
The Rail Yard 

Langdon Ave 

Concord, NH; Tax Map 7913Z Lot 41, and Map 792Z Lot 70 & 71 

 

Project Narrative 

 

Dakota Partners and P&M Realty of Concord, LLC is proposing a mixed-use development in the South 

End of Concord. The site is located on the south side of Langdon Avenue - between the railroad to the 

east and South Main Street to the west. The South End Marsh abuts the southwest side of the 

property. The project includes five (5) condominium units: two (2) commercial and three (3) 

residential. Each residential building within Unit 2 will be a separate condominium owned by a 

separate LLC.  All other areas within the residential tract will be limited common area. 

Of the commercial land units, Land Unit One is currently developed as NH Climbing & Fitness 

(formerly Evo Rock & Fitness). Land Unit Three will be new commercial office developments with 

associated parking. Timing of construction of the commercial buildings will be dependent upon the 

eventual tenants. 

Land Unit Two will consist of multi-unit residential buildings with associated parking, built in four 

phases. The target demographic will be workforce housing, and will include ADA-designated units, 

though the allocation of these has not yet been determined. The development includes four large 

multi-story buildings oriented around a central courtyard and two smaller buildings abutting one of 

the commercial offices. The larger buildings are each comprised of 36-48 residential units; the 

smaller buildings each contain 12 residential units. Full buildout will create a total of 192 residential 

units. The development will also include a 2,500 sq ft Clubhouse amenity for use by residents. 

Conditional Use Additional Information 

In order to effectively develop the property, the project requires the following Conditional Use 

Permits: 

1. CUP per Article 28-7-11(b) Conditional Use Permit Required for Construction of Fewer 

Parking Spaces. 

 

In support of the Conditional Use Permit Applications, we offer the following supporting information: 

 

• The use is specifically authorized in this ordinance as conditional use. 

Section 28-7-11(b) Construction of Fewer Parking Spaces states that authorization granted provided 

that sufficient land is allocated and shown on the plan for the full number of spaces require; and 

where the Planning Board finds the projected parking demand or other factors indicate that lower 

number of parking spaces will sufficiently accommodate the principal use. The Langdon Ave Mixed 

use development request a Conditional Use Permit to defer 96 parking spaces within the property. 

This reduction will bring the total amount of parking spaces for the development to 288 spaces, 

which will be 1.5 spaces per unit. There is sufficient space within the site to construct the required 

amount of spaces. The additional parking has been designed and permitted and can be constructed 

in the future if required. 

• If completed as proposed by the applicant, the development in its proposed location 

will comply with all requirements of this Article, and with the specific conditions or 

standards established in this ordinance for the particular use; 



Refer to the explanation above which demonstrates compliance with this section of the ordinance. 

• The use will not materially endanger the public health or safety; 

The proposed parking will be sufficient on-site parking for the residential use. The total number of 

parking spaces have been designed and can be built on the property if needed. In the meantime, the 

extent of impervious area can be minimized while providing adequate on-site parking to meet the 

parking demand. 

• The use will be compatible with the neighborhood and with adjoining or abutting uses 

in the area in which it is to be located 

The proposed project is mixed use which supports the City’s long-term goals and master plan for the 

Opportunity Corridor.  Because of its secluded location, the property is separated from residential 

uses to the north by steep slopes and wetlands and industrial uses to the south by the railroad 

corridor.   The reduction of parking will be compatible with surrounding uses. 

• The use will not have an adverse effect on highway or pedestrian safety 

The project increases pedestrian safety by formalizing and reducing curb cuts. Deferring parking will 

have no effect on highway or pedestrian safety. 

• The use will not have an adverse effect on the natural, environmental, and historic uses 

of the city 

The project will improve natural and environmental resources by reducing the rate of stormwater 

runoff from the site. Deferring parking minimizes impervious surface until such time as the parking 

is required. 

• The use will be adequately serviced by necessary public utilities and by community 

facilities and services of a sufficient capacity to ensure the proper operation of the 

proposed use, and will not necessitate excessive public expenditures to provide 

facilities and services with sufficient additional capacity. 

The site is serviced by municipal sewer and water, three-phase power, natural gas, and 

telecommunications.    The utilities have sufficient capacity to support this development. 
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Nobis Group® 
18 Chenell Drive 
Concord, NH 03301 
T (603) 224-4182 
 

The Rail Yard – Waiver Petition 
 
Tax Map 7913Z/41, 792Z/70, and 792Z/71 
Rail Yard Mixed Use Development 
Langdon Ave 
Concord, NH 03301 
 
 
Per Site Plan Regulation 22.07(3), for new development, the volume of off-site discharge 
after project development shall not exceed the volume of discharge before development for the 10-
year storm event. A waiver is requested from this requirement in accordance with Section 36.10 of 
the Site Plan Regulations.   
 
Previous activity on the property has resulted in a layer of “urban fill” material over most of the site, 
as well as groundwater contamination in the vicinity of the commercial buildings. These conditions 
preclude stormwater infiltration as a method of control and treatment. Although a minor amount of 
infiltration will occur in the shallow stone drip edges surrounding the residential buildings, it is not 
sufficient to mitigate the increased volume of stormwater resulting from the entire development.  
 
Waiving the requirement for 10-year volume control will not be detrimental to the public safety, 
health, or welfare, nor will it cause injury or damage to other property. The increased volume of 
stormwater will be directed to the South End Marsh, a large wetland along the southwestern 
property boundary, and to an existing municipal 36-inch diameter pipe conveying stormwater 
through the property from west to east. The impact of an additional 0.4 acre-feet of volume in the 
South End Marsh will be negligible, as the wetland encompasses approximately 30 acres. The 36-
inch pipe ultimately outlets to the Merrimack River, where the additional 0.1 acre-feet of volume 
will be inconsequential. 
 
 
 
 
 
 

-   
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Nobis Group® 
18 Chenell Drive 
Concord, NH 03301 
T (603) 224-4182 

June 30, 2021 
File No. 097400.000 
 
City of Concord 
Beth Fenstermacher, Assistant City Planner 
41 Green Street 
Concord, New Hampshire 03301 
 
Re: Rail Yard Mixed Use Development (2021-024) 
 Langdon Avenue 

Maps 7913Z/41, 792Z/70, and 792Z/71 
 
Dear Beth: 
 
On behalf of Dakota Partners, LLC, we are submitting revised plans in response to the review comments 
provided in the Memorandums from the City Planning Division dated June 16, 2021, and from the City 
Engineering Services Division dated June 8, 2021. 
 
Included with this letter are three (3) sets of full-size plans, Stormwater Management Report, and 
Condominium documents. 
 
Planning Comments – Major Condominium Subdivision 

1. General Comments  
1.1 No revisions requested. 
1.2 No revisions requested. Applicant is going to ADR at the July 6th meeting. 
1.3 No revisions requested. 
1.4 No revisions requested. All plans to be recorded will be in compliance with the current 

standards of the Merrimack County Registry of Deeds. 
1.5 No revisions requested. The final Condominium Declaration and By-Laws will be reviewed by 

the City Solicitor. An amended set of condominium documents are attached. 
 

2. Condominium Review Comments 
2.1 Condominium plat has been revised to clarify that each residential building will be separate 

condominium units. 
2.2 Condominium Declaration has been revised and attached. 
2.3 Plans have been revised with new nomenclature for Land Unit 3A. 
2.4 Condominium Plat and Declaration have been revised and are cohesive with one another. 
 
3. Technical Review Comments 
3.1 The Existing Conditions Plan and Condominium Plat has been revised with the correct address 
for the abutter at 337 S. Main Street. 
3.2 Text on the Existing Conditions Plan and Condominium Plats have been revised so that the 
text is readable on the printed copies. 
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Planning Comments – Major Site Plan 

1. General Comments 
1.1 No revisions requested. 
1.2 Applicant is going to ADR at the July 6th meeting. 
1.3 Not applicable to project. 
1.4 Not applicable to project. 

 
2. Conditional Use Permit(s) 
2.1 No revisions requested. 
2.2 No revisions requested. 
2.3 Grading and Drainage Plan (Sheet C-4.0) has been revised to include a detail of the 

stormwater system (detention pond 2) with the addition of the future parking spaces. The 
stormwater pond will shift south and will have the same volumes. To accommodate the 
additional impervious surface from the future parking lot, an adequately sized 
underground stormwater system will be designed for the additional stormwater runoff. 
 

3. Comprehensive Development Plan (CDP) Amendment 
3.1.1 No revisions requested. 
3.1.2 The internal pathways within the courtyard on the residential development are 4-ft 

wide. All other sidewalks are 5-ft wide. 
3.1.3 Site plans have been revised to include a pathway between the two 12-unit 

residential buildings and a sidewalk/crosswalk to connect the commercial and 
residential developments. 

3.1.4 Site plans have been revised to include parallel parking on both sides of the driveway 
in front of the 12-unit buildings. 

3.1.5 Site plans have been revised to include a connection between the commercial and 
residential developments. 

3.1.6 Cross sections and elevations showing pedestrian corridor between residential and 
commercial developments will be provided by Warrenstreet under separate cover. 

 
4. Site Layout, Grading and Drainage Comments 
4.1 The commercial development will be completed once all 4 phases of the residential 

development is completed. The time frame of each phase are as follows. Phases 1 & 2 will 
be completed in 2 years. Phase 3 & 4 will be completed in 2 years. And the commercial 
development will be completed in 2 years. The total timeframe of all the phases is 
expected to be 6 years. 

4.2 On Sheets C-1.0 and C-3.0 there is a note under the parking analysis that states parking 
on Land Unit 4 is solely for the commercial buildings on Land Unit 3. 

4.3 The project driveway is considered “commercial” and is neither a street nor a private 
residential (shared) driveway, so the 1,000-ft requirement does not apply. The 
turnaround has been located at the end of Phase 2. 

4.4 Phasing limits have been revised. 
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4.5 The internal pathways within the courtyard on the residential development are to remain 
as 4-ft wide. 

4.6 Landscape plans have been revised and are attached under separate cover. 
4.7 Site plans have been revised to include a sidewalk on both sides of the common roadway 

area between the rock-climbing gym and the commercial development. 
4.8 Location of fence has been revised. 
5. Landscape Comments 
5.1 Landscape plans have been revised to incorporate native species that support wildlife and 

pollinators. 
5.2 Landscape plans have been revised. 
5.3 Landscape plans have been revised to have a standard plant schedule on the Landscape 

sheet. 
5.4 Landscape plans have been revised. 
5.5 Landscape plans have been revised. 
5.6 Landscape plans have been revised to show correct tree count. 

 
6. Technical Review Comments 
6.1 The Land Unit acreage shown on the CDP, Site plans, and Condominium Plats are all 

cohesive with one another. 
6.2 CDP has been revised to not show temporary features, such as temporary fences and 

turnaround. 
 

7. Off-site Improvements 
7.1 No revisions requested. 
7.2 No revisions requested. 
 

Engineering Comments  

 Existing Conditions Plans 
1. The 30’ wide drainage easement will remain as is. The actual location of the existing 36” RCP 

drainage pipe is unknown. Once location of the 36” RCP drainage pipe is confirmed during 
construction of the commercial office buildings the 30’ wide drainage easement will be 
revised. 
 

Notes and Legend 
2. Notes (a)-(i) have been added to Sheet G-1 under General Notes. 

 
Comprehensive Development Plan 
3. Plans have been revised to label Langdon Ave. 

 
Demolition Plan 
4. Note #19-20 has been added to Demolition plan for demolition work to be performed in 

accordance with the City of Concord’s Standards. 
5. Note has been added to block off and plug the removed drain line from CB 1275 in the 

manhole at DMH 8941. 



 

 
  Page 4 of 6 

 

Site Plan 
6. The project driveway is considered “commercial” and is neither a street nor a private 

residential (shared) driveway, so the 1,000-ft requirement does not apply. The turnaround 
has been located at the end of Phase 2. 

7. All sidewalks along the perimeter of the parking, and along Langdon Ave are 5’ wide (exclusive 
of 6” curbing). The pathways within the courtyard of the residential land unit 2 are 4’ wide. 

8. A 5’ wide striped bike land is provided on the south side of Langdon Avenue. The bus company 
refuses to allow a bike lane on their side of Langdon Ave. 

9. Site plans have been revised to include sidewalk connection between the residential buildings 
and the proposed commercial mixed-use buildings. 

10. Developer will video camera the 36” RCP drain line within the 30’ drainage easement prior to 
the start of construction of the commercial projects. 

11. A minimum 6’ wide landscape strip is provided along Langdon Avenue. There are utility 
conflicts with the proposed 5’wide sidewalk, therefore an easement will be provided for 
sidewalk encroaching onto Land Unit 1. 

12. Landscape strip expanded to 6’ wide along Langdon Avenue. 
13. Grading plan (Sheet C-4.1) has been revised to show drainage from the sidewalk slope 

towards Langdon Ave. 
14. Plans have been revised to show a 4’ separation between crosswalk and stop bars. 
15. Fire hydrant has been included in plans.  
16. Crosswalk warning signs have been included on site plans along South Main Street. 
17. Crosswalk across South Main Street has been revised to be 8’ wide. 
 
Grading and Drainage Plan 
18. Access to the stormwater pond outlets is shown on sheet C-4.0. 
19. Locations of rigid foam insulation over storm drains are shown on the drainage profiles 

included in the revised plan set. Detail is shown on sheet C-8.5 
20. Drainage profiles are included in the revised plan set (Sheets C-6.5, C-6.6, and C-6.7). Drain 

manholes are provided at intervals along the 24” diameter pipe for routine inspection and 
maintenance of the system. Any accumulated sediment/debris will be removed with a JetVac. 
Construction of the system will be in accordance with City standards, which will preclude any 
significant sags along the pipe alignment. Given the large diameter pipe, it is not anticipated 
that minor irregularities will affect the system functionality.   

21. Test pit locations have been added to the Grading and Drainage Plans (Sheets C-4.0 and C-
4.1). Estimated SHWT elevations are provided at each location. 

22. The estimated SHWT elevation at Detention Pond 1 (near commercial parking) is at elevation 
230.83. The estimated SHWT elevation at Detention Pond 2 (south of residential 
development) is at elevation 229.00. Both detention ponds are designed as “wet” ponds in 
accordance with NHDES Alteration of Terrain standards to provide treatment of stormwater, 
and therefore intentionally intercept the water table.  
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Sewer Utility Plan 
23. Fittings will be used for the sewer sloped out of the proposed buildings. 
24. There is 6’ of cover over the sewer line near the clubhouse except as indicated on the Sewer 

Profile Plans. In areas of less than 6’ of cover insulation is required. 
 

Construction Details 
25. Details have been added to Sheet C-8.8 showing a profile view for each of the detention 

ponds. 
26. Details have been added to Sheets C-8.8 and C-8.9 to illustrate key elevations and 

construction specifications for the subsurface stormwater detention galleries. 
 

Stormwater Management Plan 
27. Modifications have been made to Gallery 1 and to Detention Pond 2 to ensure that pre-

development flows are not exceeded post-development for compliance with  
Site Plan Regulation 22.07(3). The size of Gallery 1 was increased from 66 to 70 chambers. 
The diameter of the outlet pipe at Detention Pond 2 was reduced from 12” to 10” to further 
restrict outflows. 

28. Due to the inherent constraints of the site, which preclude significant infiltration of 
stormwater, the proposed development is not able to meet Site Plan Regulation 22.07(3) 
which requires that post-development stormwater volume in a 2-year and 10-year storm 
event does not exceed pre-development volume. Stone drip edges are proposed at the 
residential buildings for infiltration of stormwater during smaller storm events; however, the 
stormwater model conservatively excludes infiltration. Please refer to the attached waiver 
request.  

29. The Jellyfish is a compact stormwater treatment unit consisting of reusable filter cartridges. 
The two specified units are sized to capture and treat the WQV from the contributing drainage 
areas. Maintenance requirements have been included in the Inspection and Maintenance 
Manual provided in the Stormwater Management Plan and generally consist of periodic 
sediment/debris removal, as well as cleaning/flushing the filter cartridges. Stormwater 
treatment capability is reduced if routine maintenance is not performed; however, the units 
are designed with an upstream bypass structure for flows in excess of the WQF. Failure of the 
Jellyfish will not compromise the capacity of the stormwater system. NHDES has approved 
these units on past projects, as they do comply with performance criteria in Env-Wq 1508.10 
(f). 

30. Electronic version of HydroCAD files will be provided for Engineering to review as part of a 
subsequent submission. 

31. The Stormwater Management Plan has been expanded to include Inspection and 
Maintenance Procedures. 
 

General Comment 
32. Text on the Existing Conditions Plan and Condominium Plats have been revised so that the 

text is readable on the printed copies. 
33. Temporary construction access will be corresponded with the neighboring properties. 



 

 
  Page 6 of 6 

 

34. A Turning Motion Plan has been provided showing a fire truck can navigate around the full 
site and temporary turnaround without encroaching on any parking spaces or running over 
any curbing. 

35. The intersection of Langdon Ave. and South Main St. has been revised to include a dedicated 
11-ft wide left turn lane into the site, 11-ft wide north and south bond lanes, as well as 5-ft 
wide bike lanes on each side of South Main St. Utilities will be replaced accordingly as well as 
easements for the new 5’ wide sidewalk. 

36. Site plans have been revised to include new addresses. 
37. Plans prepared by Ed Wojcik have been revised to include unit/apartment numbers. 
38. No revisions requested. 
39. Plans prepared by Warrenstreet Architect have been revised to reflect building numbering. 
40. Approval from fire protection engineer will be obtained for adequacy of proposed water 

service. 
  

 
We trust that we have responded to all your comments. If you have questions or require additional 

information, please contact us at (603) 224-4182 or cnadeau@nobis-group.com.  

 
Sincerely, 
 
NOBIS GROUP® 

 
J. Chris Nadeau, PE 
Director, Commercial Services  
 
Attachment 
 
c: File No. 097400.000 (w/attach.) 
 

mailto:cnadeau@nobis-group.com
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TRAFFIC IMPACT ASSESSMENT 
PROPOSED MIXED-USE DEVELOPMENT  

CONCORD, NEW HAMPSHIRE 
MAY 3, 2021 

INTRODUCTION 

This study has been prepared for the Nobis Group, on behalf of their client Dakota Partners, to 
assess the traffic impacts associated with the proposed mixed-use development that will be 
located on the south side of Langdon Avenue in Concord, New Hampshire.  The subject site was 
formerly occupied by the Concord B & M railroad shops.  A traffic study “scope” meeting was 
conducted with city officials on April 12, 2021.  At that meeting the study area was identified as 
including the South Main Street/Langdon Avenue intersection, and the analysis periods included 
the weekday morning (AM) and the weekday evening (PM) peak hour periods.  Both Opening 
Year (2023) and Horizon Year (2033) traffic projections and analyses are included herein.         

This report is intended to summarize the traffic count data collected, the future traffic 
projections, the technical analyses, and our findings relative to traffic operations, capacity, and 
safety.   

PROPOSAL 

According to the plan entitled “Comprehensive Development Pan” dated March 2021, by Nobis 
Group for the property located on Langdon Avenue (see Appendix A), the proposed 
development consists of 192 residential apartments and 66,000 sf of office space.  Vehicular 
access to the site will be provided via a two two-way driveways that will intersect the south side 
of Langdon Avenue.  The west site driveway (located approximately 400-feet east of South Main 
Street will provide access to the residential portion of the development and the east site driveway 
(located approximately 620-feet east of South Main Street) will provide access to the commercial 
portion.    

Figure 1 shows the location of the subject site with respect to the area roadway system, the traffic 
count location, and the closest NHDOT short-term automatic traffic recorder count station on 
South Main Street.    

EXISTING CONDITIONS 

ROADWAYS 

South Main Street, also known as NH Route 3A, functions as a minor arterial roadway with a 
general north-south orientation in the study area; it carries through vehicles between downtown 
Concord to the north, past Langdon Avenue and the subject site, to Bow and points south.  This 
roadway will be utilized by all residents, employees and delivery vehicles traveling to/from the 
site.  The section south of Langdon Avenue measures approximately 38-feet in width, and it is 
delineated with a double-yellow centerline and single white edge lines.  The horizontal alignment 
of South Main Street is essentially straight, and the vertical alignment follows a rolling terrain  
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Figure 1
Traffic Impact Assessment, Proposed Mixed-Use Development, Concord, New Hampshire
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with a slight uphill grade in the northbound direction in this area.  The speed limit is posted at 30 
mph in both directions. 

Langdon Avenue is a private two-lane roadway that extends in an easterly direction from its 
intersection with South Main Street, and has no outlet.  This roadway provides access to several 
businesses along the roadway, as well as several located at 287 South Main Street.  The width of 
Langdon Avenue measures approximately 36-feet (east of South Main Street).  The horizontal 
alignment of Langdon Avenue is relatively straight and the vertical alignment exhibits an uphill 
grade of approximately +7% approaching South Main Street.  There are no pavement markings 
and no posted speed limit present on Langdon Avenue. 

INTERSECTIONS 

The South Main Street/Langdon Avenue intersection essentially operates as a typical three-leg 
“T” unsignalized intersection.  Each approach to this intersection provides a single approach lane 
from which all applicable movements occur.  There are no pavement markings or traffic control 
devices present on the Langdon Avenue approach to South Main Street. 

TRAFFIC VOLUMES 

The New Hampshire Department of Transportation conducted a short-term automatic traffic 
recorder count in June 2018 on South Main Street, north of Maitland Street.  This count station is 
located approximately 200-feet north of Langdon Avenue.  The count data indicates that this 
section of South Main Street carried an Annual Average Daily Traffic (AADT) volume of 6,207 
vehicles per day (vpd) in 2020, down considerably from 7,354 vpd in 2019.   

These AADT estimates were derived from a two-day traffic count conducted in 2018.  This data 
demonstrates that traffic demand on South Main Street (NH3A) generally reaches peak levels 
during the typical AM and PM commuter periods on weekdays. The daily and hourly variations 
in traffic demand at this count station are illustrated graphically on Page 4.  Appendix B contains 
the detail sheet pertaining to this count.  
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To establish the current traffic demand at the subject intersection, Pernaw & Company, Inc. 
conducted turning movement and vehicle classification counts on South Main Street at the 
Langdon Avenue intersection on Wednesday, April 14, 2021 and again on Thursday, April 15, 
2021 from 7:00 to 9:00 AM and from 3:00 to 6:00 PM.  The traffic volumes on Wednesday 
generally exceeded those on Thursday, and were therefore selected for traffic projection 
purposes.  Several facts and conclusions are evident from this count data:  

 Peak traffic periods on South Main Street were found to occur from 7:30 to 8:30 AM 
in the morning and from 4:30 to 5:30 PM in the evening.  The traffic flow entering 
the intersection totaled 525 vehicles (AM) and 697 vehicles (PM) during the peak 
hour periods.         

 During the morning peak hour, the majority of traffic traveled in the northbound 
(57%) direction on South Main Street, and during the evening peak hour the majority 
of the traffic traveled in the southbound (63%) direction on South Main Street.   

 Langdon Avenue, accommodated 35 (AM) and 56 (PM) vehicles during the peak 
hour periods.  Overall, the majority of these vehicles traveled to/from points north on 
South Main Street.  

 Truck traffic on South Main Street accounted for approximately 4% (AM) and 0% 
(PM) of the total traffic flow passing the site during the peak hour periods. 

The peak hour traffic count data for the study area intersection is summarized on Figure 2.  
Appendix C contains the detail sheets from the turning movement counts. 

  



 Pernaw & Company
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Figure 2
2021 Existing Traffic Volumes
Traffic Impact Assessment, Proposed Mixed-Use Development, Concord, New Hampshire
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CRASH HISTORY 

Crash data from the City of Concord Police Department for the most recent three-year period 
(2018-2020, plus part of 2021) was researched to identify crash rates and patterns in the study 
area.  Over the three-year plus period, the crash listing indicates that two reported crashes 
occurred at the South Main Street/Langdon Avenue intersection.  This crash data is contained in 
Appendix D. 

Each of the two collisions involved two vehicles, and resulted in property damage only.  
Inclement weather or unfavorable surface conditions do not appear to be a contributing factor in 
either of the crashes.  The data indicates that one driver was distracted, and another driver was 
following to close.  Both crashes occurred during daylight hours. 

No fatalities were reported in this study group.  The following table summarizes the available 
crash data in terms of frequency, severity, and collision type. 

 

South Main Street /

Langdon Avenue

CRASH FREQUENCY

Total Crashes 2

Crashes per Year (Ave) 0.62

CRASH SEVERITY

Property Damage Only 2

Personal Injury 0

Fatalities 0

CRASH TYPE

Angle/Cross Movement 0

Rear End 1

Distracted 1

Fixed Object 0

Pedestrian 0

Unknow n 0

ADVERSE CONDITIONS (%) (0) 0%

1 Source: City of Concord (Police Department)

Crash Summary (1/1/18-4/12/21)
1 
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NO-BUILD TRAFFIC VOLUMES 

In order to identify the net impact that site traffic will have in the study area, future traffic 
projections with and without the proposed mixed-use development are necessary.  The future 
traffic projections without the proposed mixed-use development are referred to as the “No-
Build” traffic projections, and these are summarized on Figure 3.   
 
These projections are based on the existing traffic volumes (April 2021 data) using the higher of 
the two count days, a 1.0 percent annual background traffic growth rate (compounded annually) 
to account for regional growth in the area, a peak-month seasonal adjustment factor of 1.10 (to 
reflect peak-month conditions) and Covid-19 adjustment factors of 1.21 (AM) and 1.14 (PM) to 
reflect non-pandemic conditions.  Calculations pertaining to the derivation of the background 
traffic growth rate, the seasonal adjustment factor and the Covid-19 factors are contained in 
Appendix E.   

At the scoping meeting no other known development projects of significant size were identified 
that had the potential to affect this study area. The No-Build traffic projections therefore reflect 
worst-case, peak-month, peak-hour conditions without a pandemic.   
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Figure 3
No-Build Traffic Volumes
Traffic Impact Assessment, Proposed Mixed-Use Development, Concord, New Hampshire
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SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle trips that will be produced by the proposed mixed-use 
development, Pernaw & Company, Inc. considered the standardized trip-generation equations 
published by the Institute of Transportation Engineers (ITE)1.  The most applicable land use 
categories are Land Use Code (LUC) 221 – Multifamily Housing (Mid-Rise) for the residential 
portion and LUC 710 – General Office Building for the commercial portion.  The following table 
summarizes the results of the trip generation analyses.   

 

The trip generation analysis is summarized on Table 1 and shows that the proposed mixed-use 
development will generate approximately 180 vehicle-trips (116 arrivals, 64 departures) during 
the AM peak hour period, and approximately 162 vehicle-trips (64 arrivals, 98 departures) 
during the PM peak hour period, on an average weekday basis.  These types of uses generate 
“primary” type trips, which involve new trips to the area.  Appendix F contains the trip 
generation computations for this project.  

 

1 Institute of Transportation Engineers, Trip Generation, tenth edition (Washington, D.C., 2017) 

       Weekday (24 Hour)

Entering 261 veh 101 veh 523 veh 885 trips

Exiting 261 veh 101 veh 523 veh 885 trips

Total 522 trips 202 trips 1046 trips 1770 trips

Entering 62 veh 37 veh 17 veh 116 trips

Exiting 10 veh 6 veh 48 veh 64 trips

Total 72 trips 43 trips 65 trips 180 trips

Entering 9 veh 4 veh 51 veh 64 trips

Exiting 48 veh 18 veh 32 veh 98 trips

Total 57 trips 22 trips 83 trips 162 trips

1 ITE Land Use Code 710 - General Office Building - Trip Equation M ethod

2 ITE Land Use Code 221 - M ultifamily Housing (M id-Rise) - Trip Equation M ethod

Total

       AM Peak Hour

       PM Peak Hour

Table 1 Trip Generation Summary

General Office 

Building 1    

(48,000 sf)

General Office 

Building 1    

(18,000 sf)

Multi-Family 

Housing 2         

(192 Units)
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BUILD TRAFFIC VOLUMES 

The future traffic projections with the proposed mixed-use development in full operation are 
referred to as the “Build” traffic projections, and these are summarized schematically on Figure 
4.  These projections are based on the No-Build projections (Figure 3), the site generated traffic 
levels depicted in Table 1, and the expectation that the majority of the vehicles (57%) will travel 
to/from points north on South Main Street.  The trip distribution analysis was based on an 
analysis of the traffic count data that was collected on both count days (ten hours total). 

Appendix F also contains the trip distribution computations and a diagram that summarizes the 
distribution of the primary trips at the study area intersection.  
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Figure 4
Build Traffic Volumes
Traffic Impact Assessment, Proposed Mixed-Use Development, Concord, New Hampshire
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IMPACT SUMMARY 

TRAFFIC VOLUME INCREASES 

The net impact that the proposed mixed-use development project will have on traffic levels on 
South Main Street can be estimated by comparing the No-Build traffic projections with the Build 
traffic projections.  This comparison demonstrates the greatest impact to roadway volumes on 
South Main Street during the worst-case 2023 weekday PM peak hour period will occur north of 
Langdon Avenue where traffic volumes are projected to increase by approximately +11%, or by 
approximately +92 (PM) vehicles north of the site.  The impacts south of the site will be less. 

During the AM peak hour period, when traffic volumes on South Main Street are lower than 
during the PM peak hour, the impact north of Langdon Avenue is estimated at approximately 
15%, or by approximately +102 vehicles.  To put these increases into perspective, the two-day 
NHDOT traffic count on South Main Street revealed that random traffic flow from one day to the 
next varied by as much as +8% during the PM peak hour period.  A longer duration count would 
likely show even greater changes percentagewise on a day-to-day basis.  Impacts beyond the 
immediate study area will dissipate as drivers turn at various intersections along the South Main 
Street corridor. 
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY - UNSIGNALIZED INTERSECTIONS 

The short-range (2023) and long-range (2033) traffic projections form the basis for assessing 
traffic operations at the South Main Street/Langdon Avenue intersection. This intersection was 
analyzed according to the methodologies of the Highway Capacity Manual as replicated by the 
latest edition of the Synchro Traffic Signal Coordination Software (Version 10), which also 
performs unsignalized intersection capacity analyses.   
 
Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of intersecting side streets.  
The availability of adequate gaps in the traffic stream on the major street (South Main Street) 
actually controls the potential capacity for vehicle movements from the minor approach 
(Langdon Avenue).  Levels of Service are simply letter grades (A-F) that categorize the vehicle 
delays associated with specific turning maneuvers.  Table 2 describes the criteria used in this 
analysis.   

 

The results of the analysis for the South Main Street / Langdon Avenue intersection are 
summarized on Table 3.  The analysis demonstrates that all applicable turning movements at this 
intersection will operate well below capacity and at LOS E or higher during all hours of the day 
through 2033 and beyond.  Vehicle queuing (95th percentile) on South Main Street for 
southbound left-turn arrivals at Langdon Avenue is estimated at 0.0 - 0.3 vehicles during both 
peak hour periods.  Vehicle queuing on the Langdon Avenue approach to South Main Street is 
expected to increase from 1 to 3 vehicles on the shared left-right departure lane during the worst-
case PM peak hour period in 2033.   

Appendix G contains the computations pertaining to the unsignalized intersection capacity 
analyses.   

v/c ≤ 1.0 v/c > 1.0

0 - 10 A F

> 10 - 15 B F

> 15 - 25 C F

> 25 - 35 D F

> 35 - 50 E F

F F

Table 2

Control Delay

(seconds/vehicle)

> 50

Source:  Transportation Research Board, Highway Capacity M anual 2010.

Level-of-Service Criteria for

Level of  Service by Volume-to-Capacity Ratio

Unsignalized Intersections



 

15 
2089A 

 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

  Langdon Avenue - WB LT & RT Departures

2021 Existing 12.7 0.03 B <1 12.7 0.09 B <1

2023 No Build 15.3 0.05 C <1 15.0 0.12 C <1

2023 Build 29.8 0.51 D 3 24.6 0.50 C 3

2033 No Build 16.5 0.06 C <1 16.3 0.14 C 1

2033 Build 36.2 0.57 E 3 29.6 0.56 D 3

2021 Existing 8.1 0.01 A <1 7.8 0.02 A <1

2023 No Build 8.5 0.02 A <1 8.0 0.02 A <1

2023 Build 9.1 0.10 A <1 8.2 0.06 A <1

2033 No Build 8.7 0.02 A <1 8.1 0.02 A <1

2033 Build 9.3 0.11 A <1 8.3 0.06 A <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

  South Main Street - SB LT Arrivals

Table 3
STOP-Controlled Intersection Capacity Analysis

South Main Street / Langdon Avenue

Weekday AM Peak Hour Weekday PM Peak Hour
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AUXILIARY TURN LANE ANALYSES 

Left-Turn Treatment - The type of treatment needed to accommodate left-turning vehicles 
from any street or highway to an intersecting side street (or driveway) can range from no 
treatment, where turning volumes are low; to the provision of a bypass lane for through traffic to 
travel around left-turning vehicles; to the addition of a formal center turn lane used exclusively 
by left-turning vehicles for deceleration and storage while waiting to complete their maneuvers.  

Analysis of the 2023 Opening Year traffic volumes using NCHRP 457 guidelines indicates that 
providing left-turn treatment is advisable on South Main Street to accommodate left-turn arrivals 
on to Langdon Avenue.  Fortunately, there is adequate distance between the existing double-
yellow centerline and the edge of pavement on South Main Street for through vehicles to bypass 
any left-turning vehicles destined for Langdon Avenue.  The results of this analysis are 
summarized on Table 4 and the computations are included in Appendix H.   

Right-Turn Treatment - The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a radius 
only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to the 
addition of an exclusive right-turn lane, where turning volumes and through traffic volumes are 
significant.   

Analysis of the 2033 Horizon Year traffic volume projections using NCHRP 457 guidelines 
confirmed that right-turn treatment is not necessary on the northbound South Main Street 
approach to Langdon Avenue.  This means that the existing northbound travel lane on South 
Main Street will continue to function adequately as a shared through-right lane for anticipated 
traffic volumes.  The results of these analyses are also summarized on Table 4 and the 
computations are included in Appendix H.   

Minor-Road Approach Analysis – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.   

Analysis of the 2033 Horizon Year traffic volumes using NCHRP 457 guidelines confirmed that 
one departure lane on the Langdon Avenue approach to South Main Street is sufficient for the 
anticipated traffic volumes. The results of these analyses are summarized on Table 4 and the 
computations are included in Appendix H.   
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2023 AM           

No-Build 

Volumes

2023 PM           

No-Build 

Volumes

2023 AM        

Build        

Volumes

2023 PM        

Build                                   

Volumes  

I. LEFT-TURN LANE WARRANTS ANALYSIS (2023 & 2033)

          Peak Hour Inputs:

16 21 82 57

308 530 374 566

390 316 440 334

5.2% 4.0% 21.9% 10.1%

30 30 30 30

          Limiting Advancing Volume (veh/h) 562 689 286 439

NO NO YES YES

II. RIGHT-TURN LANE WARRANTS ANALYSIS (2033)

2033 AM        

Build Volumes

2033 PM Build 

Volumes

          Peak Hour Inputs:

- - 67 33

- - 479 377

- - 30 30

          Limiting Right-Turn Volume (veh/h) - - 678 >1000

- - NO NO

III. MINOR-ROAD APPROACH GEOMETRY ANALYSIS (2033)

2033 AM        

Build Volumes

2033 PM Build 

Volumes

          Peak Hour Inputs:

- - 884 996

- - 57 57

- - 74 137

          Limiting Minor-Road Volume (veh/h) - - 250 221

          Consider TWO Approach Lanes? - - NO NO

          Add Right-Turn Bay?

Major-Road Volume (NB-SB)

% Right-Turns on Minor (WB)

Minor-Road Approach Volume

No-Build Cases

Percent Lefts

Speed (mph)

          Left-Turn Treatment Warranted?

Right-Turn Volume (NB)

Approach Volume (NB)

Speed (mph)

Table 4
Auxiliary Turn Lane Warrants Analysis

South Main Street / Langdon Avenue

Left-Turn Volume (SB)

Advancing Volume (SB)

Opposing Volume (NB)

Build Cases
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SIGHT DISTANCE 

Sight distance at any intersection is an important safety consideration.  The operator of a vehicle 
approaching an intersection should have an unobstructed view of the intersection and sufficient 
length of roadway to enable a full stop, should it be required to avoid a collision.  Similarly, 
exiting vehicles from the Langdon Avenue approach to South Main Street should have sufficient 
visibility of approaching traffic in order to safely enter the traffic flow on to the major street.   

Field observations confirmed that ample stopping sight distances (SSD) currently exist looking 
left and looking right from the Langdon Avenue approach to South Main Street.  This means that 
approaching drivers have sufficient sight distance to anticipate and avoid collisions.   

Photographs depicting the available sight distances looking left and looking right from the 
Langdon Avenue approach to South Main Street are included in Appendix I. 

PUBLIC TRANSIT SYSTEM 

The Concord Area Transit website provided bus routes and schedules.  According to this 
information, bus service is not provided in this area.  The closest bus stop to Langdon Avenue is 
located at St. John’s Church on S. Main Street, approximately 0.6 mi. to the north. 
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STUDY FINDINGS AND RECOMMENDATIONS 

Based upon the existing conditions data collected on South Main Street, the anticipated traffic 
volume increases associated with the proposed mixed-use development, and the analysis of 
future traffic conditions at this study area intersection, Pernaw & Company, Inc. finds that: 

1. The traffic counts conducted by Pernaw & Company, Inc. at the Langdon Avenue 
intersection on South Main Street in April 2021 revealed that the peak traffic hours 
occurred from 7:30 to 8:30 AM and from 4:30 to 5:30 PM on a typical weekday.  During 
these periods, 525 vehicles (AM) and 697 vehicles (PM) were observed entering the subject 
intersection.    

2. The trip generation analysis revealed that, on an average weekday basis, the proposed 
mixed-use development will generate approximately 180 vehicle-trips (116 arrivals, 64 
departures) during the AM peak hour, and 162 vehicle-trips (64 arrivals, 98 departures) 
during the PM peak hour period.  Based on the travel patterns observed at the subject 
intersection, it is reasonable to expect that the majority of site traffic (approximately 57%) 
will travel to/from points north on South Main Street.     

3. The result of the analysis of the traffic operations at the South Main Street/Langdon Avenue 
intersection confirmed that all applicable turning movements will operate well below 
capacity through the 2033 Horizon Year with the site fully operational.  Left-turn arrivals 
from South Main Street will continue to operate at Level of Service A during all hours of 
the day.  Departures from Langdon Avenue will operate at Level of Service D (2023) and 
Level of Service E (2033) or better during the morning and evening peak hour periods.  
Vehicle queuing on the Langdon Avenue approach is estimated at three vehicles during the 
peak hour periods.   

4. The left-turn lane warrants analyses contained herein indicates that left-turn treatment is 
desirable for southbound vehicles turning left onto Langdon Avenue.  Fortunately, there is 
adequate pavement width for through vehicles to travel around left-turning vehicles.  This 
means the existing southbound shoulder area on South Main Street will continue to function 
adequately as a bypass lane.  

5. The right-turn lane warrants analyses indicate that no special treatment is needed for 
northbound vehicles entering Langdon Avenue.  This means that the existing northbound 
travel lane on South Main Street will function adequately as a shared through-right lane.    

6. The minor-road approach geometry analysis indicates that one departure lane is sufficient 
on the Langdon Avenue approach to South Main Street through 2033 with the subject site 
fully occupied.   

7. The proposed site driveways on Langdon Avenue should operate under STOP sign control 
(MUTCD R1-1) and be delineated with a 12 to 24-inch white stop line, and a short section 
of 4-inch double-yellow centerline to separate inbound and outbound vehicles.   
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8. STOP sign control should also be installed on the Langdon Avenue approach to South Main 
Street, along with similar pavement markings.     

9. Ample sight distances currently exist looking left and right from the Langdon Avenue 
approach on South Main Street.  Placement of any future signs and/or plantings in the 
vicinity of this intersection should not restrict the view of approaching vehicles on South 
Main Street.       

With the installation of the recommended traffic control devices and maintaining clear “sight 
distance triangles” on the proposed site driveway approaches to Langdon Avenue, vehicular 
access and egress should be reasonably safe and efficient from a transportation engineering 
standpoint for the size and type of development that is proposed.   
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Appendix
Sight Distance Photographs - South Main Street / Langdon Avenue
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