborhoods 

Staff Recommendation:  DENIAL 

Planning Commission 
Recommendation:  DENIAL 



Applicant: Synergy Development Partners, LLC Owner:  Brandenton Investors, LLC 
83 Walnut Street, NW, Unit 400 999 Peachtree Street, NE, Suite 855 
Atlanta, GA 30303 Atlanta, GA 30309 

Contact: M. Hakim Hilliard Contact Phone:        404.389.9085 

Zoning History 

The subject properties are zoned C-2 (General Business District) and O-I (Office-Institutional District). In 
1991, the front portion of parcel 7119 002A was rezoned from R-75 to C-2 pursuant to REZ1991-00014, 
and the rear portion was rezoned from R-75 to M-1 pursuant to REZ1991-00016.  In 1992 the rear 
portion of this same parcel was rezoned from M-1 to C-2 pursuant to REZ1992-00062. In 1991, the front 
portion of parcel 7119 118 was rezoned from R-75 to C-2 pursuant to REZ1991-00014, and the rear 
portion along with parcels 7119 114, 7119 116, and 7119 100, were rezoned from R-75 to O-I pursuant 
to REZ1991-00015. 

Subject Site 
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Existing Site Condition 
 
The subject site is a 20.87-acre assemblage of five parcels located at the Duluth Highway and 
McDaniel Road intersection. Four parcels are located to the west of McDaniel Road, and one parcel is 
located to the east of McDaniel Road.  Both properties are heavily wooded, and the western property 
contains a pond and a stream near the southern property line. The site has elevation changes with high 
and low points throughout the site, however it generally slopes down from the northwest to the 
southeast by 30 feet. There is no vehicular access to the site and no sidewalks exist along either the 
Duluth Highway or McDaniel Road frontages. McDaniel Road includes landscaped medians near its 
intersection with Duluth Highway. A deceleration lane and overhead power lines are located along 
Duluth Highway.  The nearest Gwinnett County Transit stop is located 0.8 miles from the subject site.  
 
Surrounding Use and Zoning 
 
The subject site is surrounded by residential, commercial, light industrial, and office uses. To the north, 
across Duluth Highway, is a place of worship and office uses. To the east are light industrial uses along 
Northmont Parkway. To the south is Hampton Place, a single-family detached subdivision. To the west 
is Village at Cardinal Lake, a single-family detached subdivision. The following is a summary of 
surrounding uses and zoning:   

 

 

Location Land Use Zoning Density 
Proposed Mixed-Use Development  MU-R 14.66 units per acre 

North Institutional 
Office  

R-100 
O-I 

N/A 
N/A  

East Light Industrial   M-2 N/A  
South Single-Family Residential   

Single-Family Residential 
R-75 
R-60 

1.76 units per acre 
3.34 units per acre 

West Single-Family Residential   RZT 4.42 units per acre 
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Project Summary 
 
The applicant requests rezoning of a 20.87-acre site zoned C-2 and O-I to MU-R for a mixed-use 
development consisting of apartments, townhouses, and retail uses including: 

 
 306 residential units, yielding a net density of 14.66 units per acre, including 276 apartment 

units and 30 townhouses.  
 Five multifamily three and four-story multifamily buildings with retail uses on the first floor 

containing 276,000 square feet with 187,900 square feet of residential space and 88,300 square 
feet of commercial space.  The facades appear to be constructed of brick and siding though 
materials are not identified on the submitted elevations.    

 Townhouse units located to the rear of the multifamily buildings.  
 726 parking spaces including 90 driveway and garage parking spaces for townhouses, 131 

surface parking spaces, and 505 parking spaces in two structured parking decks. 
 Common space totaling 40% or 8.3 acres.  
 Amenities include park/green spaces located throughout the site.  
 Eight rear-loaded townhouses along the road frontage of McDaniel Road. 
 Two entrances from Duluth Highway and three entrances from McDaniel Road.  
 10-foot-wide multiuse trail along the road frontage of Duluth Highway.  
 10-foot-wide landscape strip adjacent to the right-of-way abutting the property and running the 

length of the entire property frontage of Duluth Highway and McDaniel Road. 
 A 25-foot-wide undisturbed zoning buffer adjacent to RZT zoned properties.  
 A 50-foot-wide undisturbed zoning buffer adjacent to R-75 and R-60 zoned properties.  
 A stream with associated buffers and impervious surface setbacks along the rear portion of the 

site on the western side of McDaniel Road.  
 Several stormwater management facilities on the site including three dry detention basins and 

three bio retention areas.  
 Wide pedestrian plazas located between the buildings and Duluth Highway with removable 

bollards for fire truck access. 
 Internal sidewalks throughout the site. 
 A mixture of three-story and four-story mixed use multifamily buildings with facades that appear 

to consist of brick and siding, though materials are not identified on the submitted elevations.  
 Three-story townhouses with facades consisting of brick and siding. 

 
Zoning and Development Standards 
 
The applicant is requesting a rezoning to MU-R (Regional Mixed-Use District) for a mixed-use 
development. The following is a summary of applicable development standards from the Unified 
Development Ordinance (UDO): 
 

Standard Required Proposed Meets 
Standard? 

Floor Area Ratio (FAR) Maximum 0.4 (without bonus) 
Maximum 5 (with bonus) 

0.48 YES 

Dwelling Units   Maximum 32 dwelling units per 
acre (for 0.41-1.00 FAR) 

14.66 dwelling units per 
acre 

YES 
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Internal and External Agency Review 
 
In addition to these Development Standards, the applicant must meet all other UDO requirements 
related to infrastructure improvements.  Internal and External agency review comments are attached 
(Exhibit E).  Standard site and infrastructure improvements will also be required related to 
transportation, stormwater, water, and sewer utilities.  Recommended improvements not already 
required by the UDO have been added as staff recommended conditions. 
 
Staff Analysis 
 
Rezoning Request Analysis: According to the UDO, if a proposed amendment is for the rezoning of 
property and involves a change in zoning classification the Department shall evaluate the request and 
make a recommendation with respect to the standards governing exercise of zoning power as defined 
in Section 270-20.5. After this evaluation, staff makes the following findings based on the standards 
from the UDO: 
 

A. Whether a proposed rezoning will permit a use that is suitable in view of the use and 
development of adjacent and nearby property. 

 
The surrounding area is characterized primarily by single-family subdivisions, light industrial 
uses, and some institutional and commercial uses. To the south and west, are Hampton Place, 
Hampton Hall and Village at Cardinal Lake single-family detached subdivisions. The densities of 
these single-family subdivisions are significantly lower than the proposed development. To the 
north, across Duluth Highway, is Cornerstone Baptist Church on a large lot. There are offices 
next to the church property. However, the scale and character of the offices are more 
compatible with the existing single-family subdivisions in the area. To the east of the property 
are light industrial uses including distribution facilities, warehouses, Amazon fulfillment center, 
etc.  The proposed height and density are not compatible with the surrounding area.  Allowing 

Building Height Maximum 5 stories and 75’ (for 
0.41-1.00 FAR) 

Townhouses: 35’ 
Apartment with Retail: ≤55’  

YES 

Standard Required Proposed Meets 
Standard? 

Setbacks Front Yard: 5’ - 15’ 
Side Yard: 10’ - 20’ 
Rear Yard: 10’ - 20’ 

>5’ 
>10’ 
>10’ 

YES 
YES 
YES 

Off-Street Parking 
(Multifamily) 

Minimum: 414 spaces             
Maximum: 828 spaces 

414 spaces 
  

YES 

Off-Street Parking 
(Townhouses) 

Minimum: 90 spaces             
Maximum: 180 spaces 

90 spaces 
  

YES 

Off-Street Parking 
(Retail) 

Minimum: 177 spaces             
Maximum: 442 spaces 

222 spaces 
  

YES 

Zoning Buffer 25’ adjacent to RZT 
50’ adjacent to R-75 
50’ adjacent to R-60 

25’ 
50’ 
50’ 

YES 
YES 
YES 

Common Area  15% or 3.13 acres 40% or 8.30 acres  YES 
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the development of this site at the proposed density would not be suitable or consistent with 
the adjacent and nearby property. 

 
B. Whether a proposed rezoning will adversely affect the existing use or usability of adjacent or 

nearby property. 
 

The existing use and usability of adjacent or nearby properties would be negatively impacted by 
the zoning change. The incompatible density is likely to have a negative impact on the urban 
aesthetic and form. In addition, McDaniel Road is a dead-end street and vehicular access 
culminates at the McDaniel Farm Park to the southwest of the subject property. McDaniel Road 
provides the only access to two subdivisions, Hampton Hall and Hampton Place. The proposed 
development will add a significant amount of traffic on McDaniel Road which consequently will 
have an impact on Duluth Highway. In addition, the site plan indicates intrusion into the 75-foot 
no impervious setback and does not appear to be an accurate representation of what could be 
built on site.  For example, parking does not appear to be appropriately located to service 
buildings, streets include 90 degree turns and include pull-in parking spaces.  Allowing the 
construction of the development as proposed would adversely affect the existing use or 
usability of adjacent and nearby property.  

 
C. Whether the property to be affected by a proposed rezoning has a reasonable economic use as 

currently zoned. 
 

The property has reasonable economic use as currently zoned.   
 

D. Whether the proposed rezoning will result in a use which will or could cause an excessive or 
burdensome use of existing streets, transportation facilities, utilities, or schools. 
 
Impacts on public facilities would be anticipated in the form of traffic, utility demand, and 
stormwater runoff; however, these impacts would be mitigated with appropriate conditions, site 
development requirements, and planning. An impact is anticipated on school enrollment. 
Agency review comments related to any potential improvements concerning this rezoning 
request is attached (Exhibit E). 

 
E. Whether the proposed rezoning is in conformity with the policy and intent of the Unified Plan 

and Future Development Map. 
 

The 2040 Unified Plan and Future Development Map indicates that the subject property lies 
within the Workplace Center Character Area. This designation is predominantly for employment-
oriented uses and includes office parks, industrial parks, and locations for freight-oriented and 
logistic uses. While mixed-use developments are listed as potential development types, focus 
should be put on attracting a larger share of the region’s service employment in these areas to 
offset anticipated shrinking in manufacturing, light industrial, and retail employment and help 
maintain Gwinnett’s overall employer variety and household incomes. While retail space is 
indicated on the plan, the location of a large portion of the retail is in locations that make its 
success unlikely.  The proposed zoning for this property does not meet the policy and intent of 
the Unified Plan and Future Development Map. 
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F. Whether there are other existing or changing conditions affecting the use and development of 

the property which give supporting grounds for either approval or disapproval of the proposed 
rezoning. 

 
The Duluth Highway corridor has experienced rapid growth within recent years. However, most 
of the higher density developments have been closer to Interstate 85. A site approximately 0.8 
miles from the subject site to the east was approved for MU-R in 2017. However, it is closer to I-
85 and is not adjacent to single-family subdivisions. In addition, the road infrastructure located 
around this MU-R development is better suited to disperse traffic generated through multiple 
traffic lights and an interconnected street network. The subject site is surrounded 
predominantly by single-family detached subdivisions. The proposed development is denser 
than the single-family subdivisions that have been approved in the area. In addition, McDaniel 
Road is classified as a local street and is the sole access point to the existing subdivisions.  
Adding a development of the proposed scale on a local street would likely overwhelm McDaniel 
Road. In addition, The Department of Community Services also has concerns with the safety of 
vehicular access to the park due to the increased volume of traffic, which the rezoning of these 
parcels will have on the intersection of McDaniel Road and Duluth Highway. The development 
would be inconsistent in size and scale relative to surrounding uses and therefore gives 
supporting grounds for disapproval of the proposed rezoning.  

 

Staff Recommendation:  
Based on the staff’s evaluation of the request and the standards governing exercise of zoning power, 
the Department of Planning and Development recommends DENIAL of the rezoning requests. 

Staff Recommended Conditions: 
NOTE: The following conditions are provided as a guide should the Board of Commissioners choose to 
approve this petition.  

Approval as MU-R (Regional Mixed Use District) subject to the following conditions: 
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1. The proposed development shall be constructed in general conformance with Exhibit B: Site Plan 
dated received June 27, 2022, and Exhibit C: Building Elevations dated received June 8, 2022, 
with revisions required by conditions of approval and the Unified Development Ordinance, subject 
to the review and approval of the Department of Planning and Development.     

2. All buildings and parking structures shall comply with Category 4 of the Gwinnett County 
Architectural Standards.  

3. Parking visible from the right of way shall be screened by landscaping or other means. Final 
parking plan shall be reviewed and approved by the Department of Planning and Development.  
 

4. The common area shall include at least one conveniently located public gathering area or 
activity center with related amenities and improvements in the form of a square, green, plaza, or 
similar approved element that is accessible by the general public from at least three points of 
entry by sidewalks. The location of this common area shall be subject to the review and 
approval of the Director of Planning and Development. 
 

5. Prior to issuance of a development permit, the developer shall provide a pedestrian circulation 
plan for the site.  Plan to include connection of internal sidewalks to external sidewalks along 
McDaniel Road and Duluth Highway.  The Plan is subject to the review and approval of the 
Department of Planning and Development. 

6. The developer shall revise the submitted traffic impact study (TIS) to include an intersection 
control evaluation (ICE) analysis and signal warrant analysis for Duluth Highway and McDaniel 
Road. This analysis shall reflect input from the Georgia Department of Transportation (GDOT) 
that no direct access will be allowed to Duluth Highway (SR 120). 

7. The developer shall make improvements to the intersection of Duluth Highway (SR 120) and 
McDaniel Road of either constructing a roundabout or signalizing the intersection, per the 
recommendations of the above listed studies/analyses, and subject to the approval of the 
Gwinnett County Department of Transportation (GCDOT) and the Georgia Department of 
Transportation (GDOT). 

8. Per the site being shown as within the Gwinnett County Trails Master Plan, the developer shall 
construct a minimum 10’ concrete trail along the entire frontage of Duluth Highway and 
McDaniel Road. 

9. Per the road classification of Duluth Highway as a major arterial, the developer shall dedicate a 
minimum of 60’ of right-of-way from the centerline along the entire Duluth Highway frontage. 

10. Per the concept site plan dated June 8, 2022, the developer shall provide a driveway extension 
from parcel 7119 002A and an access easement for future access to Northmont Parkway, 
subject to the review and approval of the Department of Planning and Development.  

 

Planning Commission Recommendation 
  
Based on staff’s evaluation of the request, information presented at the public hearing, and the 
Planning Commission’s consideration of the standards governing the exercise of zoning power related 
to this application, the Planning Commission recommends DENIAL of the zoning requests. 
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Exhibits: 

A. Site Visit Photos 
B. Site Plan 
C. Building Elevations 
D. Letter of Intent and Applicant’s Response to Standards 
E. Internal and External Agency Review Comments 
F. Traffic Impact Study 
G. Maps 
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Exhibit A: Site Visit Photos 
 

Site View from Duluth Highway 
 
 

Site View from McDaniel Road   
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Exhibit B: Site Plan 
 

[attached] 
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Exhibit C: Building Elevations 
 

[attached] 
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 View of Multi-Family

C

1 
TATE+HANSEN

*THE ELEVATION IMAGES/CONCEPTS PRESENTED ARE CONCEPTUAL AND SUBJECT TO CHANGE WITH FURTHER DESIGN DEVELOPMENT.

08.29.2021
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 Elevation of Multi-Family with Retail on Ground Floor

C

2 
TATE+HANSEN

*THE ELEVATION IMAGES/CONCEPTS PRESENTED ARE CONCEPTUAL AND SUBJECT TO CHANGE WITH FURTHER DESIGN DEVELOPMENT.

08.29.2021
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 Elevation of Townhomes

C TATE+HANSEN
*THE ELEVATION IMAGES/CONCEPTS PRESENTED ARE CONCEPTUAL AND SUBJECT TO CHANGE WITH FURTHER DESIGN DEVELOPMENT.

08.29.2021
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Exhibit D: Letter of Intent and Applicant’s Response to Standards 
 

[attached] 
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Exhibit E: Internal and External Agency Review Comments 
 

[attached] 
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Department of Planning and Development 
TECHNICAL REVIEW COMMITTEE 

 

 

Note: Attach additional pages, if needed 

Revised 7/26/2021
 

  
TRC Meeting Date:   7.13.22 
Department/Agency Name:  Transportation  
Reviewer Name:  Brent Hodges  
Reviewer Title:  Construction Manager 1  
Reviewer Email Address:  Brent.Hodges@gwinnettcounty.com  
Case Number:  RZC2022-00001 and RZC2022-00002 
Case Address:  2449 Duluth Highway, 2539 Duluth Highway, 2805, 

2815, 2825 McDaniel Mill Road 
                                      Comments:        X      YES      NO  

1  Duluth Highway is a major arterial. ADT = 20,700. 
McDaniel Road is a local street. ADT = 2,097.   

2  0.8 miles to nearest transit facility (#2335384) Boggs Road and St. Andrews Church.   

3  A minimum 5' sidewalk shall be required along the entire property frontage of the south 
parcel. 

4  Prior to the issuance of a Development Permit, a sight distance certification shall be 
provided. 

5     

6    
7    

   Recommended Zoning Conditions:   X        YES    NO  
1  The developer shall revise the submitted traffic impact study (TIS) to include an 

intersection control evaluation (ICE) analysis and signal warrant analysis for Duluth 
Highway and McDaniel Road. This analysis shall reflect input from the Georgia 
Department of Transportation (GDOT) that no direct access will be allowed to Duluth 
Highway (SR 120). 

2  The developer shall make improvements to the intersection of Duluth Highway (SR 120) 
and McDaniel Road of either constructing a roundabout or signalizing the intersection, 
per the recommendations of the above listed studies/analyses, and subject to the 
approval of the Gwinnett County Department of Transportation (GCDOT) and the 
Georgia Department of Transportation (GDOT). 

3  Per the site being shown as within the GC Trails Master Plan, the developer shall 
construct a minimum 10’ concrete trail along the entire north parcel frontage of Duluth 
Highway and McDaniel Road. 

4  Per the road classification of Duluth Highway as a major arterial, the developer shall 
dedicate a minimum of 60’ of right-of-way from the centerline along the entire Duluth 
Highway frontage.   

5  Per the concept site plan dated 6.8.22, the developer shall provide a driveway extension 
from parcel 7119 002A for future access to Northmont Parkway. 
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Department of Planning and Development 
TECHNICAL REVIEW COMMITTEE 

 

 

Note: Attach additional pages, if needed 

Revised 7/26/2021
 

 
TRC Meeting Date: 7/13/2022 
Department/Agency Name: DWR 
Reviewer Name: Mike Pappas 
Reviewer Title: GIS Planning Manager 
Reviewer Email Address: Michael.pappas@gwinnettcounty.com  
Case Number: RZC2022-00001 & RZC2022-00002 
Case Address: 2449 Duluth Highway, 2539 Duluth Highway, 

2805, 2815, 2825 McDaniel Mill Road 
                                     Comments:       X     YES    NO 
1 Water: The development may connect to a 12-inch water main located on the northwest 

right-of-way of McDaniel Road. 
2 Sewer: A Sewer Capacity Certification is required to confirm capacity.  

3 Sewer: Pending available sewer capacity, proposed development may connect to an 
existing 8-inch sanitary sewer main located on the western parcels.  

4 Sewer: For the eastern parcel, an easement is provided to access sewer on parcel 7119 
149 via the Hampton Hall Final Plat. 

5   

6  

7  

  Recommended Zoning Conditions:         YES X NO 
1   

2   

3   

4   

5  

6  

7  
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Department of Planning and Development 
TECHNICAL REVIEW COMMITTEE 

 

 

Note: Attach additional pages, if needed 

Revised 7/26/2021
 

 
TRC Meeting Date: July 13, 2022 
Department/Agency Name: DOCS 
Reviewer Name: Glenn Boorman 
Reviewer Title: Division Director – Project Admin – Parks & 

Recreation 
Reviewer Email Address: glenn.boorman@gwinnettcounty.com 
Case Number:  RZC2022-00001 and RZC2022-00002 
Case Address: 2449 Duluth Highway, 2539 Duluth Highway, 

2805, 2815, 2825 McDaniel Mill Road 
                                     Comments:       X     YES    NO 
1 The Department of Community Services (DOCS) plans to install signage for McDaniel 

Farm Park in the center median of McDaniel Road when funding for the project 
becomes available.  

2 The DOCS has concern with the safety of vehicular access to the park due to the 
increased volume of traffic which the rezoning of these parcels will have on the 
intersection of McDaniel Road and Duluth Highway. 

3   

4   

5   

6  

7  

  Recommended Zoning Conditions:         YES X NO 
1   

2   

3   

4   

5  

6  
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Residential Rezoning Impact on Local Schools
Prepared for Gwinnett County BOC, August, 2022

Proposed Zoning 

Approximate Student Projections
School Forecast Capacity +/- Cap. Forecast Capacity +/- Cap. Forecast Capacity +/- Cap. from Proposed Developments

Duluth HS 2,643 2,650 -7 2,696 2,650 46 2,736 2,650 86 25
RZC2022-00001 Duluth MS 1,286 1,775 -489 1,312 1,775 -463 1,331 1,775 -444 19

& RZC2022-00002 Harris ES 680 750 -70 687 750 -63 694 750 -56 33

RZM2022-00026 Collins Hill HS 2,730 2,625 105 2,773 2,625 148 2,800 2,625 175 27
& RZM2022-00027 Creekland MS 1,911 2,100 -189 1,892 2,100 -208 1,915 2,100 -185 20
& RZM2022-00028 Rock Springs ES 792 1,325 -533 808 1,325 -517 824 1,325 -501 35

Collins Hill HS 2,730 2,625 105 2,773 2,625 148 2,800 2,625 175 24
RZM2022-00031 Creekland MS 1,911 2,100 -189 1,892 2,100 -208 1,915 2,100 -185 19

Taylor ES 826 1,300 -474 817 1,300 -483 809 1,300 -491 32
Peachtree Ridge HS 3,262 3,050 212 3,295 3,050 245 3,271 3,050 221 6

RZM2022-00032 Hull MS 1,258 1,750 -492 1,271 1,750 -479 1,290 1,750 -460 5
Mason ES 937 1,150 -213 924 1,150 -226 912 1,150 -238 9
Parkview HS 3,208 2,900 308 3,240 2,900 340 3,224 2,900 324 8

RZM2022-00033 Trickum MS 2,160 1,775 385 2,182 1,775 407 2,170 1,775 395 7
Camp Creek ES 1,323 1,325 -2 1,336 1,325 11 1,350 1,325 25 11
Discovery HS 2,862 2,525 337 2,905 2,525 380 2,949 2,525 424 5

RZM2022-00034 Richards MS 2,052 2,200 -148 2,093 2,200 -107 2,124 2,200 -76 4
Benefield ES 1,216 1,375 -159 1,204 1,375 -171 1,192 1,375 -183 6
Grayson HS 3,277 3,000 277 3,375 3,000 375 3,477 3,000 477 14

RZM2022-00036 Bay Creek MS 1,318 1,150 168 1,345 1,150 195 1,385 1,150 235 10
Trip ES 1,241 1,200 41 1,266 1,200 66 1,291 1,200 91 18
Mill Creek HS 2,915 2,800 115 2,633 2,800 -167 2,596 2,800 -204 30

RZM2022-00037 Osborne MS 1,658 1,575 83 1,646 1,575 71 1,671 1,575 96 22
Fort Daniel ES 727 925 -198 749 925 -176 764 925 -161 39
South Gwinnett HS 2,735 2,750 -15 2,790 2,750 40 2,832 2,750 82 37

RZR2022-00020 Grace Snell MS 1,262 1,200 62 1,281 1,200 81 1,300 1,200 100 26
Magill ES 1,222 1,525 -303 1,253 1,525 -272 1,284 1,525 -241 47
Collins Hill HS 2,730 2,625 105 2,773 2,625 148 2,800 2,625 175 37

RZR2022-00023 Creekland MS 1,911 2,100 -189 1,892 2,100 -208 1,915 2,100 -185 26
Rock Springs ES 792 1,325 -533 808 1,325 -517 824 1,325 -501 47

2022-23 2023-24 2024-25
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Exhibit F: Traffic Impact Study 
 

[attached] 
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1 . 0  I N T R O D U C T I O N  
 
The purpose of this study is to determine the traffic impact that will result from the proposed mixed-use 
development that will be located on McDaniel Road in Duluth, Georgia. The traffic analysis evaluates 
current operations compared to the future conditions with traffic generated by the development. The 
proposed development will consist of: 
 
Northern Parcel on SR 120 (Duluth Highway) west of McDaniel Road 

• Retail building: 21,580 sf  
• Multi-family housing: 229 Units 

 
Southern Parcel on SR 120 (Duluth Highway) east of McDaniel Road 

• Retail building: 46,010 sf  
• Multi-family housing: 258 Units 

 

 
 
The development proposes driveways at the following locations: 

• Site Driveway 1: Full-access driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 2: Right-in/right-out driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 3: Full-access driveway on McDaniel Road into the northern parcel aligned with 

Site Driveway 4 
• Site Driveway 4: Full-access Southern driveway on McDaniel Road into the southern parcel 

aligned with Site Driveway 3 
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• Site Driveway 5: Full-access Northern driveway on McDaniel Road to the southern parcel 
• Site Driveway 6: Full-access driveway on SR 120 (Duluth Highway) to the southern parcel aligned 

with driveway into 2434 Duluth Highway (State Farm and others) 
 
The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 
study includes the evaluation of traffic operations at the following intersections of: 

1. SR 120 (Duluth Highway) at McDaniel Road 
2. SR 120 (Duluth Highway) at Northmont Parkway 
3. SR 120 (Duluth Highway) at driveway to 2434 Duluth Highway (State Farm and other business 

users) 
4. SR 120 (Duluth Highway) at driveway to 2518 Duluth Highway (Office Building) 

 
 

Recommendations to improve traffic operations have been identified as appropriate and are discussed 
in detail in the following sections of the report. The location of the development and the surrounding 
roadway network is shown in Figure 1. 
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7 . 0  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
 
The purpose of this study is to determine the traffic impact that will result from the proposed mixed-use 
development that will be located on McDaniel Road in Duluth, Georgia. The proposed development will 
consist of: 
 
Northern Parcel on SR 120 (Duluth Highway) west of McDaniel Road 

• Retail building: 21,580 sf  
• Multi-family housing: 229 Units 

Southern Parcel on SR 120 (Duluth Highway) east of McDaniel Road 
• Retail building: 46,010 sf  
• Multi-family housing: 258 Units 
 

 

The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 
study includes the evaluation of traffic operations at the following intersections of: 
 

1. SR 120 (Duluth Highway) at McDaniel Road 
2. SR 120 (Duluth Highway) at Northmont Parkway 
3. SR 120 (Duluth Highway) at driveway to 2434 Duluth Highway (State Farm and other users) 
4. SR 120 (Duluth Highway) at driveway to 2518 Duluth Highway (Office Building) 

 
The analysis included the evaluation of Future operations for “No-Build” and “Build” conditions, both of 
which account for increases in annual growth of through traffic. The signalized intersection of 
Northmont Parkway and SR 120 (Duluth Highway) will continue to operate at an acceptable level-of-
service in the “No-Build” and “Build” scenarios. Based on the traffic volumes presented in Figure 8, it is 
recommended that the intersection of SR 120 (Duluth Highway) and McDaniel Road is evaluated to 
determine if traffic signal warrants are met per MUTCD standards. 

7.1 Recommendation for Site Access Configuration 
It is recommended that all full access driveways (1, 3, 4, 5 and 6) are stop sign controlled on the 
driveway approach and consist of one entering lane and one exiting lane. Given the short distance from 
the neighboring intersection of McDaniel Road and SR 120 (Duluth Highway), it is recommended that 
site driveway 2 serve as a right-in/right-out driveway. Left turn lanes are recommended at site driveway 
1, 4, 5, and 6 per GDOT standards. Deceleration lanes are recommended at site driveways 1, 2, 3, 4, and 
6 per GDOT standards. It is recommended that driveway 6 be aligned with the driveway across SR 120 
(Duluth Highway) and that site driveways 3 and 4 also be aligned with each other. It is also 
recommended that adequate sight distance is confirmed per AASHTO standards during the driveway 
design process. 
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Exhibit G: Maps 

[attached] 
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1 . 0  I N T R O D U C T I O N  
 
The purpose of this study is to determine the traffic impact that will result from the proposed mixed-use 
development that will be located on McDaniel Road in Duluth, Georgia. The traffic analysis evaluates 
current operations compared to the future conditions with traffic generated by the development. The 
proposed development will consist of: 
 
Northern Parcel on SR 120 (Duluth Highway) west of McDaniel Road 

• Retail building: 21,580 sf  
• Multi-family housing: 229 Units 

 
Southern Parcel on SR 120 (Duluth Highway) east of McDaniel Road 

• Retail building: 46,010 sf  
• Multi-family housing: 258 Units 

 

 
 
The development proposes driveways at the following locations: 

• Site Driveway 1: Full-access driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 2: Right-in/right-out driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 3: Full-access driveway on McDaniel Road into the northern parcel aligned with 

Site Driveway 4 
• Site Driveway 4: Full-access Southern driveway on McDaniel Road into the southern parcel 

aligned with Site Driveway 3 
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• Site Driveway 5: Full-access Northern driveway on McDaniel Road to the southern parcel 
• Site Driveway 6: Full-access driveway on SR 120 (Duluth Highway) to the southern parcel aligned 

with driveway into 2434 Duluth Highway (State Farm and others) 
 
The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 
study includes the evaluation of traffic operations at the following intersections of: 

1. SR 120 (Duluth Highway) at McDaniel Road 
2. SR 120 (Duluth Highway) at Northmont Parkway 
3. SR 120 (Duluth Highway) at driveway to 2434 Duluth Highway (State Farm and other business 

users) 
4. SR 120 (Duluth Highway) at driveway to 2518 Duluth Highway (Office Building) 

 
 

Recommendations to improve traffic operations have been identified as appropriate and are discussed 
in detail in the following sections of the report. The location of the development and the surrounding 
roadway network is shown in Figure 1. 
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2 . 0  E X I S T I N G  F A C I L I T I E S  /  C O N D I T I O N S  

2.1 Roadway Facilities  
The following is a brief description of each of the roadway facilities located in proximity to the site: 

2.1.1 SR 120 (Duluth Highway) 
SR 120 (Duluth Highway) is an east-west, two-lane, undivided roadway with a posted speed limit of 45 
mph in the vicinity of the site. GDOT traffic counts (Station ID’s 135-0161 & 135-0163) indicate that the 
daily traffic volume on SR 120 (Duluth Highway) in 2019 was 18,700 vehicles per day northwest of 
Clairborne Drive and 22,500 vehicles per day west of Meadow Church Road. GDOT classifies SR 120 
(Duluth Highway) as an Urban Minor Arterial roadway. 

2.1.2 McDaniel Road 
McDaniel Road is a north-south, two-lane, undivided roadway with a posted speed limit of 25 mph. 

2.1.3 Northmont Parkway 
Northmont Parkway is a north-south, five-lane roadway with a two-way left-turn lane and posted speed 
limit of 40 mph in the vicinity of the site. 
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3 . 0   S T U D Y  M E T H O D O L O G Y  
 
In this study, the methodology used for evaluating traffic operations at each of the subject intersections 
is based on the criteria set forth in the Transportation Research Board’s Highway Capacity Manual, 6th 
edition (HCM 6). Synchro software, which utilizes the HCM methodology, was used for the analysis. The 
following is a description of the methodology employed for the analysis of unsignalized and signalized 
intersections. 

3.1 Unsignalized Intersections 
For unsignalized intersections at which the side street or minor street is control by a stop sign, the 
criteria for evaluating traffic operations are the level-of-service (LOS) for the turning movements at the 
intersection and the level-of-service for the overall intersection. Level-of-service is based on control 
delay incurred at the intersection. Control delay for unsignalized intersections includes initial 
deceleration delay, queue move-up time, stopped delay, and final acceleration delay. Several factors 
affect the control delay for unsignalized intersections, such as the availability and distribution of gaps in 
the conflicting traffic stream, critical gaps, and follow-up time for a vehicle in the queue. 
 
Level-of-service is assigned a letter designation from “A” through “F”. Level-of-service “A” indicates 
excellent operations with little delay to motorists, while level-of-service “F” exists when there are 
insufficient gaps of acceptable size to allow vehicles on the side street to cross safely, resulting in 
extremely long total delays and long queues. The level-of-service criteria for two-way stop-controlled 
and all-way stop-controlled (unsignalized) intersections are given in Table 1.  
 

Table 1 – Level-of-service Criteria for Unsignalized Intersections 
Level-of-service Control Delay (sec) 

A ≤ 10 
B > 10 and ≤ 15 
C > 15 and ≤ 25 
D > 25 and ≤ 35 
E > 35 and ≤ 50 
F > 50 

Source: Highway Capacity Manual 

3.2 Signalized Intersections 
For signalized intersections, it is necessary to evaluate both capacity and level-of-service in order to 
evaluate the overall operation of the intersection. The capacity analysis of an intersection is performed 
by comparing the volume of traffic using the various lane groups at the intersection to the capacity of 
those lane groups. This results in a volume/capacity (v/c) ratio for each lane group. A v/c ratio greater 
than 1.0 indicates that the volume of traffic has exceeded the capacity available, resulting in a 
temporary excess of demand. Although the capacity of the entire intersection is not defined, a 
composite v/c ratio for the sum of the critical lane groups within the intersection is computed. This 
composite v/c ratio is an indication of the overall intersection sufficiency.  
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Level-of-service for a signalized intersection is defined in terms of average control delay per vehicle, 
which is composed of initial deceleration delay, queue move-up time, stopped delay, and final 
acceleration delay. The level-of-service criteria for signalized intersections, based on control delay, are 
shown in Table 2. Level-of-service “A” indicates operations with very low control delay, while level-of-
service “F” describes operations with extremely high control delay. Level-of-service “E” is typically 
considered to be the limit of acceptable delay, and level-of-service “F” is considered unacceptable by 
most drivers. 
 

Table 2 – Level-of-service Criteria for Signalized Intersections 
Level-of-service Control Delay (sec) 

A ≤ 10 
B > 10 and ≤ 20 
C > 20 and ≤ 35 
D > 35 and ≤ 55 
E > 55 and ≤ 80 
F > 80 

Source: Highway Capacity Manual 
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4 . 0  E X I S T I N G  2 0 2 1  T R A F F I C  A N A L Y S I S  

4.1 Existing Traffic Volumes 
Existing traffic counts were obtained at the following study intersections: 
 

• SR 120/Duluth Highway at McDaniel Road 
• SR 120/Duluth Highway at Northmont Parkway 
• SR 120/Duluth Highway at driveway to 2434 Duluth Highway (State Farm and other users) 
• SR 120/Duluth Highway at driveway to 2518 Duluth Highway (Office Building) 

 
Turning movement counts were collected on Tuesday, August 24, 2021. All turning movement counts 
were recorded during the AM and PM peak hours between 7:00 AM to 9:00 AM and 4:00 PM to 6:00 
PM, respectively. The four consecutive 15-minute interval volumes that summed to produce the highest 
volume at the intersections were then determined. These volumes make up the peak hour traffic 
volumes for the intersections counted and are shown in Figure 2. 
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4.2 Existing Traffic Operations 
Existing 2021 traffic operations were analyzed at the study intersections in accordance with the HCM 
methodology. The results of the analysis are shown in Table 3.  
 

Table 3 – Existing Intersection Operations 

Intersection Traffic Control 
LOS (Delay) 

AM Peak 
Hour 

PM Peak 
Hour 

1 

SR 120 (Duluth Highway) @ 2518 State Farm 
Driveway 
-Eastbound Left 
-Southbound Approach 

Stop Controlled 
On SB Approach 

 
 

B (10.4) 
E (46.4) 

 
 

A (0.0) 
F (53.1) 

2 

SR 120 (Duluth Highway) @ McDaniel Rd / 
Church Driveway 
-Eastbound Left 
-Westbound Left 
-Northbound Approach 
-Southbound Approach 

Stop Controlled 
On NB & SB 
Approaches 

 
 

A (9.9) 
A (9.8) 
F (63.8) 
E (42.9) 

 
 

A (0.0) 
B (10.4) 
F (55.8) 
F (64.1) 

3 

SR 120 (Duluth Highway) @ 2434 Office 
Building Driveway 
-Eastbound Left 
-Southbound Approach 

Stop Controlled 
On SB Approach 

 
 

B (10.6) 
E (47.0) 

 
 

B (10.3) 
F (57.4) 

4 

SR 120 (Duluth Highway) @ Northmont 
Parkway 
-Eastbound Approach 
-Westbound Approach 
-Northbound Approach 
-Southbound Approach 

Signalized 

 
B (11.9) 
A (9.4) 
A (7.0) 

D (54.7) 
D (46.9) 

 
C (23.0) 
C (23.1) 
B (13.1) 
D (54.1) 
D (37.0) 

 
The results of existing traffic operations analysis indicate that signalized intersection of SR 120 (Duluth 
Highway) at Northmont Parkway is operating at level-of-service “B” and “C” during the AM and PM peak 
hours, respectively. At stop-controlled approaches at the other intersections, some stop-controlled 
intersections are operating at a level of “F” delay which is due to the time gap required for a vehicle to 
turn onto a busy highway. The existing traffic control and lane geometry for the intersections are shown 
in Figure 3. 
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5 . 0  P R O P O S E D  D E V E L O P M E N T  
 
The proposed mixed-use development will be located on McDaniel Road in Duluth, Georgia. The traffic 
analysis evaluates current operations compared to the future conditions with traffic generated by the 
development. The proposed development will consist of: 
 
Northern Parcel on SR 120 (Duluth Highway) west of McDaniel Road 

• Retail building: 21,580 sf  
• Multi-family housing: 229 Units 

Southern Parcel on SR 120 (Duluth Highway) east of McDaniel Road 
• Retail building: 46,010 sf  
• Multi-family housing: 258 Units 
 

The development proposes access at the following locations: 
• Site Driveway 1: Full-access driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 2: Right-in/right-out driveway on SR 120 (Duluth Highway) to the northern parcel 
• Site Driveway 3: Full-access driveway on McDaniel Road into the northern parcel aligned with 

Site Driveway 4 
• Site Driveway 4: Full-access Southern driveway on McDaniel Road into the southern parcel 

aligned with Site Driveway 3 
• Site Driveway 5: Full-access Northern driveway on McDaniel Road to the southern parcel 
• Site Driveway 6: Full-access driveway on SR 120 (Duluth Highway) to the southern parcel aligned 

with driveway into 2434 Duluth Highway (State Farm and others) 
 
A site plan has been included as Figure 4.  
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5.1 Trip Generation 
Trip generation estimates for the project were based on the rates and equations published in the 10th 
edition of the Institute of Transportation Engineers (ITE) Trip Generation report. This reference contains 
traffic volume count data collected at similar facilities nationwide. The trip generation was based on the 
following ITE Land Use: 221- Multi-family Housing (Mid-rise) and 820 – Shopping Center. The calculated 
total trip generation for the proposed development is shown in Tables 4A and 4B. 
 

Table 4A – Trip Generation –Northern Parcel 

Land Use Size 
AM Peak Hour PM Peak Hour 24 Hour 

Enter Exit Total Enter Exit Total Two-way 
ITE 221 – Multi-Family Housing (Mid-
Rise) 

229units 
20 57 77 60 38 98 1,246 

Mixed-Use Reduction -6 -9 -15 -11 -8 -19 -211 
ITE 820 – Shopping Center 21,580 sf 101 62 163 84 91 175 2,119 

Mixed-Use Reduction -9 -6 -15 -8 -11 -19 -211 
Pass-by Trips (0%) 34% 0 0 0 -26 -27 -53 -530 

Total Trips (without Reductions) 121 119 240 144 129 273 3,365 
New External Trips (with Reductions) 106 104 210 99 83 182 2,413 

 
Table 4B – Trip Generation –Southern Parcel 

Land Use Size 
AM Peak Hour PM Peak Hour 24 Hour 

Enter Exit Total Enter Exit Total Two-way 
ITE 221 – Multi-Family Housing (Mid-
Rise) 

258units 
23 64 87 67 43 110 1,404 

Mixed-Use Reduction -7 -10 -17 -19 -13 -32 -355 
ITE 820 – Shopping Center 46,010 sf 108 67 175 147 159 306 3,546 

Mixed-Use Reduction -10 -7 -17 -13 -19 -32 -355 
Pass-by Trips (0%) 34% 0 0 0 -46 -48 -94 -940 

Total Trips (without Reductions) 131 131 262 214 202 416 4,950 
New External Trips (with Reductions) 114 114 228 136 122 258 3,300 

 

5.2 Trip Distribution 
The trip distribution describes how traffic arrives and departs from the site. An overall trip distribution 
was developed for the site based on a review of the existing travel patterns in the area and the locations 
of major roadways and highways that will serve the development. The site-generated peak hour traffic 
volumes, shown in Tables 4A and 4B, were assigned to the study area intersections based on this 
distribution. The outer-leg distribution and AM and PM peak hour new traffic generated by the site are 
shown in Figure 5. Pass-by volumes have also been distributed based on existing travel patterns and are 
shown in Figure 6. 
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ARCHITECT
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Mixed-Use Development
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DEVELOPMENT SUMMARY NORTH PARCEL
11.504 ACRES

DEVELOPMENT SUMMARY
RETAIL @ LEVEL 1 OF BLDG A
GROSS AREA 21,580 SF

MULTIFAMILY BUILDING A
GROSS RESIDENTIAL AREA 200,120 SF
TOTAL UNITS +/- 155 UNITS

TOWNHOMES
TYP. LOT SIZE 22' X 80'
GROSS RESIDENTIAL AREA
PER TOWNHOME 2,380 SF
TOTAL TOWNHOMES 47 UNITS @111,860 SF

PARKING SUMMARY
REQUIRED (RETAIL)* 43 SPACES
(PARKING FACTOR: 1 PER 500 SF)
PROPOSED (RETAIL)** +/- 25 SPACES
                                                     SURFACE PARKING

REQUIRED (TOWNHOMES)* 141 SPACES
(PARKING FACTOR: 3.0)
PROPOSED (TOWNHOMES)* 141 SPACES

REQUIRED (MULTIFAMILY)** 232 SPACES
(PARKING FACTOR: 1.5)
PROPOSED (MULTIFAMILY)** +/- 205 SPACES
                                                     IN PARKING DECK P1

DEVELOPMENT SUMMARY SOUTH PARCEL
9.368 ACRES

DEVELOPMENT SUMMARY
RETAIL @ LEVEL 1 OF BLDG  B,C,D
GROSS AREA 46,010 SF

MULTIFAMILY BUILDING B
GROSS RESIDENTIAL AREA 56,000 SF
TOTAL UNITS +/- 44 UNITS

MULTIFAMILY BUILDING C
GROSS RESIDENTIAL AREA 39,120 SF
TOTAL UNITS +/- 30 UNITS

MULTIFAMILY BUILDING D
GROSS RESIDENTIAL AREA 215,180 SF
TOTAL UNITS +/- 165 UNITS

TOWNHOMES
TYP. LOT SIZE 22' X 80'
GROSS RESIDENTIAL AREA
PER TOWNHOME 2,380 SF
TOTAL TONWHOMES 19 UNITS @ 45,220 SF

PARKING SUMMARY
REQUIRED (RETAIL)* 92 SPACES
(PARKING FACTOR: 1 PER 500 SF)
PROPOSED (RETAIL)** +/- 50 SPACES
                                                     SURFACE PARKING

DEVELOPMENT SUMMARY SOUTH PARCEL (contd.)

PARKING SUMMARY
REQUIRED (TOWNHOMES)* 57 SPACES
(PARKING FACTOR: 3.0)
PROPOSED (TOWNHOMES)* 57 SPACES

REQUIRED (MULTIFAMILY)** 359 SPACES
(PARKING FACTOR: 1.5)
PROPOSED (MULTIFAMILY)** +/- 215 SPACES
                                                     IN PARKING DECK P2

DEVELOPMENT SUMMARY NORTH & SOUTH PARCEL
20.872 ACRES

TOTAL DEVELOPMENT SUMMARY
RETAIL
GROSS AREA 67,590 SF

MULTIFAMILY BUILDINGS
GROSS RESIDENTIAL AREA 510,420 SF
TOTAL UNITS +/- 394 UNITS

TOWNHOMES
TOTAL TONWHOMES 66 UNITS @157,080 SF

TOTAL COMBINED RESIDENTIAL 460 UNITS

PARKING SUMMARY
PROPOSED RETAIL 75 SPACES
PROPOSED (TOWNHOMES)* 198 SPACES
PROPOSED (MULTIFAMILY)** 420 SPACES

PROGRAMMED USEABLE GREEN SPACE AND OUTDOOR AMENITY
PUBLIC GREEN SPACE W/ PONDS AND CREEKS
PRIVATE RESIDENTIAL GREEN SPACE
DOG PARKS

TOTAL PERCENTAGE OF PROPOSED USEABLE GREEN SPACE
38% (~8 ACRES)

NOTES

* Townhomes have the potential to park two cars in an indoor
garage and 1 or 2 cars in paved parking porch.  Total Car
parking potential per townhome is 3 to 4 cars.

** Multifamily Parking required at 1.5 per unit can be utilized by
exploring options of shared / programmed parking in proposed
parking decks P1 and P2 as well as on-street parking.

PROPOSED PROGRAM

MIXED-USE BUILDINGS ALONG DULUTH HWY 
• 

• 
• 

TOWNHOMES 
• PROPOSED CLOSER TO THE EXISTING SINGLE 

• 
• 66 TOWNHOMES
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6 . 0  F U T U R E  2 0 2 3  T R A F F I C  A N A L Y S I S  
 
The future 2023 traffic operations are analyzed for the “Build” and “No-Build” conditions.  

6.1 Future  Conditions 
The “No-Build” (or background) conditions provide an assessment of how traffic will operate in the 
study horizon year without the study site being developed as proposed, with projected increases in 
through traffic volumes due to normal annual growth. The Future “No-Build” volumes consist of the 
existing traffic volumes (Figure 2) plus increases for annual growth of through traffic. These future “No-
Build” traffic volumes are shown in Figure 7. 
 
The “Build” or development conditions include the estimated background traffic from the “No-Build” 
conditions. In order to evaluate future traffic operations in this area, the additional traffic volumes from 
the site (Figure 5) and pass by (Figure 6) were added to base traffic volumes (Figure 2) to calculate the 
future traffic volumes after the construction of the development. These total future “Build” traffic 
volumes are shown in Figure 8. 

6.1.1 Annual Traffic Growth 
In order to evaluate future traffic operations in this area, a projection of normal traffic growth was 
applied to the existing volumes. The Georgia Department of Transportation recorded average daily 
traffic volumes at several locations in the vicinity of the site. Reviewing the growth over the last three 
years revealed growth of approximately 2.6% in the area. This growth factor was applied to the existing 
traffic volumes arterial roadways in order to estimate the future year traffic volumes prior to the 
addition of site-generated traffic. The resulting Future “No-Build” volumes on the roadway are shown in 
Figure 8. 
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FUTURE (BUILD) WEEKDAY PEAK HOUR VOLUMES
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FIGURE 8
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6.1.2 Auxiliary Lane Analysis  
Included below are analyses for left turn and deceleration lanes for all site driveways per GDOT 
standards. The analyses below are based off the trip distribution included in Section 5.2. According to 
the trip distribution, the 24-hour two-way volume entering and exiting the site is 3,365 and 4,950 
vehicles, respectively.  

6.1.2.1 Left Turn Lane Analysis 
According to GDOT standards, for a two-lane roadway with AADT’s less than 6,000 vehicles, the 
threshold of daily site generated left-turn volume to warrant a left-turn lane is 175 vehicles for speed 
limit 45 mph.  According to GDOT standards, for a two-lane roadway with AADT’s greater than 6,000 
vehicles, the threshold of daily site generated left-turn volume to warrant a left-turn lane is 200 vehicles 
for speed limit 25 mph.  The projected left-turn volume per day for the proposed driveways is shown in 
Table 5.  

*Pass-by reductions included, mixed use reductions not included 
 
Left turn lanes are required at site driveway 1, 4, 5, and 6 per GDOT standards.  

Table 5 - GDOT Requirements for Left Turn Lanes 

Intersection 
Left turn traffic 

(% total 
entering) 

Left-turn Volume 
(vehicle/day) 

Roadway Speed/ 
# lanes / ADT 

GDOT Threshold 
(vehicle/day) 

SR 120 (Duluth Hwy) 
@ Site Drwy 1 (N 

Parcel) 
31.9% 

469 
 (total trips – mixed-use trips) 

÷ 2 × 0.319 = 
(3,365-422) ÷ 2 x 0.319 = 469 

45 mph / 2-Lane 
/>=6000 

175 

McDaniel Rd @ Site 
Drwy 3 (N Parcel) 

10% 

147 
 (total trips – mixed-use trips) 

÷ 2 × 0.1= 
(3,365-422) ÷ 2 x 0.1 = 147 

45 mph / 2-Lane / 
>=6000 

175 

McDaniel Rd @ Site 
Drwy 4 (S Parcel) 

17.8% 

262 
 (total trips – mixed-use trips) 

÷ 2 × 0.178= 
(4,950-710) ÷ 2 x 0.178 = 262 

25 mph / 2-Lane/ 
<6,000 

200 

McDaniel Rd @ Site 
Drwy 5 (S Parcel) 

29.4% 

433 
 (total trips – mixed-use trips) 

÷ 2 × 0.294= 
(4,950-710) ÷ 2 x 0.294 = 433 

25 mph / 2-Lane/ 
<6,000 

200 

SR 120 (Duluth Hwy) 
@ Site Drwy 6 (S 

Parcel) 
31% 

456 
 (total trips – mixed-use trips) 

÷ 2 × 0.31= 
(4,950-710) ÷ 2 x 0.31 = 456 

45 mph / 2-Lane / 
>=6,000 

175 
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6.1.2.2 Deceleration Turn Lane Analysis 
For two lane roadways with AADT’s less than 6,000 vehicles and a posted speed limit of 30 mph, the 
threshold of daily site generated right-turn volume to warrant a right-turn lane is 200 vehicles. The 
projected right-turn volume per day for the proposed driveway is shown in Table 6.  
 

*Pass-by reductions included, mixed use reductions not included 
 
Deceleration lanes are required at site driveways 1, 2, 3, 4, and 6 per GDOT standards.  

Table 6 - GDOT Requirements for Deceleration Lanes 

Intersection 
Left turn traffic 

(% total 
entering) 

Left-turn Volume 
(vehicle/day) 

Roadway Speed/ # 
lanes / ADT 

GDOT Threshold 
(vehicle/day) 

SR 120 (Duluth Hwy) 
@ Site Drwy 1 (N 

Parcel) 
10.4% 

147 
 (total trips – mixed-use 

trips) ÷ 2 × 0.104 = 
(3,365-422) ÷ 2 x 0.104 = 147 

45 mph / 2-Lane 
/>=6000 

75 

SR 120 (Duluth Hwy) 
@ Site Drwy 2 (N 

Parcel) 
10.4% 

147 
 (total trips – mixed-use 

trips) ÷ 2 × 0.104 = 
(3,365-422) ÷ 2 x 0.104 = 147 

45 mph / 2-Lane / 
>=6000 

75 

McDaniel Rd @ Site 
Drwy 3 (N Parcel) 

37.3% 

549 
 (total trips – mixed-use 

trips) ÷ 2 × 0.373= 
(3,365-422) ÷ 2 x 0.373 = 549 

25 mph / 2-Lane/  
< 6000 

100 

McDaniel Rd @ Site 
Drwy 4 (S Parcel) 

7% 

103 
 (total trips – mixed-use 

trips) ÷ 2 × 0.07= 
(4,950-710) ÷ 2 x 0.07 = 103 

25 mph / 2-Lane/  
< 6000 

100 

McDaniel Rd @ Site 
Drwy 5 (S Parcel) 

3% 

44 
 (total trips – mixed-use 

trips) ÷ 2 × 0.03= 
(4,950-710) ÷ 2 x 0.03 = 4 

25 mph / 2-Lane/  
< 6000 

100 

SR 120 (Duluth Hwy) 
@ Site Drwy 6 (S 

Parcel) 
11.8% 

174 
 (total trips – mixed-use 

trips) ÷ 2 × 0.118 = 
(4,950-710) ÷ 2 x 0.118 = 174 

45 mph / 2-Lane / 
>=6,000 

75 
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6.1.3 Future  Traffic Operations 
The future “No-Build” and “Build” traffic operations were analyzed using the volumes in Figure 7 and 
Figure 8, respectively. The results of the future traffic operations analysis are shown below in Table 7.  

Table 7 – Future Intersection Operations 

Intersection 
Future Conditions: LOS (Delay) 

NO - BUILD BUILD 
AM Peak PM Peak AM Peak PM Peak 

1 

SR 120 (Duluth Highway) @ 2518 
State Farm Driveway 
-Eastbound Left 
-Southbound Approach 

 
 

B (10.3) 
F (53.0) 

 
 

A (0.0) 
F (60.5) 

 
 

B (10.9) 
F (66.0) 

 
 

A (0.0) 
F (74.4) 

2 

SR 120 (Duluth Highway) @ 
McDaniel Rd / Church Drivrway 
-Eastbound Left 
-Westbound Left 
-Northbound Approach 
-Southbound Approach 

 
 

B (10.1) 
A (10.0) 
F (82.9) 
E (49.5) 

 
 

A (0.0) 
B (10.7) 
F (70.3) 
F (75.7) 

 
 

B (10.3) 
B (10.9) 

F (*) 
F (112.8) 

 
 

A (0.0) 
B (11.9) 

F (*) 
F (214.1) 

3 

SR 120 (Duluth Highway) @ 2434 
Office Building Drivrway / Site 
Driveway 6 
-Eastbound Left 
-Westbound Left 
-Northbound Approach 
-Southbound Approach 

 
 

B (10.9) 
- 
- 

F (56.5) 

 
 

B (10.6) 
- 
- 

F (70.4) 

 
 

B (11.5) 
B (10.5) 
F (152.8) 
F (295.1) 

 
 

B (11.1) 
B (11.3) 

F (*) 
F (*) 

4 

SR 120 (Duluth Highway) @ 
Northmont Parkway 
-Eastbound Approach 
-Westbound Approach 
-Northbound Approach 
-Southbound Approach 

 
B (12.6) 
B (10.2) 
A (7.8) 

D (54.4) 
D (46.4) 

 
C (25.5) 
C (26.7) 
B (14.8) 
E (56.0) 
D (36.3) 

 
B (17.5) 
B (15.0) 
B (12.3) 
D (53.8) 
D (42.2) 

 
D (36.4) 
D (41.4) 
C (20.4) 
E (70.7) 
C (34.4) 

5 

SR 120 (Duluth Highway) @ Site 
Driveway 1 
-Westbound Left 
-Northbound Approach 

 
- 

 
- 

 
F (118.9) 
B (10.3) 

 
B (11.3) 
F (246.6) 

6 
SR 120 (Duluth Highway) @ Site 
Driveway 2 
-Northbound Approach 

 
- 

 
- 

 
C (19.5) 

 
C (20.7) 

7 
McDaniel Rd @ Site Driveway 5 
-Westbound Approach 
-Southbound Left 

 
 
- 

 
 
- 

 
A (9.5) 
A (7.6) 

 
A (9.3) 
A (7.5) 

8 

McDaniel Rd @ Site Driveway 3 / 
Site Driveway 4 
-Eastbound Approach 
-Westbound Approach 
-Northbound Left 
-Southbound Left 

 
 
 
- 

 
 
 
- 

 
 

A (9.7) 
A (9.0) 
A (7.5) 
A (7.3) 

 
 

B (10.0) 
A (9.3) 
A (7.6) 
A (7.3) 

*Delays beyond 300 
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The signalized intersection of Northmont Parkway and SR 120 (Duluth Highway) will continue to operate 
at an acceptable level-of-service in the “No-Build” and “Build” scenarios. Based on the traffic volumes 
presented in Figure 8, it is recommended that the intersection of SR 120 (Duluth Highway) and McDaniel 
Road is evaluated to determine if traffic signal warrants are met per MUTCD standards. 
Recommendations for future traffic control and lane geometry is shown in Figure 9.  

sarjyal
RECEIVED



2518 Duluth
Hwy (N)

Northmont

Pkwy

N
orthm

ont Pkw
y

McDaniel Rd

Duluth Hwy

Duluth Hwy

Duluth Hwy

3

1

2

4

North Parcel

Bu
nt

en
 R

d

Site Drwys 3 & 4

Site D
rw

y 1

South Parcel

7
8

5

Si
te

 D
rw

y 
 2

 R
IR

O
Site 

Drw
y 6

Si
te

 D
rw

y 
5

6
Statefarm Office
Drwy (N)

McDaniel Rd (N)

23

FUTURE TRAFFIC CONTROL AND LANE GEOMETRY
    FIGURE 9      
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7 . 0  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
 
The purpose of this study is to determine the traffic impact that will result from the proposed mixed-use 
development that will be located on McDaniel Road in Duluth, Georgia. The proposed development will 
consist of: 
 
Northern Parcel on SR 120 (Duluth Highway) west of McDaniel Road 

• Retail building: 21,580 sf  
• Multi-family housing: 229 Units 

Southern Parcel on SR 120 (Duluth Highway) east of McDaniel Road 
• Retail building: 46,010 sf  
• Multi-family housing: 258 Units 
 

 

The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this 
study includes the evaluation of traffic operations at the following intersections of: 
 

1. SR 120 (Duluth Highway) at McDaniel Road 
2. SR 120 (Duluth Highway) at Northmont Parkway 
3. SR 120 (Duluth Highway) at driveway to 2434 Duluth Highway (State Farm and other users) 
4. SR 120 (Duluth Highway) at driveway to 2518 Duluth Highway (Office Building) 

 
The analysis included the evaluation of Future operations for “No-Build” and “Build” conditions, both of 
which account for increases in annual growth of through traffic. The signalized intersection of 
Northmont Parkway and SR 120 (Duluth Highway) will continue to operate at an acceptable level-of-
service in the “No-Build” and “Build” scenarios. Based on the traffic volumes presented in Figure 8, it is 
recommended that the intersection of SR 120 (Duluth Highway) and McDaniel Road is evaluated to 
determine if traffic signal warrants are met per MUTCD standards. 

7.1 Recommendation for Site Access Configuration 
It is recommended that all full access driveways (1, 3, 4, 5 and 6) are stop sign controlled on the 
driveway approach and consist of one entering lane and one exiting lane. Given the short distance from 
the neighboring intersection of McDaniel Road and SR 120 (Duluth Highway), it is recommended that 
site driveway 2 serve as a right-in/right-out driveway. Left turn lanes are recommended at site driveway 
1, 4, 5, and 6 per GDOT standards. Deceleration lanes are recommended at site driveways 1, 2, 3, 4, and 
6 per GDOT standards. It is recommended that driveway 6 be aligned with the driveway across SR 120 
(Duluth Highway) and that site driveways 3 and 4 also be aligned with each other. It is also 
recommended that adequate sight distance is confirmed per AASHTO standards during the driveway 
design process. 
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File Name : 20210268
Site Code : 20210268
Start Date : 08-24-2021
Page No : 1

TMC DATA
Duluth Hwy @ Drwy of 2518
Duluth Hwy Office Building
7-9 am | 4-6 pm

Groups Printed- Cars, Buses & Trucks

Northbound
Drwy of 2518 Duluth Hwy

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 0 0 0 0 1 0 0 1 2 128 0 130 0 207 1 208 339
07:15 AM 0 0 0 0 0 0 0 0 1 148 0 149 0 240 2 242 391
07:30 AM 0 0 0 0 0 0 1 1 0 156 0 156 0 294 3 297 454
07:45 AM 0 0 0 0 3 0 1 4 1 195 0 196 0 257 0 257 457

Total 0 0 0 0 4 0 2 6 4 627 0 631 0 998 6 1004 1641

08:00 AM 0 0 0 0 0 0 0 0 0 198 0 198 0 251 1 252 450
08:15 AM 0 0 0 0 5 0 0 5 3 227 0 230 0 201 3 204 439
08:30 AM 0 0 0 0 2 0 2 4 0 225 0 225 0 208 1 209 438
08:45 AM 0 0 0 0 1 0 0 1 1 203 0 204 0 197 1 198 403

Total 0 0 0 0 8 0 2 10 4 853 0 857 0 857 6 863 1730

*** BREAK ***

04:00 PM 0 0 0 0 0 0 1 1 0 228 0 228 0 179 0 179 408
04:15 PM 0 0 0 0 0 0 1 1 0 240 0 240 0 169 1 170 411
04:30 PM 0 0 0 0 0 0 0 0 0 235 0 235 0 167 0 167 402
04:45 PM 0 0 0 0 2 0 0 2 0 235 0 235 0 186 1 187 424

Total 0 0 0 0 2 0 2 4 0 938 0 938 0 701 2 703 1645

05:00 PM 0 0 0 0 0 0 0 0 0 198 0 198 0 251 1 252 450
05:15 PM 0 0 0 0 1 0 0 1 0 232 0 232 0 236 1 237 470
05:30 PM 0 0 0 0 0 0 0 0 0 251 0 251 0 217 0 217 468
05:45 PM 0 0 0 0 0 0 1 1 0 223 0 223 0 198 0 198 422

Total 0 0 0 0 1 0 1 2 0 904 0 904 0 902 2 904 1810

Grand Total 0 0 0 0 15 0 7 22 8 3322 0 3330 0 3458 16 3474 6826
Apprch % 0 0 0  68.2 0 31.8  0.2 99.8 0  0 99.5 0.5   

Total % 0 0 0 0 0.2 0 0.1 0.3 0.1 48.7 0 48.8 0 50.7 0.2 50.9

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210268
Site Code : 20210268
Start Date : 08-24-2021
Page No : 2

TMC DATA
Duluth Hwy @ Drwy of 2518
Duluth Hwy Office Building
7-9 am | 4-6 pm

Northbound
Drwy of 2518 Duluth Hwy

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 0 1 1 0 156 0 156 0 294 3 297 454
07:45 AM 0 0 0 0 3 0 1 4 1 195 0 196 0 257 0 257 457

08:00 AM 0 0 0 0 0 0 0 0 0 198 0 198 0 251 1 252 450
08:15 AM 0 0 0 0 5 0 0 5 3 227 0 230 0 201 3 204 439

Total Volume 0 0 0 0 8 0 2 10 4 776 0 780 0 1003 7 1010 1800
% App. Total 0 0 0  80 0 20  0.5 99.5 0  0 99.3 0.7   

PHF .000 .000 .000 .000 .400 .000 .500 .500 .333 .855 .000 .848 .000 .853 .583 .850 .985

 Drwy of 2518 Duluth Hwy 

 S
R

 1
2

0
 (

D
u

lu
th

 H
w

y)
  S

R
 1

2
0

 (D
u

lu
th

 H
w

y) 

  

Right
2 

Thru
0 

Left
8 

InOut Total
11 10 21 

R
ig

h
t7
 

T
h

ru
1

0
0

3
 

L
e

ft0
 

O
u

t
T

o
ta

l
In

7
8

4
 

1
0

1
0

 
1

7
9

4
 

Left
0 

Thru
0 

Right
0 

Out TotalIn
0 0 0 

L
e

ft
4

 
T

h
ru7
7

6
 

R
ig

h
t0
 

T
o

ta
l

O
u

t
In

1
0

0
5

 
7

8
0

 
1

7
8

5
 

Peak Hour Begins at 07:30 AM
 
Cars, Buses & Trucks

Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210268
Site Code : 20210268
Start Date : 08-24-2021
Page No : 3

TMC DATA
Duluth Hwy @ Drwy of 2518
Duluth Hwy Office Building
7-9 am | 4-6 pm

Northbound
Drwy of 2518 Duluth Hwy

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 0 0 0 2 0 0 2 0 235 0 235 0 186 1 187 424
05:00 PM 0 0 0 0 0 0 0 0 0 198 0 198 0 251 1 252 450
05:15 PM 0 0 0 0 1 0 0 1 0 232 0 232 0 236 1 237 470

05:30 PM 0 0 0 0 0 0 0 0 0 251 0 251 0 217 0 217 468
Total Volume 0 0 0 0 3 0 0 3 0 916 0 916 0 890 3 893 1812

% App. Total 0 0 0  100 0 0  0 100 0  0 99.7 0.3   
PHF .000 .000 .000 .000 .375 .000 .000 .375 .000 .912 .000 .912 .000 .886 .750 .886 .964

 Drwy of 2518 Duluth Hwy 
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Peak Hour Begins at 04:45 PM
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     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210269
Site Code : 20210269
Start Date : 08-24-2021
Page No : 1

TMC DATA
SR 120 (Duluth Hwy) @ McDaniel Rd
7-9 am | 4-6 pm

Groups Printed- Cars, Buses & Trucks

McDaniel Rd
Northbound

Cornerstone Church
Drwy

Southbound

SR 120 (Duluth Hwy)
Eastbound

SR 120 (Duluth Hwy)
Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 9 0 9 18 1 0 0 1 1 125 3 129 5 199 0 204 352
07:15 AM 8 0 15 23 0 0 0 0 0 144 4 148 5 234 1 240 411
07:30 AM 7 0 21 28 0 0 0 0 0 155 1 156 3 290 1 294 478
07:45 AM 3 0 20 23 0 0 0 0 1 193 4 198 11 254 0 265 486

Total 27 0 65 92 1 0 0 1 2 617 12 631 24 977 2 1003 1727

08:00 AM 11 0 22 33 0 0 0 0 0 194 4 198 9 241 3 253 484
08:15 AM 13 0 13 26 0 0 0 0 2 215 15 232 11 191 0 202 460
08:30 AM 9 0 19 28 3 0 6 9 2 214 11 227 12 194 13 219 483
08:45 AM 8 0 18 26 7 0 9 16 5 187 12 204 12 181 8 201 447

Total 41 0 72 113 10 0 15 25 9 810 42 861 44 807 24 875 1874

*** BREAK ***

04:00 PM 4 0 15 19 2 0 5 7 1 217 10 228 20 170 0 190 444
04:15 PM 6 0 2 8 0 0 0 0 0 233 7 240 18 164 0 182 430
04:30 PM 0 0 11 11 1 0 1 2 0 225 10 235 13 166 0 179 427
04:45 PM 4 0 9 13 0 0 0 0 0 230 7 237 15 183 0 198 448

Total 14 0 37 51 3 0 6 9 1 905 34 940 66 683 0 749 1749

05:00 PM 4 0 5 9 0 0 0 0 0 189 9 198 18 248 0 266 473
05:15 PM 3 0 6 9 0 0 0 0 0 224 9 233 14 234 0 248 490
05:30 PM 4 0 17 21 0 0 1 1 0 242 9 251 20 212 0 232 505
05:45 PM 7 0 18 25 1 0 0 1 0 212 11 223 21 191 1 213 462

Total 18 0 46 64 1 0 1 2 0 867 38 905 73 885 1 959 1930

Grand Total 100 0 220 320 15 0 22 37 12 3199 126 3337 207 3352 27 3586 7280
Apprch % 31.2 0 68.8  40.5 0 59.5  0.4 95.9 3.8  5.8 93.5 0.8   

Total % 1.4 0 3 4.4 0.2 0 0.3 0.5 0.2 43.9 1.7 45.8 2.8 46 0.4 49.3

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210269
Site Code : 20210269
Start Date : 08-24-2021
Page No : 2

TMC DATA
SR 120 (Duluth Hwy) @ McDaniel Rd
7-9 am | 4-6 pm

McDaniel Rd
Northbound

Cornerstone Church
Drwy

Southbound

SR 120 (Duluth Hwy)
Eastbound

SR 120 (Duluth Hwy)
Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 3 0 20 23 0 0 0 0 1 193 4 198 11 254 0 265 486

08:00 AM 11 0 22 33 0 0 0 0 0 194 4 198 9 241 3 253 484
08:15 AM 13 0 13 26 0 0 0 0 2 215 15 232 11 191 0 202 460
08:30 AM 9 0 19 28 3 0 6 9 2 214 11 227 12 194 13 219 483

Total Volume 36 0 74 110 3 0 6 9 5 816 34 855 43 880 16 939 1913
% App. Total 32.7 0 67.3  33.3 0 66.7  0.6 95.4 4  4.6 93.7 1.7   

PHF .692 .000 .841 .833 .250 .000 .250 .250 .625 .949 .567 .921 .896 .866 .308 .886 .984
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     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210269
Site Code : 20210269
Start Date : 08-24-2021
Page No : 3

TMC DATA
SR 120 (Duluth Hwy) @ McDaniel Rd
7-9 am | 4-6 pm

McDaniel Rd
Northbound

Cornerstone Church
Drwy

Southbound

SR 120 (Duluth Hwy)
Eastbound

SR 120 (Duluth Hwy)
Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 4 0 5 9 0 0 0 0 0 189 9 198 18 248 0 266 473
05:15 PM 3 0 6 9 0 0 0 0 0 224 9 233 14 234 0 248 490
05:30 PM 4 0 17 21 0 0 1 1 0 242 9 251 20 212 0 232 505

05:45 PM 7 0 18 25 1 0 0 1 0 212 11 223 21 191 1 213 462
Total Volume 18 0 46 64 1 0 1 2 0 867 38 905 73 885 1 959 1930

% App. Total 28.1 0 71.9  50 0 50  0 95.8 4.2  7.6 92.3 0.1   
PHF .643 .000 .639 .640 .250 .000 .250 .500 .000 .896 .864 .901 .869 .892 .250 .901 .955
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Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210270
Site Code : 20210270
Start Date : 08-24-2021
Page No : 1

TMC DATA
SR 120 (Duluth Hwy) @ Northmont Pkwy
7-9 am | 4-6 pm

Groups Printed- Cars, Buses & Trucks
Northmont Pkwy

Northbound
Northmont Pkwy

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 16 0 10 26 1 1 0 2 0 95 30 125 38 180 0 218 371
07:15 AM 22 1 9 32 0 1 1 2 0 99 45 144 25 194 5 224 402
07:30 AM 36 0 3 39 1 0 4 5 1 110 44 155 40 219 2 261 460
07:45 AM 36 2 11 49 2 3 3 8 2 142 49 193 34 255 0 289 539

Total 110 3 33 146 4 5 8 17 3 446 168 617 137 848 7 992 1772

08:00 AM 41 0 14 55 1 0 1 2 2 117 75 194 56 213 0 269 520
08:15 AM 25 2 13 40 5 2 3 10 1 161 53 215 45 225 1 271 536
08:30 AM 30 1 7 38 3 1 2 6 1 144 69 214 58 177 2 237 495
08:45 AM 27 1 15 43 2 2 5 9 0 147 40 187 60 220 4 284 523

Total 123 4 49 176 11 5 11 27 4 569 237 810 219 835 7 1061 2074

*** BREAK ***

04:00 PM 30 0 30 60 1 1 1 3 1 169 47 217 13 146 2 161 441
04:15 PM 44 1 35 80 0 2 1 3 1 193 39 233 15 149 2 166 482
04:30 PM 41 2 34 77 2 0 3 5 2 178 45 225 25 144 2 171 478
04:45 PM 48 2 32 82 2 2 1 5 1 203 26 230 28 128 1 157 474

Total 163 5 131 299 5 5 6 16 5 743 157 905 81 567 7 655 1875

05:00 PM 48 2 31 81 0 0 0 0 3 157 29 189 19 125 1 145 415
05:15 PM 82 3 83 168 2 0 2 4 0 191 33 224 27 200 2 229 625
05:30 PM 59 0 35 94 3 0 1 4 0 186 56 242 23 171 4 198 538
05:45 PM 48 0 48 96 3 1 1 5 2 205 5 212 24 187 4 215 528

Total 237 5 197 439 8 1 4 13 5 739 123 867 93 683 11 787 2106

Grand Total 633 17 410 1060 28 16 29 73 17 2497 685 3199 530 2933 32 3495 7827
Apprch % 59.7 1.6 38.7  38.4 21.9 39.7  0.5 78.1 21.4  15.2 83.9 0.9   

Total % 8.1 0.2 5.2 13.5 0.4 0.2 0.4 0.9 0.2 31.9 8.8 40.9 6.8 37.5 0.4 44.7

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210270
Site Code : 20210270
Start Date : 08-24-2021
Page No : 2

TMC DATA
SR 120 (Duluth Hwy) @ Northmont Pkwy
7-9 am | 4-6 pm

Northmont Pkwy
Northbound

Northmont Pkwy
Southbound

SR 120 (Duluth Hwy)
Eastbound

SR 120 (Duluth Hwy)
Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 36 2 11 49 2 3 3 8 2 142 49 193 34 255 0 289 539

08:00 AM 41 0 14 55 1 0 1 2 2 117 75 194 56 213 0 269 520
08:15 AM 25 2 13 40 5 2 3 10 1 161 53 215 45 225 1 271 536
08:30 AM 30 1 7 38 3 1 2 6 1 144 69 214 58 177 2 237 495

Total Volume 132 5 45 182 11 6 9 26 6 564 246 816 193 870 3 1066 2090
% App. Total 72.5 2.7 24.7  42.3 23.1 34.6  0.7 69.1 30.1  18.1 81.6 0.3   

PHF .805 .625 .804 .827 .550 .500 .750 .650 .750 .876 .820 .949 .832 .853 .375 .922 .969
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Peak Hour Begins at 07:45 AM
 
Cars, Buses & Trucks

Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210270
Site Code : 20210270
Start Date : 08-24-2021
Page No : 3

TMC DATA
SR 120 (Duluth Hwy) @ Northmont Pkwy
7-9 am | 4-6 pm

Northmont Pkwy
Northbound

Northmont Pkwy
Southbound

SR 120 (Duluth Hwy)
Eastbound

SR 120 (Duluth Hwy)
Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 48 2 31 81 0 0 0 0 3 157 29 189 19 125 1 145 415
05:15 PM 82 3 83 168 2 0 2 4 0 191 33 224 27 200 2 229 625

05:30 PM 59 0 35 94 3 0 1 4 0 186 56 242 23 171 4 198 538
05:45 PM 48 0 48 96 3 1 1 5 2 205 5 212 24 187 4 215 528

Total Volume 237 5 197 439 8 1 4 13 5 739 123 867 93 683 11 787 2106
% App. Total 54 1.1 44.9  61.5 7.7 30.8  0.6 85.2 14.2  11.8 86.8 1.4   

PHF .723 .417 .593 .653 .667 .250 .500 .650 .417 .901 .549 .896 .861 .854 .688 .859 .842
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Peak Hour Begins at 05:00 PM
 
Cars, Buses & Trucks

Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210271
Site Code : 20210271
Start Date : 08-24-2021
Page No : 1

TMC DATA
SR 120 (Duluth Hwy) @ 2434 State Farm
Office Drwy
7-9 am | 4-6 pm

Groups Printed- Cars, Buses & Trucks

Northbound
2434 State Farm Drwy 

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 0 0 0 0 1 0 2 3 3 135 0 138 0 204 5 209 350
07:15 AM 0 0 0 0 2 0 1 3 4 159 0 163 0 240 5 245 411
07:30 AM 0 0 0 0 2 0 3 5 3 176 0 179 0 294 4 298 482
07:45 AM 0 0 0 0 2 0 3 5 2 213 0 215 0 265 5 270 490

Total 0 0 0 0 7 0 9 16 12 683 0 695 0 1003 19 1022 1733

08:00 AM 0 0 0 0 3 0 1 4 5 216 0 221 0 253 4 257 482
08:15 AM 0 0 0 0 4 0 3 7 3 228 0 231 0 202 3 205 443
08:30 AM 0 0 0 0 5 0 2 7 4 236 0 240 0 219 2 221 468
08:45 AM 0 0 0 0 3 0 5 8 0 212 0 212 0 201 4 205 425

Total 0 0 0 0 15 0 11 26 12 892 0 904 0 875 13 888 1818

*** BREAK ***

04:00 PM 0 0 0 0 5 0 2 7 1 234 0 235 0 190 3 193 435
04:15 PM 0 0 0 0 5 0 1 6 1 235 0 236 0 182 2 184 426
04:30 PM 0 0 0 0 4 0 3 7 2 237 0 239 0 179 2 181 427
04:45 PM 0 0 0 0 4 0 3 7 1 239 0 240 0 198 3 201 448

Total 0 0 0 0 18 0 9 27 5 945 0 950 0 749 10 759 1736

05:00 PM 0 0 0 0 5 0 4 9 3 194 0 197 0 266 3 269 475
05:15 PM 0 0 0 0 3 0 2 5 1 230 0 231 0 248 2 250 486
05:30 PM 0 0 0 0 4 0 1 5 1 259 0 260 0 232 4 236 501
05:45 PM 0 0 0 0 3 0 1 4 2 231 0 233 0 213 4 217 454

Total 0 0 0 0 15 0 8 23 7 914 0 921 0 959 13 972 1916

Grand Total 0 0 0 0 55 0 37 92 36 3434 0 3470 0 3586 55 3641 7203
Apprch % 0 0 0  59.8 0 40.2  1 99 0  0 98.5 1.5   

Total % 0 0 0 0 0.8 0 0.5 1.3 0.5 47.7 0 48.2 0 49.8 0.8 50.5

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210271
Site Code : 20210271
Start Date : 08-24-2021
Page No : 2

TMC DATA
SR 120 (Duluth Hwy) @ 2434 State Farm
Office Drwy
7-9 am | 4-6 pm

Northbound
2434 State Farm Drwy 

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 2 0 3 5 3 176 0 179 0 294 4 298 482
07:45 AM 0 0 0 0 2 0 3 5 2 213 0 215 0 265 5 270 490

08:00 AM 0 0 0 0 3 0 1 4 5 216 0 221 0 253 4 257 482
08:15 AM 0 0 0 0 4 0 3 7 3 228 0 231 0 202 3 205 443

Total Volume 0 0 0 0 11 0 10 21 13 833 0 846 0 1014 16 1030 1897
% App. Total 0 0 0  52.4 0 47.6  1.5 98.5 0  0 98.4 1.6   

PHF .000 .000 .000 .000 .688 .000 .833 .750 .650 .913 .000 .916 .000 .862 .800 .864 .968
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Peak Hour Begins at 07:30 AM
 
Cars, Buses & Trucks

Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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File Name : 20210271
Site Code : 20210271
Start Date : 08-24-2021
Page No : 3

TMC DATA
SR 120 (Duluth Hwy) @ 2434 State Farm
Office Drwy
7-9 am | 4-6 pm

Northbound
2434 State Farm Drwy 

Southbound
SR 120 (Duluth Hwy)

Eastbound
SR 120 (Duluth Hwy)

Westbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0 5 0 4 9 3 194 0 197 0 266 3 269 475
05:15 PM 0 0 0 0 3 0 2 5 1 230 0 231 0 248 2 250 486
05:30 PM 0 0 0 0 4 0 1 5 1 259 0 260 0 232 4 236 501

05:45 PM 0 0 0 0 3 0 1 4 2 231 0 233 0 213 4 217 454
Total Volume 0 0 0 0 15 0 8 23 7 914 0 921 0 959 13 972 1916

% App. Total 0 0 0  65.2 0 34.8  0.8 99.2 0  0 98.7 1.3   
PHF .000 .000 .000 .000 .750 .000 .500 .639 .583 .882 .000 .886 .000 .901 .813 .903 .956
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Peak Hour Begins at 05:00 PM
 
Cars, Buses & Trucks

Peak Hour Data

North

     A & R Engineering, Inc.
     2160 Kingston Court, Suite 'O',

     Marietta, GA 30067
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Location Growth Rate R Squared Station ID Route 2017 2018 2019 2020

SR 120 (Duluth Hwy) w/o Mead 0.2% 0.75 135‐0163 00012000 22,400 22,400 22,500 20,700 Minor Arte

SR 120 (Duluth Hwy) w/o Claibo 5.7% 0.79 135‐0161 00012000 16,700 18,600 18,700 16,900

Oak Hampton Way w/o Amesb 2.6% 0.75 135‐8461 00619500 190 190 200 110

Weighted Average 2.6% 0.82 39,290 41,190 41,400

Traffic Counter RCLINK 2017 2018 2019 Sum X

135‐0163 00012000 22,400 22,400 22,500 Sum Y

Sum XY

Sum X2

Count

a

b

Mean Y

SStot

SSres

R2

0.2% Intercept ‐78,467 Slope 50.00

22,383 22,433 22,483

Traffic Counter RCLINK 2017 2018 2019 Sum X

135‐0161 00012000 16,700 18,600 18,700 Sum Y

Sum XY

Sum X2

Count

a

b

Mean Y

SStot

SSres

R2

5.7% Intercept ‐2,000,000 Slope 1,000.00

17,000 18,000 19,000

Traffic Counter RCLINK 2017 2018 2019 Sum X

135‐8461 00619500 190 190 200 Sum Y

Sum XY

Sum X2

Count

a

b

Mean Y

SStot

SSres

R2

2.6% Intercept ‐9,897 Slope 5.00

188 193 198

Traffic Counter RCLINK 2017 2018 2019 Sum X

0 0 0 0 0 Sum Y

Sum XY

Sum X2

Count

a

b

Mean Y

SStot

SSres

R2

#DIV/0! Intercept 0 Slope 0.00

0 0 0

Traffic Counter RCLINK 2017 2018 2019 Sum X

0 0 0 0 0 Sum Y

Sum XY

Sum X2

Count

a

b

Mean Y

SStot

SSres

R2

#DIV/0! Intercept 0 Slope 0.00

0 0 0

SR 120 (Duluth Hwy) w/o Meadow Church Rd
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Location

Trend Line

Trend Line

Growth Rate
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HCM 6th TWSC 1a. Existing AM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 776 1003 7 8 2
Future Vol, veh/h 4 776 1003 7 8 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 792 1023 7 8 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1030 0 - 0 1827 1027
          Stage 1 - - - - 1027 -
          Stage 2 - - - - 800 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 674 - - - 84 285
          Stage 1 - - - - 345 -
          Stage 2 - - - - 442 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 674 - - - 83 285
Mov Cap-2 Maneuver - - - - 83 -
          Stage 1 - - - - 343 -
          Stage 2 - - - - 442 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 46.4
HCM LOS E
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 674 - - - 97
HCM Lane V/C Ratio 0.006 - - - 0.105
HCM Control Delay (s) 10.4 - - - 46.4
HCM Lane LOS B - - - E
HCM 95th %tile Q(veh) 0 - - - 0.3

sarjyal
RECEIVED



HCM 6th TWSC 1a. Existing AM
2: McDaniel Rd/Cornerstone Church Drwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 2

Intersection
Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 816 34 43 880 16 36 0 74 3 0 6
Future Vol, veh/h 5 816 34 43 880 16 36 0 74 3 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 833 35 44 898 16 37 0 76 3 0 6
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 914 0 0 833 0 0 1840 1845 833 1837 1837 906
          Stage 1 - - - - - - 843 843 - 994 994 -
          Stage 2 - - - - - - 997 1002 - 843 843 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 746 - - 800 - - 58 75 369 58 76 334
          Stage 1 - - - - - - 358 380 - 295 323 -
          Stage 2 - - - - - - 294 320 - 358 380 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 746 - - 800 - - 54 70 369 44 71 334
Mov Cap-2 Maneuver - - - - - - 54 70 - 44 71 -
          Stage 1 - - - - - - 355 377 - 293 305 -
          Stage 2 - - - - - - 273 302 - 283 377 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.4 63.8 42.9
HCM LOS F E
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 54 369 746 - - 800 - - 104
HCM Lane V/C Ratio 0.68 0.205 0.007 - - 0.055 - - 0.088
HCM Control Delay (s) 159.7 17.2 9.9 - - 9.8 - - 42.9
HCM Lane LOS F C A - - A - - E
HCM 95th %tile Q(veh) 2.8 0.8 0 - - 0.2 - - 0.3
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HCM 6th TWSC 1a. Existing AM
3: SR 120 (Duluth Hwy) & 2434 (State Farm Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 3

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 13 833 1014 16 11 10
Future Vol, veh/h 13 833 1014 16 11 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 859 1045 16 11 10
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1061 0 - 0 1938 1053
          Stage 1 - - - - 1053 -
          Stage 2 - - - - 885 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 657 - - - 72 275
          Stage 1 - - - - 336 -
          Stage 2 - - - - 403 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 657 - - - 69 275
Mov Cap-2 Maneuver - - - - 69 -
          Stage 1 - - - - 323 -
          Stage 2 - - - - 403 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 47
HCM LOS E
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 657 - - - 107
HCM Lane V/C Ratio 0.02 - - - 0.202
HCM Control Delay (s) 10.6 0 - - 47
HCM Lane LOS B A - - E
HCM 95th %tile Q(veh) 0.1 - - - 0.7
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Timings 1a. Existing AM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 6 564 246 193 870 3 132 5 45 11 6
Future Volume (vph) 6 564 246 193 870 3 132 5 45 11 6
Lane Group Flow (vph) 6 581 254 199 897 3 136 5 46 11 15
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 73.0 73.0 73.0 15.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 60.8% 60.8% 60.8% 12.5% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.02 0.50 0.24 0.35 0.63 0.00 0.69 0.02 0.16 0.06 0.06
Control Delay 11.0 15.2 2.4 6.0 9.6 0.0 65.8 40.6 4.7 41.8 26.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 15.2 2.4 6.0 9.6 0.0 65.8 40.6 4.7 41.8 26.6
Queue Length 50th (ft) 2 233 4 34 266 0 101 3 0 7 4
Queue Length 95th (ft) 8 377 41 71 484 0 161 15 15 24 23
Internal Link Dist (ft) 436 478 799 530
Turn Bay Length (ft) 215 175 70 185 200
Base Capacity (vph) 357 1164 1079 576 1427 1218 307 411 406 310 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.50 0.24 0.35 0.63 0.00 0.44 0.01 0.11 0.04 0.04

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 564 246 193 870 3 132 5 45 11 6 9
Future Volume (veh/h) 6 564 246 193 870 3 132 5 45 11 6 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 6 581 0 199 897 3 136 5 0 11 6 9
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 425 1294 608 1471 1246 220 228 229 82 124
Arrive On Green 0.69 0.69 0.00 0.05 0.79 0.79 0.12 0.12 0.00 0.12 0.12 0.12
Sat Flow, veh/h 619 1870 1585 1781 1870 1585 1398 1870 1585 1411 675 1013
Grp Volume(v), veh/h 6 581 0 199 897 3 136 5 0 11 0 15
Grp Sat Flow(s),veh/h/ln 619 1870 1585 1781 1870 1585 1398 1870 1585 1411 0 1688
Q Serve(g_s), s 0.5 16.7 0.0 3.7 23.6 0.0 11.5 0.3 0.0 0.8 0.0 0.9
Cycle Q Clear(g_c), s 12.7 16.7 0.0 3.7 23.6 0.0 12.4 0.3 0.0 1.1 0.0 0.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 425 1294 608 1471 1246 220 228 229 0 206
V/C Ratio(X) 0.01 0.45 0.33 0.61 0.00 0.62 0.02 0.05 0.00 0.07
Avail Cap(c_a), veh/h 425 1294 662 1471 1246 358 413 368 0 373
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 10.2 8.3 0.0 5.9 5.3 2.7 52.2 46.4 0.0 46.9 0.0 46.7
Incr Delay (d2), s/veh 0.1 1.1 0.0 0.3 1.9 0.0 2.8 0.0 0.0 0.1 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.1 10.1 0.0 1.9 11.2 0.0 7.4 0.2 0.0 0.5 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.3 9.4 0.0 6.2 7.2 2.7 55.0 46.4 0.0 47.0 0.0 46.8
LnGrp LOS B A A A A D D D A D
Approach Vol, veh/h 587 A 1099 141 A 26
Approach Delay, s/veh 9.4 7.0 54.7 46.9
Approach LOS A A D D

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 11.4 88.5 20.1 99.9 20.1
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 67.5 26.5 82.5 26.5
Max Q Clear Time (g_c+I1), s 5.7 18.7 3.1 25.6 14.4
Green Ext Time (p_c), s 0.2 20.8 0.0 39.8 0.3

Intersection Summary
HCM 6th Ctrl Delay 11.9
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 1b. Existing PM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 916 890 3 3 0
Future Vol, veh/h 0 916 890 3 3 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 954 927 3 3 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 930 0 - 0 1883 929
          Stage 1 - - - - 929 -
          Stage 2 - - - - 954 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 736 - - - 78 324
          Stage 1 - - - - 385 -
          Stage 2 - - - - 374 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 736 - - - 78 324
Mov Cap-2 Maneuver - - - - 78 -
          Stage 1 - - - - 385 -
          Stage 2 - - - - 374 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 53.1
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 736 - - - 78
HCM Lane V/C Ratio - - - - 0.04
HCM Control Delay (s) 0 - - - 53.1
HCM Lane LOS A - - - F
HCM 95th %tile Q(veh) 0 - - - 0.1

sarjyal
RECEIVED
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Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 867 38 73 885 1 18 0 46 1 0 1
Future Vol, veh/h 0 867 38 73 885 1 18 0 46 1 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 913 40 77 932 1 19 0 48 1 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 933 0 0 913 0 0 2000 2000 913 2000 2000 933
          Stage 1 - - - - - - 913 913 - 1087 1087 -
          Stage 2 - - - - - - 1087 1087 - 913 913 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 734 - - 746 - - 45 60 331 45 60 323
          Stage 1 - - - - - - 328 352 - 262 292 -
          Stage 2 - - - - - - 262 292 - 328 352 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 734 - - 746 - - 41 54 331 35 54 323
Mov Cap-2 Maneuver - - - - - - 41 54 - 35 54 -
          Stage 1 - - - - - - 328 352 - 262 262 -
          Stage 2 - - - - - - 234 262 - 280 352 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.8 55.8 64.1
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 41 331 734 - - 746 - - 63
HCM Lane V/C Ratio 0.462 0.146 - - - 0.103 - - 0.033
HCM Control Delay (s) 153.2 17.7 0 - - 10.4 - - 64.1
HCM Lane LOS F C A - - B - - F
HCM 95th %tile Q(veh) 1.6 0.5 0 - - 0.3 - - 0.1
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 914 959 13 15 8
Future Vol, veh/h 7 914 959 13 15 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 952 999 14 16 8
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1013 0 - 0 1972 1006
          Stage 1 - - - - 1006 -
          Stage 2 - - - - 966 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 684 - - - 69 293
          Stage 1 - - - - 353 -
          Stage 2 - - - - 369 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 684 - - - 67 293
Mov Cap-2 Maneuver - - - - 67 -
          Stage 1 - - - - 345 -
          Stage 2 - - - - 369 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 57.4
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 684 - - - 92
HCM Lane V/C Ratio 0.011 - - - 0.26
HCM Control Delay (s) 10.3 0 - - 57.4
HCM Lane LOS B A - - F
HCM 95th %tile Q(veh) 0 - - - 0.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 5 739 123 93 683 11 237 5 197 8 1
Future Volume (vph) 5 739 123 93 683 11 237 5 197 8 1
Lane Group Flow (vph) 6 880 146 111 813 13 282 6 235 10 6
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 70.0 70.0 70.0 15.0 85.0 85.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 58.3% 58.3% 58.3% 12.5% 70.8% 70.8% 29.2% 29.2% 29.2% 29.2% 29.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.02 0.83 0.16 0.45 0.64 0.01 0.89 0.01 0.44 0.03 0.02
Control Delay 13.2 30.6 6.3 12.9 14.2 1.4 74.3 34.4 7.3 35.0 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 30.6 6.3 12.9 14.2 1.4 74.3 34.4 7.3 35.0 22.2
Queue Length 50th (ft) 2 559 21 28 346 0 207 4 0 6 1
Queue Length 95th (ft) 9 686 48 46 417 4 #308 14 48 19 11
Internal Link Dist (ft) 436 478 799 530
Turn Bay Length (ft) 215 175 70 185 200
Base Capacity (vph) 312 1061 938 264 1272 1088 345 457 566 345 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.83 0.16 0.42 0.64 0.01 0.82 0.01 0.42 0.03 0.01

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 739 123 93 683 11 237 5 197 8 1 4
Future Volume (veh/h) 5 739 123 93 683 11 237 5 197 8 1 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 6 880 0 111 813 13 282 6 0 10 1 5
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 359 1129 291 1290 1093 364 409 364 59 296
Arrive On Green 0.60 0.60 0.00 0.04 0.69 0.69 0.22 0.22 0.00 0.22 0.22 0.22
Sat Flow, veh/h 663 1870 1585 1781 1870 1585 1410 1870 1585 1410 271 1355
Grp Volume(v), veh/h 6 880 0 111 813 13 282 6 0 10 0 6
Grp Sat Flow(s),veh/h/ln 663 1870 1585 1781 1870 1585 1410 1870 1585 1410 0 1626
Q Serve(g_s), s 0.6 42.3 0.0 2.7 28.6 0.3 23.5 0.3 0.0 0.7 0.0 0.3
Cycle Q Clear(g_c), s 18.8 42.3 0.0 2.7 28.6 0.3 23.9 0.3 0.0 1.0 0.0 0.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83
Lane Grp Cap(c), veh/h 359 1129 291 1290 1093 364 409 364 0 355
V/C Ratio(X) 0.02 0.78 0.38 0.63 0.01 0.77 0.01 0.03 0.00 0.02
Avail Cap(c_a), veh/h 359 1129 359 1290 1093 403 460 403 0 400
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.2 17.8 0.0 17.3 10.2 5.8 46.1 36.8 0.0 37.1 0.0 36.8
Incr Delay (d2), s/veh 0.1 5.4 0.0 0.8 2.3 0.0 8.3 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.2 24.6 0.0 2.2 15.9 0.2 13.8 0.2 0.0 0.4 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.3 23.2 0.0 18.1 12.6 5.8 54.5 36.8 0.0 37.2 0.0 36.8
LnGrp LOS B C B B A D D D A D
Approach Vol, veh/h 886 A 937 288 A 16
Approach Delay, s/veh 23.1 13.1 54.1 37.0
Approach LOS C B D D

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 77.9 31.7 88.3 31.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 64.5 29.5 79.5 29.5
Max Q Clear Time (g_c+I1), s 4.7 44.3 3.0 30.6 25.9
Green Ext Time (p_c), s 0.1 16.8 0.0 31.9 0.3

Intersection Summary
HCM 6th Ctrl Delay 23.0
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 2a. No-Build AM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 817 1056 7 8 2
Future Vol, veh/h 4 817 1056 7 8 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 834 1078 7 8 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1085 0 - 0 1924 1082
          Stage 1 - - - - 1082 -
          Stage 2 - - - - 842 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 643 - - - 73 264
          Stage 1 - - - - 325 -
          Stage 2 - - - - 423 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 643 - - - 73 264
Mov Cap-2 Maneuver - - - - 73 -
          Stage 1 - - - - 323 -
          Stage 2 - - - - 423 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 53
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 643 - - - 85
HCM Lane V/C Ratio 0.006 - - - 0.12
HCM Control Delay (s) 10.6 - - - 53
HCM Lane LOS B - - - F
HCM 95th %tile Q(veh) 0 - - - 0.4
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Intersection
Int Delay, s/veh 5.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 859 36 45 926 17 38 0 78 3 0 6
Future Vol, veh/h 5 859 36 45 926 17 38 0 78 3 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 877 37 46 945 17 39 0 80 3 0 6
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 962 0 0 877 0 0 1936 1941 877 1933 1933 954
          Stage 1 - - - - - - 887 887 - 1046 1046 -
          Stage 2 - - - - - - 1049 1054 - 887 887 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 715 - - 770 - - 50 65 348 50 66 314
          Stage 1 - - - - - - 339 362 - 276 305 -
          Stage 2 - - - - - - 275 303 - 339 362 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 715 - - 770 - - 47 61 348 37 62 314
Mov Cap-2 Maneuver - - - - - - 47 61 - 37 62 -
          Stage 1 - - - - - - 337 359 - 274 287 -
          Stage 2 - - - - - - 254 285 - 260 359 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 82.9 49.5
HCM LOS F E
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 47 348 715 - - 770 - - 90
HCM Lane V/C Ratio 0.825 0.229 0.007 - - 0.06 - - 0.102
HCM Control Delay (s) 215.4 18.4 10.1 - - 10 - - 49.5
HCM Lane LOS F C B - - A - - E
HCM 95th %tile Q(veh) 3.3 0.9 0 - - 0.2 - - 0.3
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HCM 6th TWSC 2a. No-Build AM
3: SR 120 (Duluth Hwy) & 2434 (State Farm Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 3

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 14 877 1067 17 12 11
Future Vol, veh/h 14 877 1067 17 12 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 14 904 1100 18 12 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1118 0 - 0 2041 1109
          Stage 1 - - - - 1109 -
          Stage 2 - - - - 932 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 625 - - - 62 255
          Stage 1 - - - - 316 -
          Stage 2 - - - - 383 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 625 - - - 59 255
Mov Cap-2 Maneuver - - - - 59 -
          Stage 1 - - - - 302 -
          Stage 2 - - - - 383 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 56.5
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 625 - - - 93
HCM Lane V/C Ratio 0.023 - - - 0.255
HCM Control Delay (s) 10.9 0 - - 56.5
HCM Lane LOS B A - - F
HCM 95th %tile Q(veh) 0.1 - - - 0.9
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Timings 2a. No-Build AM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 6 594 259 203 916 3 139 5 47 12 6
Future Volume (vph) 6 594 259 203 916 3 139 5 47 12 6
Lane Group Flow (vph) 6 612 267 209 944 3 143 5 48 12 15
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 71.0 71.0 71.0 17.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 59.2% 59.2% 59.2% 14.2% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.02 0.53 0.25 0.38 0.67 0.00 0.70 0.02 0.16 0.06 0.06
Control Delay 11.5 16.1 3.0 6.6 10.8 0.0 65.9 40.0 5.0 41.3 26.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 16.1 3.0 6.6 10.8 0.0 65.9 40.0 5.0 41.3 26.2
Queue Length 50th (ft) 2 253 10 37 302 0 107 3 0 8 4
Queue Length 95th (ft) 9 423 52 76 554 0 167 14 16 25 23
Internal Link Dist (ft) 436 478 799 530
Turn Bay Length (ft) 215 175 70 185 200
Base Capacity (vph) 321 1157 1070 553 1418 1210 307 411 406 310 381
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.53 0.25 0.38 0.67 0.00 0.47 0.01 0.12 0.04 0.04

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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HCM 6th Signalized Intersection Summary 2a. No-Build AM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 594 259 203 916 3 139 5 47 12 6 9
Future Volume (veh/h) 6 594 259 203 916 3 139 5 47 12 6 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 6 612 0 209 944 3 143 5 0 12 6 9
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 1278 581 1461 1238 227 238 236 86 129
Arrive On Green 0.68 0.68 0.00 0.05 0.78 0.78 0.13 0.13 0.00 0.13 0.13 0.13
Sat Flow, veh/h 592 1870 1585 1781 1870 1585 1398 1870 1585 1411 675 1013
Grp Volume(v), veh/h 6 612 0 209 944 3 143 5 0 12 0 15
Grp Sat Flow(s),veh/h/ln 592 1870 1585 1781 1870 1585 1398 1870 1585 1411 0 1688
Q Serve(g_s), s 0.5 18.5 0.0 4.0 26.7 0.0 12.0 0.3 0.0 0.9 0.0 0.9
Cycle Q Clear(g_c), s 15.5 18.5 0.0 4.0 26.7 0.0 13.0 0.3 0.0 1.2 0.0 0.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 391 1278 581 1461 1238 227 238 236 0 214
V/C Ratio(X) 0.02 0.48 0.36 0.65 0.00 0.63 0.02 0.05 0.00 0.07
Avail Cap(c_a), veh/h 391 1278 659 1461 1238 358 413 368 0 373
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 11.8 8.9 0.0 6.5 5.8 2.9 51.9 45.8 0.0 46.4 0.0 46.1
Incr Delay (d2), s/veh 0.1 1.3 0.0 0.4 2.2 0.0 2.9 0.0 0.0 0.1 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.1 11.1 0.0 2.1 12.7 0.0 7.7 0.2 0.0 0.6 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.9 10.2 0.0 6.9 8.0 2.9 54.7 45.9 0.0 46.5 0.0 46.3
LnGrp LOS B B A A A D D D A D
Approach Vol, veh/h 618 A 1156 148 A 27
Approach Delay, s/veh 10.2 7.8 54.4 46.4
Approach LOS B A D D

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 11.7 87.5 20.7 99.3 20.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 11.5 65.5 26.5 82.5 26.5
Max Q Clear Time (g_c+I1), s 6.0 20.5 3.2 28.7 15.0
Green Ext Time (p_c), s 0.3 21.3 0.0 40.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 12.6
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 2b. No-Build PM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 964 937 3 3 0
Future Vol, veh/h 0 964 937 3 3 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1004 976 3 3 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 979 0 - 0 1982 978
          Stage 1 - - - - 978 -
          Stage 2 - - - - 1004 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 705 - - - 68 304
          Stage 1 - - - - 364 -
          Stage 2 - - - - 354 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 705 - - - 68 304
Mov Cap-2 Maneuver - - - - 68 -
          Stage 1 - - - - 364 -
          Stage 2 - - - - 354 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 60.5
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 705 - - - 68
HCM Lane V/C Ratio - - - - 0.046
HCM Control Delay (s) 0 - - - 60.5
HCM Lane LOS A - - - F
HCM 95th %tile Q(veh) 0 - - - 0.1
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HCM 6th TWSC 2b. No-Build PM
2: McDaniel Rd/Cornerstone Church Drwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 2

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 913 40 77 932 1 19 0 48 1 0 1
Future Vol, veh/h 0 913 40 77 932 1 19 0 48 1 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 961 42 81 981 1 20 0 51 1 0 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 982 0 0 961 0 0 2105 2105 961 2105 2105 982
          Stage 1 - - - - - - 961 961 - 1144 1144 -
          Stage 2 - - - - - - 1144 1144 - 961 961 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 703 - - 716 - - 38 51 311 38 51 302
          Stage 1 - - - - - - 308 335 - 243 275 -
          Stage 2 - - - - - - 243 275 - 308 335 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 703 - - 716 - - 35 45 311 29 45 302
Mov Cap-2 Maneuver - - - - - - 35 45 - 29 45 -
          Stage 1 - - - - - - 308 335 - 243 244 -
          Stage 2 - - - - - - 215 244 - 258 335 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.8 70.3 75.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 35 311 703 - - 716 - - 53
HCM Lane V/C Ratio 0.571 0.162 - - - 0.113 - - 0.04
HCM Control Delay (s) 200.5 18.8 0 - - 10.7 - - 75.7
HCM Lane LOS F C A - - B - - F
HCM 95th %tile Q(veh) 2 0.6 0 - - 0.4 - - 0.1
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HCM 6th TWSC 2b. No-Build PM
3: SR 120 (Duluth Hwy) & 2434 (State Farm Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 3

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 962 1010 14 16 8
Future Vol, veh/h 7 962 1010 14 16 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 1002 1052 15 17 8
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1067 0 - 0 2076 1060
          Stage 1 - - - - 1060 -
          Stage 2 - - - - 1016 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 653 - - - 59 272
          Stage 1 - - - - 333 -
          Stage 2 - - - - 350 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 653 - - - 58 272
Mov Cap-2 Maneuver - - - - 58 -
          Stage 1 - - - - 325 -
          Stage 2 - - - - 350 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 70.4
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 653 - - - 79
HCM Lane V/C Ratio 0.011 - - - 0.316
HCM Control Delay (s) 10.6 0 - - 70.4
HCM Lane LOS B A - - F
HCM 95th %tile Q(veh) 0 - - - 1.2
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Timings 2b. No-Build PM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 5 778 129 98 719 12 249 5 207 8 1
Future Volume (vph) 5 778 129 98 719 12 249 5 207 8 1
Lane Group Flow (vph) 6 926 154 117 856 14 296 6 246 10 6
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 72.0 72.0 72.0 15.0 87.0 87.0 33.0 33.0 33.0 33.0 33.0
Total Split (%) 60.0% 60.0% 60.0% 12.5% 72.5% 72.5% 27.5% 27.5% 27.5% 27.5% 27.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
v/c Ratio 0.02 0.87 0.16 0.54 0.67 0.01 0.95 0.01 0.45 0.03 0.02
Control Delay 12.4 33.4 6.0 18.6 14.5 1.5 84.8 36.0 8.0 36.5 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.4 33.4 6.0 18.6 14.5 1.5 84.8 36.0 8.0 36.5 23.2
Queue Length 50th (ft) 2 591 21 28 358 0 225 4 3 6 1
Queue Length 95th (ft) 8 725 48 57 430 4 #351 15 53 20 12
Internal Link Dist (ft) 436 478 799 530
Turn Bay Length (ft) 215 175 70 185 200
Base Capacity (vph) 285 1062 941 235 1275 1091 321 426 548 321 377
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.87 0.16 0.50 0.67 0.01 0.92 0.01 0.45 0.03 0.02

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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HCM 6th Signalized Intersection Summary 2b. No-Build PM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 778 129 98 719 12 249 5 207 8 1 4
Future Volume (veh/h) 5 778 129 98 719 12 249 5 207 8 1 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 6 926 0 117 856 14 296 6 0 10 1 5
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 323 1113 253 1276 1081 375 423 376 61 307
Arrive On Green 0.60 0.60 0.00 0.04 0.68 0.68 0.23 0.23 0.00 0.23 0.23 0.23
Sat Flow, veh/h 637 1870 1585 1781 1870 1585 1410 1870 1585 1410 271 1355
Grp Volume(v), veh/h 6 926 0 117 856 14 296 6 0 10 0 6
Grp Sat Flow(s),veh/h/ln 637 1870 1585 1781 1870 1585 1410 1870 1585 1410 0 1626
Q Serve(g_s), s 0.7 47.6 0.0 2.9 32.2 0.3 24.8 0.3 0.0 0.7 0.0 0.3
Cycle Q Clear(g_c), s 22.4 47.6 0.0 2.9 32.2 0.3 25.1 0.3 0.0 1.0 0.0 0.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83
Lane Grp Cap(c), veh/h 323 1113 253 1276 1081 375 423 376 0 368
V/C Ratio(X) 0.02 0.83 0.46 0.67 0.01 0.79 0.01 0.03 0.00 0.02
Avail Cap(c_a), veh/h 323 1113 321 1276 1081 379 429 380 0 373
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 20.8 19.5 0.0 20.5 11.2 6.1 45.8 36.0 0.0 36.4 0.0 36.1
Incr Delay (d2), s/veh 0.1 7.3 0.0 1.3 2.8 0.0 10.6 0.0 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.2 27.9 0.0 2.8 17.8 0.2 14.6 0.2 0.0 0.4 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.9 26.8 0.0 21.8 14.0 6.1 56.4 36.0 0.0 36.4 0.0 36.1
LnGrp LOS C C C B A E D D A D
Approach Vol, veh/h 932 A 987 302 A 16
Approach Delay, s/veh 26.7 14.8 56.0 36.3
Approach LOS C B E D

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 76.9 32.7 87.3 32.7
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 66.5 27.5 81.5 27.5
Max Q Clear Time (g_c+I1), s 4.9 49.6 3.0 34.2 27.1
Green Ext Time (p_c), s 0.1 14.7 0.0 33.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 25.5
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 3a. Future Build AM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 4 873 1111 9 10 2
Future Vol, veh/h 4 873 1111 9 10 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 891 1134 9 10 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1143 0 - 0 2038 1139
          Stage 1 - - - - 1139 -
          Stage 2 - - - - 899 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 611 - - - 62 245
          Stage 1 - - - - 305 -
          Stage 2 - - - - 397 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 611 - - - 62 245
Mov Cap-2 Maneuver - - - - 62 -
          Stage 1 - - - - 303 -
          Stage 2 - - - - 397 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 66
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 611 - - - 71
HCM Lane V/C Ratio 0.007 - - - 0.172
HCM Control Delay (s) 10.9 - - - 66
HCM Lane LOS B - - - F
HCM 95th %tile Q(veh) 0 - - - 0.6
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HCM 6th TWSC 3a. Future Build AM
2: McDaniel Rd/Cornerstone Church Drwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 2

Intersection
Int Delay, s/veh 28.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 923 60 113 971 17 61 2 119 3 2 6
Future Vol, veh/h 6 923 60 113 971 17 61 2 119 3 2 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 6 942 61 115 991 17 62 2 121 3 2 6
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1008 0 0 942 0 0 2188 2192 942 2185 2184 1000
          Stage 1 - - - - - - 954 954 - 1230 1230 -
          Stage 2 - - - - - - 1234 1238 - 955 954 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 687 - - 728 - - ~ 33 45 319 33 46 295
          Stage 1 - - - - - - 311 337 - 217 250 -
          Stage 2 - - - - - - 216 248 - 310 337 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 687 - - 728 - - ~ 27 38 319 17 38 295
Mov Cap-2 Maneuver - - - - - - ~ 27 38 - 17 38 -
          Stage 1 - - - - - - 308 334 - 215 211 -
          Stage 2 - - - - - - 176 209 - 189 334 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.1 $ 339.9 112.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 27 319 687 - - 728 - - 44
HCM Lane V/C Ratio 2.381 0.381 0.009 - - 0.158 - - 0.255
HCM Control Delay (s) $ 938.3 23.1 10.3 - - 10.9 - - 112.8
HCM Lane LOS F C B - - B - - F
HCM 95th %tile Q(veh) 7.8 1.7 0 - - 0.6 - - 0.9

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 3a. Future Build AM
3: Site Drwy 6/2434 (State Farm Drwy) & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 3

Intersection
Int Delay, s/veh 7.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 969 12 35 1168 17 12 1 42 12 1 12
Future Vol, veh/h 15 969 12 35 1168 17 12 1 42 12 1 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 999 12 36 1204 18 12 1 43 12 1 12
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1222 0 0 1011 0 0 2327 2329 1005 2342 2326 1213
          Stage 1 - - - - - - 1035 1035 - 1285 1285 -
          Stage 2 - - - - - - 1292 1294 - 1057 1041 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 570 - - 686 - - 26 37 293 25 37 222
          Stage 1 - - - - - - 280 309 - 202 235 -
          Stage 2 - - - - - - 200 233 - 272 307 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 570 - - 686 - - 20 29 293 17 29 222
Mov Cap-2 Maneuver - - - - - - 20 29 - 17 29 -
          Stage 1 - - - - - - 263 290 - 190 196 -
          Stage 2 - - - - - - 157 195 - 217 289 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.3 152.8 295.1
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 71 570 - - 686 - - 31
HCM Lane V/C Ratio 0.799 0.027 - - 0.053 - - 0.831
HCM Control Delay (s) 152.8 11.5 0 - 10.5 0 - 295.1
HCM Lane LOS F B A - B A - F
HCM 95th %tile Q(veh) 3.8 0.1 - - 0.2 - - 2.8
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Timings 3a. Future Build AM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 21 670 303 203 993 3 183 5 47 12 6
Future Volume (vph) 21 670 303 203 993 3 183 5 47 12 6
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 70.0 70.0 70.0 18.0 88.0 88.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 58.3% 58.3% 58.3% 15.0% 73.3% 73.3% 26.7% 26.7% 26.7% 26.7% 26.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 71.8 71.8 71.8 87.9 87.9 87.9 21.1 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.60 0.60 0.60 0.73 0.73 0.73 0.18 0.18 0.18 0.18 0.18
v/c Ratio 0.09 0.62 0.30 0.46 0.75 0.00 0.78 0.02 0.14 0.05 0.10
Control Delay 13.8 19.7 4.4 9.0 15.1 0.0 68.9 37.6 4.6 38.7 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 19.7 4.4 9.0 15.1 0.0 68.9 37.6 4.6 38.7 17.6
LOS B B A A B A E D A D B
Approach Delay 15.0 14.0 55.5 23.5
Approach LOS B B E C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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HCM 6th Signalized Intersection Summary 3a. Future Build AM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 670 303 203 993 3 183 5 47 12 6 24
Future Volume (veh/h) 21 670 303 203 993 3 183 5 47 12 6 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 22 691 0 209 1024 3 189 5 0 12 6 25
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 292 1188 480 1381 1171 272 317 296 54 224
Arrive On Green 0.63 0.63 0.00 0.06 0.74 0.74 0.17 0.17 0.00 0.17 0.17 0.17
Sat Flow, veh/h 549 1870 1585 1781 1870 1585 1378 1870 1585 1411 316 1317
Grp Volume(v), veh/h 22 691 0 209 1024 3 189 5 0 12 0 31
Grp Sat Flow(s),veh/h/ln 549 1870 1585 1781 1870 1585 1378 1870 1585 1411 0 1633
Q Serve(g_s), s 2.9 25.7 0.0 4.6 38.0 0.1 16.1 0.3 0.0 0.9 0.0 1.9
Cycle Q Clear(g_c), s 28.4 25.7 0.0 4.6 38.0 0.1 18.1 0.3 0.0 1.1 0.0 1.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.81
Lane Grp Cap(c), veh/h 292 1188 480 1381 1171 272 317 296 0 277
V/C Ratio(X) 0.08 0.58 0.44 0.74 0.00 0.70 0.02 0.04 0.00 0.11
Avail Cap(c_a), veh/h 292 1188 562 1381 1171 342 413 368 0 361
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 20.9 12.7 0.0 10.2 9.1 4.1 49.8 41.5 0.0 41.9 0.0 42.2
Incr Delay (d2), s/veh 0.5 2.1 0.0 0.6 3.6 0.0 4.4 0.0 0.0 0.1 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 0.7 15.4 0.0 2.8 19.0 0.0 9.7 0.2 0.0 0.6 0.0 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 14.8 0.0 10.8 12.7 4.1 54.2 41.5 0.0 42.0 0.0 42.3
LnGrp LOS C B B B A D D D A D
Approach Vol, veh/h 713 A 1236 194 A 43
Approach Delay, s/veh 15.0 12.3 53.8 42.2
Approach LOS B B D D

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 12.4 81.7 25.9 94.1 25.9
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 12.5 64.5 26.5 82.5 26.5
Max Q Clear Time (g_c+I1), s 6.6 30.4 3.9 40.0 20.1
Green Ext Time (p_c), s 0.3 21.0 0.1 36.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 3a. Future Build AM
5: Site Drwy 1 & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 6

Intersection
Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 872 11 34 1098 22 26
Future Vol, veh/h 872 11 34 1098 22 26
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 948 12 37 1193 24 28
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 960 0 2221 954
          Stage 1 - - - - 954 -
          Stage 2 - - - - 1267 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 717 - 48 314
          Stage 1 - - - - 374 -
          Stage 2 - - - - 265 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 717 - 41 314
Mov Cap-2 Maneuver - - - - 41 -
          Stage 1 - - - - 374 -
          Stage 2 - - - - 224 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 118.9
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 77 - - 717 -
HCM Lane V/C Ratio 0.678 - - 0.052 -
HCM Control Delay (s) 118.9 - - 10.3 0
HCM Lane LOS F - - B A
HCM 95th %tile Q(veh) 3.1 - - 0.2 -
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HCM 6th TWSC 3a. Future Build AM
6: Site Drwy 2 & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 7

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 962 11 0 1002 0 27
Future Vol, veh/h 962 11 0 1002 0 27
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Free - None - Yield
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1046 12 0 1089 0 29
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 1046
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 277
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 277
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 19.5
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) 277 - -
HCM Lane V/C Ratio 0.106 - -
HCM Control Delay (s) 19.5 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.4 - -

sarjyal
RECEIVED



HCM 6th TWSC 3a. Future Build AM
7: McDaniel Rd & Site Drwy 5 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 8

Intersection
Int Delay, s/veh 1.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 34 148 3 34 141
Future Vol, veh/h 3 34 148 3 34 141
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 37 161 3 37 153
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 390 163 0 0 164 0
          Stage 1 163 - - - - -
          Stage 2 227 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 614 882 - - 1414 -
          Stage 1 866 - - - - -
          Stage 2 811 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 596 882 - - 1414 -
Mov Cap-2 Maneuver 596 - - - - -
          Stage 1 866 - - - - -
          Stage 2 787 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.5 0 1.5
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 849 1414 -
HCM Lane V/C Ratio - - 0.047 0.026 -
HCM Control Delay (s) - - 9.5 7.6 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0.1 -
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HCM 6th TWSC 3a. Future Build AM
8: McDaniel Rd & Site Drwy 3/Site Drwy 4 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 9

Intersection
Int Delay, s/veh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 0 10 8 0 13 11 3 8 20 84 40
Future Vol, veh/h 19 0 10 8 0 13 11 3 8 20 84 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 0 11 9 0 14 12 3 9 22 91 43
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 196 193 113 194 210 8 134 0 0 12 0 0
          Stage 1 157 157 - 32 32 - - - - - - -
          Stage 2 39 36 - 162 178 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 763 702 940 765 687 1074 1451 - - 1607 - -
          Stage 1 845 768 - 984 868 - - - - - - -
          Stage 2 976 865 - 840 752 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 740 686 940 743 671 1074 1451 - - 1607 - -
Mov Cap-2 Maneuver 740 686 - 743 671 - - - - - - -
          Stage 1 838 756 - 976 861 - - - - - - -
          Stage 2 955 858 - 818 741 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.7 9 3.8 1
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1451 - - 799 918 1607 - -
HCM Lane V/C Ratio 0.008 - - 0.039 0.025 0.014 - -
HCM Control Delay (s) 7.5 0 - 9.7 9 7.3 0 -
HCM Lane LOS A A - A A A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -
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HCM 6th TWSC 3b. Future Build PM
1: SR 120 (Duluth Hwy) & 2518 (Office Building Drwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 1

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1023 989 5 5 0
Future Vol, veh/h 0 1023 989 5 5 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 150 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1066 1030 5 5 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1035 0 - 0 2099 1033
          Stage 1 - - - - 1033 -
          Stage 2 - - - - 1066 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 672 - - - 57 282
          Stage 1 - - - - 343 -
          Stage 2 - - - - 331 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 672 - - - 57 282
Mov Cap-2 Maneuver - - - - 57 -
          Stage 1 - - - - 343 -
          Stage 2 - - - - 331 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 74.4
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 672 - - - 57
HCM Lane V/C Ratio - - - - 0.091
HCM Control Delay (s) 0 - - - 74.4
HCM Lane LOS A - - - F
HCM 95th %tile Q(veh) 0 - - - 0.3
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HCM 6th TWSC 3b. Future Build PM
2: McDaniel Rd/Cornerstone Church Drwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 2

Intersection
Int Delay, s/veh 21.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 969 66 150 976 1 42 1 88 2 2 1
Future Vol, veh/h 0 969 66 150 976 1 42 1 88 2 2 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Yield - - None - - Yield - - None
Storage Length 150 - 150 150 - - - - 120 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1020 69 158 1027 1 44 1 93 2 2 1
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1028 0 0 1020 0 0 2365 2364 1020 2365 2364 1028
          Stage 1 - - - - - - 1020 1020 - 1344 1344 -
          Stage 2 - - - - - - 1345 1344 - 1021 1020 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 676 - - 680 - - ~ 24 35 287 24 35 284
          Stage 1 - - - - - - 285 314 - 187 220 -
          Stage 2 - - - - - - 187 220 - 285 314 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 676 - - 680 - - ~ 19 27 287 13 27 284
Mov Cap-2 Maneuver - - - - - - ~ 19 27 - 13 27 -
          Stage 1 - - - - - - 285 314 - 187 169 -
          Stage 2 - - - - - - 141 169 - 192 314 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 1.6 $ 361.4 214.1
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 19 287 676 - - 680 - - 22
HCM Lane V/C Ratio 2.382 0.323 - - - 0.232 - - 0.239
HCM Control Delay (s) $ 1053.1 23.4 0 - - 11.9 - - 214.1
HCM Lane LOS F C A - - B - - F
HCM 95th %tile Q(veh) 6.1 1.4 0 - - 0.9 - - 0.7

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th TWSC 3b. Future Build PM
3: Site Drwy 6/2434 (State Farm Drwy) & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 3

Intersection
Int Delay, s/veh 33.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 1021 37 57 1098 14 28 1 68 16 1 9
Future Vol, veh/h 8 1021 37 57 1098 14 28 1 68 16 1 9
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 1064 39 59 1144 15 29 1 71 17 1 9
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1159 0 0 1103 0 0 2375 2377 1084 2406 2389 1152
          Stage 1 - - - - - - 1100 1100 - 1270 1270 -
          Stage 2 - - - - - - 1275 1277 - 1136 1119 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -
Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 603 - - 633 - - ~ 24 35 264 23 34 241
          Stage 1 - - - - - - 257 288 - 206 239 -
          Stage 2 - - - - - - 205 237 - 246 282 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 603 - - 633 - - ~ 17 25 264 ~ 13 24 241
Mov Cap-2 Maneuver - - - - - - ~ 17 25 - ~ 13 24 -
          Stage 1 - - - - - - 248 278 - 199 176 -
          Stage 2 - - - - - - 144 175 - 173 272 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.5 $ 650.5 $ 605.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 50 603 - - 633 - - 20
HCM Lane V/C Ratio 2.021 0.014 - - 0.094 - - 1.354
HCM Control Delay (s) $ 650.5 11.1 0 - 11.3 0 -$ 605.3
HCM Lane LOS F B A - B A - F
HCM 95th %tile Q(veh) 10.1 0 - - 0.3 - - 3.7

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Timings 3b. Future Build PM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 20 850 170 98 802 12 296 5 207 8 1
Future Volume (vph) 20 850 170 98 802 12 296 5 207 8 1
Turn Type Perm NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 2 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 15.0 15.0 15.0 5.0 15.0 15.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.5 24.5 24.5 15.0 33.5 33.5 31.5 31.5 31.5 31.5 31.5
Total Split (s) 69.6 69.6 69.6 15.0 84.6 84.6 35.4 35.4 35.4 35.4 35.4
Total Split (%) 58.0% 58.0% 58.0% 12.5% 70.5% 70.5% 29.5% 29.5% 29.5% 29.5% 29.5%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min C-Min None C-Min C-Min None None None None None
Act Effct Green (s) 65.3 65.3 65.3 79.1 79.1 79.1 29.9 29.9 29.9 29.9 29.9
Actuated g/C Ratio 0.54 0.54 0.54 0.66 0.66 0.66 0.25 0.25 0.25 0.25 0.25
v/c Ratio 0.13 1.00 0.22 0.64 0.78 0.01 1.03 0.01 0.44 0.03 0.06
Control Delay 16.1 56.2 7.6 35.1 20.0 1.7 100.2 34.2 9.7 34.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 56.2 7.6 35.1 20.0 1.7 100.2 34.2 9.7 34.5 13.6
LOS B E A D B A F C A C B
Approach Delay 47.5 21.4 62.7 19.4
Approach LOS D C E B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 40.7 Intersection LOS: D
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     4: Northmont Pkwy & SR 120 (Duluth Hwy)
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HCM 6th Signalized Intersection Summary 3b. Future Build PM
4: Northmont Pkwy & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 850 170 98 802 12 296 5 207 8 1 21
Future Volume (veh/h) 20 850 170 98 802 12 296 5 207 8 1 21
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 24 1012 0 117 955 14 352 6 0 10 1 25
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 236 1067 172 1233 1045 388 466 408 15 382
Arrive On Green 0.57 0.57 0.00 0.04 0.66 0.66 0.25 0.25 0.00 0.25 0.25 0.25
Sat Flow, veh/h 580 1870 1585 1781 1870 1585 1385 1870 1585 1410 61 1533
Grp Volume(v), veh/h 24 1012 0 117 955 14 352 6 0 10 0 26
Grp Sat Flow(s),veh/h/ln 580 1870 1585 1781 1870 1585 1385 1870 1585 1410 0 1594
Q Serve(g_s), s 3.6 60.7 0.0 3.1 42.7 0.4 28.4 0.3 0.0 0.6 0.0 1.5
Cycle Q Clear(g_c), s 35.7 60.7 0.0 3.1 42.7 0.4 29.9 0.3 0.0 0.9 0.0 1.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Lane Grp Cap(c), veh/h 236 1067 172 1233 1045 388 466 408 0 397
V/C Ratio(X) 0.10 0.95 0.68 0.77 0.01 0.91 0.01 0.02 0.00 0.07
Avail Cap(c_a), veh/h 236 1067 237 1233 1045 388 466 408 0 397
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.4 24.1 0.0 28.3 14.2 7.0 46.8 33.9 0.0 34.3 0.0 34.4
Incr Delay (d2), s/veh 0.9 17.6 0.0 4.7 4.8 0.0 24.6 0.0 0.0 0.0 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 1.0 37.8 0.0 3.8 23.6 0.2 19.0 0.2 0.0 0.4 0.0 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.2 41.7 0.0 33.0 19.0 7.1 71.3 33.9 0.0 34.3 0.0 34.5
LnGrp LOS C D C B A E C C A C
Approach Vol, veh/h 1036 A 1086 358 A 36
Approach Delay, s/veh 41.4 20.4 70.7 34.4
Approach LOS D C E C

Timer - Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 10.6 74.0 35.4 84.6 35.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 9.5 64.1 29.9 79.1 29.9
Max Q Clear Time (g_c+I1), s 5.1 62.7 3.5 44.7 31.9
Green Ext Time (p_c), s 0.1 1.3 0.1 28.4 0.0

Intersection Summary
HCM 6th Ctrl Delay 36.4
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th TWSC 3b. Future Build PM
5: Site Drwy 1 & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 6

Intersection
Int Delay, s/veh 7.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1010 17 47 961 32 29
Future Vol, veh/h 1010 17 47 961 32 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1098 18 51 1045 35 32
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1116 0 2254 1107
          Stage 1 - - - - 1107 -
          Stage 2 - - - - 1147 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 626 - 46 256
          Stage 1 - - - - 316 -
          Stage 2 - - - - 303 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 626 - 37 256
Mov Cap-2 Maneuver - - - - 37 -
          Stage 1 - - - - 316 -
          Stage 2 - - - - 244 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.5 246.6
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 62 - - 626 -
HCM Lane V/C Ratio 1.069 - - 0.082 -
HCM Control Delay (s) 246.6 - - 11.3 0
HCM Lane LOS F - - B A
HCM 95th %tile Q(veh) 5.3 - - 0.3 -
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HCM 6th TWSC 3b. Future Build PM
6: Site Drwy 2 & SR 120 (Duluth Hwy) 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 7

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1007 17 0 1001 0 29
Future Vol, veh/h 1007 17 0 1001 0 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Free - None - Yield
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1095 18 0 1088 0 32
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 1095
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 260
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 260
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 0 20.7
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) 260 - -
HCM Lane V/C Ratio 0.121 - -
HCM Control Delay (s) 20.7 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.4 - -
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HCM 6th TWSC 3b. Future Build PM
7: McDaniel Rd & Site Drwy 5 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 8

Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 37 95 5 42 176
Future Vol, veh/h 6 37 95 5 42 176
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 40 103 5 46 191
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 389 106 0 0 108 0
          Stage 1 106 - - - - -
          Stage 2 283 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 615 948 - - 1483 -
          Stage 1 918 - - - - -
          Stage 2 765 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 593 948 - - 1483 -
Mov Cap-2 Maneuver 593 - - - - -
          Stage 1 918 - - - - -
          Stage 2 738 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.3 0 1.4
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 875 1483 -
HCM Lane V/C Ratio - - 0.053 0.031 -
HCM Control Delay (s) - - 9.3 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.2 0.1 -
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HCM 6th TWSC 3b. Future Build PM
8: McDaniel Rd & Site Drwy 3/Site Drwy 4 08/27/2021

A&R Engineering. Inc Synchro 11 Report
21-120 Mixed-use Dev. on SR 120 Page 9

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 0 9 11 0 15 11 3 11 26 118 38
Future Vol, veh/h 16 0 9 11 0 15 11 3 11 26 118 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 0 10 12 0 16 12 3 12 28 128 41
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 246 244 149 243 258 9 169 0 0 15 0 0
          Stage 1 205 205 - 33 33 - - - - - - -
          Stage 2 41 39 - 210 225 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 708 658 898 711 646 1073 1409 - - 1603 - -
          Stage 1 797 732 - 983 868 - - - - - - -
          Stage 2 974 862 - 792 718 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 683 640 898 688 628 1073 1409 - - 1603 - -
Mov Cap-2 Maneuver 683 640 - 688 628 - - - - - - -
          Stage 1 790 718 - 974 860 - - - - - - -
          Stage 2 951 854 - 768 704 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10 9.3 3.3 1
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1409 - - 747 868 1603 - -
HCM Lane V/C Ratio 0.008 - - 0.036 0.033 0.018 - -
HCM Control Delay (s) 7.6 0 - 10 9.3 7.3 0 -
HCM Lane LOS A A - B A A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0.1 - -
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21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

1. SR 120 @ 2518 (Office Drwy)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 8 0 2 10 4 776 0 780 0 1003 7 1010

Adjusted Existing 2021 Volumes: 0 0 0 0 8 0 2 10 4 776 0 780 0 1003 7 1010

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 8 0 2 10 4 817 0 821 0 1056 7 1063

Northern Parcel New Trips: 0 0 0 0 1 0 0 1 0 27 0 27 0 26 1 27

Southern Parcel New Trips: 0 0 0 0 1 0 0 1 0 29 0 29 0 29 1 30

Total New Trips: 0 0 0 0 2 0 0 2 0 56 0 56 0 55 2 57

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 0 0 0 0 10 0 2 12 4 873 0 877 0 1111 9 1120

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 3 0 0 3 0 916 0 916 0 890 3 893

Adjusted Existing 2021 Volumes: 0 0 0 0 3 0 0 3 0 916 0 916 0 890 3 893

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 3 0 0 3 0 964 0 964 0 937 3 940

Northern Parcel New Trips: 0 0 0 0 1 0 0 1 0 25 0 25 0 21 1 22

Southern Parcel New Trips: 0 0 0 0 1 0 0 1 0 34 0 34 0 31 1 32

Total New Trips: 0 0 0 0 2 0 0 2 0 59 0 59 0 52 2 54

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 0 0 0 0 5 0 0 5 0 1023 0 1023 0 989 5 994

- 2518 on SR 120 (Office Building SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

Northbound
- 2518 on SR 120 (Office Building 

Southbound
SR 120 (Duluth Highway)

Eastbound
SR 120 (Duluth Highway)

Westbound
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21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

2. SR 120 @ McDaniel Rd

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 36 0 74 110 3 0 6 9 5 816 34 855 43 880 16 939

Adjusted Existing 2021 Volumes: 36 0 74 110 3 0 6 9 5 816 34 855 43 880 16 939

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 38 0 78 116 3 0 6 9 5 859 36 900 45 926 17 988

Northern Parcel New Trips: 5 1 13 19 0 1 0 1 1 52 6 59 33 33 0 66

Southern Parcel New Trips: 18 1 28 47 0 1 0 1 0 12 18 30 35 12 0 47

Total New Trips: 23 2 41 66 0 2 0 2 1 64 24 89 68 45 0 113

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 61 2 119 182 3 2 6 11 6 923 60 989 113 971 17 1101

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 18 0 46 64 1 0 1 2 0 867 38 905 73 885 1 959

Adjusted Existing 2021 Volumes: 18 0 46 64 1 0 1 2 0 867 38 905 73 885 1 959

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 19 0 48 67 1 0 1 2 0 913 40 953 77 932 1 1010

Northern Parcel New Trips: 4 0 10 14 0 1 0 1 0 42 5 47 31 31 0 62

Southern Parcel New Trips: 19 1 30 50 1 1 0 2 0 14 21 35 42 13 0 55

 Total New Trips: 23 1 40 64 1 2 0 3 0 56 26 82 73 44 0 117

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 42 1 88 131 2 2 1 5 0 969 66 1035 150 976 1 1127

McDaniel Road McDaniel Road SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

McDaniel Road McDaniel Road SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound
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21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

3. SR 120 @ Drwy 6 (S Parcel)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 11 0 10 21 13 833 0 846 0 1014 16 1030

Adjusted Existing 2021 Volumes: 0 0 0 0 11 0 10 21 13 833 0 846 0 1014 16 1030

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 12 0 11 23 14 877 0 891 0 1067 17 1084

Northern Parcel New Trips: 0 0 0 0 0 0 1 1 1 64 0 65 0 66 0 66

Southern Parcel New Trips: 12 1 42 55 0 1 0 1 0 28 12 40 35 35 0 70

Total New Trips: 12 1 42 55 0 1 1 2 1 92 12 105 35 101 0 136

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 12 1 42 55 12 1 12 25 15 969 12 996 35 1168 17 1220

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 15 0 8 23 7 914 0 921 0 959 13 972

Adjusted Existing 2021 Volumes: 0 0 0 0 15 0 8 23 7 914 0 921 0 959 13 972

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 16 0 8 24 7 962 0 969 0 1010 14 1024

Northern Parcel New Trips: 0 0 0 0 0 0 1 1 1 51 0 52 0 61 0 61

Southern Parcel New Trips: 13 1 45 59 0 1 0 1 0 30 15 45 42 42 0 84

Total New Trips: 13 1 45 59 0 1 1 2 1 81 15 97 42 103 0 145

Pass-by's Trips: 15 0 23 38 0 0 0 0 0 -22 22 0 15 -15 0 0

Future 2023 Traffic Volumes: 28 1 68 97 16 1 9 26 8 1021 37 1066 57 1098 14 1169

Site Driveway 6 2434 on SR 120 (State Farm) SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

Site Driveway 6 2434 on SR 120 (State Farm) SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound
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21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

4. SR 120 @ Northmont Pkwy

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 132 5 45 182 11 6 9 26 6 564 246 816 193 870 3 1066

Adjusted Existing 2021 Volumes: 132 5 45 182 11 6 9 26 6 564 246 816 193 870 3 1066

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 139 5 47 191 12 6 9 27 6 594 259 859 203 916 3 1122

Northern Parcel New Trips: 21 0 0 21 0 0 7 7 7 36 21 64 0 37 0 37

Southern Parcel New Trips: 23 0 0 23 0 0 8 8 8 40 23 71 0 40 0 40

Total New Trips: 44 0 0 44 0 0 15 15 15 76 44 135 0 77 0 77

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 183 5 47 235 12 6 24 42 21 670 303 994 203 993 3 1199

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 237 5 197 439 8 1 4 13 5 739 123 867 93 683 11 787

Adjusted Existing 2021 Volumes: 237 5 197 439 8 1 4 13 5 739 123 867 93 683 11 787

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 249 5 207 461 8 1 4 13 5 778 129 912 98 719 12 829

Northern Parcel New Trips: 20 0 0 20 0 0 7 7 6 29 17 52 0 35 0 35

Southern Parcel New Trips: 27 0 0 27 0 0 10 10 9 43 24 76 0 48 0 48

Total New Trips: 47 0 0 47 0 0 17 17 15 72 41 128 0 83 0 83

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 296 5 207 508 8 1 21 30 20 850 170 1040 98 802 12 912

Northmont Parkway Northmont Parkway SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

Northmont Parkway Northmont Parkway SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

sarjyal
RECEIVED



21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

5. SR 120 @ Drwy 1 (N Parcel)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 0 0 0 0 784 0 784 0 1010 0 1010

Adjusted Existing 2021 Volumes: 0 0 0 0 0 0 0 0 0 784 0 784 0 1010 0 1010

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 0 0 0 0 825 0 825 0 1063 0 1063

Northern Parcel New Trips: 22 0 26 48 0 0 0 0 0 17 11 28 34 5 0 39

Southern Parcel New Trips: 0 0 0 0 0 0 0 0 0 30 0 30 0 30 0 30

Total New Trips: 22 0 26 48 0 0 0 0 0 47 11 58 34 35 0 69

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 22 0 26 48 0 0 0 0 0 872 11 883 34 1098 0 1132

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 0 0 0 0 919 0 919 0 893 0 893

Adjusted Existing 2021 Volumes: 0 0 0 0 0 0 0 0 0 919 0 919 0 893 0 893

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 0 0 0 0 967 0 967 0 940 0 940

Northern Parcel New Trips: 17 0 21 38 0 0 0 0 0 15 10 25 32 4 0 36

Southern Parcel New Trips: 0 0 0 0 0 0 0 0 0 35 0 35 0 32 0 32

Total New Trips: 17 0 21 38 0 0 0 0 0 50 10 60 32 36 0 68

Pass-by's Trips: 15 0 8 23 0 0 0 0 0 -7 7 0 15 -15 0 0

Future 2023 Traffic Volumes: 32 0 29 61 0 0 0 0 0 1010 17 1027 47 961 0 1008

- Site Driveway 1 SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

- Site Driveway 1 SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

sarjyal
RECEIVED



21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

6. SR 120 @ Drwy 2 (N Parcel)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 0 0 0 0 855 0 855 0 886 0 886

Adjusted Existing 2021 Volumes: 0 0 0 0 0 0 0 0 0 855 0 855 0 886 0 886

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 0 0 0 0 900 0 900 0 933 0 933

Northern Parcel New Trips: 0 0 27 27 0 0 0 0 0 32 11 43 0 39 0 39

Southern Parcel New Trips: 0 0 0 0 0 0 0 0 0 30 0 30 0 30 0 30

Total New Trips: 0 0 27 27 0 0 0 0 0 62 11 73 0 69 0 69

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 0 0 27 27 0 0 0 0 0 962 11 973 0 1002 0 1002

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 0 0 0 0 905 0 905 0 886 0 886

Adjusted Existing 2021 Volumes: 0 0 0 0 0 0 0 0 0 905 0 905 0 886 0 886

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 0 0 0 0 953 0 953 0 933 0 933

Northern Parcel New Trips: 0 0 21 21 0 0 0 0 0 26 10 36 0 36 0 36

Southern Parcel New Trips: 0 0 0 0 0 0 0 0 0 35 0 35 0 32 0 32

Total New Trips: 0 0 21 21 0 0 0 0 0 61 10 71 0 68 0 68

Pass-by's Trips: 0 0 8 8 0 0 0 0 0 -7 7 0 0 0 0 0

Future 2023 Traffic Volumes: 0 0 29 29 0 0 0 0 0 1007 17 1024 0 1001 0 1001

- Site Driveway 2 SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

August 2021

- Site Driveway 2 SR 120 (Duluth Highway) SR 120 (Duluth Highway)
Northbound Southbound Eastbound Westbound

sarjyal
RECEIVED



21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

7. McDaniel @ Drwy 5 (S Parcel)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 110 0 110 0 77 0 77 0 0 0 0 0 0 0 0

Adjusted Existing 2021 Volumes: 0 110 0 110 0 77 0 77 0 0 0 0 0 0 0 0

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 116 0 116 0 81 0 81 0 0 0 0 0 0 0 0

Northern Parcel New Trips: 0 19 0 19 0 40 0 40 0 0 0 0 0 0 0 0

Southern Parcel New Trips: 0 13 3 16 34 20 0 54 0 0 0 0 3 0 34 37

Total New Trips: 0 32 3 35 34 60 0 94 0 0 0 0 3 0 34 37

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 0 148 3 151 34 141 0 175 0 0 0 0 3 0 34 37

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 64 0 64 0 111 0 111 0 0 0 0 0 0 0 0

Adjusted Existing 2021 Volumes: 0 64 0 64 0 111 0 111 0 0 0 0 0 0 0 0

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 67 0 67 0 117 0 117 0 0 0 0 0 0 0 0

Northern Parcel New Trips: 0 15 0 15 0 37 0 37 0 0 0 0 0 0 0 0

Southern Parcel New Trips: 0 14 4 18 40 24 0 64 0 0 0 0 4 0 36 40

Total New Trips: 0 29 4 33 40 61 0 101 0 0 0 0 4 0 36 40

Pass-by's Trips: 0 -1 1 0 2 -2 0 0 0 0 0 0 2 0 1 3

Future 2023 Traffic Volumes: 0 95 5 100 42 176 0 218 0 0 0 0 6 0 37 43

McDaniel Road McDaniel Road - Site Driveway 5 
Northbound Southbound Eastbound Westbound

August 2021

McDaniel Road McDaniel Road - Site Driveway 5 
Northbound Southbound Eastbound Westbound

sarjyal
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21-120  Mixed-Use Development on SR 120/Duluth Highway in Gwinnett County, Ga A&R Engineering
Traffic Volumes

8. McDaniel @ Drwy 3 (N)- 4 (S)

A.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 77 0 77 0 0 0 0 0 0 0 0

Adjusted Existing 2021 Volumes: 0 0 0 0 0 77 0 77 0 0 0 0 0 0 0 0

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 81 0 81 0 0 0 0 0 0 0 0

Northern Parcel New Trips: 11 0 0 11 0 0 40 40 19 0 10 29 0 0 0 0

Southern Parcel New Trips: 0 3 8 11 20 3 0 23 0 0 0 0 8 0 13 21

Total New Trips: 11 3 8 22 20 3 40 63 19 0 10 29 8 0 13 21

Pass-by's Trips: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Future 2023 Traffic Volumes: 11 3 8 22 20 84 40 144 19 0 10 29 8 0 13 21

P.M. Peak Hour

Condition L T R Tot L T R Tot L T R Tot L T R Tot

Existing 2021 Counts during Covid-19: 0 0 0 0 0 111 0 111 0 0 0 0 0 0 0 0

Adjusted Existing 2021 Volumes: 0 0 0 0 0 111 0 111 0 0 0 0 0 0 0 0

Growth Factor (%): 3 3 3 3 3 3 3 3 3 3 3 3

No-Build 2023 Volumes: 0 0 0 0 0 117 0 117 0 0 0 0 0 0 0 0

Northern Parcel New Trips: 10 0 0 10 0 0 37 37 15 0 8 23 0 0 0 0

Southern Parcel New Trips: 0 4 10 14 24 4 0 28 0 0 0 0 9 0 14 23

Total New Trips: 10 4 10 24 24 4 37 65 15 0 8 23 9 0 14 23

Pass-by's Trips: 1 -1 1 1 2 -3 1 0 1 0 1 2 2 0 1 3

Future 2023 Traffic Volumes: 11 3 11 25 26 118 38 182 16 0 9 25 11 0 15 26

McDaniel Road McDaniel Road Site Driveway 3 Site Driveway 4 
Northbound Southbound Eastbound Westbound

August 2021

McDaniel Road McDaniel Road Site Driveway 3 Site Driveway 4 
Northbound Southbound Eastbound Westbound

sarjyal
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